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Manchester Corporation, (Extensions) 952, 
956, 1094, 1010 

Metropolitan Electric Supply Co. (Willes- 
den), 585 

New York Edison Co. (Waterside Station 
No. 2), 68, ?00 

North Wales Electric Power Co, 578, 622, 
660 (sce also p. 699) 

Singapore Tramways, 315 

Wednesbury Corporation, 149 


GERARD, LEON, and CLARKE, Sr. JOHN: 
Electrical Towing on Canals, 446 

GERHARDI, C. H. W.: Electricity Meters, 
51, 133, 228, 298.7379, 435, 402, 517. 533 

German Patent Law, Amorican Inventors 
and, 296 | "n 

Germany, (Electricity Works Statistics) 752: 
(Report on Liectrical Industry) 1062 (see 
also TELEPHONY) 

Germiston (S. A. , 327 

General Election, The, 447, 535 

General Electric Co., (Catalogue) 233, 650; 
(Witton Carbm Works) 874 (see also Com- 
panies' Index) 

GESELLSCHAFT FUR DRAHTLOSE TELE- 
GRAPHIE: Wave Measurers 321, 445 (Cor- 
respondence) 

GILL, F.: Telephony, 53 

Glasgow, (Lighting) 117, 369, 494, 507, 562, 
565, 730; (Tramways) 1063 (see also LEGAL 
and TELEPHONY) 

Glasgow Subway, 856 . 

Glasgow Technical College Scientific 
Society, 2, 37 (see also Index of Societies’ 
Meetings) 

Glasgow and West of Scotland Technical 
College, 284, 484 

Glass, A Conducting [Phillips], 978, 1020 
(Correspondence) 

Glass, Damp, Surface Leakage over 
[Trouton], 952, 1012 

Gloucester, 117, 485, 1027 

Gloves, Rubber, Moseley's, 568 

Gold Mining, Electricity in, 37 

Gomersal, 

GooDENOUGH, F. W.: Tests of Gas Lamps 
in Fleet-street, 684 (Correspondenc:) 

Goods 1 on Tramways, 650 

Goods Tunnels in Chicago, 382 

Gordon Testing Set, 989 

Gosport-Fareham Tramways, 448, 605, 984 

Govan, 1063 

Government Contracts, Trade Unionista 
and, 606 

GRAINGER, T. J.: Grading Lamp Voltages, 
1019 (Correspondence) 

Graphite. Artificial, 656 

Grassot Fluxometer, The, 560 

Gravesend, 196, 730, 771 

Grays (Essex), 771 

Great Eastern Railway Co., 813 

SEEN: W. L.: The Paving of Roadways, 

51 

Greenock, 37, 771 

Greenwich (London), 156, 521, 771 

GRIDLEY, A. B.: Electrical Exhibition at 
ME 809 (Correspondence) (sec also 
p. 78.3 

Grimsby, 37. 78, 156, 605, 646 

Grinder, A Portable Electric, 920 

Ground Detector, An Electrostatic, 329 

Guatemala, 405 

Gun Manufacture, Applications of Elec- 
trictty in [Holden], 216 

GUNNER C. E. : How to Screw Con luits, 
963 (Correspondence) 
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Hackney (London), 78, 336, 308, 605, 686, 730, 
940, 1063 (see also PARLIAMENTARY) 

Halesowen, 368, 771 

Halifax, 448, 606 

Hulifax-Huddersfield Tramways, 325, 405, 
910 


Helping Thermal Storage Patent, Expiry 

of, 168 

Hamburg, 326 

Hamilton (N. B.), 196, 405 

Hammersmith (London), 78, 196, 286, 525, 
739, 771, 856. 1027 («ee also LEGAL) 

Hampstead (London), 37, 196, 368 

Handsworth (Staffs.), 565 

Hanley, 156, 405, 605 

Harbour Lighting, 155 

HARRISON, HAVDN T.: Street Lighting, 
351, 388 ; (Discussion) 436 (see also p. 625) 

5 and Paddington Tramways, 
535 


Hartlepool, 771 Gee also TELEPHONY) 

HARTNELL, WILSON: Cost of Electricity 
per Unit from Private Electrical Plants, 
1021 

Harwood, 813 

Haslingden, 79, 156 

Hastings Tramways Co., 2, 287, 687. 1063 

HATFIELD, H. STAFFORD: Electro and 
Electro-Thermal Chemistry, 363 (Corres- 
pondence) 

Havana Electricity Supply Co., 284 

Hawks, F. B. O., and CRAWLEY, C. W. S.: 

JA suggested Method for the Observation 

qof Eurth Curronts and Magnetic Varia- 
tions, 843 

Hay, A.: Harmonic Terminology, 193 (Cor- 
respondence) 

Hayward's Heath, 79, 156, 196 

Head, Archibald, P., The Late, 130 

Headlights, Electric, for Locomotives, 573 

Heat Accumulator, Regenerative, Rat- 
eau's, 496 

Heat Economy in Factories [Mavor]. 417 

Heating, Electric, 28; (Highfiekl's Oven) 
57; 180, 371, 650, 689 

Hebden Bridge, 771 

Henley, 839 

Henley's " Laming Cable. 27 

Hereford, 730 

Hertford, 616 

Hever Castle, 116 

Hexham, 196 

Hey wood, 211, 405, 813 

High Frequency Cutrents and Electric 
Waves, Ihe Measurement of [Fleming], 
252, 322, 338, 418, 520, 556, 638, 670, 762 (see 
also p. 415, 653) 

High Frequency Oscillations, Rectification 
of [Fleming], 1012 (see aiso p. 953) 

HILL, CLAUDE W.: Crane Motors and Con- 
trollers, 663, 747 ; (Discussion) 794 (see also 


Dp. 504) 

Hillenbrand Suction Gas Plant, 180 

Hindley, 37 

Hipperholme, 405 

Hobart (Tasmania), 366 

Hoddesden, 899 

Hoists, Electric (se under Cranes ant 
Lifts) 

Holvorn (London), 156, 525 

HOLDEN, Col. H. C. L.: Applications of 
Electricity in the Royal Gun Factory, 
Woolwich Arsenal, 216, 258, 200; (Discus- 
sion) 301 (see also p. 294) 

HOLDEN, S. H.: Two New Electrolytic 
Meters, 331 ; (Discussion) 386 (see also py. 
376) 

HOLLIDAY, JOHN : Coal Testing, 1054 

HorLrLoway,G. T.: The National Physical 
Laboratory, 111 (Correspondence) 

Holyhead, 287, 326, 771 

Ho0GHWINKEL, G.: Electric Winding Con. 
5 Practically and Commereially, 


Horley, 730 
Hornsby Water-tube Boiler, The, 343 
Hornsey, 37, 687, 940 
Horsforth, 79, 326 
Horsham, 117, 485 
Horticulture, Electricity in, 169 
Hospital Collecting Boxes in Tramears, 241 
Hospital Lighting, 605 
HowE, G. W. O.: 
Design of a 500k w. Generator, 895 (Cor- 
respondence) 
Single Phase Commutator Motors, 1020 
(Correspondence) 
The Separation of the Losses in Induc- 
tion Motors, 958 (see also p. 90) 
How, F. W.: Roller Bearings, 48 
Hoylake and West Kirby, 813 
Hucknall Torkard, 899 
Huddersfield (Lighting) 79, 771, 931; (Tram- 
ways) 37, 326, 565, 857 (see also PAnLIA- 
MENTARY) 
Hull, 485, 565 (see also PARLIAMENTARY and 
TELEPHONY) 
Hungary, 198 
HUNTINGTON, Prof. A. K.: Crystalline 
Structure of Electro-Deposited Coppor, 


90 

Hunt, L. J.: Design of a 500 kw. Generator, 
895 (Correspondence) 

Hydraulic v. Electric Lifts, 828 

Hydraulic Power Main, Bursting of a, 445 
(see also pp. 897, 911, 939) 

Hythe, 535 
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Ico Boat, An Electrically Driven, 899 

Idle Currents [Field], 815, 881; (Discussion) 
885 (see also p. 567) 

Ilford, (Lighting) 448, 646 ; (Tramways) 1063 

Imports of Electrical Goods and Appara- 
tus, 36, 162, 371, 529, 690, 904, 1067 

Ince, 771 

Incorporated Municipal Electrical Asso- 
ciation, 741 ; (Delegates! Expenses) 168 

India, 286, 326, 405, 448, 657, 984; (Prince of 
Wales’ Tour) 311 

India Rubber, Gutta Percha and Telegraph 
Works, 988 (see also Companies’ Index) 

Indicators, Live Wire, 751 

Induction Coil Sections, Jointless, 290 

Inductive Balance Devices, Andrews’, for 
Alternating-Current Circuits, 349 (see also 
Correspondence) 

Infirmary Lighting, 940 

Inquests, 156, 157, 196, 197, 285, 326, 368, 
525, 565, 984 

Institution of Mechanical Engineers, 741, 
829 (see also Index of Societies’ Meetings) 


INSTITUTION OF ELECTRICAL 
ENGINEERS (see also Index of 
Societies’ Meetings)— 


Annual Dinner, 359 

Arrangements for Session, 67 

Birmingham Local Section, 130, 251,741, 053 

Glasgow Section (Students), 699 

Local Section Programmes, 89, 208 

Manchester Local Section, 131, 377; (Din- 
id 830; (Report) 1038 ; (Studente Dinner) 

85 


Newcastle Local Section, (Dinner) 129 

Portrait of R. K. Gray. 953, 1039 

Students' Section, 617 (Dinner) 749 ; 951, 
996 


6 
Visit of Foreign Societies, 87, 780 


Instruments, Electrical, Some Recent 
(Edgcumbe], 819 (aee also p. 864 and Cor- 
respondence) 

Instruments, Measuring, Alternating-Cur- 
rent Iron-Cored [Sumpner], 641 

Instruments, Recordiog, New Inking De- 
vice for, 28 

eee se Hizh-Tension, The Protection 
of, 16: 

Ipswich, 286 

Iron and Steel Institute, 295, 495, 617, 1038 

Iron and Steel, The Metallic Preservation 
of [Cowper-Coles], 131 

Isle of Thanet Tramways, (Accident) 38; 
(Board of Trade Report) 279: 565 

Islington (London), (Lighting) 326, 368, 405, 
813, 857, 084, 1027; (Tramways) 327 

Italy, 37, 406, 605, 687, 771,813 (see also TELE- 
GRAPHY and TELEPHON Y) 


J 


Jamaica. 406, 185 

JAMES, W. H. N., and SCHWARTZ, A.: 
Aluminium Fuses, 486 
Zine Fuses, 154 

Japan, 197, 286, 406, 495 (see also TELE- 
GRAPHY and TELEPHONY) 

Jerusalem, 8.3 

Johannesburg, 286, 327, 672, (11, 930, 997 

J is Reon CLAUDE: The Horseles Carriage, 
í 

Johustona (N. B.), 406 

JONEs, Dr. H. Lr wis: 
Some New Lines of Work in Electro- 

therapeutics, 274 (see also p. 250) 
930 ee 881 (see also pp. Sus, 
20 

Junior Institution of Engineers, 2, 131, 
169, 575, 617, 784 (see also Index of 
Societies’ Meetings) 


K 


Kalgoorlie (W. Australia), 37 

Kapp, Mr., Welcome Hume” to, 132 

Kearsley, 899 

Keighley, 37 

Kendal, 326 

Konnel Lighting, 1063 

Kensington (London), 981 

KrEnsnaw, J. B. C.: Aims and Work of the 
Hamburg Smoke Abatement Bocicty, 
438 (see also p. 416) 

Keyholder, Push Button, A., 528 

Kiew (Russia), 157 

Kirkcaldy, (Lighting) 197, 730; (Tramways) 
326, 485 

King's College (London), 403, 997 

King's Norton, 117, 1027, 1062 

Kingston-on-Thames, 448, 730 

Kingsway, The Opening of, 3 (see also under 
London County Council) 

Korea, 565 

" Kryptol " Heating System, 180, 689 

" Kupron Casting Process, 57 


L 


la Cour Converter, The, 252, 056 
LAMME. B. (I.: New York, New Haven and 
Hartford Singl2-Phase Railway, 1018 


LAMP 4 (ARC)— 
Automatic Switch, A, 303 
Bailey's Lecture at Olympia, 19 (see also p. 


49) 

„Blaze Flame Lamp, 182 

B.T.H. Enclosed, 81 

City Lighting, 4, 12, 19, 49, 107, 156, 170, 281, 
74 


Conroy Photometer, 859, 869 

Flame Arc Lamps and Fog, 336 

Gilbert Arc Lamps, 302 

Globes, Some Tests on [Prentice and 
Westerdale], 1017 

Helios Lamps, Litigaticn re, 855 (see also 
LEGAL) 

Jandus Arc Lamp, A New, 191 

* Juno" Flame Arc Lamp, 650, s65, 891 

Lowering Gears, New, 94, 244, 1018 

Manufacture of Arc Carbons [Solomon],190 

' Oritlamme" Lamp, The, 20 

Photometer, A New Street, 625 

„Regina Lamp, 57 

Stewart Arc Lamps, 289 

Street Lighting, Electricity v. Gas for, 4, 
16, 19, 49, 107, 170, 681 

Street Lighting [Harrison], 351, 388; (Dix- 
cussion) 430 (ee also p. 625) 

‘Sunshine ' Arcs v. Incandescent Gas, 526 


LAMPS INCANDESCENT)— 


Bohm Lens Lamp, 402 

Bristol Submarine Lumps, 608 

Britannia Lamps, 244, 561 

Candle Lamp, A New, 139 

Conroy Photometer, 85), 869 

E. P. S. Signalling Hand Lamp, 945 

Globes, Some Tests on [Solomon], 91, 704 
(Prentice and Westerdale], 1017 

Grading Lamp Voltages, 63, 567, 951 («ce 
also Correspondence) 

Kuzel's New Lamp, 455, 679, 829, 954 

Mercury Vapour Lamps, Exterior Lighting 
by, 1056 

Metallic Filament Lamps, A New, 655, 679, 
829, 954 1037, 1047 

Nernst Lamps, 41; (New Cover for) 903 

“New Lamps for Old” [Bond] 937 (Cor. 
respondence) 

Osmi Lamp, The, 486 ‘ 

Osmium Filaments, A Method of Support- 
ing, 1058 

Photometer, A New Street, 625 

Progress in Electric Lighting | Gaster], 628 

Selenium Photometer for Incandescent 
Lamps [Torda], 1012 («^e also p. 057) 

Spherical Photometer, Ulbricht's, 1/7, 1057 

Standardisation of Glow Lamps, (Con/er- 
ence), 170, 226 

Sunbeam Co.’s Turn Down Lamp. 25 

Tantalum Lamp, 1067 ‘Siemens Exhibit) 
181; (Wedding's Tests of) 125, 146 

Thermodynamics of the Incandescent 
Lamp [Roeber], 70 (see also p. 46) 

Waste in Incandescent Lamps, Some 
Remedies for{ Wilkinson ].722; (Discussion) 
882 (see also p. 698, 867, U51 and Corres: 
pondenco) 

Wolfram Lamp, The, 1057, 1047 


Lanark, 565 
E t (Lighting) 406, 616 ; (Tramways) 
5, 815 

Lancevin, P.: On the Theory cf Magnetism, 
108, 141 (see also p. 179) 

LATHAM, BALDWIN: Plumbism duc to Elec- 
trolysis, 398 (se» also p. «72, 523, 602) 

Lathes, High-Speed, 568 

Launceston (Tasmania), 155, 366 

Launches, Electric, $13 

LAWSON, F. A., and MARCHANT, Prof. E. W.: 
Operation of Circuit Breakers and Fuses, 
192 (see also p. 828) 

90 Indicator, Ferranti's Thrce-Phuse, 

Lectures, 149 

Ledbury, 197 

Leeds, 485; (Lighting) 771, 857 „ (Train. 
ways) 241, 73), 1027 

Leek, 857, 951 

Lees, 857 


LEGAL INTELLIGENCE— 


Andrew v. National Electric Construction 
Co., 615 

Assessment Appeals, 115, 983 446, 897, 808, 
1025, 1060, 1061 

Atkinson v. Schmahl, 104 

Attorney General (ex rel. Birkenhead Cor- 
poration) v. Mersey Railway Co.. 897 


Attorney-General (ex rel, Sutton & Co.) v. 


Manchester Corporation, 644, 681 (see also 

Bainbridge and Another v. the Postmaster- 
General, 155; (Appel) 237 

Bankruptcy Proceedings: (British Pioneer 
Electric Light and Power Co.) 237. 282, 
963 ; (Delmico) 583 ; (Electrical Ore Find- 
ing Co.) 365, 563; (Llanwret Electric 
Supply Co.). 1025; (Mason's Gas Lower 
Co.) 115; (Webster Electrical Engincer- 
%% Co.) 650 

Blackpool and Fleetwood Tramroad Co. v. 
Thornton District Council, 365 


Legal Intelligence- continuci. 


Bournemouth Corporation v. Poole and 
District Electric Traction Co., 769, 854 

Bradshaw v. Dublin Corporation, 685 

Bridges and Smith v. Burt & Co., 729 

Buchanan v. Glasgow Corporation, 614 

Cambridge Corporation v. National Tele- 
phone Co., 365 

Chitty v. British Westinghouse Electric 
Mfg. Co., 154 

Clark & Co. v. J. E. Hutton, 1025 

Coburn v. Great Northern, Piccadilly and 
Brompton Railway Co., 939 

Cooper Patent Anchor Rail Joint Co. v. 
London County Council, 811, 851 

Croydon Corporation v. British Electric 
Traction Co., 237, 283 

Davies v. J. E. Spagnoletti & Co., 324 

Defries (J.) & Son, and the Helios Mfg. 
Co. v. The Electric and Ordnance Ac- 
cessories Co.. 812. 853 

Defiies & Son] v. Hare & Brown Potter, 
563 

Dickson v. R W. Blackwell & Co., 403, 563 

Differential Charges for Electric Energy, 
403 


Dotchin ». North Eastern Railway Co, 191 

Driscoll e Hintze, 1061 

Dudley, Stourbridge and District Electric 
Traction Co. v. Dudley Corporation, 439 

Electrical Power Storage Co. v. Patents 
Exploitation 897 

Electrical Engineering Apprentices, 283 

Electric Wire Conduit, Patent Action, 194 

Electricity Works, Rating of, 897, 598 

Fulham Borough Council v. National Elec- 
tric Construction Co., 232 

Gas Meters, Defective, 77 

Gould v. Metropolitan Electric Tramways, 
Ltd., 939 

Greaves v. Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity 
Board, 563 

Hammersmith Borough Council v. Mulbol- 
land, 35 

Henry (J. S.) v. N. Burt & Co., 365 

Holland v. Ryland Bros , 321 

Ingleton Electric Lighting and Power Co. 
v. Ingleton Gas Co., 155, 193 

Kilby v. Battersea Polytechnie Governors, 
103 


Krauss and Others v. South Lancashire 
Electric Traction and Power Co., 194 

Lambeth Borough Council v. South Lon- 
don Electric Supply Corpn., 238 

Lamont r. Lanarkshire Tramways Co., 321 

Lloyd's v. Marconi International Marine 
Communication Co., 77, 237, 282 

London Hydraulic Power Co. v. St. James’ 
and Pall Mall Electric Light Co., 897, 939 
(see also p. 911) 

Manchester Carriage and Tramways Co. 
v. Swinton and Pendlebury Urban Dis- 
trict Council (Appeal), 233, 402 

Margerison & Co. v. Bradford Corporation, 
1021 

Melbourne Gas Co. v. Melbourne City 
Council, 403 

Mica Insulator Co. v. Bruce Peebles & Co. 
(Judgment), 154 

Morphew v. Electrical Corporation, 760 

Moser v. Scott, 35 

National Telephone Co. v Gritlin, 355 

Neale v. Electric and Ordnance'Accessories 
Co., 983 

Norwich Corporation v. Norwich Electric 
Tramways, 521 

Osment v. Jenner, 77 (see also p. 48) 

Private Wire and Telephone Installation 
Co. v. Portman & Co., 155, 283, 603 

It: Bahia Blanca and North Western Rail- 
way Co., 563 

ny Belen and Swun United Electric Light 

‘o., 855 

Re Letters Patent No. 11,006 (1903), 282, 403 

Re L. Maxwell Waterhouse und Patent No. 
25.632 of 1903, 194 ; (Ji dgincit) 237, 283 

Richmond and Portrane Lunatic Asylum 
Management Committee v. Johu Ed- 
mundson, 603 

Roche & Co., v. Electromotor and Dynamo 
/0., 35 

Satow v. Melling, 615 

Slatter v. Molling, 645 

South Western Electrical Co. v. Neale. 324 

Stewart (D )& Co. r. Heckmondwike Dis- 
irict Council, 237, 283 

E & Co, v. General Electric Co., 1025, 

Swansea Corporation r. National Tele- 
phone Co. (Appeal), 983, 363, 563, 603, 834, 
1624, 1060 

Tozeland v. West Ham Guardians, 854 

E Bye-Laws, Infraction of, 155, 855, 


Tramway Centre Poles, 938 

Tramways, Rating of, 115. 283, 1025, 1060 

Truck Act, Application of the, 938 

Underground Electric Railways Co. of 
London r. Commissioners of Inland 
Revenue, House of Lords Appeal ; (Ju lg- 
ment), 403 

Vinecombe v. Underground Electric Rail- 
ways Co. of London, 645 

Vogan r. South Metropolitan Gas Co., 77 

Waketield Corporation v. Wakefield and 
District Light Railways Co., 253; (Ip 
1060 

Wakefield and District Light Railway Co. 
v. Horner, 155 

Walker v. Ingleton Electric Light und 
Power Co, 283 


Legal Intelligence —continued. 


Williams and Others v. North's Navigation 
Collieries (1589), 988 

Williams v. New St. Helens Tramways. 854 

Workmen’s Compensation: (4dams v. 
Shaddock) 114; (For v. Birmingham 
Corporation) 812: (Rogers v. Cardij Cor- 
poration) 115 

Yorkshire (Woollen District) Electric 
Tramways Co. v. Justices of West Riding 
(Dewsbury), 1060 


Leicester (Lighting) 899 ; (Tramway) 813 

Leigh, 771 

Leith, (Tramways) 37, 157, 241, 327, [Descrip 
tion] 253 

Leitner-Lucas Train Lighting System, 45s 

Leyland, 1027 "T 

Leyton, 157, 327, 647; (Lighting) 406, 771; 
(Tramivays) 900 

Lifts, Electric, 93, 202, 209, 409, 701, 55, 1067 
(sce also Cranes) 

Lightning Arresters, Mercury Vapour, 43:) 

Lightning Arresters, Tests of [Neall], 535 

Lightning Protective Apparatus, Some 
Experiences with [Smith], 519 


LIGHT RAILWAYS- 


Applications, (November) 322 

Barking, 857 

Bath— Lansdown, 900 

Bere Alston—Calstock, 37 i 

Bideford—Clovelly—Hartland, 157, 646 

Blackpool Garstang, 406 

Blyton—Frodingham, 857 

Bournemouth-- Swanage. 197, 525, 984 

Clayton West -Darton, 771, 814 

Cirencester—Fairford, 565, 739 

Colne —Traw den, 406 

Derwent Valley, 406 

Gillingham, 940 

Great Grimsby—Immingham, 605 

Grimsby, 197 

Halesowen, 565, 1063 

Kinver, 157 

Leck —Hartiugton, 406 

Llandudno—Colwyn Bay, 449, 687, 814, 1027 

Mansficld and District, 157, 241, 406, 771 

Middlesbrouzh, 940 

ie a est Hartlepool, 525, stt, 
2) 


Middlesex County Council, 695 
Newark and District, 37, 646 
North Devon, 37 

North Lindsey, 657 
Padstow—Bedruthan —Mawean, 37 
Ryhope—South Hetton, 406, 814 
Tarporley, 730 

Waltham Cross—Enfield, 981 
Walthamstow. 449 
Warrington—Northwich, 646 


Limerick, 771 

Lincoln, (Lighting) 687, 1027; (Tramways) 
241, 250, 525, [Description] 493, 502 

LITTLE, FRANK: Electric Ignition for Motor 
Cars, 713 (see also pp. 673, 1059) 

Littleborough, 287, 1063 

live Wire Indicators. 751 

Liverpool 730 ; (Lighting) 79, 911, 771; (Tram- 
ways) 485, 565, 900 

Liverpool-Manchester Tramways, 79 

piverpon! University Engincering Society, 


Liversedge, 117, 197, 327 

Llandudno, 646, 940 

Llanelly, 241, 814, 984, 1027 

Llangollen, 157 

Llanwrst 368 

Loans, Electric Lighting, Period of, 0 

Local Government Board and Municipal 
Loans, 208 

LODGE, Sir OLIVER: Address to the Sinoke 
Abatement Society, 391 (see also v. 376) 

London County Council: (Agreement with 
South London Electric Supply Co.) 900; 
(Capital Commitments of the Council) 
YEA: ( Defective Cables) 1063 ; (Description 
of Greenwich Generating Station) 743, 
780, 833, $77, 930; (Electric Clocks) 73); 
(Electric Lightino) 197, 730, 771; (Electric 
Power Supply) 79, 83, 109, 157, 155, 188, 340, 
368, 610; (Electric Testing Stations) 368 ; 
(Electromagnetic Brakes) 9,0; (Embank- 
iment Tramways) 38, 119; (Fire Brigads 
Department) 616; (Gray's Inn Road Sub- 
station) 900; (Highways Committee) 900, 
040 ; (Kingsway Subway) 417, 457, 495, 940: 
[Description] 620, 805 ; (Loans) 37, 79, 110, 
117, 157, 197, (Reduction of Period) 208 ; 
211, 287. 327, 365, 406, 730, 771, 900, 941, 
981, 1027, 1063 ; (North Metropolitan Tram- 
ways) 814, 857, 1027; (Opposition to Privato 
Bills) 616; (Staff), 814, 857, 1063; (Tele- 
phone Wires and. Conduit Tramways) 
495; (Theatre Lichting) 730; (Trafic Coin- 
ittee. A Proposed) 603; (Tramways) 
[Speed] 79, 815. 1063; 37, 38, 78, 79, 117, 
157, 197, 241, 257, 327, 368, 406, 565, 566, 
C05, 606, 646. 657, 730, 771,811. $57, 1027, 
1053 ; (Wiring, Electric) 38, 163, 368, 525 (see 
also LEGAL and PARLIAMENTARY) 

london Court of Arbitration, 406 

London Electric Supply Cor oration, 524 
(sev algo PARLIAMENTARY anc Companies 
Index) 

London Electrical Engineers (Ltd.), 940 

London Inter- Collegiate Scholarships 
Board, 769 

London and North western Railway Elec- 
trical Department, 286 

London Traflic Board, A, 119, 170 
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don Trathe, Royal Commission on, 
( Eeport of Adtisory Committee) 12; 129,170, 
cee also PARLIAMENTARY) 

dan Traffic Swinton}, 787 

Lenden United Tramways, 38, 443, 605, 615, 
842. 730, 731, ; (Kiagston Sub- station) 


Metropolitan Asylums Board, 606 
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NOTES. 

WE publish on another page the Regulations prescribed by 
the Board of Trade for the use of overhead wires for electric 
light and power under ordinary conditions. Under No. A 13 
of the Board of 'Trade Regulations under the Electric Lighting 
Acts (The Electrician, Vol. LV., p. 180), the Board inti- 
mates that it will issue regulations for each case in which it is 
desired to use overhead wires. The regulations which we 
pblish are those which have been prescribed recently in a 
mmber of cases, and as no objection has been made to them 

° terested, 1t may be taken that they represent a 
5 ich will be made to apply in all ordinary circum- 
5 actically describe the best modern practice 
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tion of auxiliary poles for reducing sparking in continuous- 
current machines. It is fairly long ago since commutating 
poles were first proposed, but the present exhibition is the 
first, we believe, which has witnessed a number of commercial 
machines fitted with them. The same result as obtained by 
the means mentioned may also be achieved by a distributed 
winding, resembling that of an induction motor, and the effect 
of such compensating devices is well known. They produce, in 
the direction of the brushes, a flux, which not only compensates 
the armature's own flux, but, furthermore, induces in the coils 
undergoing commutation a voltage partly neutralising the re- 
actance voltage, and thus smoothing the way for the reversal of 
current. Since the output of many of our present-day generators 
and motors is limited by considerations of sparking, it follows 
that more, sometimes much more, could be got out of them if 
equipped with a compensating device. Such is notably the 
case with motors whose speed is required to vary, by shunt 
control, within very wide limits, and for turbo-generators. Of 
course, these advantages are not pure gain, for the compen- 
sating devices consume a certain amount of energy themselves, 
besides increasing the cost of the machine. For these reasons 
the employment of auxiliary poles is inadvisable in the case of 
dynamos whose sparking can be suppressed by simply adopting 
suitable brushes. There is a tendency to elaborate in this. 
direction in some of the machines exhibited at Olympia. 
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THERE are not many fresh facts disclosed in Lieut.-Col. 


DRUITT’S report on the Hall Road (Lancashire & Yorkshire 
Railway) accident, an abstract of which we publish in another 
column ; but some of the opinions expressed therein are worthy 
of attention. Col. DRUITT says that the collision would prob- 
ably not have been so severe if the train had been hauled by a 
steam locomotive, as the acceleration, and therefore the speed 
at the time of impact, would not have been so great. A little 
further on, referring to the high rate of acceleration obtained 
by electric traction, he says “ . . . . but this, and the quick 
stopping due to the very powerful brakes in use, form the great 
advantages of electric traction. This is apparently 
paradoxical, since the latter statement admits that the retar- 
dation or negative acceleration is great, as well as the positive 
acceleration. The explanation of the matter is, of course, 
that the motorman succeeded in getting his train up to full 
speed very soon after getting the flag signal, and that he 
could not appreciably reduce that speed when he saw that 
the road was not correctly set, as the end of the stationary 
train was too close to the points. Naturally, if the train had 
been steam-driven, the speed at this point would have been 
much slower. The accident was due to exceptional circum- 
stances, whereas, in the ordinary course of events electric 
traction provides a far safer mode of haulage. 


EES 


ONE point that Col. Druitt might well have emphasised 
more forcibly is the great immunity from fire which a wrecked 
electric train enjoys. It is more than probable that a derailed 
train would at once short-circuit the live rails and throw out the 
feeder circuit-breakers, as actually happenedat Hall Road. Anarc 
might conceivably last for some seconds, but stout iron bars are 
provided on the trains for deliberately short-circuiting the live 
vails should necessity arise. There is no glowing coal to set 
fire to the coaches, and unfortunate drivers and firemen cannot 
get scalded to death by escaping steam. The absence of gas 
reservoirs under the coaches is an important point and an 
additional argument for the universal adoption of train light- 
ing by electricity. We may be justly proud of the few fatal 
accidents on our steam railways, and there can be no doubt 
that the gradual adoption of electric traction will result in a still 
further decrease in the number of accidents and in their severity. 


— ——— —a——äQ- ́—J—ů— 


Röntgen Society. — An ordinary general meeting of the 
Röntgen Society will be held on Thursday, November 2nd, at 
20, Hanover Square, London, W., at 8:15 p.m. A paper on 
„The Ruhmkorff Coil ” will be read by Professor Wertheim- 
Salomonson. 


Cable Interruptions. Date of Interruption. 


Tarifa—Tangier ..ccccccscssccsccccccceccves Jan. 18, 1904 
Jamaica — Colon Jan. 10, 1905 
Cadiz — Tenerifft e. rn July 20, 1905 
Kotonou— Grand Bassam............... eee Oct. 4, 1905 


The Electric Furnace at the Electrical Exhibition.— Messrs. 
Marryat & Place inform us that the 1,000 ampere electric fur- 
nace which they are exhibiting at the Olympia Exhibition has 
been purchased by the National Physical Laboratory. 


Hastings Tramways.-—In our article on the Hastings tram- 
ways last week, column 1, line 6, p. 1016, we incorrectly stated 
the name of the makers of the feed pumps. This should be 
Messrs. J. P. Hall & Sons of Peterborough, and not Messrs. 
J.P. Hall & Co. of Oldham. 


Junior Institution of Engineers.—The annual general meet- 
ing of the Junior Institution of Engineers will be held at the 
Westminster Palace Hotel on Friday next, October 27th, at 
8 p.m. This will be the first meeting of the Association since 
its incorporation. 

Breakdown at Battersea.— A breakdown occurred at the 
Battersea Borough Council electricity works on Saturday night 
at 9:15. This was caused by the armature of a 750 kw. turbo- 
generator failing at a time when it was carrying three-quarters 
of the total load. The supply was resumed to the various sections 
of the network within periods varying from 10 to 45 minutes. 


Glasgow Technical College Scientific Society.—The opening 
meeting of the 14th session of this Society will be held in the 
new buildings of the Glasgow and West of Scotland Technical 
College, George-street, Glasgow, on Saturday, October 21st, at 
7:30 p.m., when Mr. Henry Dyer will deliver a lecture on 
“The Training and Work of Engineers in some of their Wider 
Aspects." The president of the society, Mr. R. D. Munro, will 
occupy the chair. | 

Water Power Electric Supply Plants.— Two small private 
water power electric supply plants have been opened during the 
past week, one in Scotland and another in Ireland. The former 
is at Fochabers, and is on the estate of the Duke o£ Richmond 
and Gordon. Wateris taken from the River Spey, the turbines 
having been supplied by Messrs. Carrick & Ritchie, and the 
electrical installation by Messrs. Drake. & Gorham. . 'The plant 
will be used for lighting Fochabers as well as Gordon Castle. 
The second plant referred to is at the Irish watering place 
Buncrana, a village on the shores of Lough Swilly. A local 
mill owner has enterprisingly placed the plant on his premises, 
where there is a good fall of water, the installation having been 
carried out under the superintendence of Mr. L. J. Lawless, a 
Dublin electrical engineer. 


Tramways and Light Railways Association.— The October 
issue of the Official Circular of the Tramways and Light Rail- 
ways Association gives some particulars of the lectures that 
have been promised for the coming session and the visits that 
have been arranged. On Wednesday, October 25th, a lecture 
on * Roller Bearings," by T. W. How, will be read at the 
Society of Arts. The following is tbe provisional pro- 
gramme after October :—November—Lecture “On Paving 
of Roadways”; Visit to Holborn and Strand Subway, and 
inspection of all-steel car. December—Lecture on a technical 
subject; Visit to Lot’s-road Power Station. January—Lecture 
* On Brakes,” by A. L. C. Fell, Chief Officer, London County 
Council Tramways: Visit to Baker-street and Waterloo Rail- 
way. February— Visit to Neasden Power Station, March 
Lecture “ On the Up-keep of Tramway Electric Motors," by 
S. Sudworth ; Visit to Great Northern, Piccadilly & Brompton 
Railway. April—Lecture on All-Steel Cars.“ May—Lecture 
“ On the Thermit System of Welding," by Dr. Goldschmidt: 


Electrification of the Vienna Railway System.—It has been 
known for some time that experiments in electric traction were 
to be carried out on the Vienna railway system, at present 
worked by steam. We now learn from the Elektrotechnischer 
Anzeiger that a continuous-current three-wire system (the track 
rails forming the neutral conductor) is to be adopted with 
3,000 volts between the outers, the latter being in form of 
overhead trolley wires, suspended by means of side poles and 
Je wires. At present the line between Praterstern and 
Tauptzollamt (about 0:85 miles in length) is being electrically 
equipped, the Helenengasse sub-station for converting the 
three-phase 5,000-volt current from the municipal electricity 
works to continuous current is being built, while the 800 H.P. 
experimental locomotives have already been supplied by 
the contracting firm, Fr. Krizik of Prague. Each locomotive 
has four 200 H.P. motora. The controllers permit of all four 
motors being connected in series across the outers, or in two 
groups of two motors each. The trolley wires are of the 
8 section, the sectional area being 115 sq. mm. (017 
sq. in.. They are suspended by double insulation from the 
span wires, which, in their turn, are doubly insulated from the 
poles. In a few cases the poles are replaced by rosettes fixed 
to houses. The trolley wire is 17ft. above the top of the 
rails. 
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Opening of Kingsway.—In connection with the opening of 

the new Strand to Holborn thoroughfare by His Majesty the 
King, on Wednesday, an ingenious electrical contrivance was 
made use of for opening the gates which were placed across 
Kingsway. The gates were attached by means of ropes to 
electric winches, one on each side of the roadway. These 
winches consisted of 2! p.H.P. motors, directly-coupled to worm 
gears provided with drums for hauling in the ropes. The gold 
key mserted by His Majesty intothe pedestal on the dais closed 
an electric circuit, which, in turn, brought automatic solenoid 
self-starting switches into circuit, thus starting the motors and 
gradually opening the gates. When the gates were fully 
opened they automatically disconnected the circuit by means 
of trip switches, thus bringing the winches to rest. The solenoid 
self-atarting switches were of the Sturtevant Company's make, 
and the whole of the apparatus controlling the gates was fur- 
nished by Messrs. Electromotors Limited, of Manchester, to 
the instructions of the Chief Engineer of the London County 
Council. The apparatus wil be on view at the Electrical 
Exhibition, Olympia, to-day and to-morrow. 

New Graving Dock at Southampton.— The Marquess of 
Winchester is to open, to-morrow, the magnificent graving 
dock just completed at Southampton by the London & South 
Western Railway Co. The principal dimensions of the new 
dock are: Length, from point of cill to dock head, 8751 ft. ; 
length occupied by keel blocks, 839 ft.; width of entrance, 
90 ft.; width of dock at floor level, 90 ft.; width of dock at 
cope level, 125 ft. ; depth of dock from cope to floor, 43 ft. ; 
depth of water over cill at high water of spring tides, 33 ft. ; 
depth of water over cill at high water of neap tides, 291 ft. 
Since they took possession of the dock property in 1892, the 
South Western Railway Co. have reclaimed an area of nearly 
100 acres, formerly known as the Mudlands," and the new 
doek, approached directly from the estuary of the River Test, 
stands upon the northerly portion of this land, in an ex- 
ceedingly convenient situation. It is built almost entirely of 
Portland cement concrete, 133,000 cubic yds. of which material 

have been used. The dock will hold 85,000 tons of water, and 

can be emptied by two centrifugal pumps in 24 hours. The 
plant provided for graving purposes includes a travelling elec- 
tric crane—the largest in existence it is claimed—capable of 
lifting more than 50 tons at a radius of 87 ft., and supplied by 
Messrs. Stothert & Pitt. 

Wireless Teiegraph Notes.— We are informed by the Ame- 
riean DeForest Wireless Telegraph Co. that, as a result 
of the test which Dr. Lee De Forest recently completed at the 
wireless telegraph station which the American De Forest Com- 

y has been equipping for the U.S. Navy, the Bureau of 

uipment has accepted the Pensacola station, after a series of 
exhaustive and difficult tests between this and the Key West 
station, in which over 75 official messages were exchanged, many 
of them in the navy code. For a certain time while these tests 
were in progress the De Forest 2 kw. station at Key West 
was in communication with the Havana station, 90 miles away. 
Concerning this the Commandant at Key West, in the official 
ee 55 Bureau of Equipment, stated that the connections 
report 55 Forest syntoniser No. 3 were so adjusted that the 
of the De es from Havana 90 miles distant were being 
wireless Oe DE Forest wireless station at La Brisa (three- 
received at mile distant from the naval wireless station at 
quarters of a n ignals from Pensacola, 410 sea miles distant, 
key West), while 512 hi lon H ‘onal 
AM iode rd at this station. avana signals were not 
vere distinctly hea Another illustration of tuning is found 
i tion- à 5 : 
heard at this sta he service between the station at Indiana 


: t , 
at Chicago, pou City of Traverse goes on uninterruptedly, 
Harbour A 5 t 20 kw. station at Chicago is communicating 
while the De = 


1 distant, or receiving messages from 
1 O0 miles g 
with St. Louis, 3 


been entered into between the 
id recon Tione and the Gesellschaft für 
D for the construction of a wireless tele- 
8 te between Puerto Bermudez on the 
to opera Ucayali, the ultimate objective being 
Pipes im fau itos on the Amazon River. 
ammunication Ww The Lord Mayor has consented to 
British Science zu meeting of the British Science Guild at 
yeide at the 1nau 


the Mansion House, on Oct. 30, at 4:15 p.m , when the follow- 
ing officers will be proposed :— 

President. —Rt. Hon. R. B. Haldane, M.P., K.C. Vice-Presidents—The 

Lord Mayor, Sir Lawrence Alma-Tadema, R.A., O.M., Lord Baloarres, 
M.P., Lord Berkeley, Sir William Broadbent, K.C.V.O., F.R.S., Sir Walter 
Buller, K.C.M.G., F.R.S., Sir J. Burdon-Sanderson, F.R.S., Major-General 
Sir Owen Tudor Burne, G. C. I. E., K. C. S. I., Rt. Hon. Joseph Chamberlain 
M.P., Sir William Church, Sir George Sydenham Clarke, K.C.M.G., 
F.R.S., Sir John Colomb, K.C.M.G., M.P., Lord Donoughmore, Lord 
Egerton of Tatton, Sir John Eliot, K.C.I.E., F. R.., Sir Michael Foster, 
K.C.B., M.P., F.R.S., Sir Edward Fry, F.R.S., Sir Archibald Geikie, 
F.R.S., Mr. F. du Cane Godman, F.R.S., Sir John Gorst, K.C., M.P., 
F. R. S., Lord Haliburton, G.C.B., Sir Joseph Hooker, G. C. S. I., F.R.S., 
Sir Alfred Jones, K. C. M. G., Lord Knutsford, G. C. M. G., Prof. Ray 
Lankester, F. R. S., Dr. J. Larmor, F. R. S, Lord Lister, F. R. S., O. M,, 
Sir Charles McLaren, K. C., M. P., Sir Horace Plunkett, K. C. V. O., 
Prof. Rhys, the Bishop of Ripon, Mr. E. Robertson, K. C., M. P., 
Lord Tennyson, G. C. M. G., the Duke of Wellington, K. G., G. C. V. O. 
Chairman of Committees. Sir Norman Lockyer, K. C. B., F.R.S. Vice. 
Chairmen.— Sir William Abney, K. C. B., F. R. S., Sir Lauder Brunton, 
F. R. S., the Hon. Sir John Cockburn, K. C. M. G., Sir Gilbert Parker, M. P. 
Trustees. — Lord Strathcona, G. C. M. G., Sir Henry Roscoe, F.R.S. Hon. 
Treasurer. Lord Avebury, F. K. 8. Hon. Assistant Treasurer. Lady 
Lockyer. Hon. Secretury.— Mr. C. Cuthbertson. 
A large general committee will also be proposed for election. 
It will include the names of the present urganizing committee. 
Since the first meeting of the guild, held at the rooms of 
the Royal Society in April, 1904, the labours of the organizing 
committee have been directed to securing the help of repre- 
sentatives of all sides of the nation's activities to secure the 
objects of the Guild, which are: — 

(1) To bring together as members of the guild all those throughout 
the Empire interested in science and scientific method, in order, by joint 
action, to convince the people, by means of publications and meetings, of 
the necessity of applying the methods of science to all branches of human 
endeavour, and thus to further the progress and increase the welfare of 
the Empire. (2) To bring before the Government the scientific aspects of 
all matters affecting the national welfare. (3) To promote and extend 
the application of scientific principles to industrial and general purposes. 
(4) Tu promote scientific education throughout the Empire by encouraging 
the support of Universities and otber institutions where the bounds of 
Science are extended, or where new applications of science are devised. 
The Science Guild, an official announcement states, is not 
identical in aim with any existing society. Its purpose is to 
stimulate, not so much the acquisition of scientific knowledge, 
as the appreciation of its value, and the advantage of employ- 
ing the methods of scientific inquiry, the study of cause and 
effect, in affairs of every kind. Communications may be 
addressed to the hon. secretary of the British Science Guild, 
16, Penywern-road, London, S.W. | 

Opening of the Bournemouth-OChristchureh Tramway Ex- 
tension.— At the invitation of Messrs. J. G. White & Co., a 
number of engineers and representatives of the technical Press 
were present at the inaugural ceremony of the through tram- 
way service between Poole, Bournemouth and Christchurch. 
The party left Waterloo by a special train at 11a.m. on Tuesday, 
and Bournemouth was reached in 2 hours 10'mins., after a 
non-stop run, luncheon being served en route. Immediately 
on arrival, the special cars were boarded and in a few minutes 
the Square was reached. Here cars were waiting, their passen- 
gers including the Mayors and Corporations of "Bournemouth, 
Poole and Christchurch, and a start was at once made for 
Christchurch. The new line passes through most delightful 
country and is about 3:5 miles in length, nearly all of it being 
double track with occasional short lengths of single track and 
interlacing. Centre poles, side poles and span wires are em- 
ployed for supporting the trolley wires, according to the 
locality, and this part of the work was carried out by the 
British Electric Equipment Co., as sub-contractors to Messrs. 
J. G. White & Co. Of course, the same gauge has been 
adopted as that at Bournemouth and Poole, where a mixed 
side-conduit and overhead system is employed. A complete 
illustrated description of the Bournemouth tramways appeared 
in The Electrician, Vol. L., p. 462. The journey from Bourne- 
mouth to Christchurch and back was successfully accomplished, 
the only untoward incident being a carriage accident, in 
which a restive horse caused two ladies to be thrown 
from a carriage and slightly injured. It appears that 
the animal shied at the bunting on one of the cars, and 
came into collision with another car travelling in the 
opposite direction. An interesting feature of the route is a 
new bridge which has been constructed entirely of ferro con- 
crete, and has a very plea-ing appearance. Ihis bridge, we 
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believe, is one of the first of its kind to be constructed in this 
country, and is remarkable for its low capital cost. On the 
return of the cars to Bournemouth the Mayor and Mayoress of 
that town held a reception in the Winter Gardens. Subse 

quently a banquet, presided over by Mr. J. G. White, was 
given at the Grand Hotel. Some 150 guests sat down, and 
a most enjoyable evening was spent. After the usual loyal 
toasts had been duly proposed and honoured, Mr. J. H. Rider, 
electrical engineer to the London County Council tramways, 
proposed the ‘County Borough of Bournemouth and the Tram- 
ways Undertaking.” He said that Bournemouth was even 
before London in having the conduit system, and the town 
was therefore much to be congratulated. The through system 
which had been inaugurated that day had a great future, and 
he looked forward to the time when Bournemouth, Poole and 
Christchurch would be all one town. The Mayor of Bourne- 
mouth, Mr. Alderman G. J. Lawson (Chairman of the Tram- 
ways committee) and Mr. F. W. Lacey (borough engineer) 
responded. The Mayor of Bournemouth proposed ** The Hosts,” 
and spoke highly of Messrs. J. G. White’s work in the town. 
Mr.J.G. White responded with an excellent speech, in which he 
said that it had been a pleasure to carry out the Bournemouth 
contract, since there had been an entire lack of the unpleasant- 
ness which was met with when dealing with some municipali- 
ties. There were borough officials who did all they could to 
harass contractors, but this was not the case at Bournemouth, 
and a superior system of tramways was the result. Other toasts 
were: “The Neighbouring Boroughs of Poole and Christ- 
church,” proposed by Councillor J. Druitt, and responded to 
by the Mayors of Poole and Christchurch ; and “ The Other 
Contractors,” proposed by Mr. A. N. Connett, and responded 
to by Mr. T. O. Callender. In confirmation of Mr. White's 
remarks, it may be mentioned that an unusual feature of the 
entire proceedings was the regard with which the contractors 
were held by the purchasers.” As a rule praise is bestowed 
very sparingly, and the grumbles made much of ; at Bourne- 
mouth there were no grumbles and praise for the manner in 
which the work had been carried out was unstinted. The pro- 
ceedings did not terminate until a late hour. 


—————————————————À 


ELECTRICITY vy. GAS FOR STREET LIGHTING. 


In response to our enquiries, we have received further 
figures relating to the comparative cost of electricity and gas 
for street lighting. 

Mr. S. L. Pearce, Chief Engineer of the Manchester Cor- 
poration Electricity Works has sent us some valuable compara- 
tive figures as to the cost of gas and electricity and the relative 
amount of light obtained in a street in Gorton. 


Hyde road, Gorton, Manchester.—Length, 700 yds, to 800 yds.; width, 
45 ft.; number of lamps, 22; type, Gilbert single enclosure; maximum 
candle-power, 430 ; cost per lamp per annum = £8; number of hours per 
annum = 4,000. (14 hours per day for winter, six months ; eight hours per 
day for summer, six months. Equated figure of 11 hours per day.) This 
should reasonably cover the efficient lighting from sundown to sunrise. 

The above arc lighting has displaced the gas. M 

The original number of gas standards was 25— mostly of the two- 
burner “C” Welsbach type, using 4 ft. per hour and giving 150 c.p. with 
the mantles new. Therefore, total original effective lighting by gas 
= 8,750 c.p. approximately . 

Cost of lighting by gas (figures furnished by the Gorton Council) = £6 
per lamp per annum. (£3 per lamp per annum for actual gas consumed ; 
£3 per lamp per annum for mantles, maintenance, &.) Total, £150 
per annum. | oe E 

Present total effective lighting by electricity (taking 300 c.p. as the 
mean hemispherical candle-power of the arcs=6,500c.p. Total cost 
=£176. In short, 75 percent. more illumination for 18 per cent. increase 
in price. | "MN 

He has also made the following estimates for lighting Fleet- 
street by ‘‘ flame ” arcs. E 
1. Short Hour Lamps (16 hours).—No. of lamps, 12; wattage of lamps, 


300; No. of hours of burning per annum, 4,000 ; cost of current, 13d. per 
unit; total effective candle-power — 10,000. 


Cost per annum per Lamp. 


Current: 4092 Re aides Sees —— . . £710 0 
o/ y csere $ 16-6 
Trimming and maintenance .............. eee 8.2 6 
Repairs and depreciation ...... $ed Me due eR its 15 0 

£16 4 0 
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Total cost per annum. 


12 lamps ..... FCC e £194 8 0 
Interest and sinking fund on capital charges. 38 0 0 


24227 8 0 
2. Long Hour Lamps (45 hours).—No. of lamps, 12; wattage of lamps, 
300; hours of burning por annum, 4,000; cost of current, 14d. per unit; 
total effective candle-power, 10,000. 


Cost per Annum per Lamp :— 
Gurren «Ea AN Vea eR RENE E £7 10 0 
Carbons ...... „ Le pA TTT RV RR T 2 2 0 
Trimming and maintenance .............. . 1 5 0 
Repairs and depreciation. nnd .. 015 0 
£1112 O0 

Total Cost per Annum :~ 

13 lamps «2. v eos 7 ͤ ERU £139 4 0 
Interest and sinking fund on capital charges. 35 0 0 
£174 4 0 


Mr. Pearce adds :— 


I think the gas people are on the right lines in using lamps of smaller 
candle-powers and more of them. We have endeavoured to adopt this- 
principle in Gorton by using the smallest arc lamp possible consistent. 
with good working results. In making a comparison between flame 
arcs" and the present Fleet-street gas, better figures for the former 
could, no doubt, be shown by using fewer lamps of greater individual 
candle-power, but this course I believe to be on wrong lines for securing. 
good diffusion of light. 


He concludes with the following comparative figures = 


Comparative Selling Costs of foregoing Different, Systems of Illumination 
for 1,000 Effective Candle. power Hours per Annum with Electricity at 
lid. per Unit. 

Flame arcs (long hour) 1 

Flame arcs (short hour) .................. i pipe ees sve. 

Ordinary carbons, single enclosure, long hour (Manchester) .... 1 

Fleet-street (incandescent gas) 2 


D 


We published last week an estimate from the engineer-in- 
chief of one of the London electricity supply companies, and we 
have now before us some figures relating to the street lighting 
experience of another London supply company. The whole of 
the capital expenditure in connection with the street lightin 
contract was borne by them, including lamps, poles an 
many miles of street mains which had to be laid for this 
purpose. The capital expenditure, interest at 5 per cent. and 
depreciation at 3:9 per cent., came to £5. 2s. per lamp per 
annum. These charges are based on a contract for about 30 
years. Repairs, maintenance, wages, carbons and current at Id. 
per unit come to £13. 4s. per annum, making £18°6 or 
£18. 12s. per lamp. Applying these figures to Fleet-street, 
and assuming 12 arc lamps, the total would be therefore £228, 
with a far better illumination than at present. 


The Gilbert Are Lamp Co. write us as follows :— 


We are in dert of your letter of the 4th inst. with reference to the 
question of street lighting by means of gas v. electricity. We quite e 
with you that it is not difficult to obtain some comparative figures to show 
that the cost of street lighting is lower by means of aro lamps than with 
any system of gas lighting. | 

With regard to the special street you mention [en e you say that 
has been lighted with 12 arc lamps of 10 amperes with inefficient lanterns. 
How much better lighting do the gas company propose to give? If only 
the same lighting, and the 12 aro lamps were replaced. with 12 open-type 
lamps with light opalescent globes, or 12 enclosed lamps of our standard 
single-enclosure type, such as are used in Manchester for street lighting, 
according to the rate which Mr. Pearce says should be charged there, 1}d. 
per unit, the cost of 12 such lamps would be £151. 10s., and even at a. 
considerably higher price the cost of lighting would be well uuder the 
figure given by the gas company. The high-load factor of arc lamps for 
street lighting, 5 with all-night lighting, makes it possible to 
supply current at a very low price and still make a profit. 

The gas company do not state the minimum candle-feet which are to 
be allowed anywhere in the street at the beginning and the end of the life 
of the burners. 

With reference to flame lamps, we have not sufficiently extended expe- 
rience with regard to these, but there would doubtless be & reduction in 
cost, though the frequency of trimming is an undesirable feature. 

We are just introducing a double-carbon convergent-flame lamp, burn- 
ing about 35 hours, which we hope will meet this difficulty somewhat 
satisfactorily, with more reliability than a magazine lamp, which has 
some inherent difficulties, for instance, in getting the current satisfac- 
torily conveyed to the carbon. 

In conclusion, we would point out that it is a well-known fact that 
many gas companies and committees will supply gas for street lighting at 
cost price, or under, in order to keep this in their hands, and, in addition, 
the cost of up-keep of the mantles with high-pressure gas is not yet asv- r- 
tained. 
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manship throughout are practically the only points of resem- 
THE NEW FERRANTI SWITCH GEAR. blance between the old and the new Ferranti switchboard. 


T ; ; T : Fig. 1 shows the fine specimen of an E.H.T. switchboard 
Undoubtedly the most interesting exhibit to power-station whieh occupies a 3 position on Messrs. Ferranti's 
Meurs P = s B at Ol nod in chat ES stand. It includes three typical panels of a 30 panel board 
Ars. s erranti Limited. The irm has remodelled almost the | which the firm has in hand for colliery work in the North 


whole of its switch gear to meet the conditions now obtaining | f England. It should be mentioned, however, that these 


[M panels had to be made specially for the Exhi- 
ition, and that, as the organisers of the Exhibition limited 


Fic. 3.—3-pHase, 15,000 vor, OIL SWITCH. 
(100 amps. per phase.) Back view. 


Fre. 1.—Tyricat Panes or E. H. T. SwirCEGEAR. 


in modern generating stations. In fact, the most noticeable | the height to 12ft., the compartments containing the switch 
feature of Messrs. Ferranti's stand is a negative feature—viz., | gear are somewhat lower than they would usually be in 
an absence of the Ferranti backless cellular board with oil- | actual practice. The gear is controlled from a “bench 
trough fuses and front-contact switches, which has done such | board” on the gallery above, the back of the bench being 
good service in the past but is unsuited for the control of | seen in the illustration. Concrete reinforced with expanded 

metal is used for the cells, and these have iron doors. On 

the left of the figure is a generator panel, the door of which 


-- 
— — 


Fig. 4.—3-PHASE 15, 000 voLt OIL SwircH. 
(50 amps. per phase.) Side View, Tank off, 


Bos Ban anv POTENTIAL TRANSFORMER 


WITCHGESE; 
NTI 8 CHAMBERS. 


E.H.T. feeders. The new board is | has been opened, in the middle the “summation” or “ total 
units and hen fundamental principle of construction, | output " panel, and to the right a feeder panel. In the feeder 


itis true ; - Ferranti, is almost an essential for | panel the cables, coming up from the cable pit below, first 
sfr itio t uced by s but this ‘and the high-class work- | pass through current transformers in the bottom compartment. 
21 ards, 
high-pressure SW itch bo " 
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In the middle compartment is the main automatic switch con- | with their trip coils, reverse-power relays, time-limit relays, 


trolled by an overload time-limit relay, which we shall describe 
presently, and in the top compartments are the isolating 
switches. 

These isolating switches are, of course, solely for the purpose 
of cutting the particular panel off from the bus bars; thus, 
should it be desired to examine the state of the oil in the switch 
oil-tanks, or to examine the state of the contacts, the main 
switch is first opened to interrupt the.circuit, the isolating 
switches are then withdrawn by means of the insulated hook 
seen in front of the figure, and this, of course, renders the rost 
of the panel entirely dead. There is another set of compart- 
ments backing those in the illustration, and accessible through 
similar doors on the other side. This side is shown in Fig. 2, 


Fic. 5.—Tan or AIGH-TENSION Switcu, sHowiNG WoopEN LINING. 


and in this the doors of the generator panel are again open. The 
connections from the upper terminals of the isolating switches 
pass through the middle dividing wall into the’bus-bar chambers, 
each bus bar being in a separate compartment. These com- 
partments are seen at the top of Fig. 2. The space available 
below the "bus bars is utilised for the potential transformer with 
its protecting fuses. The feeder panel is similar to the generator 
panel, with the exception that a potential transformer is not 
required, while in the summation panel merely current and 
potential transformers are necessary. 

The current transformersof the summation panel are situated 
in the topmost compartment on the side of the board seen in 


Fic. 6. - Reverse Power RELAY. 


Fig. 1. Bythis arrangementof compartments all crossing of leads 
is avoided. Each individual item of apparatus, with the excep- 
tion of the isolating switches, is immersed in oil in a cast-iron 
case, which is earthed, and this complete case is in a separate 
concrete compartment. The connections are bare, but are taken 
through poreelain insulators of substantial make where they 
pass through the concrete. As may be inferred, the whole 
system is flexible—e.g., when laying out the concrete work it 
is easy to allow for, say, a duplicate set of ’bus bars, a ring- 
main system or other modifications that may be desired. 

On the bench board are the handles operating the switches 


ammeters, voltmeters, integrating wattmeters, &c. 


Figs. 3 and 4 show, on a larger scale than in the 5 


illustrations, the type of switch employed. In Fig. 4, the tan 


has been removed so that the shape and arrangement of the 


contacts is clearly visible. 

The rods carrying the contacts are of teak impregnated in a 
vacuum tank. After the air is exhausted from the pores of the 
wood under vacuum, the compound is let into the tank, and 


BUS BAR 


BUS BAR 


M.S., Main Switch. T.C., Tripping Coil, R. S. C., Relay Main Coil. G., Gene- 
rator. C.T., Cutrent Transformer. P.T., Potential Transformer, P. T. F., Potev- 
ial Transformer Fuse. B. ., Relay Contactor. B., Battery or other source of 
Low Tension Current, preferably quite independent of Main 'Bus Bars, for opera- 
t ng T.C. LL, Indicating Lamp. 


Fic. 7.—DrAGnRAM oF CONNECTIONS or Reverse Power RELAY. 


.hen pressure is applied so that the wood is thoroughly im- 
pregnated. The handle and the metal work on the board are 


allearthed. Another interesting detail is the oil tank in which 


the switch contacts work. This is of iron, and has an impreg- 
nated wooden lining separated from the sides of the tank by 
corner-pieces so that there is oil between the lining and the 
iron of the tank. Thus if heavy sparking blows away the 
oil between the contacts and the lining, there is still a layer of 


Time taken to operate (seconds). 


50 75 100 125 150 175 2:0 


Per cent. Overload. 


Fic, 8.— Curve SHOWIN G “Inverse Time ELEMENT” or Time Limir 
RELAY. 


oil between the lining and the iron tank. The construction is 
clearly visible from Fig. 5, which shows the tank removed 
from the switch. 

The reverse-power relay, to which we have referred, is illus- 
trated in Fig. 9. It consists mainly of the movement of a 
Ferranti alternating-currentmeter (see The Electrician, Vol. LIV., 
p. 621) placed on end, and it is arranged so that with power 
flowing in the right direction in the controlled circuit the ro- 
tating part of the relay impinges against one side of a pivoted 
weight. With power flowing in the right direction, the movable 

| disc of the relay is stopped from rotating and presses against 


— 


E. genu 


| 
| 
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that side of the pivoted weight which prevents it falling over. 
It is thus seen that it is impossible for external vibration to 
cause the pivoted weight to fall over and complete the tripping 
circuit. On a 
reversal of power 
in the main cir- 
cuit, to a pre- 
determined ex. 
tent (controlled 
by the hanging 
weight), the disc 
wil begin to 
move in the op- 
posite «direction 
to that in which 
it is urged by a 
normal flow of 
wer. Just be- 
fore the disc has 
made one com- 
plete revolution 
it impinges, with 

a smart knock, 
on the other side 
of the  pivoted 
weight, throw- 
ing it over and 
thus causing the 
main circuit- 


Fic. 9.—Ser or Taree TixE-Liurr RELAYS ON 3-PHASE CIRCUIT. 


breaker to be automatically opened. The speed at which the | 


disc makes this one revolution is determined, firstly, by the 
extent of the reversal of power, and, secondly, by the retarding 
action of a permanent mag- 

net between the poles of 
which it travels ‘The a 
longest time taken by the 
relay to close the tripping 
contactor after the occur- 
rence of the reverse current 

is we are informed, gene- 
rally about 20 seconds, 
when the reverse power 
just exceeds that for which 
the relay is set. From the 
design of tho relay it is 
apparent that there is an 
«inverse time element," the 
relay acting quicker the 
greater the power flowing 


] 


Ve e 


K 
Fic. 10.—5,000 tion. These relays are also made to act 
direc versal of power, if so desired. 


in a reverse re „ 
instantaneously oF ximum current time-limit relay for alter- 
The ordinary ddor circuits, &c., is equally ingenious, and i: 


nating-curr ent fe A group of three, arranged 


: €. 
Wjuiable within 2 wide inne 


| 
| 
| 


for a three-phase circuit, is shown in Fig. 9. 
principle is also introduced. On the left of each relay is a 
laminated electro magnet with “ shaded " poles, that is to say, 


In this the meter 


copper rings are 
placed on the 
poles, and the 
current induced 
in them reacts 
on the magnetic 
circuit, with the 
result that a 
torque is exerted 
in the pivoted 
copper disc, 
which is em- 
braced by the 
poles as seen in 
the figure. The 
magnet is ener- 
gised by current 
from a series 
transformer, the 
primary winding 
of which is in 
the main con- 
troled circuit, 
and the pivoted 
copper disc is 
set into rotation 
when the primary current exceeds a certain value. When the 
disc turns, it winds up a hanging weight, also clearly seen in 
the figure, and its motion is retarded by means of a damping 
permanent magnet, seen on the right-hand side, similar to the 
damping magnet used in almost every type of motor meter 
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Fic. 11.—Diacnas. or SOLENOID AND PLUNGER MECHANISM. 


Attached to the hanging weight is a pivoted lever carrying a 
contact which, when impinging on the fixed contact, closes the 
circuit of the tripping coil on the main circuit-breaker. This 
tripping coil is fed by any low-tension current which may he 
available. 
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Before the two contacts are brought together, however, it is 
necessary for the disc to make a certain number of revolutions, 
and the speed at which these are made depends upon the value 
of the current in the controlled circuit. Thus, with a very 
bad short-circuit, the disc revolves very quickly, and the time 
interval before the circuit-breaker opens is proportionately 
short, from which it will be seen that the time element is 
inversely proportional to the degree of the overload. 
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Fra. 12.-—TRIGGFR ann TOGGLE ARRANGEMENT. 


The time taken for the relay to close the tripping-coil circuit 
after the overload comes on can be predetermined by altering 
the position of the damping magnet by means of the screw pro- 
jecting through the bottom of the case. A pointer fixed to the 
magnet shows on the scale the number of seconds which will 
elapse before a 25 per cent. overload will trip the circuit- 
breaker. The relay is adjusted for different currents by charg- 


Fic. 13.—SELF-ADJUSTING CONTACTS. 


ing the hanging weight. The curves Fig. 8 (p. 6) show 
the time element with varying percentage overload. In the 
case of curve A, the relay was set so that with 25 per cent. 
overload it took about 50 seconds before the main circuit 
breaker opened. In curve B the relay was set with a time 
element of about 25 seconds with the same overload of 25 
per cent. 

The relay can be used in conjunction with the ammeter cur- 
rent transformer, if desired, instead of by an independent cur- 
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rent transformer, and this method of using instruments and 
relays is recommended, as it reduces the number of current- 
carrying parts, and thus also the cost and the risk of break- 
down. The relay current is i0 amperes with full load in the 
main circuit. 

In their remote-control E.H.T. swi:ch, illustrated in Fig. 10, 
Messrs. Ferranti employ a direct solenoid control, an ingenious 
device being used to lengthen the stroke of the solenoid- 
plunges mechanism. The solenoid is divided into two portions, 


Fig. 14.—Front VIEW of CONTROLLER 


an upper and a lower, each being provided with a separate 
plunger (see Fig. 11). The lower plunger is rigidly attached 
to the carriage C carrying the vertical steel tubes A which 
support at their lower ends the moving contacts. The upper 
plunger is concentric with, but not directly attached to, the 
rod R, which forms virtually a prolongation of the lower 
plunger. The upper end of the rod R is provided with a collar, 
S, which rests upon the top surface of the upper plunger when 
the switch is in the full-open position. In these circumstances 
it will be observed that when the lower plunger is practically 


Off Position. 


. ... CURRENT TRANSFORMER. 


oe 
TO OPEN MAIN SWITOL 


Position ready for Synchronising or Closing. 
Fig. 15.—DIiAGRANM or CONTROLLER GEAR. 


outside of its solenoid the upper plunger is in a favourable 
position to be acted upon by the upper solenoid, Both upper 
and lower solenoids are energised together, the first half of the 
stroke being effected mainly by the upper plunger being drawn 
within its solenoid to its full extent, and carrying the switch 
mechanism with it, in virtue of the collar S. By the time the 
first half of the stroke is completed the lower plunger has been 
brought into a favourable position to be acted upon by the 
lower solenoid, and the second half of the stroke is completed 
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[| 
by the lower plunger, the central rod R now passing freely 
through the upper plunger. By this device it is possible to 
obtain a very powerful long.pull electro-magnet, giving a stroke 
of 10 in. with a minimum pull of 180 lb., and a maximum pull 
at the end of the stroke of 400 lb. The two springs S, S, 
are attached to the carriage C, and are so designed that in the 
closed position they are unextended, while in the open position 
they exert a lifting force of about 75 per cent. of the weight to 
be raised. The effect of these springs is two-fold. Firstly, 
they greatly accelerate the closing motion of the switch, and 
secondly, being unextended in the closed position they do not 
retard the quickness of the break, but on the other hand take 
up the shock and jar when the mechanism has reached the full- 
open position. Further, two short and very stiff springs S, S. 
are introduced on the top side of the plungers. The effective 
force of the solenoids increases very rapidly during the last 
portion of the stroke, and this is utilised in compressing these 
springs, the object of which is to aid the initial acceleration 
during the opening motion, and particularly at that instant 
when the frictionof the main-switch contacts has to be overcome. 
The switch is held closed by means of the trigger and toggle 
arrangement depicted in Fig. 12. Eight links arranged dia- 
mond fashion are attached to the cast-iron top plate below and 
the moving carriage above, and a trigger, M, is pivoted on the 
right-hand hinge pinand catches on theleft-hand hinge pin. The 
diamond pattern formed by the links opens out laterally when 
the switch opens, the trigger, however, always remaining in a 
nearly horizontal position. When the switch is closed, the 


: Contact fingers lie 1n column 1. 


for closing : Contact fingers lie in column 2. 
contro dram moves past contact fingers in direction indicated 
Hy arrow, passing through position 3 and coming to rest in position 1. 


Fic. 16.—DríAGRAM or CoNNECTIONS OF CONTROLLER. 


positon ready 
On 


links are nearly vertical, forming with the trigger practically a 
toggle joint. It will be observed that this arrangement of 
links obviates all sideway thrusts against the frame, so that no 
undue pressure is brought to bear upon the guide rollers. The 
plunger of the trip coil T acts upon the end of thetrigger M, a 
certain amount of free movement being provided so that the 
trigger receives a hammer blow when the switch is tripped. The 
switch can obviously be tripped by hand by raising the end of 
the trigger. This can be arranged from the bench control 
board and forms an alternativo method of tripping the switch. 
Referring back to Fig. 10, it will be seen that each phaso is 
ina separate cubicle. There are two breaks per phase each 
Gin. i Toa th. The breaks occur under oil within an oil tank 
lined oi ino rinciple explained earlier iu this article. Fig. 13 
wi nd PE adjusting and movable contacts. It will be 
shows the se J contact.pieces K have a certain limited 


noticed that 2 buen at the same time they can roll upon 
motion 1n aD 5 


p go as to adjust themselves automatically 
the 5 imp ar ovable contacts. Each fixed contact is 
to the taper o 


: ently controlled contact blocks, one 
sedie indepen ger Ane its neighbours to take up 
being 


made somew cur. The movable contact is supported 
uy sparking that may iid hich is gripped about the middle by 
vn a porcelain inen 118 . is E aes 
: in Fig. 11. 
emend clamp, tbi eo] tuber markod A în Pg 


[4 


As the switch opens, insulating slabs surrounding the rods A 
slide down into the tanks, each tank being thus divided into 
two separate compartments for the purpose of minimising the 
risk of under-oil arcing. A special tank carrier is shown on 
the left-hand side of Fig.10. This runs into the complete 
cubicle on rollers and the tank is then raised into position by 
means of the winding gear seen in Fig. 10. 

Fig. 14 shows the front view of the controller and Fig. 15 
represents its functions diagrammatically. Two positions are 
shown, the “ off” position and the position ready for synchro- 
nising orclosing. The process of closing as follows : The hand- 
wheel, to which an ordinary controller drum is attached, is first 
turned throngh a little more than 180 deg., in which position it 
is arrested by a suitable catch, as seen in the lower figure. This 
motion has the sole object of extending the spring S, so that 
when the drum is released, the revolution, half-made, will be 
completed. The drum is released by means of the closing lever on 


"2 


Fic. 17.—Matns-Cnaraina GEAR. 


the left-hand side, a small pressure on this being sufficient to re- 
lease thecatch which blocks the hand-wheelafter the first motion 
has been completed. On pressing the left-hand lever the con- 
nection for energising the solencid is made instantaneously by 
the drum passing undae the controller fingers, and this connec 
tion is automatically maintained for a sufficient time interval 
to ensure that the switch completes its motion and that the 
trigger engages. This operation, of course, takes place in 
an extremely short space of time. By the time the hand-wheel 
has returned to its original position after completing one revolu- 
tion, the soienoid circuit has been interrupted and the switch is 
now ready for automatic tripping in the event of an overload. 
The switch may furthermore be tripped by the operator by 
pressing the right-hand lever, the effect of which is to energise 
the trip coil. The controller is provided with a ratchet so that it 
can only move in one direction and cannot be turned back. A 
second ratchet is introduced between the hand-wheel and the 
drum similar to the winding arrangement of a keyless watch, so 
that the drum itself cannot be arrested during the second portion 
of the revolution by the operator holding the hand-wheel sta- 
tionary. Thus while the switch cannot be held closed on a short- 
circuit, it is also impossible for it to close more than once, even 
though the closing lever be held in the “on position, for in 
order that the switch may be closed a second time, the hand-wheel 
requires to be set afresh. Signal lamps are provided on the 
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operating panel, to indicate whether the switch is in a closed or 
open position, these being operated electrically by suitable con- 
tacts on the switch itself. 
Fig. 16 is adiagram of the controller connections, and is self- 
explanatory. 
ig. 17 is a new type of feeder-charging gear suitable for 
three-phase circuits up to 10,000 volts. It consists of six cast- 
iron circular tanks supported on heavy porcelain insulators ; 
and inside each tank, and concentric with it, a porcelain pipe is 


Fic, 19.— DETACHABLE HANDLE 


Fra. 18.— OPEN Type L.T. Fuse. FoR REgPLACING Fuse. 


fixed. Insulated copper rods, connected together, are gradually 
lowered into the cast-iron tanks. The tanks are filled with 
water, and at the bottom of each is a small cast-iron pan of mer- 
cury. Thecast-iron tanks themselves form the terminals of the 
different phases, so that no fléxible connections are required. 
Before passing from the subject of the high-tension switch 
gear, mention may be made of the sub-station boards supplied 
to the Hammersmith Borough Council, some panels of which 
boards are on view at the Exhibition. Each panel includes 


Fic. 20, —CoNTINUvOUS8. CURRENT CARBON BREAK 
CIRCUIT Breaker, REVERSE CURRENT Tyre. 


nothing more than a direct hand-operated H.T. switch for 


2,000 volts of the pattern illustrated in Figs. 3 and 4 (the 
lever and tripping coil only being to the front of the board, of 
course) and a time-limit overload relay such as has also been 
described inthis article. As theboardis for asub-station, measur- 
ing instruments have been deemed an unnecessary refinement. 

A simple and ingenious low-tension fuse of the open type 
is shown in Fig. 18. 
metal, and the ends are cast directly on to the fuse strip 
and provided with a special beading so that a detachable in- 
sulating handle (Fig. 19) can be fitted for the purpose of 


It is made of a special “non-arcing " | 


insertion and withdrawal of the fuse. This materially reduces 
the cost of the fuse, without impairing its practicability. A 
useful feature of this fuse is that the fuse strip is formed of 
three bands of different widths. In the particular instance 
shown in the illustration, for instance, the widths are in., 
J in. and in. In “fusing” a circuit it is quite a simple 
matter to cut away one or two of these bands with a cutting 
pliers, and thus seven combinations are possible from 42; in. to 
J? in. In this manner a single stock fuse will suffice over a 
range of, say, from 25 to 200 amperes, and this enormously re- 
duces the amount of stock fuses which it is necessary to keep. 

Fig. 20 shows Messrs. Ferranti's latest type of continuous- 
current circuit-breaker. The carbon on the movable arm is 
arranged to swivel, eo as to give the best possible contact with 
the back carbon, and the latter is attached t5 a sliding sleeve 
pressed outwards by a strong spring. This spring serves the 
double purpose of providing a quick break, acting as it does 
at the maximum radius on the movable arm, and it also causes 
the carbon supported by the fixed portion of the circuit- 
breaker to follow the other sufficiently far during the opening 
motion to ensure that the final break occurs between the car- 
bons and not between the main contacts. The breaker is closed 
by a very simpletoggle joint arrangement, and the overload trip- 
ping mechanism is actuated without a solenoid. 

The same type of toggle joint is employed on an isolating 
switch shown at the Exhibition. Although the switch is for 
closing a 3,000-ampere circuit, it can be put on or off quite 
easily with one hand without any effort, and is the most 
easily-worked switch of its capacity that we have seen. 


NEW SWITCHBOARD AT THE GUERNSEY 
TELEPHONE EXCHANGE. 


As was recently announced in our columns, a new multiple 
switchboard has been taken into use at the Guernsey Telephon 


Fic. 1.—GENERAL VIEW oF SWITCHBOARD. 


Exchange. The board has been made by the International 
Electric Co. to the specification of the consulting engineer (Mr 
A. R. Bennett), and the resident engineer (Mr. Robert McLean) 
has supervised its erection. 

The general arrangements of the board are seen in Fig. 1. 
The chief feature is the arrangement of the operator’s cords, 


the operating shelf being in two parts. The answering plugs 
are on the lower shelf, and the calling plugs on a shelf ata 
higher level (clearly seen in the figure), above the calling 
indicators and local jacks, and below the multiple jacks. At 


present the board accommodates 50 junction lines, 50 public 
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ring-off, in accordance with modern telephone work, and the 
arrangements are such that the withdrawal of the calling plug 
automatically replaces both ring-off indicators. The cord cir- 


eall lines, and 900 subscribers, there being 11 operators’ posi- 
tions. There are 100 subscribers to each operator’s position, 
and one operator serves 50 junctions, or 50 public call lines. 


Fic. 2.— DiAdRA M or CONNECTIONS 
AT THE GUERNSEY EXCHANGE. 


z, «ltr 


cuit is also so arranged that the operator, after having con- 
nected the two subscribers, cannot put her own instrument 
into circuit without disconnecting them. The ring-off indicators 
and pilot lamps are actuated by a common battery. Each 
operator's position has 12 pairs of plugs, the cords of each pair 
being connected together only through a translator, the centre 
of each winding of which is connected to the battery through 
the ring-off indicator corresponding to that side. Each pair of 
cords is controlled by a three. position combined ringing-and- 
listening key, and provision is made for the joining up of 
adjacent positions during the less busy hours of the service. 


The multiple of the board is capable of extension, however, to 
3,000 subscribers. A type of calling indicator is employed 
which is automatically restored by the insertion of the answer- 


Each operator has also a ringing-back key for use if necessary. 

The connections of all the circuits, includiug the cord circuit, 

are clearly indicated in Fig. 2, and Fig. 3 shows the external 
| appearance of a strip of indicators. 


| 


| 
| 
| 
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Fic. 3.—Srrip or INDICATORS. | 
| | THE RECENT STRIKE AND Lock. our IN BERLIN. 
che mechanism is shown diagrammatically in Fig. 4, 
ts the indicator after it has acted. The coil D | BY H. 8. MEYER. 
of ‘nary tubular pattern, and, when : All labour wars—strikes as well as lock-outs—embody socio- 
ct 1 attracted, the hooked brass EEF logical problems which are of considerable interest to the 


g industry at large. Therefore, it might not be out of place to 

"+ give a short review, on the basis of facts obtained on the spot, 
„of the causes of the recent Berlin strike, with the engineering 
^ lock-out of about 40,000 workmen. 

To understand the situation, one has to bear in mind that 
from a politico-economic point of view a considerable change 
has taken place in the German industry during the last decade. 
Most of the private firms have been turned into joint-stock 
I 1 qd comes in front of the companies, and these have amalgamated into huge trusts, 
opposite direction anc the plug into the — 4c a. which contro] the market to a certain extent, and whose leaders 
jek B. On insertin below the indicator; \/¥ y ; | have great influence with the Government. On the other 
jack through the hole - pushed back again to . ä X | hand, the workmen, who in former days used to look at their 
vindow, this crank-p1n 18 P ce F revolves with E | employers more or less as their paternal friends, have formed 
te left, and the whole pie as now only the Pio. 4,Diacram or strong labour associations, after the model of the British trades- 
i restoring the indicator; s opposite the MECHANICAL, RETLAck. , UNIONS, and although these associations are supposed to be non- 


iek part of the cy linder ade for a double xxxr Invicator. — political, they are de facto under the influence of the Labour party. 


VW. Provision 18 


‘Gis li as usual. Instead of re- 

en sd pod. however, it releases à 
1 Prone led semi-cylindrical brass piece, 
ne : of which is painted white and shows 
i ieh a window above the answering jack. 
This A -olves about the centre C, and at the 
rer the crank-pin A, which is fixed 
pis 3 of the piece revolves in an 
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During the years of trade depression, when most of the fac- 
tories worked with a reduced staff, matters ran fairly smoothly, 
but as soon as the electrical trade in Germany began to im- 
prove again and the firms had a large amount of orders on 
their books, the workmen began to bring up their grievances, 
resorting in most cases to strikes if their demands were not 
fulfilled. Their policy was to limit such strikes to specific 
classes of work, avoiding a general strike, so as to be in a 
better position to carry their points; since any partial strike, 
while paralysing to a great extent economical production, 
allowed the strikers to be supported by those who remained 
working. 

At first the labour organisations fought chiefly for better 
wages and piece-work prices, but gradually they began to 
meddle with questions of shop discipline and changes in the 
organisation. Their deputations took it upon themselves to 
criticise the management for any move they made, and con- 
tinual negotiations had to be carried on between employers and 
employés. Such a condition of affairs in a military country 
like Germany was unbearable, and therefore a fight, which 
would determine how differences of opinion between capital 
and labour were to be decided, was bound to come sooner or 
later. Although social politics accord in principle equal rights 
to both, in practice successful work is only possible if the 
former remains master in his own house. 

In this strained atmosphere a comparatively trivial matter 
was sufficient to cause the explosion. The screw-makers of 
Messrs. Siemens & Halske and the labourers in one of the 
departments of the A.E.G. cable works—all told, a few 
hundred hands-—thought their turn had come to demand a 
substantial improvement in their earning capacities. As usual, 
an ultimatum was sent to the respective managements with the 
threat of a strike in case the demands should be rejected. 
Both firms, probably in view of the prosperous times which 
exist just now in Germany, were willing to make some con- 
cessions to their workmen ; but, blinded by previons successes, 
the men insisted on all of their demands, and without 
further pourparlers went out on strike, relying on the support 
of their fellow-workmen. 

Under such conditions the two large firms decided to clear 
the situation by making this a test case of strength between 
capital and labour. In accordance with a mutual agreement, 
all their works in Berlin and surroundings were closed, which 
forced about 40,000 workmen out of employment and on to the 
limited funds of the labour organistions. On the other hand 
they asked for their capital of about 200 million marks a tem- 
porary reduction of its earning power. It was a foregone con- 
clusion who would be the winner in this struggle, in which all 
the odds were against the workmen, even public opinion, which 
during the last great miners'strike in Westphalia had been 
strongly on their sido and against the syndicate of pit-owners. 

For a time the fight threatened to extend over a much larger 
area, as either side tried to obtain assistance from their affiliated 
interests ; but while the employers were successful in forming 
a defensive and offensive alliance of all the metal works in 
Berlin, the workmen failed completely in their efforts to cripple 
the service of the Berlin tramways and the town lighting by a 
strike of sympathy of the employés in these services, which 
would have brought about the intervention of the authorities. 

The struggle lasted about four weeks, when the labour 
organisations had to admit their defeat. Peace was concluded 
on the basis of the concessions which the firms offered before 
the strike. | | 

To us in England this last event in the history of strikes 
must cause grave reflections. Isour electrical industry equally 
prepared to meet unreasonable demands of the labour unions ? 
This question can hardly be answered in the affirmative, as 
long as there are such an excessive number of small and large 
firms, some with entirely American and others with entirely Con- 
tinental organisations, and all without a common representation. 
Only if united, can capital defend its rights against labour, and 
therefore a similar process of amalgamation must begin in 
England, as has been witnessed in America and in Germany, 
the more so as the electrical industry requires also for success- 
ful competition on the world's market large capital and com- 
bined efforts. 


In conclusion a Table giving a comparison of the average 
wages paid by the Berlin electrical works and by a large 
English firm in the Midlands may be of interest. 


Average wages per honr. Berlin. Midlands. 


Skilled labourers: s e i 8d. . 8d.-9d. 
Unskilled labour ers 5d. 5d.-6d. 
Girls and boys .............. bud | 2d.-8d. 2d.-34. 


Number of working hours per week. 


ENGINEERS’ ADVICE ON LONDON TRAFFIC. 


The report of the Advisory Board of Engineers to the Royal Com- 
mission on London Traffic was published last week as Vol. VII. 
of the Commissioners’ Report. The main results arrived at in the 
shape of recommendations were adopted by the Commission and 
published in the main report, Vol. I., which we summarised and 
commented upon in The Electrician of de] 21st. 

The volume just issued contains the detailed information gathered 
by the Advisory Board and the considerations leading to the various 
recommendations. The names of Sir John Wolfe-Barry and Sir 
Benjamin Baker are & sufficient guarantee of engineering compe- 
tence, business experience and level-headedness, and that of Mr. 
William Barclay Parsons adds the special experience and study of 
traffic problems in a great city where they have been as pressing as 
in London. 

The “reference” by the Commission to the Advisory Board 
covered the following matters: The best general directions of new 
thoroughfares from Central London outward, with surface or other 
tramways ; how far the provision of secondary thoroughfares parallel 
or adjacent to existing main thoroughfares might relieve traffic 
congestion ; the proposals of Mr. Fitzmaurice in regard to the con- 
struction of new streets; the means of obviating obstruction caused 
by crossings, and by the standing of vehicles in thoroughfares for 
unduly lengthy periods; as to the practicability of the construction 
of subway for pipes, cables, &c.; the preparation of plans of the best 
types of “ shallow " subways for railways and tramways, including 
the approaches thereto; and generally any practical suggestions 
which the Board may think desirable to offer for dealing with the 
problems of locomotion and transport in London. 

The report is divided into the main headings of '* Preliminary,” 
„Streets, Tramways,” and Railways.” The preliminary section 
sets out the present anomalous conditions which distribute the pro- 
vision and care of highways in Greater London among 106 highway 
authorities, with no central authority to guide, advise or supervise 
them, and points out how serious are the difficulties in the way of 
carrying out any comprehensive proposals for the benefit of loco- 
motion over the whole area. 

Measured in money it appears that the total sum expended on 
street improveinents, widenings and new streets in the 48 years 
(1856 to 1904) amounted to £18,879,573, or an average of £893,325 
per annum. Contrasting this with the 242 millions spent by Paris 
in 30 years, after the great Hausmann works and the work of the 
preceding 60 years, considering the relative size, population and 
wealth of the two cities, most people will agree with the Board that 
the London expenditure has been very small. The remedy suggested 
for the evils noted is a judicious centralisation. The amount of 
goods and passenger traffic to be accommodated is next considered, 
the area being divided up into zones and sections for the better dis- 
play of distribution of total and working population. 

The Board rightly considers that street improvements are the 
root of the problem, and that very little having been done in that 
direction during the last 30 years deals with the matter at consider- 
able length. It is pointed out that, in considering the problem of 
new and wider streets and their costs, many other urgent subjects 
would be determined. Among these are tramways, both on the 
surface and underground, and town railways below the street sur- 
face. Subways for pipes and cables, too, are included, so that no 
breaking up of road surfaces will be necessary. 

The widths necessary for new or widened streets will depend 
upon their relative importance, and hence the Board classifies the 
thoroughfares into— 

1. Main avenues, with a roadway of 94 ft. and a total width of 140 ft. 

a C k arterial streets, with a roadway of 64 ft. and a total width 
0 s 

3. Second-class streets, with a roadway of 48 ft. and a total width of 80 ft. 

. 4. Third.class streets, with a roadway of 36 ft. and a total width of 60 ft. 

5. Fourth-class streets (suburban only), a total width of 40 ft. to 50 ft. 
The main avenues would accommodate four tramway tracks, the 
inner for fast cars, the outer for local cars; the other streets would 
each provide for a double tramway line. It is suggested that the 
width above defined for a third-class street should be the minimum 
permitted in the strictly urban districts, and 40 ft , or, better, 50 ft. 
the minimuin in suburban districts. After providing for cellars and 
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ain avenues and first-class streets could accom- 
modate four railway tracks below the road surface, and the second- 
class streets a double line. In place of railways there might be 
subway tramways. So arranged, the station platforms would be 
only 14 ft. or 16 ft. from the street level. Where four tracks are run, 
the central pair should be for an express service, with stations at 
considerable distances, as in the New York subway. 

A satisfactory plan must include: (1) A“ main avenue" from 
east to west from Whitechapel to the Bayswater-road. (2) A 
„main avenue” from north to south, from Holloway to the 
" Elephant and Castle," and possibly further south, crossing the 
Thames by a new bridge near the western boundary of the City. (8) 
The widening in places of the width to ''first" or “ second-class 
streets” or the making of new streets of those dimensions on several 
of the trunk lines of thoroughfare. (4) Provision that no new streets 
for local p s should be less in width than the width of third " 
and ''fourth-class streets." (5) The freeing of points of congestion 
where the tide of east and west traffic clashes^with that from the 
north to south. 

The west to east avenue is the most important work advocated. 
It provides for ihe greatest existing volume of traffic and will re- 
quire the acquisition of much valuable property. But we are not at 
all sure that the north to south avenue will not be of superior benefit, 
cially if extended, as we think it should be, to Denmark Hill or 
Dulwich Village. North to south traffic is now less than east to 
west, but this is partly due to the inferior facilities. Equalising these 
will probably alter the distribution of population and reduce the 
relative pressure upon the east and west routes. Both main 
avenues” should carry four lines of surface tramway and four lines 
of electric railway in their sub-structures, these lines joining up to 
existing or future tramways and railways at their termini, and so 
providing two t lines of communication the length and breadth 
of London, each with four transport services of graduated speeds. 
The expenditure on these two works might be in the neighbourhood 
of 30 millions, reduced by “recoupment” and betterment to 
perbaps 25 millions. It is difficult to assess the commercial value 
of the tramways and railways, and indeed it would be a very bold 
“traffic expert" who would pledge his reputation to an estimate 
within 50 per cent. either way of the actual results. 

This project appears a very bold one, but reduced to its proper 
rtions it amounts to making 10 miles of new streets in a city 
which has several thousand miles of old ones, and providing those 
streets with carrying capacities somewhat commensurate with the 
tion to be served; to quote the words of the report: For- 
midable, therefore, as the figures of first cost of the ‘ main avenues’ 
may seem, they appear to us such as should be faced in view of the 
advantages to be gained.” Forcible reasons for cutting these 
avenues on a new alignment instead of widening out existing lines 
of thoroughfare are given, and, we think, might have been added 
to if necessary. A list of smaller and less costly improvements 
follow, which, the Board is careful to say is not exhaustive. It 


pipe subways, the m 


sts that an Act of Parliament should be passed providing 


that on certain scheduled roads or streets no further building 
within 50 ft. of the centre line should be permitted. The list men- 
tions the Euston and Marylebone-roads, with a new street cut 
from Stafford-street to Pie dew ero roe oen er See 
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esse -square io the Mall are improvements small in extent, but 
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to Farringdon-street and from the northern end 1 9 Bridge 
1 -street are suggested to get over the level crossing 
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bat qun leading out of London is mentioned 5 ous 
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recommendations beyond those adopted and set out in the main 
Commission Report. To general descriptions of the existing tram- 
ways, tabular and graphic traffic statistics are added. . It will per- 
haps surprise some to find that more passengers use the Westmin- 
ster tramway terminus than Charing Cross station. "The principal 
extensions urgently required: are: (1) the extension of the southern 
lines across the Thames; (2) the extension of the cross-bridge lines 
to reach “ points of destination " and avoid terminals; (8) the join- 
ing of the terminals of the '* northern section " where these are not 
extended through, to permit of continuous running with an increased 
number of cars, i.e., the abolition of ‘‘ dead.ends " ; (4) the con- 
struction of lines between Putney, Hammersmith, Victoria and 
Knightsbridge, possibly combined with a subway to Aldgate; (5) 
tramway extension to all the great railway termini; (6) general 
and unrestricted through communication, so that cars can pass from 
Qus ving districts to the centre and vice versa, irrespective of owner- 
ship. 

These recommendations are only the common sense of the posi- 
tion, and we think that any body of levelheaded men who were 
mainly concerned to improve the means of transport in London 
would agree to them. | | 

Apart from the lines on the ** main avenues," the most important 
new route suggested by the Board is one from Hammersmith to 
Aldgate. It is considered that over a large part of the area surface 
tramways are out of the question, and it is consequently proposed 
to construct in subway from the corner of Sloane-street and 
Knightsbridge to Aldgate. This proposal seems to us the one most 
open to criticism of all those made by the Board. That its authors 
are aware of the difficulties is quite clear from their remarks 
* that such a line will be extremely costly, and such an expense can 
be met only by arranging to bring to the system the largest possible 
amount of traffic.“ Radiating surface tramways at the western end 
are to assist in supplying the traffic needed to make this subway pay. 
The crossing of the bridges and consequent extensions to eliminate 
„ dead-end " termini are insisted upon as of the utmost importance. 
Connection between the northern and southern systems via the 
Victoria Embankment and Kingsway, and by the Viaduct from 
Blackfriars Bridge to Farringdon-street are suggested as urgently 
needed and immediately practicable. The Aldersgate terminus 
presents the greatest difficulty; the Board considers street widenin; 
impracticably expensive and suggests a subway with a termina 
station near Cheapside, or possibly an extension to Southwark 
Bridge or to a new bridge west of Southwark. An important general 
recommendation is that all the great railway termini should be 
served by tramways. The amount of widening work which will be 
necessary does not appear to be of alarming extent, and, moreover, 
the widening cost cannot properly be charged to tramways per se. 
Widening is needed to accommodate the traffic, however it is carried. 

On the working of tramways the first recommendation is that 
variation of ownership should be eliminated in the working. The 
Board particularly points out that the universal running powers 
advocated should cover the whole of Greater London irrespective 
of company or municipal ownership, and makes the important 
suggestion that the required uniformity of working might be secured 
by the combination adopted in some foreign cities of municipal con- 
struction and company working under lease. ‘The Board thinks it 
probable that the efect of a proper tramway system in London will 
result in the practical disappearance of the omnibus. The con- 
tention of various tramway authorities that a tramway lessens 
congestion is also supported by the Board, but it is pointed out 
that in London a good tramway system will increase the present 
traffic very greatly, so that eventually there may be as many 
passenger vehicles on the streets as at present, but they will carry 
a far larger number of passengers at a higher average speed. The 
Board naturally took into consideration the existence of the motor 
omnibus, and emits a non committal opinion as to its true position 
in a system of rapid transit relatively to the electric tramcar. 

The railway section commences by an analytical description of 
the traffic handled by the existing railway companies, a statement 
of the districts served, termini, &c., of all the existing and authorised 
lines. The analysed and tabulated traflic statistics and diagrams are 
most instructive, especially the load diagrams," which show that 
electric supply is not the only business in which maximuni demand 
and load factor are of paramount importance. The disadvantages 
of termini for urban and suburban railway traflic, and the other dis- 
advantages resulting from trunk line railways and termini designed 
and located to suit long distance traffio having catered for suburban 
traffic are discussed in some detail, and summarised in the opinion 
that the attempt to cater for two or three distinct classes of traffic 
has not been crowned with success. The long distance and suburban 
services interfere with each other, and the urban services are little 
superior in speed to good tramway services. 

The practical absence of through running is justly charged with 
much of the suburban railway inconvenience. There are but three 
through routes north and south, the East London or Thames Tunnel, 
the Chatham and Dover via Snow Hill and Blackfriars, and the 
West London. 
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is divi nership and administration, | remarkable in view of the recent completion of the Chicago tunnels, 
Se ee 5 Pe through services of | but it may be admitted that the subject is one offenormous complexity. 
such frequency as is necessary for efticient service and the relief of We should mention that the pneumatic parcel scheme advocated by 
irks City & Donil de horas e d uid 
i i ffords a north and | cess in the last sersion of Parliament receiv 
ean ene 1 RÀ 5 and the in- [of 5 But on the whole the Board has devoted itself to the 
crease in its traffic ainoe the extension to Islington bears out the | passenger problem, and has done so advisedly. l 
value of running through instead of only to a central terminus. : Our readers will see that the main physical remedies recom- 
The Board considers that through running to termini outside | mended for the present unsatisfactory conditions of London trans- 
„Greater London for suburban, and outside the Central Area” | port are: 1. New streets; 2. Wide streets; 3. Comprehensive 
for urban traffic is the system best fitted for the needs of the metro- | tramway system; 4. Improved railway working. On the adminis- 
polis, and mentions as examples the various east and west services trative side there are: unity of purpose as the guide of all street, 
on the Metropolitan and Metropolitan District Railways. It notes improvements and tramway extensions and single control of tram- 
the comparative failure of circular running, as shown by the finan- | way working. The special interest of the report to our readers is 
cial results of the “ Inner Circle,” but we are disposed to think that | the prospect of the greatly extended use ofelectric traction consequent 
if the Inner “ Circle ” had been less elliptical, and the speeds 30 to | on the adoption of these recommendations, and it will suggest itself 
50 per cent. higher, these results would have been materially to many that a great scheme of electric-power generation and dis- 
improved. However this may be, it is interesting to notice that all tribution over the whole of Greater London under a single ad- 
the later ** Tube” promotions have been laid out to provide through ministration will be found a necessary corollary, essential to the most 
Services. An apparent exception is shown by the N. E. London | economical and efficient working of the various transport systems. 
Railway Act, passed last session, but the plans suggest that How these recommendations can be translated into actual fact 
its engineers did not exclude from their thoughts a southern exten- | rests primarily with Parliament, for the necessa administrative 
sion as a future contingency. The Board thinks that the decision machinery does not yet exist. Upon the action of Parliament will 
which may be come to on new street and tramway proposals will depend the relative extent to which public and private promoters 
sensibly affect future railway development in London. l will be able to obtain the necessary powers of action : but whoever 
If the new “main avenues” are formed it is reasonable to sup- does the work will find a great mine of preliminary information, 
‘pose that the opportunity of constructing railways in their subsoil | and a good deal of detailed suggestion, that will ease their labours 
will be taken, whilst where surface tramways are laid on existing | Very materially. It may be hoped, too, that Parliament will treat 
streets adequately widened it will probably be found that the tram. | With a great deal of respect all responsible attempts to carry out the 
ways will meet the necessities of the case, at least for strictly urban | recommendations of the Royal Commission and its Advisory Board 


traffic. Experience shows that the construction of underground of Engineers. 

railways does not relieve street „ ae 11 0 no 5 ee . —— 

to street widenings The poor financial results of the existing under - 

ground lines leads the Board to consider whether assistance from | BOARD OF TRADE REGULATIONS FOR OVERHEAD 
the rates can be recommended. History of metropolitan railway | WIRES. 


ce commences in 1855, when the Metropolitan Railway obtained 
its act for a railway from Paddington to the Post Office. The public 
showed no eagerness to subscribe the capital, and it may fairly be 
said that the City of London and the Great Western Railway enabled 
that line to be built. The completion of the “Inner Circle” was 
also rendered possible only by the subscription of £800,000 by the 
City and the Metropolitan Board of Works. ! 


The difficulty is purely financial and great hopes were based upon 
the cheaper construction made possible by the tube system, with 
its freedom from compensation claims and from the interference of 
various subsoil works. These hopes have not been altogether 
realised owing mainly to the costs of station accommodation and 
equipment, including large and rapid lifts, and the capitalised cost 
of working these. The Board considers that the total cost of any 
future tube” railway fully equipped may be estimated at from 
£650,000 to £900,000 per mile. Allowing for present prices, the 
recorded construction costs of the Metropolitan and Metropolitan 
District lines work out about £1,000,000 per mile. But itis pointed 
out by the Board that the two amounts are not quite on all fours, 
nothing being allowed in the shallow lines for generating station and 
electrical equipment, whilst the stations for electrical working would 
be less costly than those necessary for steam. l 

However the comparison may work out in any particular case, t 
result is that the public steadily refuses to find capital for either 
tube or shallow railways in London, the tubes now working and 
under construction being at the risk of a few financiers and con- 
tractors, "I i 

The Board has not seen its way to make plans for shallow rail- 
ways or tramways, but it makes one suggestion for the cheapening 
of tube railways which seems worthy of consideration. It amounts 
to the combination of ** shallow stations with tube-line construction, 
the lines diving away from the stations below all subsoil works. But 
after all, ** the question is one of detailed estimate under particular 
conditions, and no general law can be laid down.“ 

The Board’s main recommendation on the subject is that adopted 
in the Commission's report, that no extensions can be recommended 
until the effect of the lines now under construction is ascertained. 
But “ they do not think that the results will modify the present ex- 
perience, that underground railways do not relieve street congestion 
or save the cost of new streets and street widenings." Therefore 
street improvements have the first claim on the rates at present. 
We believe that this opinion will hold good for a very long time. 
Street congestion can only be cured by additional street accommo. 
dation. Even underground railway passengers eventually come into 
the streets, and must get to their points of destination by the use 
of streets. Experience shows that it is only for comparatively long 
Journeys that people will descend, whether to shallow or deep lines. 

It is noteworthy that although the traffic statistics show that in 
the central area the goods vehicles in the streets may equal or exceed 
the passenger vehicles in number, whilst their low speed makes them 
more obstructive, no possibility of banishing the bulk of the goods 
traffic to the nether darkness is even hinted at. This is the more 


The regulations for overhead lines, which we print below, 
have been prescribed recently by the Board of Trade in a 
number of instances. Under No. A13 of the regulations for se- 
curing the safety of the public, made by the Board under the 
Electric Lighting Acts, 1882 and 1888, it is prescribed that : 


A 13. Overhead Lines. — Overhead lines shall not after the date of these 
regulations be erected or maintained except in accordance with plans ap- 
proved by the Board of Trade and subject to such regulations as the Board 
may prescribe ; provided that this regulation shall not apply to any electric 
lines which have been erected at the date of these regulations so loag as 
those lines are maintained in accordance with any regulations of the Board 
of Trade which are in force and applicable thereto at that date and with 
any requirements of the Board made thereunder. 


The following regulations apply to modern practice with 
ordinary pressures, but it is probable that no serious objection 
would be made by the Board to variations to suit special cases 


REGULATIONS FOR OVERHEAD WIRES. 


l. Maximum Intervals betwcen Supports. —The interval between any two 
wooden poles used singly as supports for an overbead line shall not exceed 
200 ft. ; provided that where the line makes an angle at any such pole the 
interval between that and the next pole shall not exceed 150 ft. In the case 
of supports other than single wooden poles the intervals between the sup- 
ports shall be such as Re Pe prescribed by the Board of Trade. 

2 Factors of Safety.—Every support for an overhead line shall be of 
a durable material, and shall be properly stayed against forces due to wind 

ressure, change af direction of the line or unequal lengths of span. The 
actor of safety sha'l be for overhead lines at least 5, and for wooden poles at 
least 10, and for iron or steel structures at least 6 taking the maximum pos- 
sible wind pressure at 50 lb. per square foot. No addition need be made 
for a possible accumulation of snow. 

3. Attachment of Overhead Lines, — All overhead lines shall be attached 
to insulators, and shall be so guarded that they cannot fall away from the 
support. 

4. Height from Ground, &c.—An overhead line, placed after the date of 
these regulations, sliall not in any part thereof be at a less height from the 
ground than 22 ft., except with the consent of the Board of Trade, and shall 
not be accessible to any person without the use of a ladder or other special 
appliance; and, in the case of a hi hi pressure overhead line so placed, no 


I be at a less height from the ground 
than 25 ft., except with the consent of the Board of Trade 


, 6. Supply from Two-wire System.—Where a supply is given by overhead 
ines from a two-wire s stem, with the negative conductor connected with 
earth, the positive con ductor shall be placed above the negative conductor 
in such a manner that in the event of breakage it must fall on tha negative 
conductor. "- 

7. Service Lines from Overhead Lines, —Service lines from overhead lines 
shall be led as directly as poseible to insulators firmly attached to some 
portion of the consumer's premises which. is not accessible to any person 
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without the use of a ladder or other special appliance. Every portion of an 
gervice line which is outside a building, and 5 within 7 ft. from the build. 
ing, shall be efficiently protected by insulating m terial. 

UR Angle of Crossing Thoroughfares.—W here an overhead line crosses a 
street, the angle between the line and the direction of the street at the 
place of crossing shall not be less than 60 deg., and the spans shall be as 
short as possible. 

9. Lines Crossing Metallic Substance. —W here an overhead line crosses, or 
is iu proximity to, any metallic substance, precautions shall be taken by 
the undertakers against the possibility ot the line coming into contact with 
the metallic substance, or of the metallic substance coming into contact 
with the line by breakage or otherwise. 

10. Discharge of Pressure in Case of Fire.—In thecase of any high pressure 
overhead liue exceeding one hslf-mile in total length, means shall be pro- 
vided whereby in case of fire or other emergency the pressure may be dis- 
charged from any portion of tha line erected over ur a'ongaide of any 

ilding or buildings. 

9811 ase er overhead line, including its supports and all the 
structural s and electrical appliances and devices belonging to or con- 
nected with the line, shall be duly and efficiently super v and main- 
tained as regards both e'ectrical and mechanical conditions. 

19. Disused Overhead Lines to be Removed. - The undertakers shall remove 
any overhead line upon ceasing to use it for the supply of energy unless 
upon 30 ceasing they satisfy the Board of Trade that they intend to bring 
it into use again within a reasonable time. 

These regulations are made subject to the power of the Board of Trade to 
make such further or other regulations as they may think expedient. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE. | 


Parabolic Path of Cathode Rays.—A. Wehnelt describes an 
experiment for demonstrating the parabolic path of cathode 
rays under the influence of an electric field. In the ordi- 
nary experiment, the trajectory is so flat that its parabolic 
curvature is not at all evident. The author therefore employs 
the very soft and slow cathode rays obtained from cathodes 
consisting of metallic oxides. These 
rays have been employed for demon- 
strating the circular path of cathode 
rays in a magnetic field. The appara- 
tus is shown in the figure. A is the 
anode, K the cathode, consisting of 
a piece of platinum foil heated by a 
separate battery, and bearing on its 
right-hand face a patch of metallic 
oxide the size of a pin's head. P is 
an aluminium plate which may be 
connected with K. If K is joined to 
the negative terminal of a 110 volt 
direct-current circuit and A with 
the positive terminal, with a resis- 
tance interposed, a pencil of cathode 
rays passes from K to P so long as the latter is insulated. On 
joining K and P, however, the latter exerts a repelling electro- 
static Faction upon the rays, and these are deflected along a 
parabolic path. The field is not quite homogeneous, aud there- 
fore the parabola is not perfect, but it would be easy to make 


it so. 


A 


A. WERHNELT, Physikalische Zeitschrift, October 1, 1905.] 


ctric Wind.—The electric wind is the product of 
5 factors viz., the change of form of a fluid con. 
ductor under the influence of electrostatic force, the repulsion 


d -charged ions, and the drag exerted by these 
8 Chattock found that the air constituting 


i ossesses a velocity which is very small in 
the dragged pe m „ the dragging Sed being 2 Bo cent. of 
Con nw itive ions and. 1:4 per cent. of the speed of 

th d of the positive ; 
es OM . Schaffers describes some experiments by 
the negative 1 On ects may be distinguished. If a positively. 
which the three © held near a flame, and a glass plate is inter- 
charged point 15 t of the flame is repelled, while the blue 
posed, the yellow Prhis is the simple deformation. On sub- 
i . auze for the glass plate, the whole 
earthed he air current, the ions being stopped by 
flame is repelled by t ing the latter, both effects are super- 
the gauze. On remov phenomenon of the electric wind is 

d and the ordinary describes an experiment in which the 

Witnessed. The au uce an effect stronger than 1 

ionic repulsion may PI os of aluminium in a little mill whee 

ùr. He mounts six 


stituting an 


exposed to a charged point, and discharges thom on the prin- 
ciple of the influence machine. In this way he succeeds in 
making the point drive the vanes in a direction contrary to the 
electric wind, thus showing the superior power of the ions. 


[V. Scnavrgns, Physikalische Zeitschrift, October 1, 1905.] 


Atmospheric Electricity and the Eclipse. A. Gockel measured 
the potential gradient and the ionisation of the air before and 
during the total eclipse of August 30th at Vinaroz in Spain. 
The potential gradient rose in the course of the morning from 
80 to 95. This maximum was reached at 1 p.m. Then there 
was a rapid fall, the value 68 being reached at 1:5 p.m., 
12 minutes before totality. At 1:18, one minute after totality, 
the value rose suddenly to 90, but then fell again rapidly to 
80, remaining constant at that value till 3 p.m. The ionisation 
showed a similar course. 


LA. Gozx&L, Physikalische Zeitschrift, Ootober 1, 1905.] 


Slow Beta-Rays from Ttudium. Miss J. M. W. Slater has 
made a special study of the slow electrons discovered by Thom- 
son, whose ability to penetrate aluminium foil and other media 
is no greater than that of the a-particles. Both polonium and 
radium give out quantities of these rays. Thomson. has aug- 
gested that these rays may also be emitted by the emanations 
of radium and thorium, though these do not emit rapid elec- 
trons, in which case the deposition of excited activity on the 
negative electrode would be accounted for. The authoress’s 
experiments decided this point. A gold-leaf electroscope 
mounted in a vacuum communicated with a side tube contain- 
ing radium. The positive leak then considerably exceeded the 
negative leak, showing the emission of a negative radiation. 
That this did not consist of rapid electrons was shown by inter- 
posing a thick lead screen, which did not affect the leak. The 
question then remained as to whether the slow electrons were 
emitted by the emanation or by the excited radio-activity, and 
this was decided in favour of the emanation by showing that 
the leak commences at once, whereas the excited activity is 
slow in developing. The experiment consisted in introducing 
a sealed radium" bulb into the branch tube, and breaking it by 
means of a piece'of soft iron released by a magnetic contrivance 
and dropped upon the bulb. Thus the emanation is proved to 
give off both a-rays and slow B̃- particles. 


(Miss SLATER, Philosophical Magazine, October, 1905. ] 


Origin of Prismatic Colours.—The fact that by the aid of a 
spectroscope interferences may be observed with light originally 
white used to be regarded as a proof of the existence of perio- 
dicities in the original radiation. This conclusion, as Lord 
Rayleigh points out, requires revision. When a pulse strikes 
a grating, it is obvious that the periodicity and its variation 
in different directions are the work of the grating. Even ina 
prism there is some generation of waves within the prism itself. 


| The author connects this with the fact that a small obstacle, 


such as a fishing-line, when hanging in a stream, produces a 
wave pattern short in front and long behind, although it has 
no motion, periodic or otherwise, of its own. Now the resol- 
ving power of a prism is given by 

l À mdp 

D Uu 

where A is the wave-length in vacuo, T the “ thickness of the 
prism, 4 the refractive index, and dA the smallest difference 
of wave-length that can be resolved. This formula also gives 
the number of waves (A) which travel in the prescribed direc- 
tion as the result of the action of the prism upon a single inci- 
dent pulse. The author expresses this number in terms of the 
velocity V of the transverse pressure (corresponding to the 
velocity of the stream) and the “group velocity U (= V in 
water), and obtains the value outside the prism 
when r is the periodie time, and /! the time of action. 

* "Lord RAI EIe RH, Philosophical Magazine, October, 1905. 
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STREET LIGHTING. 


We publish this week further interesting figures, all based 
on actual results, showing that, in spite of the recent improve- 
ments in connection with the incandescent gas mantle, street 
lighting by electricity remains far cheaper than street lighting 
| by gas. The difficulty of making comparisons is enhanced 
by the different methods of photometry employed by dif- 
ferent investigators, so that many of the actual compari- 
sons that are of value are those made by lighting committees 
whose estimates of relative illumination are made without 
reference to any measurements either of candle-powers or 
candle-feet. Another obstacle is the difficulty in obtaining 
reliable data as to cost, consumption and upkeep of the new 
high-pressure gas systems which are being put forward as rivals 
to electric arc lighting ; and even the exact falling-off in the 
candle-power of gas mantles with age is still uncertain,—it is 
known to be great, but reliable figures are not published 
freely. In the data that have been circulated by the Gas Light & 
Coke Co., for instance, the only actual estimate of annual cost 
relates to the 34 pairs of burnersin Fleet-street which displace 
12 of the old are lamps. These burners, it now appears, are not 
high-pressure burners at all, but are ordinary incandescent 
ones, rated at about 75 c.p. each. No wonder that the illumi- 
nation of the street is poor, and were it not for the large 
number of private lamps— mostly electric —complaints would 
have been numerous. It appears probable that there is not 
much difference between these burners and the gas burners 
referred to by Mr. S. L. Pearce in the interesting figures 
which we print on another page. These burners each con- 
sumed 2 ft. of gas per hour and gave 75 c.p. when the mantles 
were new, and if the observations recorded in Mr. FRANK 
DaILEY's exhibition lecture are accurate, the show gas burners 
in Fleet-street are not allowed to get old. In Hyde Street, 
Gorton, where the tests were nardo: 25 pairs of these burners 
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were displaced by 22 Gilbert single enclosed arc lamps, prob- 
ably consuming 400 watts and with a measured maximum 
candle-power of 430 and a mean hemispherical candle-power of 
about 300. The enclosed arc lamps probably give as even a 
distribution of light over the lower hemisphere as the two- 
burner gas lamps in question, so that the assumption of 300 c.p. 
instead of 430 favours the gas lamps, for 150c p. for a pair of 
gas-burners is their maximum and not their mean hemispherical 
candle-power. The cost of gas lighting was £150 per annum, 
half of this cost actually being dueto new mantles and other items 


of maintenance, while that of the arc lighting was £176—an 


increase of 18 per cent. for at least 75 per cent. more light. 
The figures for gas lighting were obtained by the Gorton 
District Council, who decided on retaining the electric light- 
ing, as customers of the Manchester electricity works, 
rather than pay £26 a year less for a system of gas 


lighting which was far less efficient. In Fleet-street if 12 


of these comparatively small enclosed lamps were put in the 
same standards as the ares which have just been displaced, the 
same illumination would probably be obtained as with the 34 
pairs of incandescent gas burners. These would cost, according 
to Mr. PEARCE' figures, a total of £96 a year, or less than 
half the cost of gas lamps. With the better illumination 
obtained by larger lamps, which would be many times greater 
than that under present conditions of gas lighting, it is seen 
that the majority of the estimates published last week and 
this week have come out at about the same price as gas with 
far greater light. 

We should have liked to extend our comparison to high- 
pressure gas lighting, but as we have said, it is not easy to 
obtain satisfactory figures for the cost of this. A significant 
fact, however, is that the Westminster City Council, after 
using both electric and high-pressure gas lamps for a consider- 
able period and having made comparative tests, called for 
tenders for street lighting for a prolonged period and have 
accepted tenders for electric lighting. The severe rivalry 
is a good tonic for the electricity supply engineer and the arc 
lamp maker, but we have no fear of the ultimate result of the 
competition. 


REVIEWS. 


(Copies of the under mentioned works can be had from The Blectrician Office, pos 


t 
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Commercial Economy jn Steam and other Thermal Power 
in Birmingham University. (London: A. Constable & Co.) 248. 
The object of the author is to try and find some rational ex- 
pression for obtaining the best dimensions of a power plant in 
crder to obtain the maximum commercial efficiency. With this 
in view one of the first things is to obtain some ex- 
f the plant, and this is done by plotting 
boilers, gas and oil engines, obtained 
against the final volume of the work. 
the case of a steam engine, the 
The author has taken a 


pression of the cost o 


in 
re cylinder. 


rolame of the low-pr: veda ble to obtain results for all classes of 


prodigious amount O 
engines. 
the final volume ex PT 
che curves for a large 


plotted to give cost in £ in terms of 
1 in cubic inches. Having plotted 
f cases an empirical formula is 
In the particular class, for 


: e 

curves ar 
The hm. 
number 9 
results. 


mastructed to express the acting steam engines with twin 
example, of simple Sh steam at an initial pressure of 80 lb. 


‘slinders, and working wi 


piston speed of from 475 ft. to 


e c a 
ya square inch, and Bars Ja is 
w ft. per minute, the form" 0-18 - 21,000 
Price in £ = 86 t" 400 +5 
e of 


“we S is the final yolum 


im 
ne — LLC ed 


Again, in the case of gas engines of the usual type with one 
cylinder, the cost in £ is 900.000 


170 + 0:048 — 40048 


The expressions for different types of engines are collected 
together in Table XXIII., p. 111. 

here is an interesting table opposite page 118 giving similar 
information regarding boilers. Here the price is given in 
terms of the evaporative power of boilers. Thus, a Lancashire 
boiler costs in general 110 + (0-016 + 0:0003p)E pounds, where 
E is the evaporative power in pounds of water per hour and p 
is the working pressure in pounds per square inch. This 
chapter on capital and working costs, in which these price 
formulz are developed, contains a vast amount of useful infor- 
mation, expressed in ordinary language. 
. Chapter IV. is, in the main, devoted to dynamics, and con- 
tains at the end a set of diagrams showing the connection 
between pressure, velocity, acceleration, &c., in the case of a 
mass of gas 834 ft. long, which is supposed to be moving in a 
straight line, the instantaneous pressure at every point in its 
length being given as an initial condition. 

In dealing with the thermo-dynamic part of the subject, the 
author analyses the change which takes place when heat is 
added to the expanding fluid as an addition of heat at constant 
volume, and an adiabatic expansion of the fluid. Thus, if a 
fluid undergoes a small change of state the change may be con- 
ceived as taking place in two steps, first by the addition of an 
amount of heat, hp, where h is the heat required to increase the 
pressure of 1 lb. of the substance by unity, the volume remain- 
ing constant (or, as the author defines it, h—the specific heat 
per unit volume per unit change in p when the stress alone 
changes without due in the strain) and then by an adiabatic 
expansion to the final state. Theauthor goes on to define the 
dynothermic coefficient which is the ratio between the “ re- 
silience created and the hea: transmitted." The term resilience 
is used to mean the energy which can be obtained from a fluid 
expanding adiabatically from a given state to zero pressure. 
The author, in fact, makes the pressure and volume the inde- 
pendent variables in the consideration of heat quantities, and 
develops the subject without specifically introducing tempera- 
ture, and lays stress on the time element in connection with 
heat transference. | 

In Chapter VII. the first adjustment of the size of the plant 
to realise the maximum commercial economy is considered, 
the problem which Willans attacked in 1888 by plotting the 
theoretical amount of energy available per cubic foot of 
steam with various degrees of expansion, on a ratio of expan- 
sion base, in this way finding the particular ratio of ex- 
pansion which gave the best commercial efficiency with a 
given back pressure and initial steam pressure. The author 
elaborates the problem to include the cost of the engine by 


means of the formulie for cost developed in Chapter III. and 


further to include the effect of varying the ratio between the 
initial and the back pressure. A further elaboration takes 
place in the final chapters in connection with the furnace tem- 
perature and working speed. 

The work is original, and suggests many instructive points 
of view ; it is out of the beaten track, and aims at codifying 
and concentrating experience in a useful way, but the pleasure 
in reading the book is very much reduced by the mental 
struggles whieh have to be made with the nomenclature 
invented by the author in connection with the thermodynamic 
part of the subject. There are many diagrams in the book, 
drawn by Mr. H. M. Hodson, to whom the author gratefully 
acknowledges his indebtedness. : 
Molecular Forces and Newtonian Laws. By Arex. Crank. 

gow: W. and B. Holmes.) 8s. 

The nature of the views expressed in this book may be in- 
ferred from the following extracts. . They certainly “differ 
materially from the current theories on the subject,” as the 
author says in his preface. 

The force between two magnetic poles varies inversely as 
the square of the distance between them, “if the field con- 


(Glas- 


, sists of a perfectly non-magnetic substance; if it possesses any 


degree of the magnetic property, the force is greater ” (p. 42). 
In the neighbourhood of a straight magnet “ the position of 


the steam in cubic inches. ! a fragment of iron or small magnetised needles tangential to 


18 


THE ELECTRICIAN, 


OCTOBER 20, 1905. 


an ellipse of which the poles of the magnet are the foci” 
(p. 58). The proof of this is given on p. 227. 

A solenoid conveying a current, behaves like a magnot, be- 
cause the oxygen of the air is a magnetic substance. Two 
parallel currents in the same direction attract one another for 
the following reason: “The position of the weakest force is 
the space between the currents.” But “diamagnetic sub. 
stances when placed in a magnetic field, move from the 
position of stronger to the position of weaker force. Hence 
the two copper conductors move towards each other." 

These illustrations are chosen at random and are quite 
typical of the whole book ; surely it is unnecessary to criticise 
them. 


The Law and Practice relating to Patents. Trade Marks and 
Designs, By Davi» Furros, A. M. I. C. E. (London: Jordan & Sons.) 


128. 6d. net. 

In addition to being brought up to date by the inclusion of 
the changes in Patent Law and Practice introduced by the Patents 
Act of 1902, the new edition of this work exhibits a decided 
improvement upon the preceding issues. The work of revision 
und excision has been carefully done; the various acts passed 
between 1883 and 1903 have been codified and consolidated; 
and nearly every legal decision of importance is referred to or 
commented upon, over 300 additional cases having been in- 
eluded in the present edition. 

The book is divided into three sections. In the first the 
law aud practice relating to patents for inventions is treated 
in a clear and systematic manner. After a brief historical in- 
troduction the author deals with the procedure in obtaining 
patents, the subject matter, the specifications, opposition to 
grant of patent, amendment of specification, the actions for in. 
fringement and restraint of threats, licences, assignment and 
prolongation of patents, &c. The Patent Rules, as amended 
in 1905, conclude this section. The law and practice relating 
to Trade Marks and Designs are dealt with in a somewhat 
similar manner in the two other sections. There are separate 
indexes, tables of contents and cases cited for each section, 
thus rendering the work easy of reference. To those 
engineers and manufacturers who wish to obtain a clear and 
accurate view of the law and practice relating to three such 
important branches of industrial property as Patents, Trade 
Marks and Designs the present work may be recommended, 
and we can safely say that inventors and those interested in 
inventions would save themselves much trouble and expense 
by perusing it. 


ELECTRICAL EXHIBITION AT OLYMPIA. 
(FirtH NOTICE.) 


On Monday afternoon a general meeting of the National Elec- 


trical Manufacturers’ Association was held at the Exhibition. 

Mr. WALTER DAVENPORT, secretary tv the Association, who was in 
the chair, said the object of calling the meeting was to report progress. 
It was hoped that the Exhibition would bring in many new members, as 
the Association had been working for the general good of manufacturers, 
aud with that end in view a large number of exhibitors who were not 
members had been invited to the meeting. The Council of the Association 
wished to impress upon manufacturers that when the membership was in- 
creased considerably, the Association could be sectionalised, and in this 
way greater attention paid to lamp manufacturers, accumulator makers, 
and so on, than was possible at present. Each section could devote itself 
specially to its own manufactures. A number of matters for discussion 
would be brought forward by various members of the committee, and he 
would call upon Mr. Berry to raise the question of local exhibitions. 

Mr. H. H. BERRY (Messrs. Berry. Skinner & Co.) said the committee 
felt that some steps should be taken to deal with the increased number 
of applications which manufacturers were receiving from different parts 
of the country to exhibit in minor exhibitions. In view of the enormous 
expense which these exhibitions entailed he thought they ought to put 
their foot down upon this sort of thing. On the other hand, it was felt 
that the progress of the industry might be retarded if some steps were not 
taken in order tbat suitable electrical exhibits might be shown in out-of- 
the-way places, and consequently it was suggested by the committee that 
in all tases where manufacturers were approached, the body so approach- 
ing should be asked to pay the carriage of the goods both ways and to 
guarantee the return of the exhibits in good condition. In fact, it was 
suggested that the members of the association should confine themselves 
to loan“ exhibits in the circumstances mentioned. 

Mr. JUSTUS ECK (Union Electric Co.) said there were two classes of 
calls in this matter to which the manufacturer was subject. First of all 
there was a constant cadging from different central station engineers 


to send down stuff to fill their showrooms. If they agreed to do this for 
one man they were bound to do so for everybody, but there was no 
guarantee that the apparatus was properly exhibited or that the show- 
rooms would be properly appreciated. The second class of exhibition 
which the manufacturer was asked to contribute to was the ordinary open 
show, and the success of the present Exhibition at Olympia might make 
it advisable for the Association to have local exhibitions in large centres 
of industry, say, at Manchester or Birmingham. By this means expense 
would be economised on the part of the manufacturer, a course which he 
was strongly in favour of. 

Mr. BIRNBAUM (Sterling Telephone Co.) supported the suggestion of 
the Council, but wished to know in what way local authorities, for in- 
stance, could be made to pay the railway carriage on goods lent. 

Mr, C. S. NORTHCOTE (Veritys Limited) said that the borough engi- 
neer of Exeter and his committee were at the Exhibition during the first 
week, and they had canvassed very hard with a view to getting support 
for an exhibition which they were promoting in Exeter. They had pre- 
pared a plan, and a schedule of rates for rent, current, &c. They visited 
the Exhibition committee, and were told that so far as the members of 
the Association were concerned they would get no support. As a conse- 
quence, on October 11 various firms were asked to exhibit goods free of 
charge, and the Exeter Corporation also agreed to pay carriage both ways. 
If the attitude adopted by the Exhibition committee was adopted by all 
manufacturers the object of the Council would soon be achieved. 

Mr. H. BEVIS (General Electric Co.) did not wish it to go forth that 
the Association was desirous of stopping local exhibitions. They merel 
wished to avoid the heavy expenses incidental to such exhibitions as ha 
been the casein the past. Manufacturers were quite willing to lend goods. 

Mr. KENELM EDGCUMBE (Messrs. Everett, Edgcumbe & Co.) said 
the Association should do its best to prevail upon all manufacturers who 
were not members to do the same. ] 

Mr. DAVENPORT then put it to the meeting that the action of the 
committee in this matter be endorsed (viz., that members of the Associa- 
tion should refuse to take space at local exhibitions, and should only send 
plant, &o., on loan if the promoters of the exhibition paid carriage both 


uir a 
his was carried unanimously. 

Mr. F. H. NALDER (Nalder Bros. & Thompson) raised the question 
of railway rates, and said it was proposed to form a committee to deal 
with this question. On & previous occasion they had succeeded in pre- 
venting the railway companies from increasing the rates by an appeal t 
the Board of Trade, and it was felt that the present inequality of railway 
rates all over the country needed serious attention. 

The suggestion to form a committee was agreed to. 

Mr. H. BEVIS (General Electric Co.), dealing with the rates for in- 
surance which were charged for manufacturing premises, said that 
although these were more reasonable now than they had been in the past, 
he had found that with expert advice in this connection, great savings 
could be made. It very often happened that the presence of a certain 
class of machinery in a works raised the rates over the whole factory, of, 
course, unknown to the manufacturer. It was not the business of the 
insurance companies to point this out, but the assistance of an insurance 
expert might be of great value. His firm had made considerable reduction 
in its insurance premiums by the aid of such assistance, and he would 
propose that this gentleman be appointed officially to the Association 
for this purpose. Each firm availing themselves of his services would 
pay him nothing unless some reduction in the premium was secured. In 
answer to a question the speaker said that it would very often be possible, 
by isolating one particular portion of & works, to reduce greatly the rates 
over the remainder. 

After a short discussion, it was decided that an insurance expert be 
appointed in the manner suggested. 

A discussion was then opened on the question of whether all the members 
of the Association should agree to discontinue giving Christmas boxes, in 
the same way that it has already been decided to cease contributing to 
beanfeasts. There was some difference of opinion on this point, many of 
the members not being clear where to draw the line between friendly gifts 
to those deserving them and gifts given in response to applications from 
persons who claimed to be able to influence orders. Whilst some 
members were in favour of doing the thing thoroughly“ and stopping 
Christmas boxes in any form, others retained a conscientious feeling 
that in certain cases they should be given as a matter of duty, for services 
rendered. Ultimately it was arranged that the Secretary should draw up 
a circular, a number of copies of which should be sent to each member, 
for use as a reply to actual applications for Christmas boxes. 

Mr, T. J. GRAINGER (Sunbeam Lamp Co.) then put before the meeting 
the views of the Council as to when another electrical exhibition should 
be held. He said there had been numerous suggestions and inquiries 
as to when another exhibition, on the lines of the present one, should 
be held, but the Council felt that it would be disastrous to be led 
away by the success of the present venture. Some people had 
suggested that another exhibition should be held next year. The 
committee, however, thought it unwise to do this; in fact, they did 
not think that at the present moment any definite time should be men- 
tioned. The Olympia Exhibition was proposed in the first instance by 
the National Electrical Manufacturers’ Association, and they felt that it 
should be left to them to decide when the time was ripe for another 
exhibition, and that the members should be bound by agreement 
not to support any exhibition other than one promoted by the 
Association. As he had mentioned, the Council felt that no time should 
be laid down, but in order to indicate their views on the matter he would 
say that it was felt that there should certainly not be another exhibition 
for three years. | 

It was finally agreed, by resolution, rot to éxhibit at any exbibition 
except under the auspices of the Association, 
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The members of the National Electrical Manufacturers’ | 


Association aud a number of guests were assembled at dinner 
at Olympia on Monday evening, Mr. W. Davenport, secretary 
of the association, occupying the chair. 
had been duly honoured, Mr. J. E. Edgcome proposed Suc- 
cess to tbe Association,” pointing out the good work done by 
the association, notably in connection with the present Exhi- 
bition. This toast was responded to by Mr. C. S. Northcote, 
who sketched the career of the association from its formation 
4} years ago, and remarked that a better title for the toast 
would have been ‘Continued Success to the Association.” 
Much had been accomplished, its usefulness had been gradually 
extended, but more remained to be done, and he appealed 
to the trade to assist them in making this association the true 
centre of commercial and trade interests of the electrical in- 
dustry. In the absence of Mr. H. Hirst, Success to the 
Exhibition” was proposed by Mr. David Smith. After the chair- 
man had referred in complimentary terms to the invaluable 
service rendered by Messrs. À. T. Snell and S. G. C. Russell as con- 
sulting engineers, Mr. Snell rose to reply. He gave a résumé of 
the electrical exhibitions held in this country from the Crystal 
Palace exhibition of 1882 onward, mentioning the chief features 
of each. The present Exhibition overshadowed all previous 
ones in size as well as in importance. Its greatest feature 
was the attention given to details of construction, which were 
of cardinal value to consumers. Perhaps the most striking 
progress had been made in the lighting branch, the flame arc 
lamps, mercury vapour lamps, tantalum and osmium lamps 
representing achievements the value of which could hardly be 
overestimated. Other notable advances referred to electric 
furnaces and electric cooking. He believed that the number 
of visitors who passed the turnstiles last Saturday (21,000) 
constituted a record for Olympia. Mr. Russell also replied, 
briefly. Mr. H. H. Berry proposed Guests and Visitors,” to 
which toast Mr. S. W. Baynes replied, and the toast of The 
Chairman," proposed by Mr. E. Cunliffe Owen concluded the 
proceedings. 


On Friday evening last week Mr. A. Martin delivered a 
lecture on telegraphy. 


Mr. Martin commenced by describing the principles of the Morse 
alphabet, and then dealt with various forms ot telegraph instrument, from 
the old single needle to the most up-to-date Wheatstone. He then dealt 
with duplex and quadruplex working. After referring to capacity troubles 
in long underground mains, the lecturer concluded by stating that Morse 
working was gradually being displaced by the typewriter telegraph. 


On Tuesday Mr. Frank Bailey, chief engineer to the City of 
London Eleciric Lighting Co., delivered a lecture on Electric 
Arc Lighting," Mr. Sydney W. Baynes, electrical engineer to 
the St. Pancras Borough Council, being in the chair. Unfor- 
tunately many lantern slides and a few experiments which the 
lecturer had intended to show had to be omitted owing to the 
very short space of time in which the arrangements had been 

made. These omissions undoubtedly reduced the attractiveness 


his audience in the manner he did in the circumstances, and 

his concluding remarks on the question of gas lighting in the 

City will be read with interest. | 
Mr. Bailey first directed himself to showing that arc lighting was no 


After the loyal toasts 


_visited the Exhibition up to the previous Saturday night. 
of the lecture, but Mr. Bailey is to be congratulated in holding |. Walter Davenport, Secretary of the National Electrical Manu- 


.facturers’ Association, and speaking in that capacity, urged 


what he saw in the papers now, and he wished to be very discreet, for the 
City Corporation had certain statutes locked away in cupboards, and if 
he were not discreet it might end in his being sent to the Tower. As a 
matter of fact, however, he should not much mind this, because the 
Tower of London would shortly be lighted from the mains of the 
City of London Electric Lighting Co., and he would sooner be in a 
prison with electric light than in a palace without it, But, so far 
as the streets in the City were concerned, every one had had an 
opportunity of admiring the gas lighting—for instance, in Fleet- 
street, where what was called pressure gas was not used. Pressure 
gas, however, was used in Queen Victoria-street. He rather thought this 
should be called pushed gas, for it was being pushed for all it was 
worth. With these gas lamps, however, the illumination was generally 
confined to the kerb; it was not street lighting, but merely indicated the 
route of the road by the lamps being placed low down. In order to 
obviate any danger, however, some flame electric arc lamps had been 
placed at Blackfriars to start pedestrians on their way, and if Queen 
Victoria-street was traversed safely, another series of tlame arc lamps 
would be found at the Mansion House. The cost of lighting by incan- 
descent gas mantles had been very erroneously stated by various 
people, but some time ago Mr. Bradley, engineer to the City of West- 
minster, made very careful tests, which were published. These results 
were beyond a shadow of dispute or doubt, and he understood that 
certain tests had been made in Fleet street and Queen Victoria-street, 
which amply confirmed these results. These tests showed that electric 
arcs would give three times the light given by the gas lamps at the 
same cost. This was not all, for this merely dealt with candle-power. 
Candle-power was not necessarily illumination, but given certain facilities 
in the shape of reasonable-shaped lanterns, positions, reflections and so on, 
illumination followed from a certain stated candle-power. In Queen Vic- 
toria-street the gas mantles illuminated the pavement fairly well, but the 
buildings were not illuminated at all; first-floor windows were in the 
dark. Mr. Bradley's report, to which he had referred, showed that 30d. 
per candle-power per annum was the cost of a gas jet, the improved Sugg 
burner cost 10d., but the ordinary arc lamp was about 8d., under very 
bad conditions, for the lamps referred to were 15 years old, and with very 
poor lanterns. The modern aro lamp would come out at 5d. So far as the 
City experiments were concerned, all he had to say was that the Corporation 
were worthy of every praise for their endeavour to ascertain which was 
the best illuminant at the lowest cost. No one could grumble at them 
for doing this, or for giving the gas people the best facilities in their 
power for carrying out an admirable demonstration. The gas people had 
done their very best, changing the mantles cven day by day. What did 
it matter to the gas people? Coat was nothing! What they had got 
to do was to show that a street in London could be lighted with incandes- 
cent gas, and from that they would build up records showing marvellous 
successes. He would ark, however, that, simply as reasonable Euglish- 
men with an idea of justice, the Corporation should also ask the Electric 
Supply Co. to demonstrate arid show what could be done with modern 
electric arc lamps. At present they were judging arc lighting on what was 
done 15 years ago. The electric lanterns in the City were designed 15 
years ago by the Corporation engineer himself, and he had insisted upon 
that particular antiquated form being adopted. Yet with the round 
globe they could get reflection and there were no shadows. He hoped 
the City Corporation would soon give the Electric Lighting Co. an oppor- 
tunity, and when this opportunity came he felt sure that Fleet-street and 
Queen Victoria-street would once more be lighted by arc lamps. 


On Tuesday evening an exhibitors’ dinner was held, Mr. 
John Verity occupying the chair. The healths of the Execu- 
tive Committee, the Exhibitors, the Joint Managers, Consulting 
Engineers and Permanent Officials, and the Electrical Press 
were drunk with enthusiasm. In the course of the informal 
speeches after dinner it was announced that 104,000 people had 
Mr. 


those present not to support any exhibition that might be pro- 
moted in the near future unless the Association that had 
organised the present exhibition should consider the time 


appropriate for another exhibition of electrical manufacturers. 

Mr. W. M. Mordey’s lecture on Electric Traction,” de- 
livered on Wednesday evening, attracted a larger audience than 
any of the previous ones, partly owing to the presence of a 
party of members of the Junior Institution of Engineers. 
Those members of the public who were present, however, found 
the lecture of extreme interest, and there was in consequence 
less of that coming and going and buzz of conversation at 


hing ight be inferred from various statements which werepub- 
lished toms tie to time. He said the electric arc originated with the 
experiments of Sir Humphrey Davy, and lamps were in actual use in 1867. 
Therefore, arc lighting was not modern by any means. The lecturer then 
lained what was meant by continuous and alternating currents, and 

exp d. means of a model, the general principles of the internal 
also showed, by arc lamp- Generally speaking, he said there was very 
mechanism or an odern arc lamp, for, if an examination were made of 
little new in the m Exhibition, each would be found to embody the old 
all the lamps in p rm or other, whilst many were a combination of the 


principles in some impossible for him to go into the details of are the back and sides of the hall that had been much to the detri- 

best features. It "s d ne thought he had better refer his audience to | ment of previous lectures. As a history of electric traction 

ud d at any length, monumental work on the electric arc by Mrs. Ayrton, | from its very inception to the present day the lecture was as 
t remarkable 


-cet was published by The Electrician " Printing 
whose book on the subje scribing the mercury vapour lamp Mr. Bailey 
& Publishing Co. In d fficiency was not appreciated by the electric 
mid that its remarkable € was 2 lamp which he believed had come 
supply authorities, ply hope, 8s one interested in the supply 
to stay, and he could O ueed in sufficiently large numbers to com- 
business, that they would Dealing with the question of the relative 
be for this ox are efliciency- as lighting, Mr. Bailey said that all his 

toit of electric lighting an made upon his own responsibility. If he 
wouks upon this matter há be responsible. This matter had reached 
were wrong, he slone would city of London. He was only mentioning 


Mrifieg] stage In the 


complete as it could be possible to make it, whilst the very 
large number of slides—many of them landscape views—and 
the completely popular character of the address, kept the 
lecturer well within the grasp of his audience for practically 
the whole of the time. A most hearty reception was accorded 
Mr. Mordey at the conclusion, on the motion of Mr. James 
Swinburne, who was in the chair. 

Mr. Mordey said that the first application of electricity to traction pur- 
poses was upon a little line by Werner von Siemens, in 1879, at the 
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Berlin Exhibition, which was followed by other lines in Germany during 
the next few years. The first conduit system, that of Mr. Holrayd 
Smith, was laid down at Blackpool in 1885. In principle, and in many 
details, tbis was very like modern lines, but it was laid in a most unfor- 
tunate position—on the promenade—where the sand washed up by the 
high tides was too much for the conduit. Accumulator cars were then 
briefly explained, their failure being explained as due to the great weight, 
the low efficiencyand the high depreciation of the accumulators, drawbacks 


which, in Mr. Mordey’s opinion, were inherent, and, for physical reasons, 
probably incapable of removal. The surface contact syetem used for 
e Wo 


„ tramways was fully described and its position as inter- 
mediate in cest between the trolley and the conduit systems was explained. 
Electric omnibuses running on ordinary roads worked from trolley wires 
were described as holding out no prospect of competition with oil-pro- 
pelled vehicles. 
upon all the electric railways in Great Britain were described, credit being 
claimed for this country as pioneers in the construction of the City and 
South London Railway. The experimental high-speed Berlin-Zossen line, 
on which a speed of 180 miles per hour has been attained, the Engelberg 
Mountain Railway, the Bergdorf-Thun railway in Switzerland and the 
Valtellina line in Northern Italy, which had now proved its success by 
being taken over by the authorities, were also referred to and illustrated 
by lantern slides. It was his belief, however, that the single-phase 
system, in which overhead wires could be used, gave the most promise of 
suitability for the general electrification of railways. The motors used 
under this system had the advantage of being suitable for 
use with low-tension direct currents as well as with high- 
tension alternate currents, so that the same trains could be 
run over railways equipped for either method. He believed 
that future development would rather be in the direction 
of high than of low tension, the dangers of high-tension 
overhead conductors being probably less, even in towns, 
than the low-tension third-rail systems, which had already 
been responsible for so many fatalities. In examining the 
question of consumption of energy on the railway trains, 
the high rate of acceleration on the Liverpool Overhead 
Railway was referred to, and it was pointed out that, of 
the total energy received by the train, only 25 per cent. was 
spent in driving the train, the other 75 per cent. being lost, 
mostly in braking. One partial cure for this was to put 
every station on the top of a little hil], as had been done with 
the Central London Railway, so that the trains all started 
down hill and stopped at the top of an inoline. On this line 
the efficiency was nearly twice as high as on the Liverpool 
line but the acceleration was not nearly so good. There 
was great promise in the future, however, that the energy 
spent in braking might be largely recovered by making the 
trains when descending grades or when stopping, generate 
electricity and return it to the lines to help other trains. 
This method which had first been suggested by Sir William 
Siemens in 1881, was now being developed by Raworth and 
others with direct currents, and had for some years been 
made use of with alternate currents on the steep inelines 
of mountain railways in Switzerland. The lecture was 
concluded by showing & large number of lantern slides con. 
cerning traction matters. 


Messrs. FERRANTI LIMITED (stand Nos. 112 and 181) 
have undoubtedly one of the finest exhibits in the 
Exhibition. The firm has entirely remodelled the 
design of its switch gear, and a specimen of practically 
every one of the new patterns is on view. We devotea 
special article to the new switch gear this week. Switchboard instru- 
ments of the firm’s own manufacture are also shown (including an 
ammeter on the induction principle), together with current and 
potential transformers, consumers’ meters, &c. 

A trip was arranged for the employés of Messrs. Ferranti Limited 
to visit Olympia Electrical Exhibition on Saturday last. A party 
of 170 men assembled, leaving Manchester at midnight on Friday 
by the Great Central Railway. Messrs. Ferranti Limited contri- 
buted towards the general expenses of the trip, provided breakfast 
on arrival in London and a luncheon in the restaurant of the Exhi- 
bition, at which the directors of the company were present. Some 
of the party returned on Saturday evening, while others deferred 
their departure until the following day. The trip was eminently 
successful, and will, it is hoped, prove to be of educational advantage 
to the employés of the firm. 


Another of the really new things at the Exhibition that bids fair 
to lead to an industrial development of some importance is the Oliver 
flame arc lamp, called by the trade name “Oriflamme.” This 
is to be seen at Messrs. OLIVER & Co.'s stans (Nos. 25 and 34). 
The chief difficulty with which makers and users of flame arc 
lamps have to contend is the rapid consumption of the carbon, 
so that the choice hitherto has been between comparatively 
short burning hours or the employment of abnormally long 
carbons, which add considerably to the cost of maintenance, as 
the cost of long straight arc lamp carbons is considerably greater 
than the equivalent length in shorter pieces. In the Oliver 
lamp this difficulty is overcome by the use of a magazine." The 
lamp can thus hold eight or nine pairs of carbons, each 12 in. long. 
These are of exceptionally small diameter, but the proportion of 
the total section taken up by the core is greater than in ordinary 
flame lamps It hse been found that within certain limits the 


‘by a spiral spring. 
ok the magazines, 
' against the carbons 
emerges from the 
pressed forward by 
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the efficiency of the arc, but it is also an unfortunate fact that the 
greater the proportion of core the more rapid is the consumption of 
carbon. As he has a whole magazine to draw upon, however, Mr. 
Oliver can afford to burn his carbons at a high rate, and he thus 
supplies the arc with the requisite amount of potassium silicate and 


; calcium fluoride (which produce flame and colour respectively). 


Since the carbons are of smaller size, it is possible to use carbon of 
comparatively poor quality without impairing the steadiness of the 
arc, and he is able to guarantee that the cost of carbons does not 
exceed 0'09d. per lamp-hour in a 9-ampere lamp. Each pair of 
carbons burns five hours. : | 

Having indicated the advantages that may be gained by employ- 


ing a magazine of small carbons in place of long carbons of larger 
In dealing with electric railways, the systems adopted | 


diameter, we must describe briefly the mechanism which permits of 
this. The carbons a1e placed in two flat boxes inclined at an angle 
of 22 deg. They | are put in at the back, and 
ressed forward by D a pair of arms controlled 

Jj Fig. 1 is a sketch of one 

the arms AA pressing 
C. The front carbon 
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lamp, being turned by the sprocket wheel D. There are two 


studs, S and T, on this chain. In the position seen in the sketch the 
stud S is pressing down the carbon as the lamp feeds by the travel of 
the chain. When this stud reaches the bottom the carbon is ejected and 
the next one takes its place, and the second stud T has at that moment 
reached the top of the carbon and presses it down as the chain travels. 
One of the magazines is pivoted on the crown of the lamp, and this is 
swung by the controlling electromagnet to strike the arc, and also 
serves to regulate the length of the arc. When it reaches its extreme 
position it closes an iridium contact aad sets into operation a make- 
and-break mechanism which actuates the sprocket wlieels and feeds 
the chains onwards. The chain and rocking lever arc mounted on 
knife edges, so that there should be no trouble due to friction. 
Figs. 2 and 8, which are sketches showing elevations of the mecha- 
nism at right angles to one another, help to indieate the eneral 
arrangement. In these figures the reflector R is shown, which is 
designed to prevent the deposit of the products of combustion on the 
globe of the lamp. It is of porcelain in a copper spinning, and rests 
on the rim of the globe on three distance pieces. By this arrange- 
ment there is an upward draught of air through the hole in the 
reflector and the products of combustion are deposited above. An 
ash tray G catches the short ends of carbon. 

It is seen that the angle between the carbons is so small that no 
blow-out magnet is necessary. The voltage of the arc is 35, so that 
allowing five more volts for steadying resistance, &c., it 18 seen that 
five lamps may be burned in series across 200 volt mains. At nine 
amperes per lamp, the standard type, this represents 360 watts per 
lamp, and Messrs. Oliver & Co. claim that this will give far better 
illumination than the ordinary 500 watt are: 

Mention may also be made of the new pattern of globe introduced 
by Messrs, Oliver & Co., in which the sides of the globe facing 
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The NATIONAL TRELTHON Co. have a large collection of standard | run the whole length of the board at the rear, and are made con- 
telephone apparatus, fire alarms, metaphones, &c., but the chief | tinuous by means of linking pieces when several boards are lined 
feature of interest is undoubtedly the multiple switchboard used to | up, as is the case at Olympia. Thus each section has its own fuses 
serve as a telephone exchange for the Exhibition. The board is on its own particular length of bus bar. There are also two con. 
of a new pattern which the company have recently introduced for ; necting fields for distribution, as carried out on an intermediate 
large private branch exchanges, i. e., for such places as hotels, . distributing frame in a large exchange. 
where the switchboard is operated by the subscribers’ servants, Each operator's keyboard is fitted with 15 pairs of plugs and 
cords with a combined listening and ringing key 
to each pair of cords. There is also a transmitter 
cut-out key for opening the microphone circuit for 
night work. A hand-ringing generator is provided 
on each section, but during the busy hours ringing 
current is t&ken from the special pair of ringing 
leads already referred to. 

The subscribers’ sets are of the standard common- 
battery tvpe. 

b» The switchboard has a capacity for 720 sub- 
scribers' gravity-restoring signals in strips of 20, 
and 40 self-restoring indicators for exchange lines. 
These latter are mounted above the subscribers' 
signals, as shown in the middle part of diagram. 
The board is divided into four sections, so that there 
are 180 subscribers per section. Below these are the 
junction multiple and the subscribers’ multiple, 
so arranged that on each position the multiple 
jacks correspond to the signals on that position, 
thus becoming practically answering jacks. They 
are multipled on every fourth panel. The jacks 
are of the cut-off type, so connected that when 
current passes round the loop, on a subscriber 
removing his receiver, a calling signalis actuated, 
the white eyeball is brought into view and held 
magnetically until the act of plugging into the 
jack to answer breaks the circuit, when the eye- 
ball or target disappears from sight by gravity. A 
Tue National TELEPHONE Co.’s SERVICE EXCHANGE. few words are necessary to explain the nomenclature 

in the diagram. What would correspond to sub- 

scribers’ lines in an ordinary exchange are referred 

but yet has a large number of lines connected to it. Theswitchboard to as ‘extension lines," as, from the telephone company’s 
is fitted with eyeball” calling and clearing indicators to take the point of view. the hotel is the subscriber, as it were, with a 
place of lamp signals used in larger exchanges. The name “eye- certain number of “exchange lines" connecting it to the public 
ball " is used because the drop of the indicator is in the form of & ; exchange, and the individual lines and telephone stations in the 
section of a sphere, painted white. and actually resembles aneyeball. hotel are ''extensions." The upper part of the diagram refers 
The board is on the central-battery system, but a local central to the extension line and its multiple jacks on the board. The 
battery is not employed, current being supplied from the nearest middle part of the diagram shows a line from the exchange lead- 
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DiaGramM or EXCHANGE SWITCHBOARD. 


ia] power leads, In addition tothe continuous | ing from a publie common-battery exchange on the right (with 
local exchange by spec! the transmitters and the signals, alternating | branching jacks multipled on the various sections). and the corre- 
eurrent used for wor ses is supplied by another pair ofpowerleads. | sponding jacks and self-restoring indicator of the hotel board on the 
current for ringing P@ f the one-operator-per-section type, faced | left. The bottom part of the diagram is the cord-circuit, and the 
The switchboard 18 O the framework being of birch. It is abso- | power bus bars are seen at the bottom right-hand corner. l 
with polished mahogany? la ys. retardation coils, &c., being mounted The exchange lines are equipped at the public exchange like ordi- 
lotely self contained, Hc pear. The ’bus bars for the power leads | nary subscribers’ lines, and all outgoing calls from the private branch 


within the sections &* 1 
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exchange are treated at the former exchange in exactly the same 
manner as ordinary subscribers’ calls, the private branch operator 
signalling by simply inserting a plug into the exchange-line jack. 
The cord circuit is so arranged that it can be indiscriminately used 
either for local connections or for exchange-line connections. 
When a local call is received by the subscriber's signal showing, 
the operator inserts an answering plug in the corresponding jack ; 
the signal disappears and the supervisory signal shows instead, the 
battery being on the line through a retardation coil both for speak- 
ing and for actuating the supervisory signal. On ascertaining the 
number required, if it is another number in the hotel, the operator 
touches the bush of the required jack with the tip of the calling plug 
(the key shown being all this time in the listening position) so that 
her head set is connected to the line. If no click is heard she inserts 
the plug, and moves the key over to the ringing position, thus con 

necting alternating current to the calling plug, and so to the called 
line, and she rings the wanted subscriber's bell. Ringing is con- 
tinued at short intervals until the supervisory signal in connection 
with the calling plug shows, when the operator knows the subscriber 
has answered. During the conversation both supervisory signals 
show, and only disappear when both subscribers hang up their 
receivers. Current for speaking, it will be seen, is fed to the line 
through retardation coils. | 

If the subscriber wants to make an exchange-line 
call, the operator answers and carries out the opera- 
tion in exactly the same manner as for a local eall, 
the connections being such that on the insertion of 
the calling plug in the exchange-line jack the cut-off 
relay in the sleeve circuit is actuated, current is cut 
off the cord circuit, and a retardation coil (termed 
a holding coil") is introduced between the two 
windings of the permanently connected retardation 
coil. A bridge is thus formed across the exchange 
line, and the supervisory signal at the public ex- 
change consequently remains inoperative so long 
as the plug is in the jack referred to. Speaking 
current is now supplied to the extension instrument 
over the exchange line from the public exchange, 
in the same way as to an ordinary subscriber on 
that exchange. During conversation, both super- 
visory signals at the private branch exchange are 
visible. When the private-branch-exchange sub- 
scriber replaces his receiver, the corresponding 
signal disappears, and the operator withdraws the 
plug. The holding coil is disconnected, the super- 
visory signal at the public exchange is conse- 
quently shown, and the operator there having 
already one supervisory signal from the called sub- 
scriber, withdraws her plug. 

For incoming calls—viz., calls to the private 
branch exchange, from the public exchange, the 
operator at the latter exchange rings in the ordinary 
way on one of the exchange lines and actuates the 
corresponding self-restoring indicator at the private 
branch exchange. The insertion of the answering 
plug by the operator there connects battery to the 
restoring coil of the drop and the latter is restored 
to normal. In this case again, the wanted sub- 
scriber on the private branch exchange speaks with 
the current from the public exchange, the cut-off 
relay being actuated as before, disconnecting current 
from the cord circuit and introducing the holding 
coil." Clearing is also carried out in the same way. 

If it is required that an extension line on the private branch ex- 
change be left connected to the public exchange after the operator 
at the former has finished duty for the day, the connection is made 
to an exchange line in the usual manner, but the holding coil is cut 
out by means of a special key, so that the act of taking the receiver 
from its rest will signal the public exchahge direct. 

On the board at the Exhibition, there are 10 incoming exchange 
lines from the Kensington exchange of the National Telephone 
Co. and 10 outgoing lines to the Holborn and Kensington ex- 
changes respectively. As there is no object in economising space 
on the board, the jacks are fairly wide, viz., at 4-in. centres, so 
that it is easier for an inexperienced operator to work such a 
board than it would be for her to work an exchange board. The 
whole fitting of the board is extremely neat and compact, and 
although there are only about 40 or 50 subscribers’ instruments in 
the Exhibition, it is evident that if the board were equipped to its 
fullest capacity, everything would be neat and easily accessible. 


An exhibit which is attracting & considerable amount of attention 
is the Telautograph, which may be seen in actual operation between 
the stands of the National Telephone Co. and the Edison & Swan 
Co. This device is an exceedingly ingenious one and permits of 
handwriting or drawings being transmitted instantaneously and 
accurately over many miles of wire. The sending apparatus con- 
sists of a very large number of resistances arranged in two arms, 


mitter. 


over which two sliding contacts work. These contacts are actuated 
by means of levers to which the pencil is attached. The receiver 
consists of a pair of moving coil galvanometers in series with which 
are the above-mentioned resistances. Instead of each galvanometer 
being provided with a pointer it has a lever similar to that on the 
transmitter, and it is easy to see that, by arranging the galvano- 
meters and levers suitably, the variations of current produced by 
varying the resistances in the transmitter cause the receiver to 
reproduce the writing or other characters produced at the trans- 
A complete description of the apparatus appeared in The 
Electrician, Vol. XLVI., p. 115. We understand that the National 
Telephone Co. are taking up the Telautograph with a view to letting 
it out to subscribers at a yearly rental. 


The BnriTIsH L. M. Ericsson Mra. Co., at stands Nos. 146 and 
158, exhibit a large assortment of well-finished and strongly-made 
telephone sets and accessories for many purposes. In the centre of 
stand No. 146 is a telephone set, the receiver and transmitter of 
which, being fitted at the ends of long indiarubber tubes, are fre- 
quently mistaken by the visitors of the Exhibition as being for use 
in bath rooms. They are intended, however, for use in telephone 
installations, the wires of which urestrung from the saine poles that 
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THe BRITISH L. M. Ericsson Co.'s STAND. 


carry high-tension transmission lines. Such installations are be- 
coming numerous, especially in America, Italy, Spain and Switzer- 
land, and we understand that the firm has sold a large number of 
these protected sets. The instrument is fixed high up on the wall, 
as near the ceiling as possible, and the indiarubber speaking and 
listening tubes protect the telephone user completely against high- 
tension currents but &re said not to interfere with the distinctness 
of telephonic transmission. The switch hook is operated by a 
weight which hangs from the end of the switch by a long non-con- 
ducting cord, and is hung on a hook when the telephone is not in 
use. In order to ring the magneto from below, the usual magneto 
handle has been replaced by a pulley. A second pulley with a 
handle is placed at a safe distance beneath the first pulley, the 
transmission being by a cord. Combined telephone and telegraph 
instruments, constructed especially for cavalry scouts and largely 
used during the South African war, are also shown. These instru- 
ments weigh only about 5 Ib. and are enclosed in a stout leather 
case which can be stored away inanovercoat pocket. They include 
a telescopic hand micro-telephone with cord, buzzer, & condenser 
for the line and two dry cells. For operating these instruments 
a single copper wire (laid bare on the ground) is used, the return 
being through the earth. Beyond a certain distance telephomic com- 
munication becomes indistinct, but telegraphic communication by 
means of the buzzer may be kept up for a considerably longer dis- 
tance. Since the top of the leather case, just above the button of the 
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bazzer, is of soft leather, it is possible to telegraph without opening 
the dase. We were told that communication has repeatedly been 
kept up even in cases in which the bare copper wire was subsequently 
found to have been broken in several places. The design is such 
that the buzzer is ordinarily in circuit, but by pressing the button on 
the telephone handle the buzzer is cut out of circuit, the telephone 
being substituted. For more permanent installations (such as were 
represented during the war by installations between block houses) 
the firm supply portable sets with or without buzzer. Rods, made 
up of several parts, are generally used in connection with these sets 
for hooking up the wires on existing poles, trees, and soon. Such 
a rod is visible in the illustration. The portable sets are enclosed in 
strong oak boxes, containing a hand micro-telephone with waterproof 
cord, two dry cells, generator, bell, lightning protector and terminals 
for line and earth. 

For use in tropical climates, the firm manufacture a rakish-looking 
telephone set enamelled in black and gold, the ony wooden part of 
which is the teak board of the back. All the coils are soaked in 
paraffin so as to exclude moisture. Iron parts are only used where 
unavoidable, and are then heavily lacquered to prevent rusting. All 
other parts are of brass. Some robust railway telephone sets are 
alsoon view. In one pattern shown, the signal bell, which is power- 
fal, is not operated directly from the set in the caller’s cabin but by 
the intervention of asensitive relay. Since the latter device requires 
inuch less current to operate than a large bell, it is apparent that its 
use eonduces to a considerable saving of electric energy on long 
railway lines. We were told, in fact, that one of the leading English 


railway companies reduced its original expenditure of energy 
to half by the adoption of a relay and local bell cireuit. This 
set is fitted with a fixed transinitter and two receivers. 


“Drest TELEPHONE-TELEGDAPH Ser rok Cavanny Scouts, 
(As supplied tothe War Office by the British L. M. Ericsson Mfg. Co.) 


Another railway set, likewise mounted in a strong teak box, is fitted 
with a hooter for calling and may be heard where the sound of a bell 
would not penetrate. No relay is fitted to this instrument, which can 
be used on the same line as the block telegraphs. This is made possi- 
bie by a suitable application of condensers. The buzzer to work the 
hooter is fitted to the instrument at the other end, and the hand 
micro-telephone is provided with a button which, when pressed, cuts 
the buzzer out of circuit. Lightning discharges are prevented from 
damaging the apparatus by plate lightning arresters. The firm is 
manufacturing a cheap telephone set for private use, called the 
"Converser." Although cheap, it is accurately made and well- 
finished, being provided with grain microphone and other features 
associated with high-class work. A series of battery-charging switches, 
ranging up to 1,000 amperes in capacity, are likewise shown and the 
remainder of this exhibit includes telegraph line selectors (as sup- 
plied to the War Office), test jacks and test plugs (made in accord- 
ance with the National Telephone Co.’s standard practice), Post 
Office lightning arresters, 10 to 80 line intercommunication boards 
for wall and table use, indicator boards, detectors, galvanometers in 
aluminium cases, window terminals, head receivers and breast trans- 
nitters for operators, extension bells and switches, dry batteries, &c. 
The object on the WESTERN ELECTRIC Co.'s stand (No. 89) which 
attracts most attention is the sewing machine, illustrated in the next 
column. It is put into operation by pressure of the foot on the 
ireadle of the machine, the speed being also regulated by the same 
action. The machine has a friction-cone drive, and as the pressure 
of the foot upon the treadle is increased, the body of the motor is 
dually turned round, so that the driving wheel of the sewing 
sione J es in contact with a larger periphery of the friction 
MACHINE: COTIA: in a corresponding increase in speed. To stop the 
wheel, TEBO HDE necessary to remove the foot from the treadle, 
NV umes its normal position, and a brake which is 
when the motor. B85 bove the frietion wheel comes in contact with 
fred to the motor and arrests its motion instantaneously. 


eee tchboard which is show n opposite has keys in place 


of solid plugs. The boards for use in connection with magnetic 
exchanges are arranged with electromagnetic drops, and those for 
central-battery exchanges with electromagnetic self-replacing signals. 
The latest type of interrupter attachments for ringing . motor- 
generators at exchanges are shown. The following tests and signals 
are now considered a necessary part of the modern central-battery 
telephone-exchange equipment :—Busy test, tone test, trouble test, 
busy back, trouble back or “ don’t answer," and howler. The first 
three are placed upon the third wire of the subscriber's line inside the 
exchange and are intended to notify the testing operator only, who 
in turn notifies the local subscriber or the local operator at the 
distant exchange.. The fourth and fifth are signals sent back over 
& junction line for the information 
of the local operator and sometimes 
over a subscriber’s line to notify the 
subscriber. The sixth provides a 
means of calling a subscriber who 
has left his receiver off the hook by 
mistake. All these signals except 
the first are obtained by means of 
interrupters attached to the ringing , 
machine. The current from the 
central battery is.passed through a 
brush on to a slip ring which is in 
connection with the alternate seg- 
ments of a commutator, the other 
segments being insulated. This 
commutator is run at a speed of 
1,000 revs. per min., and the current 
obtained from its brush is therefore 
interrupted and when passed through 
a receiver gives a loud humming 
sound which is used for the tone 
test. A similar arrangement, but 
provided with a much larger num- 
ber of teeth produces the howler " 
current and the * trouble back 
"test. The busy-back and trouble- 
back currents are obtained by pas- 
sing the tone-test current through 
other commutators running at a low - 
speed provided with unevenly-spaced E. - 
cominutator sections so that the Westerns ELECTRIC Co.'8 
first gives a tone interrupted thus: SEWING MACHINE MOTOR. 
; and the second a 
tone interrupted thus —.—.—.—. The uses of these tones are 
practically described by their names: for instance, the busy test 
indicates to the operator by a click in the receiver that the sub- 
scriber is already engaged, which fact she conveys by inserting 
the other plug of her pair of cords into a jack connected to the 
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WESTERN ELECTRIC Co.’s CokbLESS SWITCHBOARD, 


“ busy back“ circuit thus transmitting the peculiar buzzing sound to 
the distant operator and subscriber. If a subscriber does not reply, 
or if his line is out of order so that a reply cannot be obtained, the 
“trouble back” is used. The tone test" is used to indicate to 
other operators that a line is engaged in a trunk” conversation and 
the trouble test indicates that a line is at presen out of order. 
The interrupters are made of hard brass insulated with micanite, 
the high-speed ones being mounted on an extension to the ringing 
dynamotor shaft, and the low-speed ones being driven by worm 
gearing from this shaft. Similar interrupters to the busy back " 
and ** Don't answer " ones are used to interrupt the ringing current 
used in connection with machine-ringing keys, sothat once the key 
is depressed ringing current is sent out for a few seconds over the 
line at definite intervals until the subscriber answers. 

A strong tramway telephone set is shown on p. 24. At the upper 
part of the set will be noticed two projecting rods; these engage 
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with the anvils cast in the front of the outer door and operate | charge and discharge rates, such as are required at central stations, 
switches, which, respectively, open the transmitter circuit and cut | institutions, factories, &c., while the two latter types are largely used 
the apparatus entirely clear from the line when the door is closed. | by contractors for private house work. They are easy to erect, and 
All the apparatus is mounted on a‘sliding base which runs in guides | have a clearance varying froin 4 in. to 6 in. between the bottoms of the 
cast in the side of the set, this arrangement enabling the whole to | plates and the bottom of the box, thus obviating the necessity of 
be removed into a convenient position for inspection. Included in | cleaning out any battery during its life. At this stand are also 
the circuit of the apparatus are line fuses so arranged that if abnor- | shown various specimens of completely connected up cells, both 
mal currents are present on the line the fuses blow while the door | when bolted together either with one or more lugs or when burned 
is being opened, thus constituting a signal whereby the person | up on site. A feature of special interest is a cell having a capacity 
désiring to use the instrument is apprised of the abnormal and | of 11,000 ampere hours, or 5,500 ampere hours at the one-hour rate. 
dangerous condition of the lines. The fuses entirely disconnect the | This is the largest cell in the Exhibition. There is also a set of 
apparatus before the person has time to grasp the handle of the ! positive plates which has been in use for five years and now appears 


to be as good as it was on the day it was installed, although it has 
had much hard work. 


The TUDOR ACCUMULATOR Co. (stands 16 and 43) exhibit a large 
number of the various standard types of stationary cells made by 
them, in glass, lead-lined wood and lead boxes, ranging in capacity 
from 60 to 7,500 ampere-hours; the latter type is one of the largest 
cells in use in this country. All the cells are mounted on racks of 
the normal design adopted by this firm, and in two of the largest 
cells, from which the sides are removed, the details of the internal 
arrangements can be clearly seen. On two boards are shown 
samples of the plates, both formed and unformed, as well as sections 


WIZTERN ELecrric Co.'s Traction TELEPHONE. 


generator or micro-telephone. In addition to this, a lightning or 
high-voltage protector, of the open-space carbon cut-out type, is 
provided, which serves to earth the line in the event of connection 
with a circuit of over 300 volts P.D. This will cause the fuses ' 
previously inentioned to be operated and isolate the apparatus. / 

| 
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Further protection is obtained by interposing a repeating coil of the positive plates, from which may be seen the form of structure 
bas tbe Pis vapid ta arte E 7 line. , F that E pem 80 mer N new cen 2 „ 
ome huge electro-mechanica s give occasional recitals. | recently introduced by the Tudor Company, has got over a e pa 
When the heinei of the bell is released it makes a full revolution, | difficulties, and a much longer life is anticipated than from E 
passing under the gong to an inclined plane, when it is raised and | previous type. There is also to be seen on this stand an auto- 
strikes the gong with the great force gathered in the revolution; the ; Matic regulating switch of the Trumpy pattern, for which the 
recoil causes it to drop and be locked in its normal position under | Tudor Accumulator Co. are sole agents in this country. The 
the gong. The locking and releasing is by means of an eccentric, , essential parts of the Trumpy switch are the contacts for each 
which leaves the armature free from any pressure, so that one cell cell (several cells can also be connected between two adjacent con- 
A said 155 be E to operat- even ihe peal bell 99 a short me eh for d SE Pin 5 5 the 5 
e. e force for moving the hammer is furnished clockwork, ; the commutator an e voltmeter. e two latter parts are the 
and each winding is sufficient for 290 to 875 blows to 1500 winding. eS for Hg and typen of E switch. Two patterns of switch, 
The FRrcTioNLEss ENGINE PackiNa Co. show, at stand No. 178, | Pn € Anc Conde, are mac c^singio Switch is: Only provided 
several specimens of packings, beltings, &c. It is claimed for the | with one arm, which is moved automatically, while the double switch 
“ Karmal” packing that ite lubricating quali ties never cease so long has a second arm, moved by hand, which is used for cutting out 
as there is a fibre left, that it cannot char or become hard and that cells at the end of the charge. In the smaller sizes, the contechs 
it will withstand any steam pressure or degree of superheat. The and i rings ~ mounted on the same slate, while the 
patent Roko” belting shown at this stand is manufactured from | mech um 18 mounte uos 5 frame, which serves at the 
eamel-hair yarn. It has a special edge which prevents it from being same time as a support to the slate. The whole is fixed toa wooden 
affected by the action of guide forks, and thus fray ing is prevented board, on which are also mounted the commutator and voltmeter ; 
, Img 18 p ` | these are enclosed in glass cases, and the mechanism is also enclosed 
The D. P. Battery Co., who are manufacturers of plates for all | in a wood case to protect it from dust. In the larger sizes, the con- 
kinds of accumulators from the smallest ignition C type cell to the | tacts and collecting rings are attached directly to the cast-iron frame- 
largest iype of central-station battery, show various specimens of | work, from which they are insulated, the commutator and voltmeter 
their plates and cells at stand No. 12. They have divided their | being mounted separately. The brushes are claw-shaped, and rub 
exhibits into four chief sections, showing complete cells and separate | on both sides of the contacts and collecting rings. Connections and 
plates of their four types in various stages of manufacture—namely, | the method of working are shown on the accompanying diagram. The 
the“ Lumford Station," “ Lumford Heavy,” ‘‘ Lumford Light” and | voltmeter A is connected up to the circuit, which is to be kept at a 
* Strip” batteries. The two former types are suitable for heavy | constant potential. When the voltage is too low the core of the 
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voltmeter drops and makes contact with the lower screw, and when 


the voltage is too high with the upper screw. 


Through these 


contact screws, the circuit of one of the electro-magnets a or b of 


To Regulating Cells 


‘DiaGRam or ConNEcTIONS ron Trumpy”? 


To Discharge 
ircuit 


AUTOMATIC REGULATING SWITCH. 


so breaks in its turn the 
circuit of the principal 


magnet Eor E,. As the 
core of the principal 
electromagnet comes 
back to its original 


position it again com- 
pletee the circuit of the 
magnet a orb at c or d 
automatically, and if 
the voltmeter core is 
still in contact with the 
screw, the cycle of ope- 
ration described above 
is again gone through. 
When the arm reaches 
its end position on the 
switch, the circuit of 
the commutator magnet 
is broken at e and f. 
The commutator, at the 
same time that it closes 
the circuit of one of the 
principal magnets, 
shunts the voltmeter 
contact, so that if the 
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the commutator B 
is completed; this 
draws down its 
armature and 
completes the cir- 

cuit of the electro- 

magnet E or E, 

of the moving me- 
chanism, which, in i 

turn, sucks in its 
core. The ratchet 
attached to this core 
engages in the rat- 

chet wheel and 
turns the contact 
arm round through 
a distance equal to 
the space between 
two contacts. As 
soon as the core of 
the electromagnet 
E or E, is at the 
end of its course it 


breaks mechanic- 


ally at c or d the 
circuit of the elec- 
iro-magnet of the 
commutator, which 
comes back to its 
neutral position, 
and in 


doing 


^ 


voltmeter breaks con- 
tact while the operation 
is in progress the cir- 
cuit is not broken, and 
it is thus impossible for 
the arm to remain half- 
way between two con- 
tacts ofthe switch. The 
switch moves with 
extreme rapidity, and 
thus keeps the voltage 
constant, even with large 
and rapid fluctuations 
of load. The commu- 
tator and magnets of the 
mechanism are worked 
off about six regulating 
cells, thus reducing the 
sparking at the mercury 
cups of the commutator. 

One of the few exhi- 
bits of engines is that 
of Messrs. E. S. HINDLEY 
& Sons at stand No. 7. | 


— ——— — — 


ecimens of their steam engines, none of 
on. One engine is of the open compound 


high-speed engine has a cylinder measuring 7 in. by 7 in. The 
1 of the cylinder of a similar machine capable of developing 

20 B. H. P. are 6 in. by 6 in. A third open- type engine of 14 P. R. P. 
has a single cylinder measuring ö in. bs 5 in., while an enclosed 
high-speed engine developing 12 B. R. p. ps a 6 in. by 43 in. cylinder. 


Among the exhibits of the SuNBEAM Lamp Co. (stand Nos. 54 and 
61) is & reducing lamp with two filaments. 
The third contact of the lamp is made on the 
collar and is protected by a ring of vuleanised isa ~ 
fibre. When the lamp is full on, a filament 
of the ordinary size is connected across the 
mains, and when it is switched over to the 
reduced candle-power, this filament is connected in 
series with a smaller filament. The connections are 
shown in the accompanying The Sun- 
beam Co. have also a large-globe incandescent 
lamp which they call the ** Outshine" lamp. It 
is a 60-watt lamp and is said to give 48 c.p. in the 
downward direction. 


Messrs. ScHirF & Co. (stands Nos. 26 and 38) 
exhibit a large assortment of carbons for open, en- 
closed and flame arc lamps, as also for search- 
lights, cinematographs, &c. The other carbon 
specialities to be seen here include brushes (plain 
and coppered) for electric machines and carbon 
blocks of almost any size for electrolytic purposes 
and for the manufacture of calcium carbide. The 
firm is also pushing a cheap line of house 
telephones. 


One of the novelties to be seen at the stand (No. 59) of Messrs. 
BERRY, SKINNER & Co. is a D. P.“ fool-proof combined ironclad 
switch and fuse as shown in the accompanying illustration. The 
switch mechanism, which is of 
the simplest design, is enclosed 
in a water and dust-proof cast- 
iron box. A rod, having a knob 
of insulating material at its end, 
protrudes through the hinged 
front lid of the box, and the lid 
can only be opened to get at the 
switch and fuses by pulling this 
knob. The latter is connected 
by a rod to the springs of the 
switch, so that pulling the knob 
first causes the switch to cut out 
and then the front lid to open. 
Likewise, the lid can only be 
closed if the switch is in the 
“ off " position — i. c., if the knob 
has been pulled away from the 
lid to its fullest limit. If, now, 
the knob be pressed, the lid will 
first be closed, and, this done, a 
further pressure on the knob 
causes the switch to close. It 
may be mentioned that the 
switch springs are flat, and that 
both the make and the break are 
rapid. When the lid is open, 
the fuses and the switch gear 
are readily accessible, and the 
fuses and the blades of the switch, 
being mounted on the inner side 
of the lid, are “ dead," and there 
is thus no likelihood of the 
operator making a short-circuit 
or getting a shock when replac- 
ing a fuse. These switches are 
designed for voltages up to 2,000 
volts and for two or three poles. 
A model installation of Berry 
& Risch's automatic insulating 
device of trolley wires is also 
on view. This novelty has 
as object the opening of the 
switches at either end of the ordinary $-mile tramway  seotion, 
should the trolley wire in this section break or should a telephone 
or telegraph wire foul the overhead wire. It is claimed that the 
device is so sensitive that the main current will be cut off the section 
in question, while & 5 ampere fuse connected in the telephone or 
telegraph wire will remain intact. This result is achieved by running 
an insulated guard wire parallel to and above the ordinary trolley 
wires. At intervals the two overhead wires are bridged by pieces 
of galvanised-iron wire bent to form an inverted U. These bridge 
connections encircle the guard wire mentioned, and are stitfened 
against swaying by being connected together by wires. They do not 
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interfere with the trolley. In cases where there is only a single 


5. B. H. P. and having cylinders of 7 in. 
. overhead wire, loops of galvanised- iron wire are fixed to the top of 
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the trolley wire, and embrace the guard wire as above. At the 
section pillars the guard wire is connected to fuses which, when 
fused, cause the tripping mechanism of the section switches (see 
illustration) to operate. Of course, it is possible to switch in and 
switch out these section switches by hand at any time without dis. 
turbing the fuse device. As soon as the trolley wire breaks, or when 
a telephone or telegraph wire forms a metallic connection between 
the trolley wire and the guard wire, current flows from the over- 
head wire through the guard wire and the fuses at either side of the 
disturbance to earth. The fuses blow and the two section switches 
are tripped. No other section is affected. The whole of the Wal- 
thamstow light railways have been equipped with this device, and 
the apparatus is being manufactured for the Johannesburg light 


fSwircHBoaRD IN Tramwax SECTION PILLAR, SHOWING THE SECTION 
Swrrcu ‘TRIPPED’ OWING TO THE MELTING or THE FUSE. 


railways under the instructions of the consulting engineers, Messrs. 
Mordey & Dawbarn. In addition to the two apparatus just described 
the firm are exh biting arc-lamp raising and lowering gear, ordinary 
switches and-continuous concrete conduit. 


For the first few days of the Exhibition Messrs. BRucE PEEBLES 


& Co. had no machinery on their stands (Nos. 79, 80, 81, and 82). , 


This was due to the fact, we are informed, that the firm was so busy 
with contracts in hand that the necesary apparatus could not be 
spared. However, there are now a few single-phase traction motors 
shown, as well as a duplex continuous-current three-phase traction 
equipment. "There are in process of manufacture at Messrs. Bruce 
Peebles’ works 10 equipments of this type for the South-Western 
Traction Co. of Canada. "These equipments have been specially 


jl ——^—^^^^A————————ER-——— —ñ —ñ13.ññ1ͤt!.ññññ%]0 


designed to allow the cars of this traction company to work in the 
open country upon 1, 100 volts three-phase current, and in the City 
of London. Ontario, on the existing 500-volt continuous-current 
overhead system. They have a distributed winding of the alter- 
nating-current type for the field or stators, and the armatures are of 
the continuous-current pattern, each being fitted both with a commu- 
tator and with four slip rings. When working on alternating current 
the control is obtained first by arranging the motors in cascade and 
afterwards cutting them into parallel, while intermediate steps are 
given by the insertion of resistance in the two-phase secondary 
circuit. When running on continuous current tlie motors are con- 
trolled in the ordinary series parallel manner. The characteristics 
of the motors in either case are eminentlv suited for traction work. 


The exhibit of the HIdH-SpEED BRA IDING MacuHine Co. (stand 
No. 169) has been found interesting by many cable manufacturers. 
As is seen below, these machines make use of a thread-carrying arm 
fixed to the periphery of an outer revolving wheel, and this arm 
thus describes the necessary trochoid path. This mechanism 
appears to be simpler than that constructed on the usual principle, 
and it is claimed that it provides an equal tension at all points at 
any speed. The speed is very high. 


Hion SPEED Brawine MACHINE. 


The 16-spindle machines on exhibit are running at 210 revs. per 
minute, and we were informed that à machine of this size will braid & 
mile of ordinary small electric light wire in a day. The machines 
are made in 8, 16 and 24-spindle sizes. 


The Reason Mre. Co. (stand Nos. 140 and 159) has a good collec- 
tion of its specialities. As may be expected, the Wright electrolytic 
meter is much in evidence. It has recently undergone slight modi- 
fication. A return has been made tothe annular trough of mercury, 
as it was found that vibration sent the mercury over in the last pattern 
that had been adopted. This is now prevented by platinum gauze 
with a wide mesh. The prepayment meter, recently described in 
some detail in our columns, is also exhibited, and another piece of 
apparatus, of which several are shown, is the time switch. The 
company has evidently made a speciality of this, and an effective 
form of time switch has been evolved. The dials of the clock 
connected to it are set to the hours at which the current ie to be cut 
off, and, as soon as this period is arrived at, the switch is automatically 
released and cannot be switched on again until the end of the period 
is over and another contact is closed on the clock. The clock used 
for this purpose is of the Dubois pattern, and this is also employed 
in conjunction with electrolytic meters fixed up as two-rate meters. 
Both the liquid and the electromagnetic types of demand indicator 
are on view, and also the company's various patterns of arc lamps, 
lanterns and fittings for incandescent lamps, fuses, &c. 
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A number of excellent couplings for temporary and permanent 
wiring work constitute the chief feature of Messrs. SIuxONDS Bnos.“ 
exhibit at stand No. 162. Some time ago Messrs. Simmonds Bros. 


SruxoNDps BROS. 50 AMPERE PLAIN CourLiNG, SHOWING PLuGs, 


designed a coupling for temporary work and this device was fully 


described in The Electrician of July 14. They have now improved 
the coupling by making the design 
of a heavier nature and adding —- 
screwed rings for holding the plugs 
in position. 
Visitors are attracted to the 
DresEL. ENOINE Co.'s stand (No. 
208) by & 20 H.r. Diesel crude-oil 
engine, made by Messrs. Sulzer 
Bros., of Winterthur (Switzerland), 
and driving a generator by the Lan- 
cashire Dynamo & Motor Co. The 
zuaranteed consumption of crude 
oil per brake-horse power-hour is 
0-41 lb. at full load and 6:17 at half- 
load, according to figures supplied 
usby the company. When we visited 
the stand the set was running very 
smoothly and silently. Of course 
this is a small engine compared 
with the 500 H. p. engine exhibited 
at Liege. We understand that the 
company is prepared to supply en- 
gines up to 1,000 H. p. in size. The 
engine, which has been described in our columns on a previous occa- 
sion, requires no vaporiser and no ignition device, the temperature 
attained by the compression in the cylinder being sufficient to ensure 
combustion of the charge. In the engine exhibited, the pressure 
reaches about 510 Ib. per sq. in. Since compressed air is constantly 
required for working the engine, this agent is also used for starting 
purposes. 
Messrs. W. T. HEeNLEv's TELEGRAPH Works Co. (LTp.) have an 
interesting display of cable at their stands Nos. 143 and 158. One 
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SIMON DS Bros. 15 AMPERE 
Two-way Sipe CovPLING 
FOR TAPPING OFF, 
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TAREE- CORE THREE-PHASE 11,000 Vonr CABLE 


tape, in order that the conductance of the lead may be enforced by 
that of the armouring. Another interesting cable is one with so- 
called Lamin:e " conductors, illustrated below, which, we under- 
stand, is employed to a considerable extent by the Newcastle- 
upon-Tyne Electric Supply Co. As is seen in the section and 
part section and elevation below the conductors are made up 
of copper strip bent into a | 3 

V, instead of being ordinary 
wires stranded and subse. 
quently stamped to sector 
shape. To increase the con- 
ductance of the sheathing, 
copper stripisinserted directly 
beneath the lead. A large 
multiple cable made for the 
Post Office for telegraph work 
is also exhibited, and in this 
the wires are paper insulated 
and have a lapping of copper 
tape over the paper, so as 
to screen the conductors 
and prevent external influence. A 
pretty sample also shown is a 1,212 
wire paper-insulated telephone cable 
which has just been ordered by the 
Post Office for use in short lengths. 
The cable is very compact, each 
conductor weighing only 10 lb. per 
mile, so that the diameter outside 
the lead is no greater than 23 in. 
The ordinary 820 pair cable used by 
the Post Offiee with 0:086 in. con- 
ductors is also shown, and an interesting composite cable in which 
some of the wires are laid up in pairs for telephone work,'and the others 
are single, shielded with copper tape, as in one of the cables mentioned 
above. On this stand is also anasbestos braided-rubber cable which 
presents a well-finished appearance. A new terminal end for con- 
centric cable is also on view; the illustration of this below is self- 
explanatory. Messrs. Henley also show a pattern of house eut-ont 
which they have recently placed on the market. In this the fuse is 
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HeEn.ey’s '* Lamm " CABLE. 
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Exp CONNECTION FOR CONCENTRIC CABLE. (One- fourth full size.) 


held in a removable carrier, the fuse wire being stretched along a 
grooved trough in the porcelain. The fixed part of the fuse whieh 
forms the base has a slightly wider groove, and the clips are so 
arranged that when the fuse is pushed in the fuse wire is encircled, 
as it were, by a tube. 


Stand No. 137 is occupied by Messrs. Hatnes & Co., who exhibit 
non-stretching belting, steam-pipe coverings, steam jointing and 
packing, lubricating oils and greases, engineers’ tools, castings, &e. 
A novelty shown is the asbestos ” slate, which may be pressed into 
any shape. It is said to be entirely fireproof, an excellent electric 
insulator and impervious to water. It looks somewhat like glazed 
tile, but is not so brittle. As implied by the name, its chief compo- 
nent is asbestos. | 

The British AccumMULATOR Co. (stand No. 148) display a series of 


HxxLET'S 0°05 8Q. IN. 
(Steel Wire Sheathed). 


: 11,000 volt cable, 30 miles of which is being 
of these is a og 53 United Tramways extension to Wimbledon, 
ed for the ed to convey the current from the Lot's-road gene- 

e cable SUME Ho Underground Electric Railways Co. of London. 
WADE station il ge section of it above. The cable is insulated with 
1 show a fu se and lead-covered, the armouring being directly 
v he lend without an intermediate serving of jute or covering of 


10 hour rate) downwards, as well as separate plates and sections of 
plates and accessories. The smaller types of cells are shown in 
glass boxes, while the larger types of plates are assembled in lead- 
lined wood and solid lead-alloy crate boxes. In the two last-named 
cases the plates are suspended from glass slabs, being separated by 
glass tubes. A further feature of the cells shown is the lead expan- 
sion feathers fixed between the side of the box and the negative end 


| 

| 
As supplied to the London United Tramways. | storage batteries ranging from the 4,400 ampere-hour type (at the 
These feathers are strips of lead bent to 2 wavy form and 


plates. 
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keep the plates firmly together. Being quite inside the cell, there is 
no creeping of acid outside the battery box. All the positive plates 
are of the large surface Planté type, the negatives consisting of & 
leaden net which, whilst offering a large surface, can hold a large 
quantity of active material. 


The British PRoMETHEUS Co. (stands Nos. 146 and 158) employs 
a different system of electric heating to other firms making similar 
92 apparatus. The heating conductor is an 

extremely thin film of metal deposited 

on mica and covered with a mica sheet. 
These heating elements are of a uniform 
size, 6 in. long, and they fit into clips, so 
that if one burns out it may be replaced 
just as a lamp. Each takes the full pres- 
sure of the mains across its terminals, all 
the elements being connected in parallel. 
In many of the radiators exhibited, a few 
lamps are placed inside to give the com- 
fortable glow which is appreciated by most 
users. The radiators or stoves are made 
in a multitude of artistic patterns, to which 
the small space occupied by the heating 
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REGULATING CONNECTOR. 
„ PROMETHEUS " REGULATING PLuoc. Cover Removed. 
element adapts itself well. The illustration below is a stove in the 
Adams style. In the case of flat irons, the bottom surface cf the 
interior of the iron is milled, and a sheet of asbestos or uralite is 
placed above the 
heating element, so 
that the pressure 
is uniform, and 
the heater is thus 
pressed tightly 
against the iron so 
that the distribu- 
tion of heat is uni- 
form. An alterna- 
tive form of heating 
element which the 
company has re- 
cently introduced is 
ring-shaped, and is 
clamped tightly 
round the bottom 
of the pot to be 
heated. With this 
arrangement it is 
essential that the 
pot itself be spun 
absolutely true for 
the heating to be 
uniform. A prac- 
tical form of regu- 
lating connecting 
plug for cooking 
appliances is shown 
above ; the contacts 
are arranged so that 
four different grades 
of heat may be ob- 
tained by turning the plug. The electrical part of the apparatus is 
all made at the company’s works at Kingston-upon-Thames, and 
the appliances also are mostly made in this country. 
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A PROMETHEUS” RADIATOR. 


The STEEL CORE Concrete Co. (stand No. 195) exhibit specimens. 
of their concrete ducts for electric light mains, reinforced with ex. 
panded steel. Several patterns of duct are shown, including the 
Post Office shape of hexagonal duct, and troughs for laying mains 
on the solid system, both in 6ft. lengths, and flat conduits with 
circular ducts (in 4 ft. lengths) for use on the drawing-in system. 
The company’s conduit is used by the Hammersmith Borough 
Council and on the North Metropolitan Tramways. A specimen of 
Messrs. Alexander Duckham & Co.'s “ Imperishable’’ system is 


"IxPERISHABLE " System. TaoucH Ssowine CONDUCTOR IN POSITION 
READY For FILIING. 


also exhibited. In this bare conductors are used, and rings of un- 
glazed vitreous porcelain are threaded over them. These porcelain 
insulating rings are fixed in the steel-core trough as shown above, 
and the whole is filled with compound and protected by a cover. 


One of the best shows in the Exhibition is that of Messrs. ELLIOTT 
Bros. (stand No. 145), who exhibit an entirely new series of indicat- 
ing instruments of various types for continuous current in actual 
operation on a switchboard. They are of the moving-coil type and 
absolutely dead-beat. Some of the special features embodied in their 


ELLIOTT Bros.’ New INKINd Device ror RECORDING INSTRUMENTS. 


manufacture are: They are made interchangeable, both electrically 
and mechanically; the special advantage of this being that new 
shunts or resistances can always be supplied without the instruments 
being returned. A zero device is provided in all types exterior to 
the case, thus enabling adjustment to be easily made. The moving 
coils are so wound that the resistance of the leads forms a much 
smaller proportion of the total instrument resistance than usual, 
and thus small variations in the length of the leads do not materially 


affect the instrument readings. They are adjusted to accuracies vary- 
hae 
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ing from 24 to d per cent., according to the type employed. All 
pointers are made of specially stiffened tube, thus considerably les- 
sening the chance of bending. Different classes of finish are shown 
on one side of the board, and also copies of certificates from the 
National Physical Laboratory and Board of Trade for instruments 
actually supplied. 

Several recording instruments are also shown in actual operation, 
a special feature of these being the new inking device, which will, no 
doubt. find favour for traction work especially. It consists of a long 
trough on the front of the instrument (see our first illustration), and 
this holds at least 100 times as much ink as the ordinary cup pen. 
The pen itself is very simple in form, being practically a piece of very 
fine bent tube, through which the ink flows by capillary attraction. 
We understand that this form of pen is very cheap. Enquiries at 
Messrs. Elliott Bros.' stall elicit the information that, although not 
on the market, they have designed a new form of recorder which 
enables fresh rolls of paper to be fitted without opening the case of 
the instrument. The paper spool is put into a small box on the top 
of the instrument, and is then fed down a specially-constructed chute 
into position. A section of the switchboard designed by Mr. Highfield 
for the extension of the Tower-street sub-station of the Metropolitan 
Electric Supply Co.is shown complete with instruments, switches, &c. 

A new pattern of the well-known ‘‘ Century test set is shown, 
greater compactness being a special feature. Several samples of 
portable instruments for both continuous and alternating currents 
are exhibited, and several other test sets, amongst which may be 
noted the insulation test set and others to suit special requirements 
of the new Home Office regulations in connection with electricity in 


Steel Spring to be 
Cetermined by experiment 
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: One-sixth full aa 
ELLIOTT Bros.’ 5,000-AMPERE SwItcu. 
(In the Plan of the Switch the Handle has been omitted.) 


mines. A portable testing set is also shown in this exhibit, 
specially designed for the mains supetintendent and cable engineer. 
This set can be used for the following tests : (1) Insulation resistance. 
(With 100 volt battery, insulation up to 200 megohms can be measured, 
and with 500 volt battery, 1,000 megohms.) (2) Copper resistance 
from 0-01 ohm to 11,000 ohms. (8) The localisation of a fault to 
earth in the insulation of acable. (4) Measurement of voltage from 
about 0-0005 up to &bout 550 volts. (5) Can be used asa very sen- 
sitive milliammeter (for currents as low as 0°00000065 amperes). 
(6) The galvanometer can be used separately from the rest of the 
apparatus. The set consists primarily of a sensitive pivoted 
D'Arsonval galvanometer with shunts for varying the sensibility ; 
a number of coils giving from 0 to 110 ohms by steps of 1 ohm, 
eoupled up in conj unction with two ratio arms (each ratio arm consist- 
ing of three coils, 1,000, 100 and 10 ohms) to form a Wheatstone 
bridge. A resistance of 100,000 ohms and a three-way switch are 
provided for taking the “ constant " of the galvanometer and making 
insulati he switch and resistance are so arranged that it 
i 1 ossible to damage the galvanometer in the event 
is practically ae esistance being very low, and a high-battery power 
ue iversal shunt gives four sensibilities to the galva- 
eng used. _ A am of the galvanometer is even throughout its 
NEM puo eget directly proportional to the current flow- 


had rii de ehtly e up, allowing deflections in either direc- 


ton: this i ey convenient for bridge work and fault localising 
; lg ve 


at the same time it does not greatly reduce the length of scale when 
used as a voltmeter or milliammeter. The scale is provided with a 
mirror, and the pointer is in the form of a knife edge. The “ insula- 
tion " portion of the apparatus is provided with a key, and a bridge 
part with a ** double successive " key that breaks both galvanometer 
and battery circuit. There are no plugs to lose or work loose, all 
the necessary alteration in connections being made by means of 
self-cleaning lever switches. Substantial binding posts are provided, 
and everything is clearly labelled. The whole is mounted on 
ebonite in a varnished teak case with carrying handle, and a 8 ft. 
tripod is provided, on to which the set is fixed when in use. 

Amongst the many switches exhibited there is a 5,000-ampere 
switch of the design shown in the accompanying drawing. A cheap 
D'Arsonval galvanometer, provided with both a pointer and a mirror, 
and chiefly intended for workshop use, is also on view. Mechanical 
and electrical speed indicators are shown, the latter consisting of a 
small dynamo and a voltmeter marked not only in volts but also in 
revs. per min., miles per hour, and so on, according to the use to 
which the instrument is to be put. These instruments are par- 
ticularly adapted for indicating, at the switchboard or any other 
place, the speed of turbo-generators. A neat indicator, the “ Sim- 
plex " indicator, has been improved in various ways, and is par- 
ticularly recommended by Messrs. Elliott Bros. for taking indicator 
diagrams from gas engines, the instrument, it is said, giving perfect 
diagrams up to a speed of some 650 revs. per min. In order to pre- 
vent the indicator spring (which is of the flat type) from getting 
unduly hot, it is fixed externally. An arrangement is fitted so that 
the drum may be stopped or caused to oscillate at will. The re- 
maining exhibits include ‘‘ Sparklet’’ fuses, standard resistances, 
white-metal castings, &c. 

The STERLING TELEPHONE & ELEcTRIC Co., stand Nos. 22 and 
87, have a good selection of their apparatus, a)l of which display a 
finish and workmanship which will no doubt be retained by the 
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SECTION SHOWING 


FIXING OF SOLENOIDS 

SOLENOID SWITCH WITH INDICATOR, 

used on the Bell Indicator Board 

for the Ritz Hotel. (Indicator flag 
not shown.) 


BOTTOM VIEW 


STERLING COMBINED PRIVATE EXCHANGE 
AND FIRE ALARM BO RD. 


when it starts its projected works in this country. The 
C Hy gienes " telephones, described in The Electrician for September 
22, are very much in evidence and attract considerable attention. 
The company have a number of writing.table exchanges of prac- 
tical construction, one of which we illustrate overleaf. The little 
switehboard on this is on the central- 
battery system with lamp signals, while 
on other specimens of writing tables 
grid visual signals are used. The 
relays (of the lamp signal exchange), 
weights and jacks are neatly disposed 
of at the back of the writing table. 
Being well cased in, they do not oceupy 
too much space, so that the usual com. 
plement of drawers and cupboards, &c , 
are provided. On one of the writing- 
table exchange sets, & typewriting 
machine is provided, this being fitted 
on a disappearing” platform which 
covers up the machine when not in use. 
This is intended as a stenographer's outfit, so that the clerk sitting 
at the table can wear a head gear telephone and take down letters 
which are dictated to her. l 
A new type of small private central-battery exchange board is 
shown, from five lines upwards. In these there are grid indicators, 


“ STERLING " FIRE ALARM 
Box. 
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and the calling indicator acts also as clearing indicator. By an in- 
genious arrangement of circuits, however, this only gives the clear- 
ing signal when both the people who are conversing hang up their 
instruments, instead of the signal being received directly the caller 
has hung up. These sets require about 16 volts to work them and 
can either be used with secondary batteries or with the Primax " 
battery supplied by the company, which is a caustic soda and copper 
oxide cell. Thirty cella of these would be required, or a smaller 
number of six-block agglomerate cells would also work the exchange. 
A fire-alarm system is shown combined with one of these small 
exchanges, the same wires being used, but with the addition ofa 
common-return wire. We illustrate on p. 29 a switchboard and in- 
dieator board with the fire alarm above it. This consists of a sheet 
of red glass in which the letters “ fire” appear when the glass of 
the fire-alarm is broken. Also on p. 29 is given an illustration of the 
fire alarm box, in which the plunger keeping the circuit open is 
held back by the glass. As soon as the glass is broken, this 
comes forward and closes the circuit as usual. An additional 
precaution is taken which prevents the reception of a fire alarm 
at the board if the case is opened with a key for ordinary inspection. 
There is a second contact under the iron cover, so that when the 
whole cover is open the circuit is broken there before it is made by 
the central plunger coming out. Another useful device in connec- 
tion with the fire-alarm box is that the terminal screws are made as 
sockets to take a testing plug. The inspector simply plugs his 


THE STERLING TELEPHONE AND ELECTRIC Co.'s WRITING-TABLE 
. TELEPHONE SWITCHBOARD. 


testing set, which consists of a buzzer and a condenser, into the 


sockets and presses the push, say three times, as a test signal. If 
everything is in order the operator sends him back a signal by turn- 
ing her magneto, which acts on the buzzer. The exchange board in 
connection with this system is provided with an isolation switch, so 
that, when the fire signal is received, the operator can cut off all the 
other lines from the indicator until she has ascertained the cause of 
the fire, and then she can make use of a common jack which con- 
nects her instrument to all the lines at the same time, and can inform 
them where the fire is. She has also a switch which disconnects 
the fire alarm in the case of a false alarm, and it is so arranged that 


when the glass of the call box is replaced the switch comes back to | 


its normal position. 

Another interesting exhibit is a section of the indicator board of 
the electric bell system which is to be installed in the new Ritz 
Hotel in Piccadilly. In addition to the ordinary service room 
indicator, in which a red bar appears when the bell is rung, 
there is a controller boardin the manager’ s office, or general office, 
in which a luminous signal appears, show ing the number of the 
floor. In addition to this a lamp lights up outside the room in 
which the bell has been rung, and it is only extinguished by 
depressing the push beneath it. The indicators of the service 
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board act at the same time as relays, there being two ironclad sole- 
noids, one of which closes the lamp circuits and the other re-opens 
them. The solenoids and contacts are seen in a figure on p. 29. 
The whole board is beautifully finished, and contains 490 move- 
ments. The luminous signal board used for the manager’s office or 
the general office simply contains a lamp for each floor and a relay 
which can be connected to a single stroke bell if required. The 
company also exhibit a large fire alarm which they have made for 
the same hotel, one feature of which is the long rubbing contact 
made by the indicator flap when it drops. 

One of the few exhibits of large machinery in motion is that of 
Messrs. CkossLEV Bros., who show three of their standard engines 
at stand No. 215. The firm's No. 2 suction gas plant is employed 
for supplying an R.E.” type high-speed gas engine. This engine 
is Nein of giving 27°5 B.H.P. as a maximum with town gas, and 
21:5 B. H.P. as a maximum with suction gas. It is coupled to a 
dynamo which supplies part of the current necessary for lighting 
the stand. Another feature of Messrs, Crossley's exhibit is an 
“ O.E.” type high-speed gas engine capable of developing 16 B. H. p. 
as a maximum with town gas, and 12:5 B.H.P. as & maximum with 
suction gas. This engine is also shown in actual operation, driven 
by town gas; it is coupled to a dynamo and effects part of the stand 
lighting. The third exhibit on this stand is an L. L. E.“ type high- 
speed oil engine and dynamo combined. This engine has an output 
of 4:5 B. H. P. as a maximum. 


PoPE's ELECTRIC Lamp Co. (stand 
No. 179) have a large exhibit of 
incandescent lamps made at their 
works near London. Like other 
lamp makers, they have introduced 
a large-globe lamp, the Rilelite." 
This, they inform us, is run at an 
efficiency of 2°8 watts per candle 
and gives 25 c.p. in a downward 
direction. The reflector shade, in- 
stead of resting on the lamp merely, 
is screwed on to the lamp cap, as 
shown in the figure below. This 


Pore RILNK LITE Lampe, 


company has also made a speciality 
of imitation candle lamps, in which 
the outer glass tube, representing 
the candle, is detachable, although 
the lamp cap is below, so that some 


of the light shines through the imi- Lamp. Lamp. 
tation candle. The construction is Complete with Tube re- 
clear from the illustration. The Tube. moved. 


arrangement enables the consumer 

to change the colour of the “ candle " to suit dining-table decorations. 

A stand which receives much attention is that of the PHCNIX 
DyNnaMo Mra. Co.(Nos. 117 and 126),who show some novelties in con- 
nection with generators and motors. Our first sketch illustrates the 
general arrangement of the auxiliary poles within the magnet frame, 
while the second diagram indicates the action of this compensating 
device. The construction is due to Dr. Pohl, the company’s dynamo 
designer for continuous-current machinery, and we understand that 
dynamos aggregating 5,000 H.P. have already been supplied with 
this commutating device, the largest machine thus fitted being of 
600 kw. capacity. It is now well recognised that the output of a 
given size of continuous-current generator is limited by two factors 
--the sparking at the commutator and the heat developed. In 
proportion as these can be suppressed, the weight and cost of a 
machine can be reduced for a given output; and as the efficiency 
of a modern dynamo is almost as high as it can possibly be, it 
is in the direction of diminished heating and improved commu- 
tating qualities that the efforts of designers are almost entirely 
directed. It is evident that during the time that any armature . 
coil is passing under the brush, the current in it has to be reversed 
and rise to its full value in the opposite direction. This is facilitated 
if the coil enters a reverse field during that time. In an ordinary 


FITEBNALLY) 
VgxTILATED. COIL. 


eommutating pol 
the armature. 
auxiliary poles is shown pr?) 
second sketch, 
5 ee in the machine in question, and the commutating 
siderable pe 

position correspon 
enclusions, the firm 
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shunt machine, however, the line of demarcation between the 
itive and negative fields varies in position according to the 
on the machine, on account of the distortion of the main 

field by the erees-field produced by the current in the armature. 
Hence the greater the load the more the brushes must be shifted 
towards the leading pole-piece. It will be seen that if the reverse 
field could be increased in strength proportionately to the armature 
load, the distorting effect of the latter might be neutralised and a 


west or © Pua:xix-Ponr ” AUXILIARY AND Curves or E. M. F. 


PoLES WITHIN MAGNET FRAME. 


fixed position of the brushes be secured. This desirable effect is 
obtained by providing auxiliary poles, the windings of which are in 
series with the armature. These poles create fluxes which link with 
the coils undergoing commutation, the direction and strength of 
these fluxes being such as to neutralise the reactance voltage and the 
voltage induced by the armature’s own flux. Strictly speaking, the 
strength of the auxiliary flux does not increase quite in the same 
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proportion as the motor load—owing to saturation—but the increase 
is sufficient to prevent sparking over a much wider range than would 
ordinarily be the case. The peculiarity of the poles as adopted by 
the Phenix Dynamo Mfg. Co. is that their faces decrease in breadth 
in the direction of motion for the purpose of equalising the field in 
the manner invented by Dr. Pohl (see the second illustration). The 
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as a standard four-pole shunt dynamo for an output of 80 kw. at 550 
volts at 525 revs. per min. With this output the machine did not com- 
mutate sparklessly, on account of the high reactance even with an 


air-gap of 4'5 mm. oneachside. Auxiliary poles were fitted designed 
to give constant commutation conditions over about one-half the 
neutral zone, the air-gap was reduced to 2:5 mm. on each side, and 
the rated output increased to 88 kw. Running as a dynamo giving 
60 amperes at 550 volts, the brushes could be shifted for more than 
lin. to each side of the central position without sparking. The 
machine was then loaded for a short time with 120 amperes, and 
even with 150 amperes, which is nearly thrice the normal full load 
current, without signs of sparking. At a load of 30 amperes only, 
if the winding of the commutating poles was short-circuited, exces- 
sive sparking occurred. All brushes were then lifted off the com- 
mutator save one positive and one negative brush, and even then no 
sparking occurred at full load, although the current density in the 
carbon was 98 amperes per square inch. The machine has also 
been tested as a dynamo at 1,000 revs. per min., and giving 1,000 
volts, the fields being separately excited at 550 volts, showing that 
even under these conditions of voltage and speed the auxiliary poles 
gave sparkless commutation. Whenrun as a motor, with 440 volts 
on the armature and 550 on the field, the speed at full load could 
be regulated from 850 to 900 revs. per min. At the highest speed 
only was there any sign of sparking. 

In order to improve the ventilation, the field coils are provided 
with ducts, as indicated by our third sketch. The effect of ventila- 
tion is clearly shown by the curves in the diagram. In the 
ordinary coil the external temperature rose to about double that of 
the ventilated coil on the same machine; while after the machine 
was stopped, and the air-blast consequently absent, the ordinary 
coil rose very much higher again, showing that its internal tem- 
perature was far greater than that of the other. 

A 34 n.r. shunt motor, fitted with auxiliary poles, was varied in 
speed from 470 to 2,400 revs. per min. by shunt control in our 
presence. It was taking 22 amperes at 220 volts, and showed no 
signs of sparking at any speed. One of the generators with auxiliary 
poles is coupled to a 400 B. H.P. three-phase 5,000 volt 50 a~ syn- 
chronous motor with rotating field excited from a 250 volt con- 
tinuous-current supply. The generator is specified to supply 1,140 
amperes at any voltage between 220 and 260 volts. This motor- 
generator (which is 5 set running) is fitted with a 30 H. p. 
induction motor keyed to the shaft of the motor - generator and used 
for starting purposes. The set on show is one of four of the same 
output which have been made for the Sunderland Corporation. The 
other machines exhibited include three-phase alternators, induction 
and ''squirrel-cage " motors, continuous-current motors and the 
„ Phenix" electric sensitive drill. This useful machine is fitted 
with ball bearings in the principal parts and is operated by a friction 
drive. The four pole series motor employed is capable of developing 
4 EH. . continuously and is fixed to an extension of the bracket. It 
carries on its extended shaft a small sliding friction wheel which 
entrains a friction disc keyed to the drill spindle. In order to vary 
the speed, the friction wheel may be fixed nearer to:or further from 
the centre of the friction dise by a simple mechanism. An ordinary 
tumbler switch is used for switching the motor on and off, no start- 
ing resistance being necessary. Another illustration shows the com- 
pany's brush-holder. Its parts are stamped out of sheet brass by 
special machinery, and it appears light and strong. The illustration 
is self-explanatory. 


A new “flame are lamp is shown by Anc Lamps (Lrp.) (stands 
Nos. 169 and 170), but Mr. W. J. Davy, the patentee, has asked us to 
refrain from publishing any details concerning its construction, as 
the patents are still in the provisional stage. There are in all some 
14 lamps of various patterns lighting the stand, the supply being 
from the Hammersmith mains at 220 volts alternating, 50 periods. 
The two flame lamps exhibited, we are told, are designed to run 
for some 26 to 30 hours without retrimming. Among others there 
is a photc-printing lamp and inverted reflecting lamp, a shop reflect- 
ing pattern and also miniature lamps. The company's self-contained 
compensator lamp is also on exhibition, a pattern designed to run 
off 200 to 220 volts alternating current with a single pair of carbons 
consuming only 300 watts. A twin carbon lamp, some 700 to 800 
of which have bon installed for street lighting in Cardiff and other 
towns, is also shown. The lamps are made in England. 


The chief feature of the INTERNATIONAL ELECTRIC Co.'s exhibit 
(stand No. 88), if we except a loud-speaking telephone which asks 
visitors in a stentorian voice to stop at that stand, is a large central- 
battery switchboard, in conjunction with which a four-party line 
system is shown, with polarised bells. A similar board to this is, 
we understand, being supplied for the Cape Town telephoneexchange. 
A 100-line exchange board is also shown, which is arranged so that 
it can be easily adapted for multiple working, np to a 2,000-snb- 
scriber multiple, if this should subsequently be desired. ‘Telephone 
engineers will also be interested in the specimens of indicators which 
are mechanically replaced by the insertion of the answering plug, as 
described inour articleon the Guernsey telephone exchange elsewhere 
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n this issue. A neat little“ cordless "switchboard, illustrated below,is | evidence of signalman Boote, on duty in the Hall Road signal-box at the 
also on view. The ship s telephone, which we alsoillustrate,isastrongly- | time, and by that of motorman Rimmer, the driver of the express train. 
made instrument. The transmitter is shielded by a revolving cover | There is a 10 minutes’ service of trains from Liverpool to Hall Road and 
when not in use, and on the cover being turned, to open it, the bell | è 20 minutes service beyond Hall Road to Southport. Thus, approxi- 
at the other end rings automatically. The receiver ear pieces are mately, half the trains arriving at Hall Road are turnback trains, and 


à > these, as soon as the station work is completed, are run direct through 
mounted on arms which are fixed to the case through a universal facing points either into the middle siding or into the down siding. 


joint so that they can be placed close to the ears. Some equally From these sidings the empty trains can be brought out direct to the 
strong instruments for use in mines are also shown, and a mili- up platform ready for the return journey to Liverpool. On the evening 
tary telephone which, in a modified form, has stood the test of the | in question the train leaving Liverpool at 6:20 p.m., due at Hall Road 
Russo-Japanese war. Considerable space is devoted to fire alarms. | at 6:37, arrived at 6:39 p.m., and was sent into the middle siding 
In a system of bells for calling up the fire- at 6:40 p.m. Boote was offered, and accepted, the 
men from the station, the generator is pro- 6:30 p.m. express train Liverpool to Southport from 
vided with two windings, one connected the Crosby signal box at 6:41 p.m., and his account 
between the two ends of the series circuit of what happened subsequently is, I believe, correct. 
passing through the bells and the other be- When he had put the 6:20 p.m. into the middle siding 
tween the line and earth. Each bell has a he reversed the facing points leading to it, so that 
second winding between line and earth, so they were in the normal position —i. e., right for the 


that all the bells can be rung even when there Main down nne ano bolted them. As soon as he 
is a short-circuit or a dead-earth on the line. accep %%% N 


home signal, which requires the bolt locks of both 
the facing points to be home, and also the starting 
signal, but when he tried to lower bis inner home 
signal he was unable to do so. Thinking the 
switch blades of the facing points leading to tho 
middle siding were perhaps not absolutely in 
their true position, and that in consequence the’ 
inner home signal was being held at danger by 
the electrical detector, he placed his starting signal 
and outer home signal to danger, put back the levers 
working the locks and locking bars of both facing 
points and worked the facing points leading to the 
middle siding, three times more vigorously, intending 
to force the blades into their accurately true posi- 
tion.* Unfortunately, Boote finished up by pulling 
over the lever working these points, by which means 
they were set for the siding instead of for the main 
line. He then pulled over the levers working the 
locks and locking bars of both the facing points, 
&nd lowered his outer home and starting signals. 
Finding he still could not lower the inner home 
signal he went to the window of the signal box with 
&'green flag and waved it to Rimmer, the driver of 
the express, intending thereby to signal the train 
past the inner[signal at danger, which was 173 yds. 
I i in advance of the signal-box. Rimmer accepted 
NTERNATIONAL ELECTRIC Co's CoRDLESS INTERNATIONAL ELECTRIC Co's Suir's this unauthorised signal. He was at the time 
SWITCHBOARD, TELEPHONE. running slowly as he was approaching the outer 

home emal at Cadger, Ah ee on the full 

‘ "m ae l current he rapi accelera e speed of the 
e fire alarms are exhibited similar to those supplied by thefirm to train and was running from 40 to 50 miles an hour before he 
the Great Northern Railway, the arrangement being that when the saw, when too late, that the facing points lay for the siding and 
glass is broken the box can be opened and a telephone, which is inside, not for the main line. From the points to the standing train was a 
can be used. The company also exhibit their various types of motors. distance of 88 yds., and, judging by the terrible result of the collision, 


In our description last week of Mr. A. P. LUNDBERO'S ibi speed could not have been appreciably diminished before it occurred. 


tand ' . ; I doubt very much if Rimmer cut off the current as he states, as the 
stand No. 106 we mentioned a method of controlling any number | handle of the controller was found in the full “on” position. It is 


of lamps from any number of points. Mr. Lundber | i its si 
j Pais . rg calls our locked by a catch in each of its six or seyen positions, and could not be 
155 ih ae the word series-parallel," which appeared turned a full circle by a succession of blows without being broken. 
ot line to the diagram of connections, might be superseded by What Rimmer probably did was to put on the vacuum brake as 


the word “intermediate ” with advantage. hard as possible when he found his train had entered the middle 
(To be continued.) | siding, and this has the effect of causing the circuit breakers to 

come out, and the sharp cracks caused by this were heard by Brere- 

— ———— ERES ton, the motorman of the train standing in the down siding. I con- 


H 155 that the OR was due solely to inadvertence in leaving the 
THE LÀ | siding points in the wrong position and then to disregard of rules on the 
NCASHIRE & YORKSHIRE RAILWAY | part of Boote, and to disregard of rules and reckless driving on the part of 
ACCIDENT. , Rimmer. This collision naturally attracted much attention owing to the 
great number of deaths resulting from it, and also owing to its occurring 
Thi id i in a section of the railway worked by electric traction. It may be de- 
18 accident, which occurred on July 27th, forms the subject | sirable, therefcre, to refer to some of the many points raised in connec- 
matter of a Report by Lt.-Col. E. Druitt, R.E., appointed by the | tion with the occurrence in the press and elsewhere. With regard to 
Board of Trade to inquire into the causes of the collision between | Whether the open corridor type of car is more liable to be telescoped than 
a passenger train and an empty passenger train at Hall Road on | the ordinary pattern with separate compartments, these open cars have 
the Lancashire & Yorkshire Railway. very strong and heavy underframes, and the tops are light and independent 
In this case the 6:30 p.m. express train from Liverpool to Southport | 9f the frame, being secured to it by a few bolts. It may be pointed out 
Road station "Hath half reg standing in the middle siding at Hall | Cy tie oben corridor carriage is coming into use on many railways where 
: nw i i , e car - 
C&r8— viz., a third-class motor eae Gs either Ver Ae i ing the express train behind the first motor car, which was very slight 
one a trailer cars between the motor cars, all fitted with Westing- en there d y rie pe pia danger with this type of car. It 
ouse automatic couplings, O ; must be remembere at this collision was a very violent one, the 
the express, in abeh pae about oe proe uo iud peris 20 pe express running at a high speed into a train weighing 170 tons standing 
leading car), two pere Ely treed Mare „killed (all of whom were in the | main (re taxes hard on. | The rear end of the first car of the standing 
, ur 1 5 0 e leading car o 
passengers complained 51 iue 298985 e pat), 1 pie express slid along under that of tha first car of the standing nin, and the 
very severe one, the leading car severely injured. | The collision was a | tob woodwork was all torn away and tho two oars completely telescoped 
, e * 
standing train being telescoped one inside the other. The iuo Doris = 50 yds. with the wheels not revolving but skidding, so that some tele- 
the first standing car were driven back underneath the second standing | ping was certain to occur whatever type of vehicle was in use. 
ot either train re were four bogies under this car. The only wheels derailed | — — ———— ——————-—--—-———————————— o 
brain was dile ac un the Bas 5 75 the front pelo of the express. Each These facing points being at the full limit of 200 yds, from the signal 
all wheels of the train, and the brak MODE: rake, working blocks on | box would require a very smart movement of the lever working them to 
, es on the express were stated to bein | get them truly home, and so to make the electrical connection for the 


good order. There was practically no dam icti di 
1 age to the permanent way. | detector to work, owing to the f 
The causes of this most unfortunate collision are clear y shown by the the rollera of the 5 . 
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With regard to the danger from fire, it may be pointed out that on this 
occasion as soon as the collision occurred a short circuit was set up be- 
tween the live rail and running rail, probably throngh a bar falling across 
them, and so a very large aro was formed at once, and this blew the 
section circuit breakers at the Formby sub-station but not those at the 
Seaforth sub-station, which were much further away from Hall Road, but 
the sub-station attendant at Seaforth records a heavy overload at the 
moment of the collision. This arcing caused by the short circuit soon 
ceased, either from the bar being fused through or something being moved, 
and then the current fed to the third rail from Seaforth was normal, 
showing that no short circuit existed. When the circuit breakers at 
Formby sub-station blew, the switchman on duty there tele phoned to Sea- 
forth sub-station and also to Formby signal-box to know if anything was 
wrong. and being informed all was well there, he, thinking the circuit 
breakers had blown through overload, restored them and found there was a 
load of 600 amperes (less than the normal load), and this shows that there 
was no longer a short circuit and therefore no arcing taking place. As soon 
as he had restored the circuit breakers the Hall Road stationmaster rang 
him up to cut off the current, which was done at once both at Formby and 
Seaforth sub-stations, and the third-rail rendered dead for that section of 
the line. About four minutes had then elapsed since the collision had 
occurred. On subsequent examination it was found that there were no 
signs of fire on any of the cars, except a slight charring of the woodwork 
underneath the first car of the standing train, and signs of short circuit- 
ing between the broken conductors and the ironwork under the car, which 
caused a certain amount of smoke, but there was no actual fire in any of 
the carriages, and no one in them could have received any electric shock. 
It may be mentioned that iron bars are supplied to stationmasters, and 
are also carried on the trains for setting up a short circuit and thereby 
blowing out the circuit breakers at the sub-stations in case of emer- 
gency. On the occasion in question the stationmaster should have 
telephaned at once to have the current cut off, as he saw the large flame 
of the arc, instead of first going to the scene of the collision. So 
far as ean be gathered from the results of the first bad collision on a 


railway worked by electric traction in this country, there would appear to 


be no extra danger of fire occurring among derailed coaches than ona 
railway worked by steam. On electric express trains there is one guard 
with instructions as soon as the train starts to walk through the train 


from end to end, count the passengers, and then stand behind the motor- 


man for the remainder of the journey. On electric stopping trains there 
are two guards, one of whom is always standing behin 


lision, the two most striking results are: first, the absence of any fire 
among the derailed coaches, the danger from fire being one regarded as 
especially liable to occur on railways using electric traction ; and, secondly, 
the very small amount of damage done to the cara, with the exception of the 
leading one of each train, due no doubt to the very heavy and stiff under- 
frames. Probably the collision would not have been so severe if steam loco- 
motives had been in use, as under the same conditions the acceleration of 
the express would not have been so rapid ; that on the electric trains is 
stated to be such that a speed of 30 miles an hour can be obtained from 
rest in a period of 30 seconds, but this, and the quick stopping due to the 
very powerful brakes in use, form the great advantages of electric traction 
fora fast and frequent passenger service of trains, and no danger need 
result therefrom if the ordinary rules for working trains are adhered to. 


CORRESPONDENCE. 


. — 


TRAIN-WEIGHT AND ACCELERATION UNITS. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sir: In your issue of September lst, 1905, on p. 786, in 
the review of Messrs. Ashe and Keiley's book on * Electric 
Railways,” the following words attracted my attention: The 
American ‘short’ ton of 2,000lb. is used in all weight 
measurements as well as the curious ‘unit’ of acceleration, 
miles per hour per second, which may be an American unit, 
although we should doubt it.” 

This paragraph prompts me to offer a few lines of explana- 
tion and comment, which may, possibly, serve to make some 
of your readers, even in England, change opinion, or, at least, 
suspend judgment, on the question whether these particular 
American “units ” are entitled to the palm, as freaks or curio- 
sities, in competition with the corresponding English units. 

The writer of that book review is, apparently, unconscious, 
as are many Englishmen, of the fact that the English method 
of expressing weight is, indeed, a great curiosity, and, inciden- 
at first, a source of perplexity to the “foreigner.” The 
first experience With curious units in England is had when one 
finds he weight, as given by the penny-in-the-slot automatic 

span Eni station, to be quite unintelligible, until 
veigher at the railway stave”, 

inqui f some native and ascertains that the bloom- 

me inquires 01. in units called“ stones," each of which 
ing thing is calibrated 1n ur Tena dl 
u half a s rter,” and represents 141b.; this being the 

V i ttle and persons. If 

“tandard ” English unit for weighing ca p 


the motorman ` 
when the train is running. Looking at the facts connected with the col. 


bodies 284 ft. 10 in., weight 115 tons 4 cwt. 1 qr.” 


his weight is still, say, 166 lb., as it was when he left home, 
he finds the index pointing to 11 stones 12 ; and on multiply- 
ing 11 by 14, and adding 12 he gets the whole, or 166 lb. He 
wonders, of course, why it is not just as well to express the 
whole of the weight in pounds, as is done in America, instead 
of partly in “ stones and the rest in pounds. 
meets with other curious units or ways of using them, and he 
concludes that in some way there seems to be a eort of national 
preference for, and pride in, the complicated, involved, round- 
about system of notation in England. 


But he shortly 


As for the American ton, it may need an explanation, but it 
requires no apology for its lack of consistency, as does the 
English ton. The American ton was, as is well known, “ pat- 
terned " after the English ton, and, like it, consists of “ twenty 
hundredweights." The “curiosity in this case, is the fact 
that our “hundredweight " does weigh 100 lb., as its name indi- 
cates, whereas yours weighs 112 lb.] We consider your hun: 
rain iba inj a misnomer; we think it should have been termed 
a * hundred-and-twelve weight"! We not only find our Ameri- 
can or “short " ton of 2,000 lb. more consistent with the defini- 


tion of a ton (i. e., as equal to 20hundred weights), but, practically, 


we find it simpler to 3 by 100 than by 112, or to divide 
by 2,000 than 2,240. The latter advantage is, obviously, 
more appreciated in America than in England; where the sys- 
tem used for expressing monetary values has developed a fond- 
ness, habit or custom (J do not know exactly which) for other 
units involving more or Jess complicated multiplications or 
divisions. Thus (doubtless by analogy with pounds, shillings, 
pence and farthings) the weight of an English railway train has 
to be expressed in tons, hundredweights and quarters (with 
“ stones " and pounds when great refinement and accuracy 
are Set a The following is a quotation from J. A. F. 
Aspinall’s classical Paper on Train Resistance” (Inst. C.E. 
Proceedings; Vol. CXLVII.): „Vehicles Nos. 1-5, with dyna- 
mometer car, formed the five-coach train; total length over 
Now, to 
get a real concrete idea of the whole of this weight, even when 
accustomed to the English multiphase unit system, it is neces- 
sary to bear in mind and to make certain conversions, thus : 
Since there are 20 cwt. per ton, then 4 cwt. = +, = 0:20 ton; 
the 1 qr. means 28 lb. A wt. * -5 = J, ton = 0:0125 ton, 
and, then, finally, by summing up, we get 115+ 0-20 4-0:0125 
—115:2125 tons. The American engineer, not appreciating 
the beauties and the intellectual training or gymnastic quali- 
ties of this mental arithmetic, would have given this weight 
directly as 115-213 English tons, or, simply as 129-04 tons 
(American tons then being understood). If the total weight 
was originally obtained in pounds, as is most likely to he the 
case, the English system involves division, first by 2,240, then 
by 112, and then by 28; the American system (using the 
“ short ” ton unit) involves merely the relatively simple division 
by 2, and then pointing off three decimals. 


Passing now from units of train weight to units of train 
acceleration, the writer is not in the least ashamed, but is rather 
proud to acknowledge that the mile-per-hour-per-second is the 
American unit of train acceleration ; and although he was not 
the original ** perpetrator " of this so-called “ curious” unit, ho 
pleads guilty to mune an active “propagator” or * promulgator ” 
of it, by using it and encouraging the students who attend his 
lectures to use it. The writer is not surprised, however, to 
learn that this unit is regarded as “curious” in England. It 
is much more simple, logical, consistent, direct and natural 
than the unit, which, in England, has been transplanted from 
the physical laboratory (namely, the foot-per-second-per- 
second) ; and, consequently, it may not be quite the proper 
thing. Itis possibly “ too easy " to use, and does not harmonise 
with systems wherein conversion factors appear to bo neces- 
sary either to keep up the fashion or to keep the memory 
under nr | | 
Nobody will deny, even in England, that the mile-per-hour 
is the recognised practical unit of railway-train speed or of 
railway-train velocity, and that it is the unit employed gene- 
rally in all English-speaking countries. It is, as we know, 
derived from, and is directly related to, the mile, which is the 
general unit of railway distance, and the hour, which is the 
general unit of railway time. When referring to a mean value, 
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railway men speak of a train-speed of so many miles per hour ; 
when considering an instantaneous value, they speak of a train 
velocity of so many miles per hour. All railway engineers 
understand this unit, and many of them, as the result of more 
or less experience with it, can estimate and give the speed of 
a train in miles per hour quite accurately. The great majority 
of them do not know the unit of velocity of the physicist (the 
foot per second) ; and it has no meaning at all to them until 
it has been translated into miles-per-hour. Now, train-ac- 
celeration is the time-rate of change of train-velocity. If we 
take V to represent train-velocity in miles-per-hour (its standard 
practical unit), and if we take A to represent acceleration, 
/ being time in seconds, then the rate of change per second in 
the train-velocity is expressed naturally and directly by the 
following simple equation :— 


di 5A a oe ae (A) 


What does the symbol A represent here ? 

Miles-per-hour-per-second ! It is the quotient of a quantity 
representing variation of velocity in miles-per-hour by a 
quantity representing a lapse of time in seconds. An ac- 
celeration at the rate of one mile-per-hour-per-second is simply 
an acceleration which occasions or results in a change of 
velocity equal to one mile per hour in the time interval of one 
second. This “curious” unit is readily understood, as the 
writer has found, by anybody who knows what is a mile-per- 
hour of velocity. 

When we wish to ascertain the result of the action of a cer- 
tain accelerating force during a certain time (usually a certain 
number of seconds), then, using the same notation, we write, 


t t 
J dV - A | di=A(t,—t,)=Al, 
to ko 


where t= (t, =t). 

This equation enables us to obtain directly just what we are 
interested in knowing—namely, the effect produced on the 
miles-per-hour by the accelerating force A. If, for instance, we 
had A=1:85 miles-per-hour-per-second, then, at the end of, 
say, 20 seconds, we would have a velocity equal to 


At = 1:85 x 20 = 87]miles per hour. 
Again, if we had to attain a velocity of 25 miles-per-hour, in 
15 seconds, we would need an acceleration equal 


an = 1:67 miles-per-hour-per-second. 


There is no conversion factor involved or required in these 
computations, for the simple reason that the foot-per-second 
has not. been unnecessarily brought in as a velocity unit. 

The English method of expressing and dealing with train- 
acceleration involves, to begin with, the translation or conver- 
sion of “ miles-per-hour " into“ feet-per-second," by means of 


the conversion-factor 3 280 - 
ccc LAF, 
3,600 

so that equation (A) takes the form 


146757 = 1-467 Aca. (AA) 

The resulting value « is one devoid of physical concrete 
meaning to the great majority of practical railway men, just 
because it expresses the rate of change in velocity in a language 
which is “ foreign” to them, feet-per-second, instead of miles- 
per-hour, which is perfectly familiar to them, as already stated. 
In order to find how long a time (f) will be required to attain 
or lose a certain train-velocity (which, as we know, is always 
expressed in miles-per-hour), the English system requires the 
preliminary conversion of the miles-per-hour into feet-per- 
second. Again, the conversion-factor! Again, the mental 
arithmetic, or the slide-rule, or the pencil and paper, to make 
the thing intelligible or palpable, when one is not a physicist 
or has not had special training in estimating velocity in terms 
of feet-per-second. 

These remarks should suffice to show that, from the stand- 
point of a railway engineer, our American unit of train-accelera- 
tion, the mile-per-hour per second, is not, after all, as “ curious ” 
and at the same time, that it is not quite as absurd, as your 
English unit, the foot-per-second-per-second. It is both consis- 


tent and practical. The only possible excuse for the use of the 
English unit is the precedent of its adoption and use by 
physicists. If this argument had any force, then the railway 
engineer should also renounce several other *' practical " units, 
which he has used, and he should study and adopt the stan- 
dard units of the physical laboratory ; and then freight would 
have to be measured in pounds instead of tons; distances 
travelled in feet, instead of miles ; earthwork in cubic inches, 
instead of cubic yards, &c. 

The fact is, that the more we look into it, the more we realise 
that this laboratory unit is quite out of its sphere in the field 
of railway engineering. | 

The countries using the metric system have also, in most 
cases, adopted a laboratory unit, which is the metre-per-second- 
per-second, as the unit of train-acceleration. The following 
quotation from the Paper on “Speed-time Curves” presented 
by the writer before the American Institute of Electrical Engi- 
neers, in June, 1902 (Transactions, Vol. XIX., p. 1,129), is of 
interest in this connection :—- 

The usual practice, in all countries where, the metric system 
is in use, is to measure train speed or car speed—i.c., ‘amount 
of velocity '—in * kilometres per hour,’ a term of measure analo- 
gous to our term * miles per hour The logical terms for unit 
of measure for acceleration—i.c., rate of velocity—or for the 
quantity termed the ‘acceleration coefficient’ in the Paper, 
would be ‘kilometres per hour’ per second, which would be 
analogous to our term miles per hour’ per second. For some 
reason, however, this unit does not seem to be much used, if at 
all. The unit of acceleration generally used by European engi- 
neers is the ‘ metre-per-second-per-second.’ It certainly would 
be more logical and less confusing to express both amount and 
rate of velocity in like terms, using either kilometres per hour 
only, or metres per second only, for the amount, and the same 
unit per second for the rate of velocity (acceleration coefficient).” 

The only change which the writer would make to-day in the 
preceding statements is in reference to the principal * reason" 
for this difference in train-acceleration units. The writer 
believes this reason to be related to the fact that in America 
the individuals who have done the most to develop or to give 
publicity to our knowledge of the theory of train movement, 
are engineers rather than physicists, while the conditions are 
apparently more nearly reversed in England and on the Conti- 
nent.—Yours, &c., C. O. Marrrovx. 

New York, Oct. 3. 


[No criticism of the American short ton was either expressed 
or intended in our review of Messrs. Ashe and Keiley's book. 
Its use was noted as a warning to casual readers. Our feeling 
about the weights and measures used in the United States is 
one of surprise that so much of the complicated English system 
has been retained. The unit question is quite a different 
matter. For railway purposes, miles per hour per second“ 
may have all the conveniences claimed by Mr. Mailloux, but 
the quantity is a practical or commercial measure, and not a 
unit. The term unit should be confined to the base or funda- 
mental quantities which arise from the first principles adopted 
in any particular system of measurement. ‘To call “miles per 
hour per second " a ** unit of acceleration " is as much a misuse 
of language as to call ** pounds per ton" (of tractive effort) a 
“unit of force.” They are convenient measures—nothing 
more.—THE REVIEWER. | 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Referring to The Electrician of September 15th, and the 
article therein, by Mr. C. C. F. Monckton, on the earthing of 
wireless telegraph aerials, I would say that I have recently had 
some experience in this direction, which may be of interest. 
In August, 1904, I erected two stations in Alaska at latitude 64. 
One of these was at St. Michael and the other at Safety 
Harbour. It was found necessary to build the station at St. 
Michael upon a glacial formation, with a slight covering of 
tundra. For 10 months in the year this tundra itself is com- 
pletely frozen. A substitute for the electrical ground was, 
therefore, necessary for both the sending and the receiving 
circuits. The accompanying diagram shows the method used. 

These stations, 107 miles apart, have been in continuous 
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service since August 4, 1904, without a single interruption 
from any cause. A total of about 1,000,000 words has been 
transmitted, many of which were in cipher. There have been 
no errors checked against either station during this time. 
The temperature has varied between 80°F. and—51^F. No 
trouble has been experienced in cutting out static or atmos- 
pheric disturbances, although the electric etorms in that region 
are frequent and severe. Neither the aurora borealis nor the 
currents caused by grinding ice have interfered with the trans- 
mission of messages. 


500 V. € amp AC. 
Arrangement of Ground Capacity in Wireless Telegraph Station at St. 


Micbael, Alaska lat. 64°). (Distance 107 miles.) 

Designed and erected by Captain L. D. Wildman, U.S. Army (August 
6, 1904;, under the direction of Brigadier-General A. W. Greely, Chief 
Signal Officer U. S. A. | 


The sending power is derived from a 3 kw. 500 volt 60 cycle 
single-phase alternating.current generator, which is trans- 
formed to 20,000 volts. The closed condenser circuit is con- 
nected with the open aerial circuit, through my linking coil, 
patented in the United States. Complete resonance between 
the two circuits is obtained by altering the inductance on this 
common coil, which is indicated upon a hot-wire ammeter, 
placed in series with the antenna. The antenna is 200 ft. 
high, having but two wires, and is made from insulated cable 
core. It is probable that no larger number of wires could be 
suspended on account of the great wind velocity experienced 
at times and the great weight of accumulated ice. — Yours, &c., 

LEONARD D. WILDMAN, 


Captain Signal Corps, U.S.A., Chief Signal Officer D. of Cal. 
San Francisco, Cal., Sept. 30. 


LEGAL INTELLIGENCE. 


= 


Hammersmith Borough Council v. Mulholland. 


At Brompton (London) County Court on Friday last, before Sir W. 
Selfe, plaintiffs sought to recover £52. 17s. 3d. for electricity supplied to 
defendant as proprietor of the King’s Theatre. 

Plaintiffs’ counsel said the amount had been reduced by mutual agree- 
ment from £80. 10s. 6d. to the sum claimed. The reduction had been 
made necessary by the fact that the first amount was arrived at from the 
reading of a faulty meter. 

Mr. MONROE, for the defence, said Mr. Mulholland was counter. 
claiming for £152 odd in respect of his loss of receipts by reason of 
plaintiffs' failure to provide a continuous supply of electrio current in 
respeet of extra limelight which had to be provided, and of additional 
work which had to be done on account of plaintiffs’ failure to instal their 
motor generator at the time promised. 

Mr. G. BELL, borough electrical engineer, said that the Council agreed 
to supply electric current to Mr. Mulholland when the theatre was in 
course of erection. The Council only supplied alternating current, but 
they agreed to have a motor generator installed, whereby alternating 
current could be converted into continuous current. Defendant had con- 
tinued to use the Council's electric current ever since, but he had not paid 
the account in which the mistake had been made. 


Sas no con 
that, therefore, t5 


loss at tbe oan! Protection Act, and, in consequence, any redress that 


that since a 
3 JUDGE 1. parties might ene come to some arrangement. 
10 5 zs held, and counsel announced that an agreement had 


been come to. The claim and counterclaim would be withdrawn, and 
the parties would pay tbeir Ow costs, / 


Roche & Oo. v. Electromotor & Dynamo Co. 


At the Lord Mayor’s Court (City of London) before the Recorder (Sir 
F. Fulton, K.C.) last week, plaintiffs sued defendants for £23. 1s. 6d. for 
electrical work done. Mr. Roche said that in March he was asked to give 
an estimate for re- winding six field coils for an electric motor. He gave 
an approximate price, and the work was given to them. Upon stripping 
the motor the price was altered. No particulars were given, but the work 
was done with wire of an English standard of the nearest gauge to that 
which had been used on the machine, which was of American make. 
Some three months after the account was sent in and payment pressed 
for, and then for the first time a complaint was made that the coils had 
not been properly re-wound. 

For the defence, Mr. E. B. HAERTEL, sole member of defendant firm, 
said the coils were now as bad as before plaintiffs were given the work of 
re-winding. Another motor had to be placed in the customer's premises, 
and they counterclaimed for expenses to which they had in consequence 
been put 
J ndgment for plaintiffs on both claim and counterclaim. 


Moser v. Scott. 


At Westminster (London) County Court, on Monday, plaintiff claimed 
damages for trespass against defendant, who is a builder and electric 
wiring contractor. It appeared that the tenant of the first floor of a house 
in Maddox-street, W., ordered certain electrical work to be done and 
stated that the landlord had given permission to use any of the existing 
fittings. The wiring and fitting work was completed and the tenant had 
a separate meter, necessitating a temporary disconnection of supply, and 
it was this that formed the alleged trespass, 

His HONOUR held that the tenant who gave the order (if anyone) was 
liable, and non-suited plaintiff, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— —— 


APPOINTMENTS VACANT AND FILLED. 


Birmingham Corporation require a resident engineer at the new 
Corporation electricity station (commencing salary £300, rising to 
£400 per annum); also a sub-station superintendent (£250, rising 
to £350), and a shift engineer (£120, rising to £250). Further par- 
ticulars from the city electrical engineer (Mr. R. A. Chattock, 
M. I. E. E.), 14, Dale end, Birmingham, to whom applications by 
30th inst. See also an advertisement. 


Two postal and telegraph inspectors and one mechanician are re- 
quired for the postal and telegraph department of Northern Nigeria. 
Salary £250 a year, rising by annual increments of £10 to £300, 
with free single quarters and second-class passage. Applications to 
the Crown Agents for the Colonies, Whitehall-gardens, London, 
S.W., until Nov. 1. See an advertisement. 

Portsmouth Corporation require & switchboard attendant. Appli. 
cations to the Engineer by 28th inst. 

South Shields Corporation require a general manager for their elec- 
tric tramways. Salary £250 per annum. Applications by 27th inst. 

À professor of natural philosophy and physics is required for the 
Transvaal Technical Institute, Johannesburg. Applications by 
Nov. 1, to Mr. A. R. Golding, 202, Salisbury House, London, E.C. 


Mr. H. N. Newcomb, of the South London Electric Supply Corpn., 
has been appointed engineer.in.charge at Wimbledon Electricity 
Works. 

Mr. David Heron, M.A., has been appointed instructor in mathe- 
matics for the engineering day courses at Northampton Technical 
Institute, Clerkenwell, London, E.C. 

Ilford Council have appointed Mr. S. A. Lovick, of Battersea, as 
canvasser for the electricity department at £2 n week and 2d. for 
every 8 c.p. lamp ordered. 


Alleged Frauds on Blectrical Firms.—On Friday Wm. Leslie, 
Alice Frances Cheesman, George Webber and Richard Thos. Rosen- 
berg were again charged on remand at Guildhall (London) Police 
Court with conspiring to defraud various electrical firms of large 
sums of money. Further evidence having been given, the case was 
again adjourned. 


Argentina.— The Review of the River Plate" states that 
Messrs. Quesada Hermanos have transferred to the Cia. Tramways 
Electricos del Sud their concession for an electric railway from 
Buenos Ayres to Androgue. 


Australasia.—An important legal decision has been recently given 
at Adelaide in connection with the purchase by the S. Australian 
Government of the tramways in Adelaide, with a view to having 
the whole system electrified. The Adelaide & Suburban Tram- 
way Co. asked £235,950 for their undertaking, but the Government 
refused the offer, and the matter was referred to arbitration. 

The arbitrators, Mr. H. Rymill (for company) and Chief Mechanical 
Engineer, Mr. T. Roberts (for the Government), asked the Supreme Court 
to settle the principle upon wbich the purchase-money in respect of the 
purchase was to be estimated, The company contended that the arbi- 
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trators were to determine the price of the whole of the lines and under- 
takings as a going and profit-making concern, including their statutory 
powers, privileges and revenae-earning rights. The Government claimed 


that all the company was entitled to was the value of what they had 


to sell. 


The court upheld the contention of the company, and decided that the 
Government must also pay the profits which the company would have 
earned, until the terms of the current periods expire in 1909, 1910 and 1911. 


Barnes.—The Council decided last week to give discounts off their 


charges for current for power and heating of 20 per cent. if con- 
sumption is between 6,000 and 8,000 units per month, and of 25 per 


cent. for 8,000 and beyond. 
Bermondsey. —The Council on Tuesday resolved to apply to the 


London County Council for sanction to a loan of £5,890 for exten- 


sions of plant at the electricity works. 


The borough electrical engineer (Mr. W. E. J. Heenan) recommended 
the provision of & 500 kw. steam dynamo and a boiler of the same evapo- 
rative capacity as the existing marine boilers, with switchboard exten- 
sions, steam pipe and exhaust connections, &c., at an estimated cost of 
The Electric Lighting committee endorsed the electrical engi- 
neer's views and recommended that, subject to estimate being submitted 
to the Finance committee, Mr. Heenan be instructed to prepare the neces- 


£5,390. 


sary specification and that advertisements be issued. 


Birming 


current :— 


For private lighting: From 6d. to 5d. per unit up to 300 units Ie 

or 
power: From 8d. to 2d. for first 800 units, 2d. to 14d. up to 3,000 units, 
All-day lighting supply will 
continue to be charged at 3d. per unit for first 300 units per quarter and 
2d. after, with a discount of 5 per cent. for prompt payment. The charge 
for current for the Corporation tramways will be 14d. per unit net for 
4,000,000 units per annum, 1}d. for second 4,000,000, and 1d. for all cur- 


quarter, and from 4d. to 34d. for quantities in excess of 300 units. 


and from 14d. to 13d. for over 8,000 units. 


rent over 8,000,000 units. 
The committee are considering the subject of letting out motors on hire. 


Bridgewater House Fire.—As usual in the case of a fire whose 


origin it is not easy to determine, a statement has been circulated 
that at Bridgewater House the electric wires were the probable 
With the concurrence of the Commercial Union Fire Office 
a conference was held at Bridgewater House yesterday, attended by 
Lord Ellesmere's secretary (Mr. Phipps), the consulting electrical 
engineers (Messrs. O'Gorman & Cozens-Hardy, represented by 


cause. 


Mr. O'Gorman), and Messrs. Hancock & Rixon, to whom the elec. 
trical wiring had been entrusted. It was found that internally 
insulated screwed steel conduit had been used, that there was abso- 
lutely no damage to the steel conduit, that there had been no 
arcing and no wires melted inside the conduit, and that the roast- 
ing given to the rubber had been caused by external heat. It was 
therefore agreed that electricity could not have been the cause. On 
the other hand, a lead gas pipe which was found in a partially 
melted condition near the fireplace is thought to have been the 
probable offender. 


Biistol.—On Tuesday the Electrical committee authorised an 
extension of the electric light mains. 


British Imports of Foreign Telephone Apparatus.— According 
to a parliamentary return relating to the imports of foreign goods 
and materials during the year ended March last, the Post Office 
imported telephonic apparatus to the value of £220,054 and materials 
for telephone and telegraph work to the amount of £8,417. 


Brixham.— Owing to the Board of Trade’s refusal to sanction the 
laying by the Urban Electric Supply Co. of high-tension electric 
cables along the road to Kingswear, the company have not been able 
to carry out their scheme for the supply of electricity in Brixham 
and consequently their tender for public lighting at £500 per annum 
(conditionally accepted in September) has been withdrawn. 


Oity of London.—The Charing Cross, West End and City Elec- 
tricity Supply Co. appealed to the Board of Trade against the con- 
ditions imposed by the City authorities in March with respect toa 
proposed change of pressure from 100 to 200 volts in the western 
area of the city. 

The Board of Trade have consented to the change subject to conditions 
(1) for the establishment of means of testing; (2) that consumers be re- 
paid the reasonable costs incidental to the change; (3) that disputes 
arising under No. 2 be referred to an abitrator appointed by the Board. 

An agreement has been entered invo by the City Council with the 
London Electric Supply Corp. for the supply of current at 14d. per unit 
for lighting the Foreign Cattle Market, Deptford. 

Instructions were given yesterday (Thursday) for the installation of the 
el: ctrio light at the Eastcheap underground convenience. It was stated 
that electricity was better suited than gas for the illumination of such 
conveniences. | 


. Oleethorpes.—On Wednesday the Council resolved to defer the 
purchase of the power station of the Grimsby Street Tramways Co. 
for five years. At the end of this period they undertake to purchase 
the station for £15,400, less £640 depreciation. 


ham.—The Electric Supply committee recommend the 
City Council to make the following reductions in the charge for 


Olacton.— The Council have resolved to proceed with their elec- 
tricity supply scheme at an estimated cost of £9,000. 


Commercial Intelligence.—The first meeting of the reconsti- 
tuted Advisory committee of the Board of Trade on Commercial 
Intelligence was held on Tuesday, the Marquis of Salisbury in the 
chair. A list of the members of the reconstituted committee was 
given in our issue for Sept. 1 last. 

The Chairman thanked the members for consenting to place their ser- 
vices at the disposal of the Board of Trade. He anticipated that the re- 
constituted committee, enlarged as it was by an increase in the members 
directly representing the commercial world and by the additional repre- 
sentation of colonial interests, would be of great assistance to the Board, 
and would be able to render useful service in connection with the com- 
mercial interests of the country. Valuable results were expected from the 
expert assistance which the committee would be able to render to the de- 
partment on questions affecting foreign customs tariffs and their bearing 
upon British trade, and also in developing the work already undertaken in 
collecting commercial intelligence and in disseminating it for the use of 
the manufacturing and trading classes. 

After a discussion upon questions which were likely to engage the at- 
tention"of the committee, the meeting adjourned. 


Croydon.—At a public meeting on Monday resolutions were 
unanimously passed in favour of the Council taking over the con- 
trol of the tramways at the expiration of the British Electric Trac- 
tion Co.’s lease next year. The terms of the company’s revised 
offer for a renewal of the lease were given in a recent issue. 


Dublin.—At the meeting of the Corporation last week a letter 
was read from the city electrical engineer (Mr. Mark Ruddle) dis- 
claiming responsibility for any breakdown or undue wear and tear 
which might occur to the machinery under his charge as a result of 
the use of the oils which the Council had directed him to use. 

Mr. Ruppie pointed out that the tests which he had adopted were 
sufficient tests, and denied emphatically that the English firm (whose 
5 was recommended for acceptance) had in any way been favoured 

y him. 

The Town CLxnk read a letter from the Greenmount Oil Co. stating 
that, as regards the engine oil supplied, they were not prepared to accept 
the report of the analyst, as, on ascertaining unofficially the figures 
given by him, they re-tested the portion of the sample retained by them 
in their laboratory, and found a difference of 156 seconds between the'r 
tests and the analyst's tests of the oil at 70°F. That difference would 
bring tbe oil above standard. They would be pleased to have their sam- 
ples submitted to Sir Charles Cameron or any other analytical chemist. 
With reference to the cylinder oil, they were aware that their sample was 
not up to specification. They obtained a sample of the oil used at the 
Pigeon House, which did not at all agree with the specification, and 
accordingly they made their sample to matsh the one supplied, as they 
understood it to be suitable. 

After discussion it was agreed to insert the letter in the minutes. 

The Four Courts have been wired and fitted for the electric light 
by Egan & Tatlow, and it is expected that current will be available 
for the opening of the Michaelmas sittings on 25th inst. There ure 
about 500 lights, varying from 16 c.p. to 50 c.p. 


Dunfermline.—The Council have refused to sanction the Scottish 
Electric Traction Co.’s tramways proposals, though it is probable that 
a modified scheme would be acceptable to members of the Council. 

Permission has been given to the National Telephone Co. to recon- 
struct their telephone system in Dunfermline, and to place their 
cables underground, subject to the cables being laid along other than 
principal streets, and that 2s. 6d. per subscriber be allowed for 
wayleave. ; 

At the meeting of the Council on Monday Provost Macbeth said 
there seemed to be & misunderstanding regarding the Council's 
negotiations with the Fife Electric Power Co. 

They were not bound to come to an agreement with that or any other 
company. All the Council had to do was to give notice to the Fife Co., 
which had Parliamentary powers in the burgh, that they (the Council) 
were to apply for a provisional order. Meantime he (the Provost) was 
continuing negotiations with the company, whose directors would meet 
shortly and adjust final terms, Within the last few days he had received 
& communication from a Manchester firm, who offered to erect electricity 
works, pay interest on capital, depreciation and sinking fund, and supply 
d for public lighting at a cost which was less than that of the 

ife Co. 


Edinburgh-Queensferry Tramway.—The application of the 
National Electric Construction Co. for consent to the construction 
of the Edinburgh-Queensferry electric tramway was last week re- 
mitted back by Midlothian County Council to the Suburban com- 
mittee with full powers. 


Electric Swing Bridge.—The mayoress of Hull (Mrs. Larard) 
opened on Monday an electrically-operated swing bridge over the 
River Humber and connecting Stoneferry and Newland. 


Electric Traction in British Columbia.—The Canadian Pacific 
Railroad Co. have approved an agreement between the company 
and the British Columbia Electric Railway Co. for the operation by 
electricity of the Vancouver and Lulu Island railway between Van- 
couver and Steveston, 
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lege will be formally opened at a later period of the present session. 
The total expenditure to date on the site, building and equipment 
has been £168,060. The building and equipment fund now stands 
at E209, 768, of which £198,845 has been received. The report con- 
tains particulars of the changes in the staff, the honours gained by 
students of the college durin 
Bursary (£40) and Gold Medal in electrical engineering were awarded 
to Mr. Geo. H. Stevenson. 


— — 


Electrical Association for Victoria (Australia) .— At a gathering 
of engineers and others engaged in the electrical industries held in 
August, to further the proposal (referred to in a recent issue of The 
Electrictan) to form a Victorian Electrical Association, the Hon. 
W. Knox moved and Mr. T. L. Coleman (Messrs. Edmiston & 
O Neill) seconded a resolution in favour of the promotion of such an 
association, and this was carried with acclamation. Messrs. F. W. 
Clements, J. O'Neill, G. Weymouth, H. Noyes, W. Nimmo, and 
J. A. Newton were appointed as a provisional committee, with Mr. 
T. L. Coleman as secretary. 

Electrical Developments in Italy.— The Societa Metallurgica 
Italiana, founded at Leghorn in 1887 for the manufacture of all 
kinds of worked copper, is perhaps the most important institution of 
the kind in Italy. The capital of the society has been raised from 
7,600,000 to 10,000,000 lire, and it possesses two other foundries— 
one at Limestre and the other at Mammiano, both situated in the 
district of Pistora. 'The company employs over 1,800 workmen— 
800 at Leghorn and 500 in the two smaller foundries. About 15,000 
tons of combustibles are consumed each year, and about 20,000 tons 
of copper ore are smelted. Some of the ore used is native, but 

much of it comes from the United Kingdom, America, Spain, &c. 

The station for generating electricity is equipped with five dynamos of 

1,000 ampe. each at 50 volts (two Savigliano, two Siemens, one Alioth 
for electrolysis. There are besides four dynamos (two Savigliano an 
two Bergmann) of 1,600 amps. at 500 volts for generating energy for 
motive power and light. In this department there is also a chemical 
laboratory for analysing electrolytis products, a shop for testing the 
strength of the materials, and a dark room furnished with a Thomson 
galvanometer and a Wheatstone bridge for measuring large and small 
electric resistances. The main shops contain all the plant necessary for 
working copper and its alloys, such as rolling mills, tube hammers, draw- 
ing plate benches, cutting machines, saws, milling, planing and turning 
machinery, wire rolling and wire rope machines, &c., the whole being 
driven by one motor of 500 m.r. and two of 120 m.r. each. The principal 
products of the Società Metallurgica are copper plates for locomotive fire 
boxes, brass plates, plates for Muntz metal, weldless copper and brass 
tabes, uncovered and tinned copper wire and phosphor-bronze, and bars 
and wires of brass, pinchbeck, German silver, &c. The company paid a 
dividend of 74 per cent. in 1904. 

Electricity in Dockyards.— The London & South-Western 
Railway Co. have just completed the construction at Southam pton 
of what is claimed to be the largest graving dock at present exis- 
tent. The dock has a total length of 875] ft. and is capacious 
enough to accommodate the largest vessel of any kind now vfloat or 
building. The equipment of the new dock includes an electric crane 
(also said to be the largest in the world) capable of lifting more than 
70 tons at a radius of 87 ft. 

Blectricity in Gold Mining —The report of the directors of the 
El Oro (Mexico) Mining & Railway Co. states that the substitution 
of electric power for steam will be completed by the end of the year. 
It is estimated that the cost of the installation will be recouped in 
two years by the reduction effected in the cost of operating the com- 
panv's mines and mills. 


Palkirk.— The electrical equipment of the tramway was officially 
inspected on Wednesday. 

Falmouth.—Electric lighting mains are now being laid by the 
Electric Supply Corp. 

Falham (London.)—The borough electrical engineer (Mr. Arthur 
J. Fuller) has drawn up and is circulating among householders in 
this district an illustrated pamphlet pointing out the many advan- 
tages of electricity for lighting, power, heating, cooking and other 
domestic purposes. The charge for current for lighting in the 
borough is 34d. per unit, with discounts, and for power ld., with a 
minimum charge of £1 per annum. A number of apposite illustra- 
Dons of eee i ane, moo: heating and cooking appli- 
ances are given in the pamphlet. 

After conn idering the report of the auditor on the electric lighting and 
zefase destructor accounts the Council are recommended to keep separate 
accounts for the electric lighting and destructor urdertakings. The 
charge to be mone 9 5 saree supplied eres 5 5 om 
the destructor is subsequently decided upon. urther point raise 
by the auditor was the cost of providing and maintaining the electric 
lamps and pillars for public lighting, which was treated in the accounts as 
a charge upon electricity revenue. The auditor held that there is no 

authority for this charge upon the electricity revenue, and the cost of pro- 
viding the lamps should be transferred to the general fund, and the charge 
lor the supply of current based upon this fact. The charge for arclamps 
is £25 kol which all capital charges, maintenance, &c., are provided. 
The cot 1 recommended that the electricity revenue be credited with 
£25 e veer lamp (large) per annum for street lighting, and that a deduc- 


= astual amount to be subsequently 
ton be made from this amount (the ter and transferred to the general 
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the year, &c. The Sir John Pender 


Greenock.—On the advice of the burgh electrical engineer (Mr. 


Robertson) the Council have decided not to entertain the request to 
extend the 2lectric lighting cables to the new cottage hospital to be 
erected in Port Glasgow, owing to the heavy cost (£2,000), but in 
the event of Port Glasgow Corporation taking a supply the subject 
will be re-considered. 


Application is to be made to the Secretary for Scotland for further 


borrowing powers for the electricity department. 


Grimsby.—The Lighting committee have decided to give a supply 


of electric energy to a consumer for a motor generator at the power 
rate. 


Hampstead (London).—The Council have adopted a recommen- 


dation of the Lighting committee to give private consumers the 
epnee of the maximum demand system or a flat rate after Decem- 

r. 
6d. per unit for the first two hours' maximum demand per day, 
and 13d. per unit after, but current consumed from April to Sep- 
tember will be charged at the uniform rate of 1jd. per unit. 
the flat rate system the charge will be 4d. per unit throughout the 


year. 


During the half-year October-March, the charge will be at 


On 


Hindley.— The Council are negotiating with the Lancashire 


Electrie Power Co. for the supply of electricity in bulk and for the 
transfer of the Council's provisional order. 


Hornsey (London) .— The charge for electric current for power 


and heating has been reduced to 2d. a unit. 


Huddersfield.—For the half-year ended Sept. 80 the total income 


of the tramways department was £38,298; working expenses were 


£19,010; and after paying £12,257 for interest and redemption 
fund charges, the surplus was £7,030. 

Kalgoorlie (W. Australia).—The Kalgoorlie Electric Power & 
Lighting Corp. have obtained permission to erect poles and over- 
head mains for lighting South Kalgoorlie. 

Keighley.—The receipts of the municipal tramways for the past 
year were £4,648, and the expenses £4,008, leaving £640. After 
paying interest and sinking fund there was a deficit of £1,612. The 
number of passengers carried was 1,091,409. 

Leith. —The formal opening of the municipal tramways has been 
fixed for Nov. 8. 


Light Railways.—The Board of Trade have confirmed the Bere 
Alston and Calstock Light Railway (Amendment) Order and the 
Padstow Bedruthan and Mawgan Light Railway (Extension of 
Time) Order. 

The Board of Trade have issued the North Devon Light Railway 
Order, which authorises the construction of light railways in 
Northam and Bideford, in extension of the Bideford, Westward Ho! 
and Appledore Railway. . 

At the Board of Trade on Wednesday Sir Herbert Jekyll heard the 
objections to the confirmation of the Newark and District Light 
Railways Order. 

The local gas company asked for the insertion of a special clause pro- 
tecting the company against electrolysis, but Sir Herbert held out no 
hope that the Board would insert such a clause. He considered sufti- 
cient protection was already given by the joint committee clause. In 
deference to the views of the Board's inspecting officer the promoters 
decided to construct a double line around two sharp curves. 


London Oounty Council.—At Tuesday's meeting the Finance 
committee reported an application from Woolwich Council for a loan 
of £16,275 for the cost of laying electric lighting mains over a route 
of 10 miles, and asking that the repayment be spread over 42 years, 
with three years' postponement of the commencement of repayment. 
The committee did not consider this postponement could be justified, 
as mains should produce income within & short time of their being 
laid. It was proposed that the loan be granted on the usual terms, 
and this was agreed to. 

Tramways.—The Highways committee again brought up their recom- 
mendation for the construction of new tramways of a total length of 
about 8 miles at a cost of about £414,160. (Details of the proposals have 
already been given in The Electrician.) 

Mr. PHILLIMORE suggested that the Finance committee might alter the 
present method of dealing with the cost of renewals, and should charge 
less in the earlier years of the tramway than in the latter. If this were 
done it would do away with the hesitation to embark on rew schemes 
which in the first year or two showed an estimated deficiency. 

Lord We.zy said he could hold out no hope of any such change as that 
suggested by Mr. Phillimore. 

The Highways committee recommended that expenditure of £5,300 be 
sanctioned for additional high-tension feeder cables for the Elephant and 
Castle sub-station.— Postponed. 
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Wiring of Consumers’ Premises.—The Highways committee reported 
that representations had been made to the Council by several metropolitan 
councils to revive the proposals giving borough councils which have power 
to supply electrical energy the further power to wire and fit up consumers’ 
premises and to obtain Joans for this purpose. The committee recom- 
mended that the Council should again seek such power in the forth. 
coming session. 


London United Tramways.—At the last meeting of Ealing 
Council it was stated that, with regard to the alleged excessive noise 
made by the company’s cars on the Ealing section, the managing 
director of the company (Sir J. Clifton Robinson) had written to the 
Board of Trade admitting that in Ealing the types of rnil and truck 
had militated against smooth running. 

The exceptional corrugations of the rails were due, possibly, to the fact 
that they did not contain sufficient carbon. He was advising the directors 
to discontinue the use of the type of truck at present in use and to equip 
the 60 Ealing, Acton and Hanwell cars with Brill trucks. With respect 
to the corrugation of the rails, he had equipped a motor truck with a 
form of travelling plane, which had (on the Middlesbrough, Stockton and 
Thornaby lines) proved eminently satisfactory in removing all grounds 
for complaint. He suggested that the inquiry intended to be held should 
be postponed until the end of the year, by which time he undertook to 
make the improvements indicated. 

The Council resolved by 12 votes to 5 to inform the Board that they 
did not consider the promises of Sir Clifton Robinson sufficiently binding 
on the company to abate the nuisance, and asked the Board to insist upon 
a compulsory arrangement being effected. 


Nelson.--The borough electrical engineer (Mr. W. A. Fraser) has, 
it is reported, tendered his resignation, which the Electricity com- 
mittee recommend the Council to accept. 


North Carolina.— The Financial Times” gives particlars of a 
scheme under which the Whitney Co, with $10,000,000 capital, 
has been formed to control the Yadkin Land Co. and the Yadkin 
River Power Co. The last-mentioned company is to construct and 
run hydro.electric works, the initial cost of which is estimated at 
$2,500,000. The complete scheme includes the extension of the 
cotton manufacturing industry in the district, and the provision of 
new electric railways for the carriage of material and goods. 


Obituary.— We regret to record the death of Mr. Alfred Morcom, 
chairman of Belliss & Morcom (Ltd.), which took place on Monday 
at his residence at Edgbaston, after a short illness. 

Mr. Morcom, who was born in the Isle of Man, was only 57 years of 
age. He was educated at Tavistock Grammar School and at Keyham. 
He left Keyham in 1871 first of his year, with first-class fellowship and 
honours in mathematics and several other subjects. Inthe same year he 
was appointed first assistant engineer on H.M.S. “Bellerophon,” and 
after a few years’ ship experience he was appointed (in 1874) assistant to 
the engineer-in-chief of the navy and lecturer on marine engine design 
at the Royal Naval College, Greenwich. Three years afterwards he 
became assistant to the chief engineer at Portsmouth Dockyard, and 
on the death of the chief engineer was promoted to that position for a year 
to complete the arrangements in connection with the transport and war- 
ships for the Egyptian expedition and the bombardment of Alexandria. 
Then he was sent in the same capacity to the dockyard at Sheerness, 
where he rendered conspicuous service. It was during his official 
connection with the Government at Portsmouth and Sheerness that 
Mr. Morccm became‘interested in the work of Mr. G. E. Belliss, the founder 
of the well-known firm of engine builders in Ledsam street, Birmingham. 
At that time Mr. Belliss was chiefly engaged in the construction of steam 
pinnaces and launches for the navy, and after remaining at Sheerness 
five or six years Mr. Morcom, in 1884, decided to leave the Government 
service and join Mr. Belliss in partnership. From that time the business 
of the firm of Belliss & Morcom was largely developed. In 1890 practically 
a new industry was commenced, consisting of the manufacture of high- 
speed engines for electricity generating purposes. The firm in 1893 was 
converted into a private company. Mr. Belliss becoming chairman and 
Mr. Morcom managing director. In 1904 when Mr. Belliss retired from 
business life, Mr. Morcom succeeded him as the head of the concern. 
The success of the firm has been due to a gradually built-up reputation 
for thoughtful and able design and perfect workmanship, and the credit 
of this achievement has been largely the result of the inventive energy and 
ability shown by Mr. Morcom in the management of the works and ia the 
training of the staff. Mr. Morcom was a member of the Institutions of 
Naval Architects, Civil Engineers and Mechanical Engineers, and he was 
also a member of the Council of the Birmingham University. He leaves 
a widow and family, His eldest son, Mr. R. K. Morcom, is a member of 
the Institution of Civil Engineers and occupies a prominent position in the 
management of the firm. 


Over-bridge Tramways.—The Bridge House Estates committee, 
having considered the proposals recently submitted by the High- 
ways committee of the L.C.C. in regard to the Embankment tram- 
way scheme, recommended the Court of Common Council yesterday 
(Thursday) to seek Parliamentary powers to widen Blackfriars 
Bridge or to erect a new bridge. The committee have been advised 
in the matter by Sir B. Baker. This recommendation was adopted. 


Persia.—It is stated that the Shah has asked the French Govern- 
ment to select for him an engineer to manage the electric generat- 
ing plant and general installation for lighting, &c., &t the Palace at 
Teheran. The salary is to be £320 per annum, with house, travel- 
ling expenses, &c. Several candidates for the post have come for- 
ward—apparently undeterred by any fear of the consequences. 
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Perth.—The Corporation's electric tramways were officially in- 
spected on Tuesday. 


Peru.—Electric tramways between Lima and Callao and between 
Callao and La Punta, as well as in the town of Callao itself, have 
now been completed. The Lima horse tramways are also being 
converted to electric traction, and a company has recently been 
formed for the construction of an electric tramway between Lima 
and Chorrillos. 

The railway from Guaqui and Lake Titicaca to the Alto of La 
Paz is connected with the city of La Paz by an electric railway now 
just completed. 


Ramsgate Tramway Inquiry.—The adjourned Board of Trade 
inquiry into the tramway accident which occurred on Aug. 3, was 
resumed at Ramsgate last week by Col. von Donop. The proceed- 
ings at the first sitting were reported in our issue of Aug. 25. 

The motorman (L. W. Lrovp) was now present, and said that he went 
on duty on the morning of Aug. 3 at 11:15 and took charge of the car 
from motorman Jones at Broadstairs Station terminus. Jones said when 
he handed it over everything was all right. Witness started away from 
the station, and had no difficutly with the car until he reached Wellington- 
crescent, near the top of Madeira Walk. He had had no trouble in de- 
seending the hill at Belle Vue-road from Thanet-road, and came to a 
standstill at the stopping-place at the intersection of the Plains of Water- 
loo and Wellington-crescent. He received a signal from the conductor to 
go on, and prococded along Wellington-crescent. After turning the corner 
he had worked his car up to the fourth notch of power, there being eight 
notches altogether. He got about half-way between Wellington-crescent 
and the next stopping place and threw off all the power, and gradually 
worked the power brake up to the third notch. By that time the car was 
just commencing the descent at Madeira Walk, and after he had gone a 
few yards further the wheels, without any warning, started skidding. He re- 
leased his power brake, as that was of no use when the wheels wereskidding; 
and worked the sand pedal, but, although he jumped upon it with all his 
weight, he could not get a particle of sand out of it. By that time he was 

oing round the corner and approaching the Board of Trade stopping place. 
ognising that he was going too fast he looked to see if the trolley arm 
was off, and saw that it was and was swinging backwards and forwards. 
That gave him to understand that he had no chance whatever of re- 
versing. He continued to work the sand pedal, as there was nothing 
else to do, but no sand came. The car was then just on the point of 
leaving the rails. He firmly believed that if the car had only gone for a 
few yards further on the rails he should have had it under control. He 
never thought the car was going to leave the rails at that point. The 
bottom part of the hill was always kept well sanded, but he had never 
seen the upper part well sanded. He remembered crossing the road, but 
nothing beyond. He did not know the car went over the cliff until he 
was told so afterwards. He merely remembered the car leaving the rails 
and going a little way. The statement of the engineer and manager (Mr. 
Humphries) that witness applied his brake too suddenly he did not agree 
with. He had no reason for applying his brakes. He already had three 
notches of his power brake on. He had been up and down that road since 
Easter and had never seen the upper part properly sanded. Witness 
had an old rule book which gave the maximum rate as 8 miles an hour 
in Wellington-crescent, but on this occasion the car was travelling about 
4 miles an hour. The car commenced to skid some distance before the 
Board of Trade stopping place. Witness knew the slipper brake was 
applied then. He 1 8 used his hand brake going downhill. He had 
no occasion to use it, and on that occasion he was only using it to keep 
the slack of his chain in. From beginning to end he did not apply his 
hand brake. At the time he looked at the trolley arm the car was travel- 
ling at the rate of from 6 to 8 miles an hour. On the incline the car might 
have been going at 10 miles an hour. At the last moment the car seemed 
to slow down a little. As soon as the car started skidding he knew he 
was powerless to stop it. When he took the car over from Jones the 
sand bunkers were full, and going down Belle Vue-road the sand-box acted 
roperly. He could not explain what prevented its acting properly at 
Madeira Walk, nor could he tell the cause of the wheels skidding. 
He commenced regular driving on July 29. He did not agree with the 
evidence of Mr. Humphries, who thought that the driver did not make 
sufficient allowance for the wet condition of the rails. Witness also con- 
sidered the sanding arrangement on the main line cars {com Ramsgate to 
Margate was much more efficient than on the loop line cars running from 
Broadstairs to Ramsgate. i 

ALFRED Buttock, motorman in charge of a car ascending the hill at 
the time of the accident, said he saw Lloyd working the sanding pedal. 
Witness shouted to his conductor to put sand on the line as soon as he 
saw the car running away. 

RALPH ÁLLSWORTH, a passenger in Lloyd's car, said he jumped off just 
as the car went over the cliff. He did not think the speed of the car 
slackened at all up to the time of derailment. . 

Conductor Woopwarp said he examined the line after the car had dis- 
appeared over the cliff and found it clear of sand. He had never seen 
anyone sand the line above a certain distance on the incline, but at the 
bottom he had noticed the line sanded. 

The Town CLERK inquired as to the scope of the Inspector's report to 
the Board, and was informed that nothing beyond the actual facts relat- 
ing to the accident which formed the ground of the present inquiry would 
be included. The inquiry then terminated. 


Shoreditch (London).—The Council decided on Tuesday to ob- 
tain two further turbo-generators at an estimated cost of £18,000. 


Smoke Abstement.—The question of finding some practical 
means for abating the nuisance caused by smoke will be discussed 
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by members of the Royal Sanitary Institute and the Coal Smoke 
Abatement Socicty at a conference to be held in December at the 
Roval Horticultural Society's Hall, St. Vincent-square, Westminster, 
under the presidency of Sir Oliver Lodge. The sections of the con- 
ference to consider Domestic Smoke Abatement, Factory and Trade 
Smoke Abatement, and the Administration, Legislation and Neces- 
sary Reforms, will be presided over by Sir George Livesay, Sir 
William Preece and Sir William Richmond. Municipal authorities 
throughout the kingdom have been invited to send delegates. In 
connection with the conference, the Royal Sanitary Institute are 
arranging an exhibition of smoke abatement appliances, and the 
elasaification of exhibits includes heating and cooking appliances by 
gas or electricity ; grates, stoves, mechanical stokers and fuel econo- 
misers, and other appliances for the prevention of smoke. Further 
particulars and forms of application for space from the offices of the 
Institute, 72, Margaret-street, London, W. 

Spain.—A concession has been granted to the Sociedad los Tran- 
vias de Zazagoza for the construction and working of an electric 
tramway in the City of Zaragoza. 


Switzerland.—The Alioth Electric Co., of Basle, and Valliére & 
Simon, of Lausanne, have been granted a concession for the con- 
struction and working of an electric railway from Sépey to Ormont- 
Dessus, 

Telegrams to Japan.—The Great Northern Telegraph Co. notify 
that they have been advised by the Japanese Telegraph Adminis- 
tration that all restrictions imposed upon telegrams exchanged with 
Japan, Korea and Formosa, as well as the military censorship at 
Nagasaki, have been withdrawn. 


The New Post Office Buildings.—In the course of his speech 
when laying the foundation stone of the new General Post Office 
buildings, His Majesty the King said— 

* I have observed with great interest the establishment and rapid growth 
of the telephone. I feel confident that this wonderful invention, which 
has been already proved so useful for economising time and facilitating 
eommercial intercourse, will be found capable in the future of more 
greatly extended use and development. 


Todmorden. —The opening of the Corporation's electricity works 
and refuse destructor took place last week. 

Mr. Handley, chairman of the Electricity committee, started the 
engines and the mayoress (Miss Jackson) turned on the current. The 
electricity works, designed by Mr. H. Waring, have cost £18,000. Bruce 
Peebles & Co. supplied the two steam dynamos (of 150 and 75kw. respec- 
tively) and W. T. Glover & Co. the cables. The charge to private con- 
scmers has been fixed at 5d. per unit, and 1s. Rer quarter meter rentals. 
The refuse destructor and the destrustor buildings cost between £5,000 

Tramway Iransfer Tickets.—At Sunderland Police Court on 
Tuesday a person named Joyce was charged with having travelled 
on 8 tramcar without having paid his fare and with intent to avoid 
payment. 

Mr. A. R. Darson, tramways manager, said defendant travelled on a 
car and when asked for his fare he tendered a transfer ticket that had 
been issued to another man. This practice was becoming common and 
he was endeavouring to stop it. Defendant said he did not know he was 
doing wrong in accepting and using the ticket. 

A fine of 58. and costs was imposed. 


Wireless Telegraphy.—The Gesellschaft für Drahtlose Tele- 
graphie (m.b.H), Berlin, have recently received the following orders : 


(1) The Deutsche Kaiserliche Marine has given an order for the erec- 
tion of two coast stations on the Baltic Sea coast. (2) Two complete over- 
land stations have been ordered for Rost and Soervagen, Norway. (3 
The experiments of transportable stations employing balloons an 
kites have been concluded in Sweden, and new trials with transport- 
able masts will now take place. (4) The proprietors of the ''Diaro 
Ferrolano " have installed a wireless telegraphic service between La 
Coruna and Ferrol (Spain), which, according to Spanish reports, con- 
tinues in perfect working order. The Spanish Government, we are in- 
formed, intend to work both stations on their own account, and the 
stations are now operated by Government officials. The construction of 
the stations for the fortresses Almeria and Melilla will soon be com- 
menced. (5) The Dutch navy has ordered three stations of 500 km. 
. The War Department of Holland is at present engaged in experi- 
menting with the company’s transportable stations, and one of their engi- 
neers is initiating Dutch officers in the operation of these stations. Two 
of the company's staff are also engaged in erecting twoexperimental stations 
in Batavia (Dutch E. Indes) One station will be built in Batavia, the 
second either on the island of Noerdwachter or in Cheribon (distance 
from Batavia about 190 km. across country). Cheribon is a port on the 
north coast of Java where men-of-war as well as the steamers of the 
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Aug. 25 an Argentine squadron, which included the above ships, paid a 
visit to the Brazilian Republic, on which occasion the President of Brazil 
sent the cruiser Barozo,” also provided with the Telefunken“ appa- 
ratus, to meet the squadron with instructions to greet the guests by wire- 
less telegraphy. 

Electro-Harmonic Seciety.—The first smoking concert of the 
season takes place this (Friday) evening in the King’s Hall, Holborn 
Restaurant, London, W.C., at eight o'clock, Mr. W. Worby Beau- 
mont in the chair. ö 
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TRADE NOTES AND NOTICES. 


— a 
TENDERS INVITED. 


Barrow-in-F'urness Corporation invite tenders for supply and 
erection of one 500 kw. combined steam engine and generator, one 
balancer booster, switchboard panels and connections for generator 
and booster, one water-tube boiler with superheater, one mechanical 
stoker, steam and exhaust pipes, valves, &c., one economiser, iron- 
work, one 15 ton travelling crane and one cooling tower. Speci- 
fications after 23rd inst. from the borough electrical engineer (Mr. 
H. R. Burnett), Electricity Works, Barrow-in- Furness, and specifi- 
cations and drawings may also be seen at the electricity works. 
Tenders (addressed to Chairman of Electricity committee) to the town 
clerk (Mr. C. F. Preston), Town Hall, Barrow-in-Furness, by noon 
Nov. 13. See also an advertisement. 

Clacton-on-Sea Urban District Council invite tenders for the 
supply and erection of gas engines and dynamos, switchboard, under- 
ground mains, accumulators, meters, crane and buildings. Specifi- 
cation, &c., from the consulting engineer (Mr. W. H. Trentham), 
39, Victoria-street, Westminster, S.W., after 23rd inst. Tenders, 
addressed to the clerk of the Council (Mr. G. T. Lewis), before 
3 p.m. of Nov. 6. See also an advertisement. 

Edinburgh Corporation invite tenders for arc lamps and are lamp 
posts. Specifications, &c., after 16th inst. from the chief electrical 
engineer (Mr. F. A. Newington), Dewar-place, Edinburgh. Tenders 
to the town clerk (Mr. Thos. Hunter, W.S.), City-chambers, Edin- 
burgh, by Oct. 23. 

Tynemouth Corporation invite tenders for supply and erection at 
their electricity works, Tariner’s Bank, North Shields, of one 165 kw. 
traction dynamo, Specifications, &c., from the borough electrical 
engineer (Mr. C. Turnbull), and tenders to the town clerk (Mr. E. B. 
Sharpley) by first post Nov. 2. 

London County Council invitetenders for electric lightingof band- 
stand in Villiers-street section of Victoria Embankment Gardens. 
Tenders to the clerk (Mr. G. L. Gomme), County Hall, by 10 a.m. 
Oct 25. 

London County Council require tenders by 10 a.m. 30th inst. for 
E months' supply of electric fittings, cables, &c., engineers' goods, 
oils, &c. 

Metropolitan Asylums Board want tenders by 10 a.m. Oct. 31 for 
an electric motor, engineers’ tools, &c., for Western Fever Ilos- 
pita], Fulham. 

Dundee Harbour trustees require tenders by 25th inst. for supply 
and erection of three arc lamps and three incandescent cluster 
lights, with wiring, &c., at Craig Pier. 

The Zuid-Hollandsche Electrische Spoorweg Maatchappij (South 
Holland Electric Railway Co.) Amsterdam, invite tenders for 
making of permanent way, engineering and additional works (in 
connection with contract No. 14), laying of rails and switches, and 
supply and use of gravel ballast, as well as some works in connec- 
tion with the railway (in accordance with contract No. 17). The 
estimated cost of the work is f1.986,000 (£78,000). Specifications 
from Messrs. Bevensen & Van Hoorn, Heenengracht, 38, The Hague, 
at cost of f1.12.20 (£1. 0s. 4d.). Tenders by 1:15 p.m. Nov. 2. 

Tenders for & concession for the construction and working of an 
electric tramway in the east of Madrid may be sent to the Director 
of Public Works, Madrid, by Dec. 13. Particulars are given in the 
* Madrid Gazette for Oct. 10, where it is intimated that local re- 
presentation on tenderers’ behalf is essential, as is also a deposit of 
about £60 to qualify tenders. 


TENDERS RECEIVED AND ACCEPTED. 

The Metropolitan Asylums Board have received the following 
tenders for electric lighting installation, fire alarms, telephones, &c., 
at the South-Eastern Hospital and ambulance station :— 
Bromley,Batstone & Kirk Alliance Electrical Co.. £6,026 12 


(accepted £4,894 0 | Wenham & Waters .... 5,974 0 
Belshaw & Co. ........ 6,894 0 Foote & Milne ........ 5,535 0 
Drake & Gorham ...... 6,590 0 Buchanan & Curwen.... 5,495 0 
F. A. Glover & Co. .... 6,500 0, 


Engineer.in.chief's estimate £5,100. 

The Great Western & Metropolitan Railway Co.'s have awarded 
contracts to the Metropolitan. Amalgamated Railway Carriage & 
Wagon Co. for the new rolling stock required for the Hammersmith 
& City Railway, which is now being converted to electric traction. 
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The electric motors and equipment will be supplied by the British 
Thomson-Houston Co. There will be 20 new trains, 10 for the 
G.W.R. and 10 for the Metropolitan Co., each train consisting of 
six coaches. 


The foll. wing tenders have also been accepted by the Works com- 
mittee of the Board :— 

Pritchetts & Gold, repairs and renewals to electric storage battery at 
Grove Hospital (at £25), also replacing negative plates in storage battery 
at Grove Hospital (at £42) ; Julius Sax & Co., rearranging internal tele- 
phones at head office (at £42. 158.) ; and for rectification of electric light 
and bell installations at Western ambulance station (at £19. 103.). 


City of London Corporation have accepted the tender of Lund 
Bros. & Co., at£4,190. 8s., for an electric lighting installation at the 
Foreign Cattle Market, Deptford; and that of the British Thomson- 
Houston Co. for 1,000 incandescent electric lamps at £40. 


Stoke Newington (London) Council have placed orders with 
Bruce Peebles & Co., Ferranti Limited, and the Electrical Power 
Sotrage Co. for sub station plant, switchboards, and storage battery 
respectively 


Islington (London) Council have accepted the following tenders 
for bituminous nutty slack coal : Phillips & Co., 10,000 tons, 2s. 6d. 
at pit’s mouth, 9s. 3d. delivered ; Charrington, Sells, Dale & Co., 
3,000 tons, 2s. 5d. at pit’s mouth, 9s. 1d. delivered. 


Wolverhampton Electricity committee have accepted the tender 
of the Anglo Russian Oil Co. for supply of lubricating oil to the 
electricity works for two years. 


Hammersmith (London) Council have accepted (out of 13) the 
tender of J. & A. Law at £57. 10s. for extension of handrail round 
switchboard. 


The tender of Barlow & Young for wiring and for the supply of 
fittings at Wapping Fire Station for £180 has been accepted by 
London County Council. 


Shoreditch (London) Council have accepted the tender of Willuns 
& Robinson for two Willans-Parsons turbines with Siemens gene- 
rators, with condensers, &c., at £18,475. 


Chiswick District Council have accepted the tender of Bromley, 
Batstone & Kirk for wiring the refuse destructor and other buildings, 
&c., at £120. 2s. 6d. 


Ashton-under-Lyne Council have accepted the following tenders : 
Dick, Kerr & Co., steam dynamo (Belliss engine); Babcock & 
Wilcox, water-tube boiler. 


Taunton Council have accepted the tender of Allin & Son for the 
supply of a tank for the electricity works at £72. 5s. 


Dewsbury Joint Hospital Board have accepted the tender of 
G. J. Hood for electric wall plugs and hand lamps. 


Bexley Council have accepted the tender of the British Westing- 
house Co. for a 50 kw. transformer at £65. 10s. 


Exeter Council have accepted the tender of Hubber & Son for 
whing the higher and lower markets at £180. 10s. 


* The Westinghouse Co. (U. S. A.) have recently secured an important 
contract from the New York, Newhaven & Hartford Railway Co. for 
the supply of 25 single-phase electric locomotives for service on the 
company's main line, which is being converted to electric traction. 

The single-phase overhead system has been adopted, but the loco- 
motives (by the Baldwin Locomotive Co.) will also use direct current 
where they traverse the line of the New York Central, which serves the 
suburbs of New York. Each locomotive will be equipped with four 
400 n.». Westinghouse single-phase motors of the straight series gearless 
type, and the unit switch system of multiple control will be used. The 
weight of the locomotives is approximately 78 tons, and with a 200.ton 
train making stops every 2:2 miles and attaining a maximum speed of 
45 miles an hour, the schedule speed will be 26 miles per hour. Express 
trains of 250 tons will be propelled at from 60 to 70 miles an hour by one 
locomotive, but heavier trains will be run by two or more locomotives 
coupled together and controlled from the forward cab. The motors are 
to be Spring-supported and connected by flexible drive in such manner 
that all dead weight will be taken off the axles. They will be permanently 
connected too in series, and on direct current the pairs will be operated on 
the series parallel system, and on alternating current by means of voltage 
control. It is stated that much interest attachos to the new electric rail- 
way, which is the first to adopt electricity over the whole line. 


BUSINESS NOTICES. 


Mr. A. Eckstein, who has for the past 18 years been connected 
with the General Electric Co., and since the formation of the public 
company in 1900 has held the post of managing director and head 
of the Manchester factorics and supply house at Victoria Bridge, 
terminated his association with the company this week. We learn 
that Mr, Eckstein has not yet finally decided upon his future course, 
but after a lifelong association with the manufacturing branch of 
the electrical industry he will doubtless shortly re-enter the field of 
his past activity. | 

Mr. N. Gunz has resigned his position of secretary to the General 
Electric Co. (Ltd.), and has decided to commence business as manu- 
facturers’ agent at 46, Queen Victoria-street, London, E.C. 


Messrs Clarke, Chapman & Co., Victoria Works, Gateshead-on- 
Tyne, and London, Liverpool, Glasgow, Manchester and Sunder- 
land, have decided to open an office at 21, Mountstuart-square, 
Cardiff, to deal with the whole of the South Wales district. The 
office has been opened owing to the extension of the company’s 
electrical business in the district, and also on account of the 
phenomenal success of their Woodeson water-tube boiler and Woode- 
son pumps on the North-East and West Coasts. Mr. George Winn, 
who has been at the Gateshead works for about 12 years, will take 
charge of the Cardiff office on and after Nov. 1. 

The Glasgow office of the Union Electric Co. (Ltd.) has been 
transferred to 12, Waterloo-street, which is in charge of Mr. Alex- 
ander Morrison, the company's representative for Scotland. Mr. 
Morrison has had considerable electrical engineering experience, 
having served his time with Mavor & Coulsoa, and subsequently 
being in the employ of Haddow & Co. &nd Glasgow Corporation 
tramways department. 

Mr. C. C. F. Monckton, M.I.E.E., consulting electrical engineer, 
informs us that his business address in the future will be 53, Victoria- 
street, Westminster, S. W. Mr. Monckton has had considerable 
electrical engineering experience in the East and West Indies, and 
is electrical engineer to the Government of Trinidad. 

Percy Joseph Driscoll and Chas. Balbiani (P. J. Driscoll & Co.), 
electrical engineers, 33, Portland.street, London, W., have dissolved 
partnership. 

In addition to the office recently opened at Newoastle-on- Tyne 
at K, Exchange-buildings, Quayside, the Eastern Telegraph Co. has 
opened an office at Cardiff at 38, Merchants’ Exchange, Bute Docks, 
where telegrams are accepted for all stations on the Eastern and 
Associated Companies' systems, including all parte of Australia, New 
Zealand, China, Japan, Straits Settlements, Dutch Indies, Philip- 
pines, India, the Red Sea, Africa, the Mediterranean, Greece, Turkey, 
Spain, Portugal, South America, &c. | 

The Direct Spanish Telegraph Co. has opened a Cardiff office at 
83, Merchants’ Exchange, Bute Docks, which is in direct communi- 
cation with the company's cable system between England and Spain, 
via Bilbao. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At Birmingham County Court on Wednesday Wm. Bannister, 
Frederick-road, Stechford, was examined. Liabilities £147; de- 
ficiency £143. l 

Debtor said he was an electrical engineer. He attributed his failure to 
lack of employment and excessive interest charged by money-lenders. 
He admitted having made mis-statements on an application form for a 
loan. He alleged that his wife’s name had been added to a promissory 
note for £35 signed by him since the note was posted. It was stated that 
Mrs. Bannister had made an affidavit that the signature was not hers. 
Examination was adjourned until Nov. 22. 

In the failure of Ernst Emil Donat, mechanical engineer and 
agent (trading as Donat & Co.), 21, Spring-gardens, Manchester, 
the first meeting of creditors will take place on 80th inst., at Byrom- 
street, and the public examination on Nov. 27, at the Court House, 
Quay-street, Manchester. 

Thos. Hill, electrical engineer, 24, Vicarage-road, Wolverhampton 
formerly of Stafford-strect, Willenhall, has been adjudicated 
bankrupt. l 

A first and final dividend of 1s. 43d. will be payable on 26th inst. 
at Trinity House-lane, Hull, in the failure of John Morley, elec- 
trician, &c., 7, North-street, Hull. 

Claims against Fred Shaw, electrical contractor, 258, Hessle-road, 
Hull, to Mr. C. H. King, Trinity House-lane, Hull, by Nov. 2. 

A meeting will be held on Nov. 14 at 79, Mark-lane, London, E.C., 
to receive an account of the winding-up of the Crypto Works Co. 
(Ltd.) The Crypto Electrical Co. carry on the electrical branch of 
the company. | 

A meeting will be held on Nov. 20, at 1, Oxford-court, Cannon- 
street, London, E.C., to receive an account of the winding-up of 
the Electrical Supplies, Rubber & Ebonite Co. (Ltd.). 

A meeting will be held on Nov. 14 at 79, Mark.lane, London, E.C., 
to receive an account of the winding up of the Electric Light In- 
surance & Maintenance Co., Ltd. 


Old Post Office Stores Sale.— Tenders are invited by the Post- 
master-General for the purchase of about 52 tons of gutta percha, 
100 tons of copper, a quantity of other metals, indiarubber, covered 
wire, incandescent lamp tops, tools, &c. Forms of tender can be 
obtained from the Controller, Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. Tenders will be received until 
10 a.m. Nov. 1. See also an advertisement. 


Apparatus for Sale.— Messrs. Price & Co., 82, Clerkenwell-road, 
London, E C., advertise for sale six arc lamps, and some brackets 
and pendants. 

Mr. R. Archer, Horsforth, Leeds, advertises for sale Evershed 
testing sets. | 
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Premises to Let, 4rc.— Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, London, N., have to let premises suitable for 
electrical works or light engineering trades. See an advertisement. 


Mr. G. F. Francis, 50, Buckingham Palace-road, London, S.W , 
has extensive factory premises near Victoria Station to let on lease. 
See advertisement. 


Messrs. Faraday & Rodgers, 77, Chancery-lane, London, W. C., 
have for sale, or for letting on lease for 99 years, some freehold land 
in Middlesex. Conveniently situated and suitable for immediate 
erection of factory. See advertisement. 


Nernst Lamps.—A new price list (No. 188) of Nernst lamps has 
been issued by the Electrical Co., 121-125, Charing Cross-road, 
London. W.C., which includes all the types shown in previous lists, 
l explains fully the special 
advantages claimed for the 
Nernst lamp, and com- 
pares the cost of current 
used with that of ordinary 
incandescent lamps. A con- 
siderable reduction has re- 
cently been made in the 
price of the Multiple” 
type of Nernst lamp, which 
provides means for regulat- 
ing the amount of light 
required. The makers claim 
that this type of Nernst 
lamp is capable of compet- 
ing with the enclosed arc 
lamp. The list also illus- 
trates and describes a num- 
ber of Nernst lamp acces- 
sories, and & number of 
water-tight fittings for shop 
and street lighting have 
now been added. Among 
the latter is the accompany- 


WATERTIGHT AMMBTER FOR Com- ne 4 < 

Frrrrx FOR PARINGCURRENTCon- ing illustration, which shows 
NEBNST SUMPTION OF Nernst how Nernst lamps are fixed 
LAMPS. WITH OTHER Lamps. into lanterns by means of 


three screws on the lantern 
plate which fit into the inlets as shown. Fig. 2 shows a small 
ammeter fitted with B.C. adapter and B.C. holder, which is used 
for comparing the current consumption of Nernst lamps with that 
of other lamps. 


es, &c.—E. Reader & Sons, Phenix Works, Nottingham 
and London, have ready a new steam engine list containing parti- 
eulars and illustrations of engines 
manufactured by the company for 
varied classes of work, including & 
special type of engine designed for 
driving dynamos, fans and other 
high-speed machinery. The illus- 
tration shows a simple single-acting 
vertical steam engine (Class S), 
which is a compact form of engine 
adapted for constant running at 
high speeds. This type of machine 
is supplied fitted with governor 
and flv-wheel for dynamo driving. 
Other designs for this special work 
are also illustrated in the list, 
copies of which can be obtained on 
application to the company. 

The Chas. Cohen Tool Co., 34, 
Barbican, London, E.C., have 
prepared a catalogue of tools and 
materials for electricians, engi- 
neers, machinists, watch and clock makers, &c., embracing all the 
light mechanical trades. The list contains about 2,000 illustrations. 


A new type of suction gas producer is illustrated and described in 
a eireular list being sent out by James Watt & Co., Soho Foundry, 


Birmingham. 

For the purpose of 
- Wytelite lamps a wh 
Electric Co. 


SIMPLE SINGLE- ACTING VERTICAI. 
STEAM ENGINE. 


advertising the merits of the Robertson 
ist marker has been issued by the General 


ed & new joint box list in handy 
W. T. Glover & Co. have prepa? f neat illustrations show some 


pocket form. In this list a number © 

df 15 le S donor concantkl and multicore types of patent 

aint bo g hich Mesara Glover & Co. supply. Instructions are 

printed i the list for jointing PV 

wading, &c ae 

as i the “ City Diary " 

ü "o d consecutive year Da : 
DIA Tg the aL. Collingridge, of the “ City Press 


Offices, Aldersgate-street, London, E.C. Like its predecessors, the 
“City Diary and Almanac for 1906 is crammed full of information 
useful to men having business relations with the City authorities, 
the City companies, the City charities, or, in fact, any of the public 
bodies whose business is conducted within the area administered by 
the Corporation of the City of London. There is, in addition, the 
usual three-day-to-a-page diary: interleaved blotting. At the price 
of 1s. this diary is both cheap and useful. | 


Electric Mining Rules and Data.—4A booklet has been prepared 
by W. T. Glover & Co. intended to combine in a handy form some 
regulations and data that may be useful to those interested in the 
application of electricity to mining work. Most of the matter con- 
tained in the booklet is copied from previously published sources, 
but some specially compiled items have been added 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified (from Oct. 11 to 17 with the ports of 
destination :— 

Africa — Cape Town, £298; Durban, £1,349 (including £762 telegraph 
material); East London, £361 ; Port Elizabeth, £150. Argentina - Buenos 
Ayres, £1,257 (including £60 telegraph material)  4ustralasia— Adelaide, 
£21; Auckland, £168 ; Christchurch, £30 ; Hobart, £120 ; Lyttelton, £23 ; 
Melbourne, £74 ; Otago, £234 ; Perth, £696; Rockhampton, £54 ; Sydney, 
£444; Wellington, £163. British Guiana—Demerara, £5. Canada— 
Halifax, £26; Montreal £141. Ceylon—Colombo, £421.  China— 
Shanghai, £214 ; Tientsin, £86. France—Paris, £44. German /— Ham- 
burg, £38. Gibraltar—£67 (including £14 telegraph material). Hol'and— 
Amsterdam, £115 ; Rotterdam, £22 (telegraph material). India—Bombay, 
£153; Calcutta, £3,724; Karachi, £77; Madras, £547; Marmagos, 
£140. Italy—Genoa, £21. Jupan—Nagasaki, £52; Yokohama, £275. 
Mauritius, £80 (including £14 telegraph material). Mezico—Salina 
Cruz, £25. Portugal—Biera, £295 (including £240 telegraph material). 
Russia—Batoum, £90 (telegraph instruments); St. Petersburg, £180. 
Siam—Bangkok, £19. Spain—Bilbao, £188; Grenada, £148. Straits 
Settlements— Penang, £49; Singapore, £162 (including £122 telegraph 
material). Sweden—Gothenburg, £83. United States—Boston, £250. 
West Indies—Trinidad, £17. Zanzibar, £700. Total, £13,796, against 
£54,357 in the corresponding week last year (Oct. 12 to 18). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be Lad from The Electrician office, po t 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 


" Radio-Activity." By Prof. E. Rutherford, F.R S. 2nd edition. 
(Cambridge: The University Press.) 12s. 6d. 

* Physikalische Grundlagen der Gleich ünd Wechselstromtechnik. 
By A. Kónigswerther. No. 1. (Hanover: Dr. MaxJünecke.) 8.20m, 

“ Traité Pratique d'Electrochimie." By Richard Lorenz. (Paris: 
Gauthier-Villars.)  Ofr. 


“ A Guide to the Electrica] Examinations." By Frederick H. 


Taylor. (London: Percival Marshall & Co.) 1s. net. 

* Lecons d'Electrotechnique Générale." By Paul Janet. 2nd 
edition. Vol. II. (Paris: Gauthier-Villars.) fr. 

" Die Elektrochemie der Organischen Verbindungen." By Dr. 
Walter Löb. (Halle a- S.: Wilhelm Knapp.) 9m. 

„Die Elektrolyse Geschmolzener Salze." Vol. I. Verbindun- 


gen und Elemente. By Richard Lorenz. No. XX. Monographien 
über angewandte Elektrochemie. (Halle-a-S.: Wilhelm Knapp.) 8m. 


“ Die Erwärmung der Elektrischen Leitungen." By Prof. Dr. J. 


Teichmüller. Vol. VII. Sammlung Elektrotechnischer Vort- 
rüge." Edited by Prof. Dr. Ernst Voit. (Stuttgart: Ferdin and 
Enke.) 1:20m. 


-— 


COMPANIES' MEETINGS AND REPORTS. 


— — 


Cuba Submarine Telegraph Co. (Ltd.) 


The sixty-eighth ordinary general meeting was held on Wednesday, 
Mr. CHABLES W. Parisa presiding. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting and the auditors' report. 

The CHAIRMAN said: Gentlemen, the report deals with six months’ 
working of a very ordinary nature. The last time I had the honour of 
addressing you I had to explain that we had been working under consider- 
able difficulties with two of our cables down, but I was able then to report 
that our new main cable from Cienfuegos to Santiago had been laid and the 
Manzanillo-Santiago cable had been repaired. These were completed last 
January and February and since then, I am glad to say, our business has been 
running its normal course, and we have been able to deal in a satisfactory 
and rapid manner with all our traffic. If we compare the statement 
of traffic for the first six months of 1904 and the first six months of the 
present year we find 1904 produced £16,526, while this year we only re 

eived £14,811. But I wish to explain to you that this difference in- 
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favour of last year was due to the French cable having been down 
part of the time; practically, it was not working for three and a-half 
out of the six months, and this brought us extra traffic, which does not 
usually come our way, and we may take it that our earnings for this half- 
year represent the usual business of our Company. Generally speaking, 
the Island of Caba has prospered, more so than the Weat Indies, but 
on the whole, I think we have done fairly well. Our total receipts are 
£14,811, to which we have to add interest on investments, &c., of £1,461 

giving a total of £16,272. Our expenses amounted to £6,334, and the 
preference dividend for the half-year comes to £3,000, making together 
£9,334, and we are able to recommend to you a dividend on the ordinary 
shares at the rate of 5 per cent. per annum and add £2,938 on to the 
balance carried forward to the current half-year, Our reserve fund now 
stands at £85,181, and I hope opportunities may arise in the future to enable 
us to gradually build it up to £100,000 again. I cannot too often repeat that 
no cable company can be in a safe position which has not a good reserve 
fund. The appeal to the law courts of Cuba for the subsidy due us for the 
coast cables has not yet come up for judgment, but I hope it may do so 
before long and that we shall obtain a favourable result. During the 
three and a-half months which have already run of the present half-year, 
I am glad to say we are holding our own very well, and I hope that when 
the next account is laid before you it will prove to be of a satisfactory 
nature. I now move the adoption of the report and accounts. 

The motion was seconded by Mr. George Keith and carried unanimously. 

Resolutions approving the dividends at the rate of 10 per cent. on the 
preference (less tax) and 5 per cent. on the ordinary shares (tax free) were 
then approved ; as were motions for the re-election of Mr. George Keith 
as a director, and Messrs. Gane, Jackson, Jefferys, Wells & Co. as auditors. 
A cordial vote of thanks to the chairman and his colleagues and the staff 
of the company terminated the proceedings. ! 


BRITISH COLUMBIA ELECTRIC RAILWAY CO.— At the meeting on Mon- 
day Mr. R. M. Horne Payne said that during the past year £107,445. 168. 8d. 
had been spent in extending and improving the company’s property. An 
arrangement had been made between the company and the Canadian 
Pacific Railway Co. by which the company electrified and worked the 
Canadian Pacific line to the centre of the salmon fishery industry on 
Fraser River, and the arrangement was proving a great success. 


ELECTRICITY IN MINING.—At the recent meeting of the Cassilis Gold 
Mining Co. (Victoria, Australia) the manager (Mr. F. J. Coote) said he 
had found that a hydro-electric plant would be the cheapest means of 
supplying energy, and that about 4,000 m.r. was available at Victoria and 
Cobungra rivers. He estimated that the company would save £3,000 a 
year in fuel, and increased convenience and economy of time in working 
would probably be worth a further £3,000 a year. The chairman (Mr. 
T. C. Plant) said the cost of the works was estimated at £11,000. They 
might find it advisable to reduce the number of dividends next year from 
twelve to six, as it would then only be necessary to borrow half the sum 
required for the electrical installation. 


INDIAN ELECTRIC SUPPLY & TRACTION CO. (LTD.) — At the first ordi- 
nary meeting last week Sir W. R. Lawrence, who presided, said the com- 
pany was the first to introduce electric supply and traction into the interior 
of India. The first eee of cables had been made, and the con- 
tractors expected to be able to supply current in March. The canvassing 
in Cawnpore indicated that the number of customers would be very 
numerous. In addition to Cawnpore, the directors contemplated develop- 
ing electric traction in other large towns in India, though they would not 
5 operations until the success of their initial experiment was 
assured, 


MONTEVIDEO TELEPHONE CO. (LTD.)—The directors’ report for the 
year ended July 31 states that the net profit was £15,473. 4s. 6d. after pro- 
viding for all working expenses in Montevideo and London. To this 
amount should be added £1,805, 15s. 1d. from last year, leaving 
£17,278. 19s. 7d. After transferring £5,000 to reserve, and £3,000 to 
reserve for renewal of plant, the directors recommend payment of full 
dividend at rate of 5 per cent. per annum upon the preference share 
capital, and of a dividend at the rate of 4 per cent. per annum upon the 
ordinary share capital, leaving £2,047. 38. 7d. to be carried forward. 
There has been a marked increase in the number of subscribers, and a 
proportionate increase in the receipts for the year. 


SWANSEA IMPROVEMENTS & TRAMWAYS CO. —The report to June 30 
states that gross receipts were £16,751, increase £2,920. Expenses 
amounted to £12,542, increase £2,557. The net profit was £4,293, and 
after paying preference dividends and taking into account £1,987 brougbt 
forward, £3,986 is to be carried forward and £1,000 placed to reserve. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— — 


NEW COMPANIBS. 


CAR TRUST REALISATION CO. (LTD.) (86, 106.) Reg. Oct. 11, capital 
£25,000 in 58. shares, to acquire assets of the Car Trust Investment Co. 
(Ltd.), to adopt a certain agreement and to act as financiers, railway and 
tramway proprietors, &c. First directors: R. D. Balfour, R. H. Glyn, 
L. G. Mortimer, A. Shepherd and C. O. Scott Murray. 

HOPPER & CO. (LTD.) (86,118.)—Reg. Oct. 12, capital £8,000 in £1 
shares, to adopt an agreement with P. Hopper and H. Wilson, and to 


carry on the business of electricians, electrical and general engineers, 
ironmongers, builders of electric tramcars and other vehicles, manufac- 
turers, importers and exporters of and dealers in dynamos, motors, tele- 
phones, bells, batteries, and electrical apparatus, &c. First directors, 
P. Hopper and H. Wilson. Reg. office, Elmsdale-road, Walthamstow. 


STATUTORY RETURNS. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)—In return to Sept. 6 
capital is £135,250 in 62,000 preference, 33,250 ordinary and 40,000 un- 
classified shares of £1 each, of which all the preference and ordinary 
have been taken up. £1 per share has been called up on 48,750 preference 
and 16,250 ordinary, and £65,000 has been received. 13,250 preference 
and 17,000 ordinary are considered as fully paid. Mortgages and charges, 
£20,000. 

EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.)—The return to 
Aug. 10 gives capital as £600,000 in 60,000 shares of £10 each, all of 
which have been taken up and paid for in full. Mortgages and charges, 
£500,C00. 


ELECTRIC OIL REFINING CO. (LTD.)— The return to Aug. 2 gives capital 
as £5,000 in £1 shares, of which 4,375 have been taken up. £1 per share 
has been called up on 882 and £882 has been received. £3,493 is con- 
sidered as paid on remainder. Mortgages and charges, nil. 


EXCHANGE TELEGRAPH CO. (LTD.)—In return to Aug. 10 capital is 
£246,250 in 8,125 A and 16,500 B shares of £10 each, of which 8,023 A 
and 16,200 B have been taken up (exclusive of forfeited shares). £9 per 
share has been called up on £6,000 A and £1 per share on 2,023 A shares 
and £56,023 has been received, in addition to £816 paid in respect of for- 
feited shares. £179,000 is considered as paid, being £10 per share on 
£16,200 B and £8 per share on 2,125 A (of which 102 have been for- 
feited). Mortgages and charges, nil. 


FIFE ELECTRIC POWER CO. (LTD.)—Return to Aug. 29 gives capital 
as £30,000 in 3,000 shares of £10 each, all of which have been taken up 
and paid for in full. Mortgages and charges, £15,000. 

GENERAL ELECTRIC CO. (LTD.) According to return to Aug. 7 capital 
is £800,000 in 40,000 preference and 40,000 ordinary shares of £10 each, 
of which 25,000 preference and 31,750 ordinary have been taken up. £10 
per share has been called up on 18,000 preference and 6,750 ordinary and 
£247,500 has been received. £320,000 is considered as paid on 7,000 pre. 
ference and 25,000 ordinary. Morigages and charges, £200,000. 


HALIFAX & BERMUDAS CABLE CO. (LTD.) — Return to Oct. 5, 1905, 
gives capital as £50,000 in 10,000 shares of £5 each, all of which have been 
taken up. £50,000 is considered as paid. Mortgages and charges, £46,500. 


HENLEY'8 (SOUTH AFRICA, TELEGRAPH,WOBES (LTD.) —In return to 
Aug. 4 capital is £2,000 in £1 shares, all of which have been taken up and 
paid for in full. Mortgages and charges, nil. 

YALE ELECTRIC POWER CO. (LTD.)—According to return to Oct. 6 
capital is £20,000 in 800 shares of £25 each, of which 629 have been taken 
up. £25 per share has been called up on561 and £13,780 has been received, 
leaving £245 in arrears. £1,700 is considered as paid on 68 shares. 
Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 

IMPROVED ELECTRIC SUPPLIES (LTD.)—A mortgage debenture dated 
Oct. 6, 1905, to secure £4,000, charged on company’s undertaking and 
property, present and future, including uncalled capital, has been regis- 
tered. Holder, H. Muff. 


— 


CITY NOTES. 


a — 


MEMORANDA (Oct. 19).—Bank rate 4 per cent. (since Sept. 28, 1905) 
Price of silver 283d. per oz. Consols 88,1, 8813 for money, 88} 4—83} z 
for account; 24 per cent. annuities 875—871. Consols Pay Day, Nov. 2: 
Stocks and Shares Continuation Day, Oct. 25; Ticket Day, Oct. 26; 
Pay Day, Oct. 27 ; Mining Share Carry-over Day, Oct. 21. 


BRUNNER, MOND & CO.—An interim dividend is announced at the rate 
of 35 per cent. on the ordinary shares. 


CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.) An interim ordi- 
nary dividend of 5s. per share is announced. 


CONSOLIDATED ELECTRICAL co. (LTD.) A circular letter has reached 
us which states that the negotiations referred to by the chairman of this 
company at the last meeting of shareholders for the sale of the company s 
works at Canonbury and of the manufacturing business carried on there 
have been brought to & successful issue, and that & new company (the 
Consolidated Supply Co., Ltd.) has acquired the said works and business 
as from March 31 last. (Particulars of the registration of the new com- 
pany were given in The Electrician for Sept. 22, 1905.) A circular has 
been issued stating that in consequence of the great improvement recently 
effected in the financial position of this company, and the reasonable 
assurance of a net profit for the current year more than sufficient to 
meet the preference dividend in arrear, as well as that now accruing, the 
directors feel justified in paying off the whole of there arrears, covering 
the period from Nov. 30, 1903, to May 31, 1905. a 

CRAIGPARK ELECTRIC CABLE CO. (LTD.)—The interim dividend on the 
preference shares at the rate of 6 per cent. per annum for the half-year 
ended Sept. 30 is announced. 


ELECTRICAL ENTERPRISE IN HOLLAND.-— It is stated that an American 
company (entitled the Holland-American Construction Co.) has been 


formed with a capital of 21,000,000, to construct light electric railways 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. in Holland of an aggregate length of 115 miles. Mr. J. G. Kaelber, the 
— 47 - — — | founder of the company, has obtained a concession for the u. adertaking, 
Ine. AGGREGATE, and Mr. J. H. Lukach, of London (a director of the British Westinghouse 


Co.) is said to be interested in the scheme. 


Dee, | | oon ———— 
(a) No. ofi Amount. Inc. 

weeks Dec. (a) GLOBE TELEGRAPH & TRUST CO.—The directors announce a quarterly 
& £ £ interim dividend of 3s. per share on the preference and 2s. per share on 


+ 19| 20 | 80525 |- 1,501 ; 
T i 9200 . 4117 | the ordinary shares. 
$ 1478| 4 | 514.148 T 35.009 | ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)— The directors have 
- 2 i " declared the following interim dividends: 3 per cent. on the 6 per cent. 
i is 125 i cumulative preference shares for current year (less tax) and 3 per cent. 
n 21:8 ei "^ 216 | on the ordinary shares (tax free). 
t ^ 41 srs + 1,737 SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Sales of electric 
tela 1979 F 1.188 | current for the Michaelmas quarter amounted to £17,577 against £16,755 
— 176 40 | 64336 |+ 94 | for the corresponding quarter of last year. 
- 6| 28 41,762 2,069 ; TC 
- 5 | 15 18,114 3 810 STOCK EXCHANGE NOTICE.—A renewed special applieation has been 
E | T „ made to the Stock Exchange Committee to grant quotations to 500,000 
„ DT jt 1975 | £1 fully. paid ordinary shares, 425,553 £1 fully-paid 6 per cent. cumula- 
— 187| 28 | 127,068 |- 6,674 | tive preference shares and £500,000 5 per cent. mortgage debentures 
" x: 10 51857 t : M (reg.) of the Lisbon Electric Tramways (Ltd.). 
f s| 41 | 165,010 |t 7878 | | WESTERN TELEGRAPH CO. (LTD.)— The directors, after transferring 
P 87 Dm 55 £60,000 to general reserve and £5,000 to maintenance ship's reserve, 
BR Mas 06 1,891 | have decided to recommend a final dividend of 38. per share, making a 
EP $27 : E: total dividend of 6 per cent. for the year ended June 30, and also the pay. 
-R7979 16 441.168 * 256,776 | ment of a bonus of 2s. per share (both tax free). The balance is carried 
T Ei 24 2,548 - forward. The register of transfers will be olosed from 24th inst. to Nov. 1. 
+ 66 E 60,817 |+ 320 | inclusive, preparatory to payment of dividends and bonus on Nov. 2. 
eee 41 i 71,191 | - £090 - 
- 60 165 88,042 |- 1, 900 JJ ees Se 
t o* ‘0 | 210005 H 2,480 
+ 30 gs 85,701 - "581 COLONIAL AND FOREIGN INVESTMENTS. 
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Dune Birr a 2 = k 18 s 40 10,960 md "1,405 ! Cum. © 000600000 060088086008 see 13 -1 - 0 0 U a 1 a 
Tams Oo si 7 4| Bs | + aja imes |+ nor| . Kfer Plate Ele tricity Cg. rd.. 7401 002 A ws 
— — 3 2j 715 | + P 10 | a + Ha u .. Do. 6 Now. Cum. Prefßf A 1, » s oo as 
Weta ieee) | 99 | , i Sim | 3 a | RosirioBler. C ox Pr Ia "LEG gg „ E. 
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116 9 e = * In calculating the yield, allowance has been made fur accrued interest but 101 


—B reels 6 95 T 
Ware Woollen Bis °” 6 — 654 | + 
— -ging period last year. f Minus 8 days, tor redemption. t Ex Dividend. 
These comparisons are with spe cor" 99 p p arsly eloctriosl. D 


Hus? day” 
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Do, 4 per Cent, de. . . .... 106 —107 | B 14 10 | Fob, Aug ʻi Brotopton & Kensington Kleo. Sup. Ore. 13—101| 417 6 2 
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CONTENTS OF THE CURRENT NUMBER. gathered together elsewhere. The demonstration served, too, 
Noris... Ge Wee. ens as a fitting conelusion to an enterprise which proved one of the 
Meetings of Scientific Societies 48 LABORATORY ..........0... 64 most popular attractions ever offered to London sightseers, for 
aaa Lighting in London. 49 , Electric Signalling on the Great the general public, as distinct from the purely electrical section, 
arthed and Unearthed Radia- Northern and City Railway. . . ; 
tors in Wireless Telegraphy. | ülucRGd re e c 66 undoubtedly supplied the bulk of the visitors. A noticeable 
By W. H. Eccles, D. Sc.. 50 ` Waterside Station No. 2 of the feature was the very large number of lady visitors, who were 
Electricity Meters. By C. H. |. New York Edison Company. doubtless attracted by the numerous and excellent displays of 
W. Gerhardi Illustrated. | Illustrated. Concluded.... 68 d ti to which e lee 5 
Continued................ 51 ' Thermodynamics of the Elec- is Spparauus .. tet ae a CA TE SUELOS 
Electrical Exhibition at trio Incandescent Lamp... 70 | fully applied in every-day use. 
Olympia. (Sixth Notice.) | Notes on. Alternate-current | * 3 | — 
Ilustrated................ 53 Induction Motors. By T. : m oe 
Uses of Electricity in Mines. Harding Churton. 3s .. 73 | As our detailed descriptions of the exhibits have shown, the 
By Henry Willock Raven- Is Machine Stoking Econo- branches of the electrical manufacturing industry that were 
shaw. Illustrated —— . 58 mical? By Alfred W. Bennis 75 represented have been making firm and steady progress. It 
The Influence of Electricity on CORRESPONDENCE .......... 761. i ; à 
Power Engineering. By The Guernsey Multiple is typical of the present-day methods of electrical engineers, 
W. B. Esson, M. Inst. C. E. Switchboard (Herbert Laws however, that there is in most cases a tendency to emphasise 
Concluded .............. 61 Webb). h ili ! i i 
Contemporary Electrical Science. | Legal Intelligence .......... 77 | the stability of the progress and to discount its amount. Some 
Compiled by E. E. Fournier Municipal, Foreign and General of those who made the largest displays indignantly resented 
( qvvs „ 63 Note 77 | the suggestion that there had been room for improvement in 
MWT -. 65 Trade Notes and Notices .... 79 ; ; 
Transactions of the American Companies Meetings & Reports 82 their wares during the past few y iu. d d erigit had been 
Electrochemical Society; ^ City Notes 84 | the degree of excellence already obtained; while others would 
Engineers’Turning[Horner]. Companies’ Share List 96 | blushingly acknowledge the indiscretion of having perpetrated 


an improvement or even a new invention which it had 
NOTES. not yet been possible to standardise and to manufacture in 
quantities, and would demur to removing the cover from 
: novelties which had not yet received that certificate of merit 
Iris seldom that an exhibition which has been opened during acknowledged proverbially to be the sincerest flattery. But 
four of the dullest and quietest weeks of the year has the good | those visitors who have been privileged, as ourselves, to 
fortane to gain more than that expression of faint approval | examine the exhibits thoroughly and to study their details, will 
which implies sympathy for a wasted effort. The Electrical agree with us that standardisation has by no means led to 
Exhibition that has just been closed, however, has been voted crystallisation, and that improvement is proceeding on the 
a success by exhibitors and visitors alike, and the receipts have | correct lines. If any visitors came away from the Exhibition 
exceeded the expenses by an amount that will enable the | with the report that there was “ nothing new,” they must have 
Executive Committee to refund the exhibitors a large propor- | been but casual observers or themselves inventors ; and if any 
tion of the sums paid for space. The interest taken in the | exhibitor came away dissatisfied with the results of his venture 
Exhibition by members of the electrical industry, and also by the blame must rest, not on the organisation of the Exhibition, 
the general public, was maintained to the closing day, when, but on the man’s own show or on his showman. 
in spite of the attractions in the centre of London in celebra- oe 
tion of the Nelson Centenary „Olympia was as crowded as it} Tyg competition of electric cooking utensils, the awards in 
had been on the three Pr EV DUS Saturdays. connection with which we announce this week, was a happy 
| ze idea on the part of the Executive Committee of the Exhibition. 
THE Exhibition had even a modest little demonstration of its | Occurring simultaneously with the reduction made by a number 
own in celebration of the day, and this was as successful as | of London electric supply undertakers in the price charged for 
everything else at Olympia during the past four weeks, for | electricity used for cooking, it re-awakened the interest in this 
the enthusiasm of the dense crowd at Olympia on Saturday | application of electricity that has lain too long dormant. With 


was as thorough as that of any equal number of persons | supply at 1d. per unit, electric cooking must become popular 
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in many quarters, if only the apparatus can be supplied at a 
reasonable price and can be proved to be durable. The meet- 
ings of the judges and the tests they made were held in camera 
but we think that we may suggest, without fear of contradic- 
tion, that the points to which the greatest attention was directed 
were perfection in design and construction, efficiency and pos- 
sibly price, rather than the actual edible products of the cooking 
trials. Although the employment of electric cooking utensils 
is not yet widespread, the manufacture of them may be deemed 
to have reached such a point that a good cook can cook a good 
dinner with those of A’s manufacture just as well as with B’s 
or C's. Our recent remarks as to unduly high cost of the 
apparatus have been widely quoted, gard ye do not doubt that 
they will have effect. If, therefore, the construction of the 
apparatus is so improved that durability may be vouched for, 
and repairs are cheap and easy, we may expect that in the end 
cooking ranges in which the heat is obtained by direct combus- 
tion will be as old-fashioned as is the horse tramcar to-day. 


THE interesting Paper on “ The Thermodynamics of Electric 
Lamps," by Dr. E. F. RoEBER, which we print elsewhere, 
draws attention to the important róle which electro-chemistry 
seems destined to play in the future development of electric 
lighting. Although in the earlier part of the article the author 
lays stress upon the fact that even in lighting by incandescent 
bodies it is possible to look for improvement by the use of 
substances possessing selective radiating powers, there seems 
at present little likelihood of any very startling developments 
on these lines. What advances have been made have all been 
by finding bodies capable of withstanding continuous running 
at extremely high temperatures ; it seems, moreover, that a 
filament which has to*be run at a very high temperature must 
be manufactured at a temperature as high or higher. In no 
case is this more strongly exemplified than in that of the im- 
proved carbon filament. recently described by Mr. HowELL in 
which the whole superiority seems to be produced by the pre- 
liminary high-temperature treatment. The Nernst, osmium 
and tantalum filaments also all require very high temperatures 
at some stage or other of their manufacture. The development 
of electric furnace work and electric heating which has made 
these temperatures commercially available has put into our 
hands methods which have already led to most promising 
results, and seem destined in the near future to produce con- 
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WE publish this week a short article, written at our request 
by Dr. W. H. ECCLES, on The Effect of Earthing the Radiator 
in Wireless Telegraphy.” Much misconception exists with 
regard to this question and much remains to be determined 


both by theory and experiment before the subject is clear. 
Dr. ECCLES' article places before us exactly what is known on 
the subject and indicates also what must be known in addition 
before the practician and the man of theory can work together 
on a common basis. The question is one of considerable prac- 
tical importance, and it is to be regretted that more informa- 
tion has not been forthcoming from those who are in a position 
to obtain it. A Paper, or even a letter from Sir OLIVER 
LODGE, pointing out the precise reasons for his abandonment 
of the earth connection in his wireless telegraph system, would 
be valuable at the present juncture. 
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In the course of a somewhat amusing action heard at Shore- 
ditch (London) County Court on Tuesday, the defendant main- 
tained that he could have houses wired in the Leyton district 
for five shillings a point. It seems that the supply authority 
refused to cornect an installation owing to the fact that the 
insulation resistance was not up to the standard specified by 
the Board of Trade. An electrician was called in, and after 
testing with an ohmmeter he discovered that the lead covering of 
a wire was in contact with the conductor itself. He thereupon 
made the fault good and sent in his bill. This bill was not 
paid, and the electrician had recourse to the County Court. 
The defence set up was that the charge tor finding the fault 
was exorbitant, and that it was greater than the original 
cost of wiring the entire house. In fact, the defendant 
asserted that it would have been cheaper to re-wire the 
premises. Now, although this case has its humorous side, it 
has also a serious moral. Five shillings per point is an 
exceptional price in most places, but it is fairly common in 
some of the poorer districts in London. It is quite certain, 
however, that the work cannot be done properly at this figure, 


and quotations of the kind should be discouraged by every 


possible means. 


siderable improvements in electric incandescent lamps. 
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Institution of Electrical Engineers. The opening meeting 
of the 1905-1906 session of the Institution has been fixed for 
Thursday, November 9th, at 8 p.m., when the premiums 
awarded for Papers read or published during the session 1904- 
1905 will be presented, and the President, Mr. John Gavey, 
C.B., will deliver his inaugural address. 


Cable Interruptions. Date of Interruption, 


Tarifa —Tan gi Jan. 18, 1904 
Jamaica — Coloo nn Jan. 10, 1905 
Cadiz — Tenerifff.e .. July 20, 1905 
Kotonou— Grand Bassam...........-. cen Oct. 4, 1905 


Great Western and Metropolitan Railways. — We are in- 
formed that the contract for the equipment of the trains on 
the Hammersmith and City line of the Great Western and 
Metropolitan Railway Companies has been awarded to the 
British Thomson-Houston Co. The contract is for 20 trains, 
the number of coaches per train being six. The equipment 
will consist of the B.T.-H. type G.E. 76 motor and the Sprague 
Thomson-Houston system of control. 


obituary.— Thie Times of Wednesday announced the sudden 
death from heart failure, at Barrow, of Mr. H. J. Brown, of 
the De Forest Wireless Telegraph Co. During that period of 
the war in the Far East when The Times despatch boat Haimun 
was cruising in the Yellow Sea, Mr. Brown was the operator 
in charge of the wireless installation on board the steamer. 
For five trying months he remained at his post, in all weathers 
and seasons, and was not even daunted when he read off the 
messages which informed The Times special correspondent on 
the despatch boat that the Russian Government promised to 
treat both correspondents and operators as spies if they fell 
into Russian hands. Mr. Brown was an American citizen. 

The death is announced of Johann Heinrich Meidinger, 
chiefly known as the inventor of the Meidinger cell which 
has been extensively used by the German postal autho- 
rities for telegraph purposes. Born in 1829 at Frankfort-on- 
the-Maine, the deceased studied at the University of Giessen, 
and, after taking his degree of doctor, travelled for several 
years in Europe. In 1869 he was elected Professor of Physics 
at the Carlsruhe Polytechnicum. 
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A Curious Shock Fatality.—Two employés of the North- 
Western Telephone Exchange Co. of Minneapolis, U.S.A., 
were recently killed by an electric shock in a peculiar manner. 
The accident occurred at the junction of the telephone line 
and the 30,000-volt power line of the Apple River Power Co. 
With a small linen tape-line in his hand, one man climbed the 
telephone pole to measure the distance between cross-arms, 
He tossed the end of the tape-line over the transmission wires, 
and when he again took hold of the tape death resulted almost 
instantly. His companion, who stood on the ground and held 
the other end of the tape-line, was also killed. The hands of 
both men were scorched, and the feet of the man on the 
ground were pierced as if from small shot. In searching for 
the cause of the accident, fellow workmen discovered that, 
extending longitudinally through the tape line were small steel 
wires which served to keep the line from stretching, and no 
doubt conducted the current. 

St. Louis International Electrical Congress, 1904.—_We have 
received from the American Institute of Electrical Engineers a 
series of 10 handbooks dealing with the various stopping places 
on the circular tour organised by the Institute for the reception 
and entertainment of its foreign guests who visited the United 
States in connection with the International Electrical Congress, 
at St. Louis, September 12 to 17, 1904. The books referred 
to deal with Boston, New York, Schenectady, Montreal, 
Niagara Falls, Chicago, St. Louis, Pittsburg, Washington and 
Philadelphia, and were prepared by the local reception com- 
mittees of the American Institute of Electrical Engineers in 
those centres. The object of this series was to present to the 
delegates short historical sketches of the cities visited and a 
„rapid survey of the power plante and important electrical 
industries along the route. There is also an additional volume 
entitled “ Edisonia,” being a catalogue of the principal objects 
of interest in the Collection of Edisonia at the Exhibition 
by the Association of Edison Illuminating Companies. The 
whole of the 11 volumes are uniformly bound in boards, and 
each contains on the average some 150 pages of reading matter 
well illustrated with numerous photographs and drawings. 
From a knowledge of the contents of these volumes we should 
say that many electrical engineers in this country would like to 
possess them. 

Wireless Telegraph Notes.—The Electrical World of New 
York announces that the European and colonial rights of the 
American De Forest Wireless Telegraph Co. have recently been 
sold to an English syndicate. Lord Armstrong, it is further 
stated, is the chairman of the new company, and it is understood 
that a number of other prominent financial men are connected 
with the enterprise. The patents of Mr. Nevil Maskelyne are 
included in the purchase, and the capitalisation of the new 
company is £120,000. 

Owing to a recent agitation in some of the Opposition papers 
of the Italian press against the contract between the Italian 
Government and Mr. Marconi, which grants an exclusive licence 
to the Marconi wireless telegraph system for 14 years, Mr. 
Marconi wrote to the Italian Minister of Posts and Telegraphs 
offering to consider the agreement as cancelled. "The reply of 
Minister Morelli Gualtierotti begged Mr. Marconi not to con- 
cern himself about any discordant opinion, which certainly did 

not reflect either the feeling of the country or that of the 
Government. This reply confirms the policy of the Italian 

Government in adopting the Marconi system and refusing to 
permit compulsory exchange of messages between it and other 
systems. Compulsory intercommunication was the main point: 
raised during the preliminary wireless telegraph conference 
held in Berlin two years ago. It is rumoured that the next 
conference will be held in Paris. 

The United States Patent Office.—The annual report of the 
United States Commissioner of Patents shows that the 12 
months ended June 30th last was a record year in the history 
of the United States Patent Office. The receipts of the office 
were more than a million and a half dollars and the expendi- 

f a million less. The report states that 
tures were a quarter o = li 
there were received in the last fiscal year 52,323 applica- 
Sod hanical patents 749 applications for designs, 
tions for mechanical bi 1,846 caveats, 11,298 applica- 
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applications for prints. There were 30,266 patents granted, 
including re-issues and designs, and 1,426 trade marks, 1,028 
labels and 345 prints were registered. The number of pa- 
tents that expired was 19,567. Allowed applications which 
were by operation of law forfeited for non-payment of the 
final fees numbered 5,154. The total receipts of the office 
were $1,737,334; the total expenditures, $1,472,467, and 
the surplus of receipts over expenditures, being the amount 
handed over to the treasury, was $264,667. The most impor- 
tant event which has occurred in the operation of the Patent 
Office during the last year has been the new trade mark law, 
which took effect on April lst. This new law, in extending 
the registration of trade marks to those employed in interstate 
commerce and in its reduction of the Government fee from $25 
to $10, has stimulated an enormous increase in the trade mark 
work of the office. The statute also provides for oppositions 
to the registration of trade marks, which is a new subject of 
litigation in the business of this office. 


Static Electricity in Ore Dressing.—In an article in The 
Engineering and Mining Journal of New York Mr. W. G. Swart 
states that after nearly five years of successful operation, it 
seems to be generally conceded that the electrostatic ore sepa- 
rator can be counted as being past the experimental stage. 
This is true, at least, of the Blake-Morscher machine, of which 
more than 40 are in operation. When a stream of ore par- 
ticles is dropped through the field between two poles highly 
charged with electricity of opposite sign, but not necessarily 
of the same potential, the particles are urged out of their 
original path and into different directions, with varying degrees 
of force ; the several minerals fall, each into its own receptacle 
at the bottom, With such an apparatus, our contemporary 
states, it is possible to separate substances independently 
of their conductivity. For example, to take materials of ap- 
proximately equal conductivity, fluorite may be separated from 
quartz or barite ; burite from blende; feldspar from corundum, 
&c. It must be evident that this enormously widens the field 
of the electrostatic process; and, when taken in connection 
with conductivity separations (where the conductivity is either 
natural or produced artificially), it gives a range covering 
almost all known minerals. The electrostatic generator has 
also been made closely to approximate the dynamo in relia- 
bility. The machine of the laboratory, running uncertainly a 
few moments at a time, has given place to mechanically-strong 
and powerful mica-plate generators, running continuously 
night and day, in damp and dusty mills. As now used by the 
Blake Company, all brushes and other moving contacts are 
abandoned, the field plates being self-exciting. The ozone 
and nitrogen compounds which are continuously formed are 
removed as fast as generated by a forced draught of hot, dry 
air, which also prevents all moisture deposits, so that the 
machines are now independent of atmosphere or altitude. 


Electric Railway Development in Holland.—According to 
the Electrical World of New York, the Holland-American Con- 
struction Co., incorporated under the laws of the State of New 
York and backed by Westinghouse interests, has for its object 
the construction of the most extensive electric railway system 
ever projected by Americans in Continental Europe. The 
scheme provides first for the building of a railway from the 
German frontier to the North Sea. Later on it is proposed to 
build several branches. The western terminus of the proposed 
line is Wykan Zee, on the shore of the North Sea, about 
3 miles north of the west end of the Amsterdam Canal. The 
main line is to cross Holland in a south-east direction to 
Arnheim, about a dozen miles from the German frontier. From 
Wykan Zee it will run to Zaandam, and thence into Amster- 
dam. Continuing in approximately the same southerly direc- 
tion, the main line will cross the canal that connects the Rhine 
withthe Zuyder Zee to Utrecht. From Utrecht the road will cross 
the lower Rhine Valley to Rhenen, a small town some 5 miles 
north of the Rhine, where it will turn slightly north of due 
east to its terminus in Arnheim. It is said that the system 
may be extended by the construction of branches, so that ulti- 
mately the entire lines to be built by the Holland-American 
Company may aggregate some 250 miles. Wykan Zee, the pro- 
posed western terminus of the line to be first constructed, is 
not now in direct land communication with Amsterdam, but 
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from Zaandam to Arnheim the railway will practically parallel 
steam lines already in operation. Both goods and passengers 
will be carried by the proposed railway on its main line and 
branches. The ballasting of the lines will be in accordance 
with the best American practice, and the rails will be heavy to 
permit of high speed. The average speed to be maintained 
between towns is expected to exceed 50 miles an hour. The 
road will be constructed on a private right of way, as is 
necessary under the Dutch laws. It is estimated that the enter- 
prise will involve an expenditure not far short of $5,000,000. 
Measuring the Flow of Water in Rivers.—In a Paper read 
before the Boston Society of Civil Engineers, Mr. H. K. Barrows 
described an electric meter for determining the flow of water 
in rivers as used by the Hydrographic Branch of the United 
States Geological Survey. There base been many forms of 
flow meters used by the Survey in one way or another, but 
it has been found that the Price electrical meter gives, in 
general, the best results for river work. This meter is made in 
two sizes, the smaller size for use at ordinary and low-water 
stages, and the larger size, which is built stronger, for use 
when the velocity is high and the number of revolutions of the 
smaller meter would become too great for counting. The 
meter is suspended by a double-conductor cable which is 
heavily insulated. "When this cable is new and in good con- 
dition it will safely carry a dead weight of 35 lb. or 40 lb. for 
holding the meter in place. The meter proper consists of cups 
of peculiar shape, mounted upon a shaft which revolves with a 
speed proportioned to the velocity of the water. In the Price 
meter, the shaft is vertical, and the greater part of the weight 
of the moving parts comes on the lower bearing, which is 
adjustable by means of screws. The top end of the shaft of 
the meter is bent slightly so as to give it an eccentric motion 
as the cups revolve, thus making and breaking an electric cir- 
cuit as each revolution is made. The primary cell consists of 
a hard rubber cell with a cylindrically shaped carbon which is 
connected with a platinum wire extending through the bottom 
of the cell. The other pole is of zinc extending through a 
rubber stopper which closes the cell. "This cell fits in a case, 
and is connected in circuii with a buzzer through the contact 
device of the flow meter. Experiments have shown that with the 
smaller Price meter, measurements of velocities of less than about 
4ft. per second are not reliable, the chief reason being that the 
friction of the meter on its bearings grows relatively greater as 
the velocity decreases. Two important improvements which are 
now being considered are the use of ball bearings, which should 
make the low velocity readings much more reliable, and the 
use of some device whereby, when desirable, only every fifth 
(or tenth) revolution of the meter will be recorded. This latter 
improvement will enable the sinall meter to be used for high 
velocities, and will result in a greater field of usefulness for 1t. 


Roller Bearings.— Mr. F. W. How read a Paper on “ Roller 
Bearings" before the Tramways and Light Railways Associa- 
tion last Wednesday, Mr. A. L. C. Fell being in the chair. 
Much of the Paper was a repetition of,the author's Paper on 
the same subject before the British Association in South Africa 
(see The Electrician, Vol. LV., pp. 862 and 866), but some new 
tests and additional information were also given. At Wolver- 
hampton a test was made with a track-cleaning and watering 
car on the surface-contact system. The energy consumption 
was carefully measured by means of a Thomson wattmeter, 
carried on the car both before and after it was fitted with roller 
bearings, the respective average results being 2*7 units per car- 
mile with plain bearings and 2-3 units per car-mile with roller 
bearings. On the Croydon Corporation tramways the tests 
were made on October 8th and 9th, upon two cars, one 
being fitted with roller bearings and the other with ordinary 
phosphor-bronze bearings, the weather and track conditions 
being precisely the same. The two cars selected were those of 
the double-deck Brill maximum traction truck type, identical 
in general construction, and weighing, when empty, 10 tons. 
During the tests both cars were loaded (inside) with 3 tons 
dead weight, equal to, say, 53 passengers. For the purpose of 
measuring accurately the current and energy consumed, a 
recording ammeter in series with a wattmeter was used, and 
the route covered in each case was 11 miles. In the case of the 
car fitted with ordinary bearings 47 stops were made, and the 
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energy consumed was equivalent to°90 units per mile run. In 
the case of the car fitted with Empire roller bearings 44 stops 
were made, the energy consumed being °75 units per car mile. 
Records have been kept of the runs of these cars from the start, 
and between October 1st, 1904, and September 30th, 1905, 
14 of the bogie cars on the Croydon system, fitted with roller 
bearings, travelled 545,898 miles, and one car, fitted with 
ordinary bearings, ran during the same period 30,988 miles, 
the total mileage run by the 15 bogie cars being 576,886 
miles. Assuming that the 14 bogie cars had not been fitted 
with roller bearings, the extra energy consumed, based on the 
difference as obtained from the two tests, would have amounted 
to 79,155 units, and, at the price paid for the same—namely, 
2d. per unit—would have cost £659. 12s. 6d., or £47. 2s. 4d. 
percar. Taking the cost of renewals at 10 per cent. per annum, 
which is a liberal allowance, and a further 10 per cent. for 
depreciation, there still remains a saving of £37. 14s. per car 
per annum, due to the employment of roller bearings. As 
regards the cost of roller bearings, Mr. How stated that it had 
been considerably reduced of late, owing to the possibility of cast- 
ing the “floating cage" soaccurately that the expensive machining 
and fitting, formerly imperative, could be dispensed with. 

In the discussion on the Paper, Prof. Carus Wilson remarked that the 
journal friction proper varied from 1 Ib. to 2 Ib. per ton, the figure usually 
adopted by him being 1:31b. per ton. He agreed with Mr. How that the 
application of rollers reduced this friction in the ratio of about 6:1, so 
that the roller bearings saved about 1 Ib. per ton in tractive effort. The 
saving at starting was small, becau<e the time required to start a car was 
so short. Hence the percentage of saving due to roller bearings was larger 
the longer the run. At high speeds the air resistance was considerable, 
and for this reason the saviog that could be effected by employing roller 
bearings formed only a small percentage of the total energy of propulsion. 
He calculated that the saving of energy in a car running at 35 miles an hour 
was 13 per cent., while the corresponding tigure in the case of a car run- 
ning at 10 miles an hour was 33 percent. He concluded that roller 
bearings showed to best advantage on long and low-speed trains running 
on a good track. Mr. John Rider questioned whether the saving obtainable 
on high.speed tramways was worth the extra expenditure involved. He 
asked if roller bearings with a split cage were made. Mr. C. Watson men- 
tioned that good results had been obtained in Birmingham with roller bear- 
ings. Mr. E. W. Dickinson mentioned that he had runacar at Peterborough, 
similar to one at Southport, but fitted with plain bearings. The con- 
sumption at Southport was found to be 0:562 unit per car mile, whils 
the figare at Peterborough came to 0:565 unit per car mile, showing a 
very small saving indeed in favour of roller bearings. For railways, 
however, the bearing stood a better chance. He considered Mr. How's 
estimate of 2d. per unit far too high. Mr. A. L. C. Fell remarked that the 
roller bearings which were fitted seven years ago to some cars in Sheffield 
were still running, and had not cost a penny in repairs. Roller bearings 
were of special advantage for the shafting of workshops. He was surprised 
at the extraordinary high consumption figures onthe Wolverhampton tram- 
ways, due, no doubt, to the system adopted. Mr. How, in reply, said that he 
considered Prof. Carus Wilson's figure for the journal friction too low. 
6lb. to 71b. per ton being nearer the mark. The best results were obtained 
with roller bearings on level track, and where the gradients were very 
severe plain bearings might possibly be preferable. Split cages were not 
supplied, although a number had been made for the Liverpool Corpora- 
tion tramways, and had given satisfactory results in connection with the 
motor suspension bearings. In defence of the cost figure of 2d. per kilo- 
watt-hour, he mentioned that this figure was not exceptional, the London 
County Council, for instance, paying more than this at present. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, October 27th. 
PaysicaL Society. . 

5 p.n. Meeting at the Royal College of Science, South Kensington. 
Agenda: (1) “The Theory of Phasemeters, by Dr. W. E. 
Sumpner. (2) Apparatus Designed for measuring the Coronal 
Radiation during an Eclipse," by Prof. H. L. Callendar, F.R.S. 

JUNIOR INSTITUTION OF ENGINEERS, 
S p.m. Annual General Meeting at the Westminster Palace Hotel. 
THURSDAY, November 2nd. 
RÖNTGEN SociETY. 

8:15 p.m. Ordinary General Meeting at 20, Hanover-square. Paper 

tobe read: The Ruhmkorff Coil," by Prof. Wertheim-Salomonson. 
FRIDAY, November 3rd. 
JuNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. The President, 
Mr. Dugald Clerk, will deliver his Inaugural Address on The 
Problems of the Gas Turbine." 

SATURDAY, November 4th. 
Guascow TECHNICAL COLLEGE SCIENTIFIC Society. 

7:30 p.m. Meeting at Glasgow and West of Scotland Technical Col- 
lege, George-street, Glasgow, Paper to be read: ‘ Electric 
Power Plant Design," by P. D. Ionides. 
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circulated by the company gave the average candle-power 
of the new Fleet-street gas lamps as 5,000+34=147; the 
test of one of the lamps with a new mantle gave 129 c.p. 
On the other hand the old electric lamps in the City are 
said to have an average candle-power of 6,000—12 = 500, 
whereas actual measurement shows 659. Multiplying the 
candle-power by the number of lamps, the total for Fleet- 
street with gas is 4,390 and with the old electric lamps 7,910. 
No wonder the present lighting is dim in comparison. These 


STREET LIGHTING IN LONDON. 


At our request Mr. Frank Bailey has sent us complete par- 
ticulars of the photometric tests which have been made on the 
old and new street lamps in the City of London. They are 
set out in the Table below. 

From these tests Mr. Bailey deduces the following compara- 
tive figures, the cost of the gas lighting being taken from the 


Journal of Gas Lighting :— Average total | figures for electric light refer to the old arcs in the old lanterns, 
cost per c.p. | so that open or enclosed ares in efficient lanterns would give 
per annum. | far better results, and flame lamps would be still more brilliant. 


Gas.—D , ordi i i i i 
as Donble burner, ordinary low-pressure incandescent The cost, light for light, works out enormously in favour of 


— —————— 


(mean of six tests» -;))) c TT 11-1d. ; : : ‘ 

Single burner, high-pressure ga 9d. the electric lamp, and some electrical engineers will be of the 

Double burner, „ uꝛua::: ee ee ee nnne 11774. opinion that a still cheaper price for electricity might have been 

＋'Edd 8 Bd: assumed. We have already given estimates of what should be 
BBA... 8 5d. N é 

the cost of 10-ampere lamps maintained in a street such as 


It must be noted, however, that whereas the cost of the , Fleet-street, and, as we write, yet another comes to hand 
electric arc is quoted including all charges of maintenance and | confirming previous estimates, although from a different source : 


interest and redemption of capital, in the case of the gas lamp Producti a 

the cost is solely for maintenance charges—that is to say, the p ian a 5 Bea EN Weal 0 5 

supply of gas and mantles only, and it does not include any 8 e VV 

portion of the capital cost of providing posts, mains or fittings ; Depreciation on buildings, plant, mains, 

and further, the hours per annum for the use of electric ares are switchgear, pillars and lamps (viz., 22 per 

fixed at 4,473, but the hours of burning adopted for the gas cent. on £85 per lamp) (. = 2 79 

lighting have been observed to be less. £12 B 0 
These tests were made on a clear night under normal con- Profit = 5 per cent on £85 .......... 8280 

ditions. The candle-power measurements were in each case ————— 

taken at a horizontal distance from the light equalto twice the Total ....... es £1610 0 


The load factor of the supply would be about 50 per cent., so that low 
production costs would be assured. 

On this basis the total cost of electric lighting in Fleet-street would 
therefore be = 12 x £16. 10s. = £198 for 8,100 c.p. of illumination, as against 
gas at £207 for 5,100 c.p. of illumination. 


In addition to the small suecess in the City, which will 


height from the ground level, thus enabling positions to be 
taken, whereby the lamp measured was the only light in line 
with the photometer screen. Photometer measurements were 
made with a Flicker photometer mounted in a van with an aper- 
ture in the end. An incandescent electric lamp controlled by an 
adjustable rheostat, voltmeter and ammeter was used as the| | City. V 
standard, and this lamp was standardised immediately before | evidently only be short-lived, as the gas lighting is only an 
tests by means of the pentane and the Fleming standards. | experiment, the gas interests have secured a more glorious 
Heights and distances were directly measured by steel tape; | Victory in the contract for the lighting of Aldwych and Kings- 
angles were read off the photometer head by the focussed light | way. It has been given as a reason for the adoption of the 
rays from the light tested. Readings were taken by three | poorer lighting by gas instead of electric lighting, that the 
observers, and every precaution was taken to ensure accuracy. tenders of the electric lighting companies were too high. Cer- 
From these tests of candle-power Mr. Bailey has estimated tainly they were high, and we are of opinion that if they had been 
the illumination at a distance of 100 ft. from the source zs | made now instead of 18 months ago the figure would have 
follows :— been much lower. Yet it must not be forgotten that the con- 


Candle-feet. Ratio. | tract was to be only for five years, and that an expensive standard 
Double ordinary incandescent gas-lamp illumination 0-018 .. =1:0 | of special design was asked for in the specification given to the 


— — — — — — ——— —— 


Dd H.P. ” ” „ . 0.0100 .. =1°24 | electric lighting companies, The tenders asked for from the 
, companies were for 1,000 e.p. lamps, and 
Flame are agg pr nha 0120 . =90 | the two companies specified 10 and 12 ampere ares respec- 

tively. We do not know whether, in deciding the award of 


the contract, the Westminster City Council assumed that the 

The photometric tests sent us by Mr. Frank Bailey, and | same number of electric lamps would be required as the number 
published in the above article, show once more what little | of gas lamps chosen. This would not have been right, for a 
credence can be given to estimates of candle-power made by | high-pressure gas lamp guaranteed to give 700 c.p. is far less 
parties whose interest in the matter must of necessity uncon- | effective for illuminating a wide street than a 10 ampere arc. 
sciously influence their judgment. Statements circulated by | Here again, flame lamps would have carried the day almost 
the gas companies with regard to the candle-powers of the gas | without a contest. Possibly they will be adopted. eventually 
and electric lamps in the City of London are proved to be most | in the new thoroughfare, for the lighting will not be any too 
inaccurate by these measurements. For instance, the figures bright when the present lamps are old. 


Photometric Tests on Street Lamps in the City of London. 


Horizontal| Slant dis- | Height of Angle of | Angle of | No. | Mean 


| Height from 1 
iti centre of distanceof tance from photometer light rays incidence of of 
Lamp. Position. light to ground photometer| photometer screen above to horizontal | light rays | tests 8 
surface. krom lamp., to light. ground level. plane. to ground. made. d 
T Gas. Double burner. Ordinary | Nos. 121-122, Y : i ioti E , ee | v | | i 
low pressure gas (incand.) .., Fleet-street J 10ft, 10 in. 21 ft. 8 in. 22 ft. 2 in. 6 ft. 2 in. 11:5 785 6 | 129-1 
* Gas. Single burner. High pres- | N.E. corner, |, 1ft. 10 in. |23ft. S in. 24 fl. din, 6ft. 2in, 120°  . 780° | 6 ‘1504 
sure gas (incand.) ... . e b | | 
* Gas. oup dert High pres- ' 0. 9T, Queen ;! Mft Oin. 28 fl. Oin. 29ft lin 6 ff. iu. 150° 150^ | 3 244-5 
sure gas Incand. )))). | 
t Electric are. Old type lamp, [Upper wave 18ft. Gin. |37ft. 2 in. 39 f. 2im. 6ft, 2in, | 180 720° | 8 6594 
An PETTE E ¢ * aid 5 , 
lantern glass | Blackfriars ) | 18:0? 72:0? 6 193170 


; Aa ; ; 
Electric arc. Flame lamp Bridge approach / 18 ft. 6 in. | 37 ft. 2 in. 39 ft. 2 in. 6 ft. 2 in. 


MM od condition, evidently new. NEM ET Are normal and similar to all other arcs in the street. 
-— * Mantle 1D z^ not the best of the set of four lamps. The other three lamps were difficult to test owing to their mutual influence. 
> Are in fairly good order: ve The candle-power of the arc lamps is, of course, much greater at an angle of about 45°. 


TÉ.—- 
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about 3 ft. from the ground, and, like the upper, is insulated. 
The vertical wire is interrupted at its middle by a spark-gap. 

This structure is, from its geometrical configuration, a slower 
radiator than a simple air-wire, and gathers before each spark 
a much greater charge, For both reasons it produces trains of 
waves more sustained than those of an air-wire. Moreover, it 
possesses most of the merits of the plain air-wire: It makes. 
very long waves, and it sets them up with their moving lines 

of force in vertical planes. But it fails in this—that it does not 
attach the waves to the earth’s surface. The waves have to do 
that for themselves, as they may do, when free later on. To 
compensate for this, however, there stands the complete freedom 

from earth connection. What this means can only be appre- 

ciated by recalling one, let us say, of the difficulties that beset 

the radiator that is earthed—namely, the variability in the 

goodness of the “earth.” 


This variation of quality of “ earth ” did not matter so much 
in untuned working, but in tuned telegraphy it is more im- 
portant ; and when making comparisons with the Lodge- 
Muirhead wavemaker we must look to tuned systems. Suppose, 
then, that in a syntonic transmitter the radiator is tuned to 
the closed feeding circuit when there is a good earth, and that 
by some means the earth goes bad—i.e., acquires an unwonted 
resistance. Then, inevitably, foreign overtones, of kind and 
strength depending on the badness of the earth, are intro- 
duced into the vibration. These overtones are produced at the 
expense of the fundamental by reflection, at the resistance, of 
the pulses descending the air-wire. There is, besides, absorp- 
tion of energy in the resistarce ; indeed, it has been shown both 
theoretically and experimentally that with a certain critical 
resistance the absorption of the vibrations in the resistance may 
be extremely rapid. If this last condition is ever happened 
upon in practice, it must be of serious import even where forced 
vibrations of the correct period (namely, that of the distant 
receiver) can be maintained upon the transmitter air-wire by 
a heavy feeding system behind it. All these considerations 
apply with equal or even greater force to the earthed absorb- 
ing wire of the receiving system. Hence, it will be seen, to 
be earth-free is something worth striving for. Thus the ques- 
tion is, Does the attainment of this desideratum by the Lodge- 
Muirhead wavemaker compensate fully for the fact that the 
waves as at first emitted are free, that is, unattached to the 
earth's surface 1 

If one traces in imagination the movements of the lines of 
electric force near the Lodge-Muirhead radiator when in action, 
one concludes that the lines which detach themselves from the 
conductor to form wavesappear asringssituated in vertical planes 
passing through the vertical central wire, moving outward hori- 
zontally with the speed of light and expanding as they go. They 
will resemble, in fact, the rings familiar to us in diagrams of the 
ordinary Hertzian oscillator, but will probably be more distorted 
than those in the pictures and will include a smaller proportion 
of the whole number of lines of force initially present in the. 
fully-charged oscillator. As each ring moves forward and ex- 
pands, its lower bend strikes the earth and is reflected or 
absorbed there. If the earth's surface were of very good 
conducting material, the lower half of each ring would ulti- 
mately be folded up towards coincidence with the upper hall. 
Now, in this process of reflection, the direction of the hori- 
zontal component of electric force is reveraed. Thus high 
reflection at the earth's surface would involve considerable 
strengthening of the waves near the earth—just where 
strength is wanted. As a matter of working experience, this 
strengthening by reflection seems not to be experienced at. 
the earth's surface in any degree so completely as has just 
been indicated; but it is well admitted that the earth's 
surface cannot be supposed a perfect conductor. The folding 
up of the lower half of each looped line of force is prob- 
ably very incomplete. Allowing for this, it seems possible 
that perhaps one-half of the whole wave energy—the half 
carried in the lower portion of each ring of force—may be 
e wasted ohmically in the earth comparatively near the radiator. 
cently in The Electrician, The one at Heysham, for example, | On the other hand, the earthed radiator, placed normally 
consists of two horizontal conducting plane areas about 80ft. | over a conducting sheet (the earth to which it is connected) 
square, one vertically above the other and connected to it by a | detaches, in the popular theory, half-rings, which move out- 
vertical central wire about 80 ft. long. The lower square is | wards in vertical radial planes, with their cut ends sliding 


EARTHED AND UNEARTHED RADIATORS IN 
WIRELESS TELEGRAPHY. 
BY W. H. ECCLES, D.Sc, 


Recent commendations of certain new Lodge-Muirhead wire- 
less telegraph stations equipped with insulated oscillators and 
resonators of the 1897 English patent, make the moment oppor- 
tune for a brief review of the reasons and facts that have made 
the use of the earthed radiator almost universal and the use of 
one unearthed rather exceptional A plain statement of the 
present position of the rival cults—the earthed and the un- 
earthed—in the light of widely-accepted theory, can be made 
and is best made without recourse to mathematics. 

In the early days of Hertzian space telegraphy (say 10 years 
ago) the solution of the signalling problem was expected in the 
employment of straight beams of electrical radiation. The 
electric rays used, produced of course in the Hertzian manner, 
were to be projected in any desired direction and were to be 
capableof penetrating all obstacles between sender and receiver. 
Hence it was that radiation of short wave length generated at 
the focus of a parabolic mirror was the vogue among the 
* wireless " experimenters of that day. It was probably in an 
endeavour to get a bigger output of radiation per spark that 
Marconi in 1895 connected large insulated conductors—store- 
houses—to one side of his oscillator. Contrary, perhaps, to 
what he had expected, signals were better when these insulated 
conductors were lifted to a distance from the earth (and their 
capacity thus reduced), and better still when the far side of the 
spark-gap was earthed. In fact, capacity in itself seemed of so 
little account that the large elevated conductor could be re- 
moved and the connecting wire left supported alone in the air 
without greatly diminishing the strength of signals. Thus 
Marconi followed Popoff, without copying him, to the use of 
the plain earthed air-wire, originally designed, it seems, by 
Popoff for other purposes than wireless telegraphy. 

The scientific basis, as we understand it, of these rapid suc- 
cesses of Marconi has been given numberless times. We see 
clearly enough now that it supports Marconi's own opinion that 
his success was largely due to the use of the earthed air-wire. It 
is necessary here to write down once again the virtues, as oscil- 
lator and radiator, of the long vertical earthed air-wire. Put 
shortly, its merits are: First, its great length ensures slow 
vibrations, and therefore long waves ; second, it sets the waves 
up 80 that the electric force in a wave front is, from the very 
beginning, in a vertical plane ; third, what is partly implied in 
the last, it attaches to the surface of the earth the free ends of 
the moving lines of force; fourth, it is a good radiator (and 
absorber). Long waves are advantageous, largely for reasons 
connected with diffraction ; the setting vertically of the electric 
force near the earth avoids losses such as would otherwise occur 
from the generation of profitless currents in the earth’s substance; 
and the attachment of the waves to the earth’s surface prevents 
them straying wholly into space and gives them such guidance 
(similar to that given by a wire to the current it carries) as 

enables ranges of hills to be surmounted without suggestion of 
penetration. But the air-wire’s power as a good radiator, 
valuable at a time when the object was to “ get there,” has be- 
come in this era of syntonic ambition its chiefest fault if it is 
in itself the whole oscillator ; for, as has often been explained, 
rapid radiation shortens enormously the train of effective waves, 
if, as must be in the case of the simple air-wire, the energy 
stored electrostatically, just before each spark, is small. There 
is no need to do more here than mention that by using a closed 
(non-radiating) oscillator of great energy-capacity to feed a 
simple air-wire, sustained trains of waves can be emitted, and 
the earthed air-wire thus retained in its old post of honour. 

At a very early stage of this story, 1 seems to have 
perceived this inadequacy of the simple air-wire for syntonic 
working ; and, at least as early as 1897, was using in prefer- 
ence a symmetrical Hertzian wave-maker. Forms of this 
apparatus in successful work to-day have been described re- 
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perpendicularly over the conducting plane. This arrangement 
seems ideally perfect. But here, again, the earth’s surface is, in 
reality, not a good conductor. Therefore, in the very act of 
electrical vibration—which may be interpreted, asis well known, 
in terms of positive and negative reflections of electricity at 
the top and bottom of the earthed air-wire—great wastage may 
occur before the detachment of the waves. In both cases 
lines of force travelling over a bad conductor must acquire a 
forward slops which will involve the propagation of energy 
into the earth, or, to put it in another way, will involve the 
creation of currents in the earth’s substance with consequent 
ohmic losses. Taking all this into account, however, as well 
as may be done by these descriptive methods of examining 
the question, the advantage, on the whole, seems to lie 
with the earthed radiator. The conclusions we are driven to 
amount, in fact, to these: That in the case of the Lodve- 
Muirhead radiator working over the badly-conducting earth 
a 90 per cent. ohmic loss of the whole output of radiation is 
possible ; whereas with the earthed radiator there are losses in 
vibrational energy, amounting probably to a smaller figure. 
Data are so difficult to obtain, are, perhaps, to-day, so im- 
possible of obtainment, that calculation promises at present no 
trustworthy answer to these questions. The only appeal is to 
experiment. Up to now no experiments of value on the Lodge- 
Muirhead apparatus under notice have been published. The 
results of a few tests were given recently by Lieut. Evans in 
The Electrician, but he disclosed no details of the methods he 
had used for measuring currents, for instance, in transmitter 
and receiver. Nowa great deal depends on how and where 
the measurements of current and potential are taken. But 
even were bis methods of measuring shown justifiable, no cun- 
clusion of any kind can be drawn from his experiment of 
earthing (badly or otherwise !) the lower half of a Lodge-Muir- 
head oscillator and noting the results on current in it or in a 
resonator. Any experiments that are to afford valid data 
must be planned and executed with great judgment. And 
since the mere introduction into an oscillating circuit of 
measuring instruments possessing high resistance, capacity, or 
inductance may cause nodes to move and may encourage un- 
desirable overtones, the description of methods and apparatus 
must bevery careful and complete if discussion isto be profitable. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 1032, Vol. LV.) 


Testing Slunds. —W here plain tables are provided. some form 
of testing stand will be necessary. A very useful form of stand 
for holding meters when being tested is shown in Fig. 134 in 
front and side view. A stand somewhat similar to the one 
illustrated was used some years ago by the British Thomson- 
Houston Co for the Thomson meter, and the one illustrated is 
also used for that type. This meter in the old type is a rather 
awkward one to erect temporarily unless it is screwed up to a 
batten fixed to a wall, in which case the continuai insertion of 
screws would soon make it necessary to have a new batten. 
On the stands, however, it is easily fixed. ‘The weight of the 
meter is taken by the two brass brackets on which the terminal 
box rests, whilst the millel-head screw in the brass angle- 

piece to the left clamps one of the top lugs of the meter. To 

make the meter firmer on the stand, the right-hand lug is also 
clamped by means of the loose clamp shown. To the back of 
the stand a batten is fixed vertically by means of sash screws, 
so that it is easily detachable. On this batten at a suitable 
height isa headless naii slightly bent up, upon which “hanging 

i c, 

uA 1 Pot made of teak, the base being 1} in. thick, 
12 in. deep and 12 in. wide, the back lin. thick, 13 in. high 
from the top of the base ; the batten is 2in. deep by 23 in. 
rom. tne COP d stands 12 in. above the top of the back. 
bere 1 „ three points, two in front and one in 
u. be reing or waya em theo e 
VVV „„ to be published by ‘The Electrician ” 
$^ dis : Pu ba All rights are reserved. 
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levelled by means of the milled-head screw at the back. If 
countersinks are let in flush in the table top, the stands are 
kept in a line, and the weight of the stand and meter prevents 
side slipping if any slight adjustment of the meter is required. 

These stands will hold most types of meter. They have 
been found equally suitable, without any special fixing for 
meters of the following types:—Aron, Bat, Bastian, Brush- 
Gutman, Eclipse (all ty pes) Electrical Companies (all ty pes), O.K. 
(including prepayment), Scheeffer, Shallenberger, Shuckert, 
Stanley, Thomson (all ty pes), Vulcan, Westinghouse, Wright, &c. 


Fig. 184.—SrANps ron ScPPonTING METERS WHEN TESTING, 


A further advantage possessed by such stands is that they 
enable a set of meters of different types to be erected in series 
if requirel for the purpose of comparison under absolutely 
similar conditions of current. 

Fig. 135 shows a table and set of stands, each holding a 
different type of meter. This view also shows the shunt leads 
already referred to in use: also the position of the Kelvin 
balance at the end of the table with magnifying glass for 1ead- 
ing the index from any point along the table. Fig 136 is 
another view of the same table, the stands being removed and 
a set of “standing” meters connected up fora “long run " test. 


110. 139, 
Test TABLE WITH STANDS, SHOWING THE ADAPTABILITY OF THE STANDS 
To Dirrerext Tyres or METERS; ALSO THE Posirrio or KELVIN- 
Watt BALANCE AND REGULATING BHE stars, 


These stands may also be used forammeters and voltmeters, 
making a most convenient support for such instruments. The 
ordinary switchboard ammeters which are provided with back 
connections in the shape of rods are somewhat awkward to fix, 
but with the stand the rods either go through the hole in the 
stand back, or, it too wide apart for that, they most probably 
clear the hatten and can thus be fix ed to it. 
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Meter Store. —As with the test tables and supports for meters 
in the test room it is important to provide suitable appliances 
for use with many and varied types of meters, so it is equally 
important in the store to provide racks for storing meters of 
many shapes. 

Hanging meters—i.e., those which have a central top lug, 
may be conveniently stored by simply having horizontal bat- 
tens fixed to upright ones firmly fixed to the walls and fixing 
screws (round-headed for preference) at certain distances apart 
on the horizontal battens, the screws being screwed “half. 
home.” For the centre of the store frames running the length 


. ' 
- 7 - 
TY 
x 
* 5 
s.» * 
al 


I 


SA e 
MÀ 

Fasapee"s* 
- -— 


— 

= 

, — 
: 


* 
- * 
aha 


- 


» ^ 
> < v > P 3- 
4 * r 
"D. — i + me i 


I " 


Fic. 136. 
Test TABLE WITH Stanps REMOVED FOR a Set or ‘StTanpine " 
METERS ON a “ Losa Run” Test. 


of the room and carrying similar battens could be used. There 
are, however, several objections to such an arrangement. In the 
first place many meters are not provided with the central lug, 
and even with those which have it, the spacing sideways and 
the vertical distance apart of the battens becomes a difficult 
matter to settle owing to the varying sizes of the meters. To 
make matters worse, it would be found that the lugs of the 
meters would have varying-sized holes, so that it would be 
impossible to choose a screw which would suit all, if indeed one 
could be found to suit any two. | 
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Fic. 137. WalL Racks. 


For storing on battens as above, it is necessary for the 
meters to be provided with a C shaped hole, as otherwise 
the lug would not slip over the head of the screw. Such a 
sy stem, therefore, is only suitable for very few types. It is, 
however, à convenient one to use with Bastian and Wright 
electrolytic meters, and Wright demand indicators. If, instead 
of using wood, iron be employed, the system becomes far prefer- 
able from a fire point of view. 

Shelves are not altogether convenient for the storing of 
meters, owing to the fact that so many types do not stand, and 


would require to be laid on their backs. The storing of meters 
on their backs ie a thing to be avoided, as when so laid it 
becomes very difficult to see the dials, numbers, &c. 

A modified form of shelf rack, which has been found uni- 
versal, is shown in Figs. 137 and 138. These racks were 
designed by the writer some years ago, and have been found 
to answer the purpose well. 

The wall racks (Fig. 137) are extremely simple. A tee iron, 
12 in. by liin. by ] in., is let into the walls at intervals of 
5 ft. 43 in., and an angle iron lin. by 18 in. by in. is laid 
along on the ends of the tee irons, and flush riveted to them. 
Along the wall, as shown in the drawing, are fixed battens of 
wood to protect the wall from being chipped by the meters 
when placed on the racks. 

The centre double racks (Fig. 138) are very similar as to 
dimensions, but, instead of tee iron, flat iron is used for the 
supports of the angle irons, which are of the same size as in the 
wall racks. H-iron girders, 2 in. by 2 in. by 4 in., extend from 
floor to ceiling 5 ft. 5 in. apart, and are, if possible, bolted by 
angle pieces to the floor girders top and bottom. To these are 
riveted the brackets formed by the flat-iron strips. Flat strips 
braced at intervals are riveted to the H-iron supports and take 
the place of the wooden battens in the wall racks. A distance 
of 1 ft. 4 in. has been found convenient between tiers; this 
makes tho top tier of five, 6 ft. 1 in. from the ground, if the 
lowest rack is 9 in. above the floor level; it is, therefore, pos- 
sible for an average-sized man to put meters on the top rack 
without the aid of steps. 
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Fic. 138.— DousLE Racks. 


Small Store.—For the storing of spare parts of meters, wire, 
backing boards, and other sundries, it is very necessary to pro- 
vide a small room, or a large cupboard fitted with wide shelves. 
This apartment should be adjoining the office, as it then becomes 
quite easy both to keep the costs of repairs, and a check on the 
stock of these sundries. This store should be provided with as 
many shelves as it is convenient to place in it. 


(To be continued.) 
ee Eres 


The Power of Niagara Falls.—In a recent ruling in favour 
of the right of the Niagara, Lockport & Ontario Power Co. 
to acquire certain lands, the referee made some interesting 
statements about the effect of power development on the 
cataract. He said that the development of 200,000H P. at 
Lockport would not endanger the Niagara River. The diver- 
sion of 4,500 cubic ft. of water every second by the Lockport 
Company, at the point where it proposes to divert the water, 
would not lower the level over the American falls more than 
lin.; and that the diversion of 9,000 cubicft. every second 
would not lower the level over the American falls more than 
3% in. He added that the lessening of the depth of the 
Niagara River from 3 in. to 6in. would have no injurious effect 
upon its navigation, as the shifting winds often produce equally 
as great, if not greater, diminution of its depth. 
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ELECTRICAL EXHIBITION AT OLYMPIA. 
(SixTH. NOTICE.) 


The Exhibition was closed on Saturday last. On Friday 
evening the awards in the Cookery Appliances Competition 
were announced as follows :— 


I. For the best apparatus to fit up a complete kitchen : 


A First Prize of £50 to Messrs. VERITYS LIMITED, of King- 
street, Covent Garden, London, W. C., 
for the “Aston Electra” apparatus. 


A Second Prize of £20 to the 
BRITISH PROMETHEUS Co. (LTD.), 
of 18, London-road, Kingston-upon- 
Thames. 


II. For the best single piece of 
apparatus : 


A First Prize of £20 to the 
DowstnG RaDIA NT HEAT Co. 
(LTD.), of 24, Budge- row, Cannon- 
street, E. C., for an electric oven 
containing three different methods 
of heating. 


A Second Prize of £10 to the 
BRITISH PRoMkTHEUS Co. (LTD.), 
of 18, London-road, Kingston-upon- 
Thames, for an electric oven. 


The judges further recommend 
to the executive committee that 
a Special Extra Prize be awarded to Mr. H. J. DowsiNa for 
his design of a completely equipped kitchen. 
(Signed) W. H. PREECE. 
SYDNEY W. BAYNES. 
SYDNEY T. DoBsoN. 
J. E. EDGCOME, 
C. O. GRIMSHAW. 
H. W. MILLER. 


The apparatus gaining the first prize was similar to that 
used in the Cookery Lectures and described on pp. 987 and 988 
of our issue of October 6th. The Prometheus apparatus was 
referred to on p. 28 of our last issue; the same type of heat- 


Tre Prize Oven. 


ments, consisting of films of metals between mica 
is used for the cooking appliances as well as for 
Some patterns of the Dowsing Company’s 
nd utensils were described in our issue o 
d the complete kitchen which Mr. 


ing ele 
sheets, 
the radiators. 

cooking stoves a 
October 13th, p. 1028, an 


when compressed by the sound waves emanating from the caller's mouth 
| 
| 


| Dowsing opened in the annexe last weck is illustrated below. 
It contained a large variety of electrical cooking apparatus, 


and was in active work during the last days of the Exhi- 
bition. The oven which gained the first prize for the best 
single piece of apparatus 1s one in which both flat heating 
elements and heating lamps are mado use of. The flat heating 
elements are made up of thin sheet metal stamped in the shape 
shown in our third illustration below, and placed between strips 
of mica. Owing to its zig-zag shape the metal can expand and 


contract freely, and there is no enamel around it to crack. 
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Mr. DowsiNG's MODEL ELECTRIC KITCHEN 


These strips are connected in groups in series, and are fixed to 
inetal sheets which form tho lining of the sides and bottom of 
the oven, the “top heat being furnished by the long-shaped 
lamps with reflectors behind them. 


On Friday evening Mr. F. Gill gave a lecture on telephony. 


Omitting the usual historical sketch, the lecturer proceeded at once to 
explain the action and mechanism of modern telephones. The formation 
of a magnetic field around an electromagnet, the attraction of iron bodies 
by such magnets, the vibrations set up in an iron diaphragm close to the 
poles of the receiver magnet by the telephone currents, the action of loose 
contacts in the way of increasing and decreasing the contac: resistance 
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GENERAL ARRANGEMENT OF BIDE or DowsiNa Oven, AND EXAGGERATED 
SECTION SHOWING DETAILED Pian or Heatixna ELEMENT., 


and other fundamental principles were explained with the aid of working 
models thrown on the screen. A number of oscillograms of the current rip- 
. ples corresponding to a few simple sounds were also projected on the screen, 
the oscillograms having b-en taken by Mr. Duddell’s well-known apparatus. 
Another set of oscillugrams demonstrated to the audien :e how the origi- 
nal current impulses decreased in strength and became distorted along the 
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line. The construction of a telephone cable was then gone into, after which 
the lecturer showed, with the aid of a number of diagrams, the manner in 
which a telephone system works. By means of a series of photographs 
he next traced the successive movements of a telephone operator con- 
necting subscribers, and he also showed views of street work, photographs 
of the interior of telephone exchanges and other illustrations. Turning, 
finally, to the more commercial aspect of telephony, he remarked that 
many a busy sub-criber was satisfied with a single telephone. and was 
loth to have another added, although he might be turning business away 
and giving the exchange much useless work as a result. As an instance, 
he cited a case in which more than 400 calle for a certain subscriber 
had to be answered by engaged“ during one day. 


Mr. R W. Pavut had a small stand upon which was 
a fine collection of measuring instruments. Of these the 
Duddell- Mather standard wattmeter deserves first mention. 
Two patterns of instrument are made, one suitable for use 
on circuits between 100 and 2,500 volts, and the other 
for extra high pressures of 11,000 volts. Both are illus- 
trated herewith. In the extra high-tension type the whole 
instrument is enclosed in a glazed case and supported 
on porcelain insulators about 5in. high, and an ebonite 
rod projecting through an earthed guard tube in the end 
of the case enables the wattmeter t» be operated with 
safety. "The instrument is of the electro-dynamometer 
type, having a set of fixed coils marked C, C, C, C in the 
elevation, and movable coils c, c (set astatieally) which are 
brought into the same relative position by a torsion head, 
F, on which the reading is taken. The frame and supports 
are construeted entirely of insulating materials, chiefly 
ebonite and ivory, the only metal used in the instrument 
being in the coils and controlling spring. The coils are 
built up cf strands of fine wires, and the spring is of 
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DrrpeLL-Maruek WATTMETER FOR 160 ro 2,500 voLTS. 


high-resistance material. By these means eddy currents, which 
vitiate the readings of so many wattmeters on alternate-current cir- 
cuits, are eliminated, 

S bdivision of the windings enables the sections of the 
fixed coils. of which there are usually 10, to be connected 
in series or parallel, or partly series and partly parallel, 
thus giving the instrument a number of sensibilities in 
known ratios. By the hxed coils and torsion head a useful 
range of 1 to 100 is obtained without using deflections less | 
than 50 divisions of the head. A further set of sensibilities | 
may be got by putting different non-inductive resistances l 
in series with the moving, or pressure coil, the resistances | 
being supplied suitable for any voltage between 100 and 


10,000. A total range of 1 to 10,000 is therefore possible. | 


No terminals are put on the instrument itself, but the 
various sections of the fixed coils, as well as the ends of 
the moving coil, are connected by flexible wires several 
feet long stranded together to a plug board on which the — ——— 
various arrangements of coils can be quickly made. This 
device has the advantage of removing the terminals, 
plugs and blocks to a safe distance from the coils, so 
that eddy currents in the metal work cannot affect the 
readings, and also of ensuring that the leads near the 
instrument are properly stranded. 

The sensitiveness is such that with th ampere through the pres- 
sure coil and maximum current through the fixed coils a complete 
turn of the torsion head (100divisions, sub-divided in fifths) is required 
to bring the pointer back to zero when the power factor is O'l; it 
will thus be seen that for power factors as low as 0-01 quite a large 
reading (about 45mm.) can be obtained on the instrument. As, 
however, the pressure circuit of all the wattmeters will safely carry 
0:125 amperes, the reading of the instruments may be further 1n- 
creased by 25 per cent. by using ith ampere in the pressure coils, 
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thereby making it possible to obtain a deflection of 56 mm. (62 sub- 
divisions on the torsion head) on a circuit whose power factor is 
1 per cent. This is a matter of increasing importance in the measure- 
ment of losses in dielectrics and in small quantities of iron cables, 
and is rendered possible by the high sensitiveness of the instrument 
and the relatively large cooling surface of the coils. 

For ease in reading the instrument the figures are engraved in 
white on the black ground of the torsion head ; a fixed index is em- 


ploved, thus keeping thereading pointalways in a convenient position. 


The streneth of the controlling spring is adjusted, so that with 
1,000 ohms, or convenient multiples of 1,000 ohms, in the pressure 
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E. H. T. TYPE or DuppELL-MaruER WAITMETER, 


circuit, the scale is direct-reading with the principal arrangements 
of the current c ils. Efficient damping of the moving system is 
obtained by air friction, projections from the plate of insulating 
material, II, which carries the pressure coils cc, passing into brass 
boxes, bb, and thus serving both as damping vanes and pointers, PP. 
Bv this means the movements are made practically aperiodic. 
ltesistances for the pressure circuits are made in two forms—one 
form for measurements where the power factor is high and the other 
where the power factor 1s low, the former being designed to carry 
„th ampere and the latter {th ampere continuously. For pressures 
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below 125 volts, the resistance of the pressure circuit, in measure- 
ments where the power is below 0'1, is made 1,000 ohms, and for 
high-power factor (0:8 to 1*0. this is increased to 10,000 ohms, whilst 
for pressures between 125 and 250 the above resistances are doubled. 
For still higher pressures the resistances have to be increased in 
proportion ' 
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All the resistances used in the pressure circuits of these watt- 
meters are of the anti-capacity " type and are made of manganın 
wire (silk covered) woven into a fabric with silk threads as warp. 
They take the form of a ribbon 7 in. to 10 in. wide and of length 
sufficient to give the required resistance. The ribbon is wound in 
u zig zag fashion round porcelain ineulators supported from the 
ebonite top of a box. 

The wattineters à e made in three sizes, intended for maximum 
currents of 1, 10 and 100 amperes respectively, but by putting all 
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the sections of the current coils in series, the instruments are suit- 
able for currents of 0°1, 1:0 and 10 amperes, with corresponding in- 
crease in sensibility. 

The constants of the instruments depend, of course, on the arrange- 
ment of the current coils, and on the resistance in the pressure cir- 
cuits. and the controlling springs are adjusted to make these con- 
stants simple and convenient numbers. For example, in any size 
of wattmeter, the constant W (watts per large division of torsion 
head) is given by the expression W- ZI/5, where R is the total 
resistance of the pressure circuit, S is the number of fixed coils in 
series, and 4 has the values 0:0001, 0:001 and 0°C1 for the 1 ampere, 
10 ampere’ and 100 ampere instruments respectively. ‘Thus by 
making R decimal multiples of S, the constant can be made unity 
multiplied by some power of 10, and, therefore, direct reading. 

The instruments being of the dynamometer type it is evident that 
under certain conditions they may be used as ammeters for currents 
not exceeding !th ampere, and as voltmeters for any ordinary pres- 


sure, either direct or alternating. As the inductance of the 10 ampere ' 


imstrument, when arranged as above mentioned, only amounts to 


ARRANGEMENT OF Movixa Col. 


11 millihenries. it may be used as a voltmeter on alternating-current 
circuits without appreciable error for any P.D. above 20 volts at 
ordinary frequencies. Dy adding non-inductive resistance to the 
instrument to give a total resistance of 200 ohms, 20 volts will give 
one complete turn of the torsion head, and the error due to induc- 
tance on a circuit of frequency 100, will not exceed noth per cent. 
For higher voltages, higher non-inductive resistances must be 
used, and this reduces the inductance error still further. It will, 
therefore, be evident that one and the same instrument, with suit- 
able non.inductive or anti-capacity resistances can be used to 
measure power, current or pressure to a high order of accuracy. 

A useful direct-reading insulation-testing set was also 
on view on thestand. Thegalvanometer scale gives direct 
readings in megohms when a testing pressure of 100 volts 
is used. but there is a comparative resistance in addition. 
The galvanometer has a wide range of shunts, and is pro- 

vided with separate terminals also. so that it may be 


— 


> 


PATENT | 


NEgRNsT-Pavr HIOH Power Prosicror LAMP. 


independently utilised for other purposes than measuring insulation 
resistances. It isa inoving coil instrument of Mr. Paul's single-pivot 
tvpe The perspective sketch illustrates the method of supporting the 
circular coil at its centre, on a pivot at the centre of its spherical core. 
This construction admits of the automatic raising of the coil from 
its pivot on closing the lid of the set. In addition to the megohm 
sale, the scale is evenly divided into 55 divisions on each side of 
the zero, each division corresponding to 1 micro-ampere. 
Vr Paul makes use of Nernst lamps in place of ordinary incan- 
descent lamps for the scales of mirror galvanometers, and has per- 
feted a convenient method of mounting. A vivid Nernst projector 


lamp, illustrated above, W88 also shown. 


| ous ad their Autopyrophone " fire alarm system 
The P dtd HOST ud paret described fully in our issues for May 26th 
on view. This x ER since then, however, two improvements 
ud September 7: the system, one being directed towards prevent. 
ure been made ae ing tampered with and so giving a false alarm, 
M 0 E pius B s making the system more efficient for night 
and the other i 
service. ud puel 5 when the case of the instrument 
contact whie 18 


is opened, and immediately gives the “trouble” call. Ae the system is 
now arranged, the danger signal is eliminated for night service, 
the fire alarm being given immediately. This can be effected by a 
switch which short circuits the danger" signal, but as shown at 
the Exhibition this was brought about by hanging up a card, upon 
which were painted the words *' night service," by metal hooks to 
the terminals. 


The accompanying illustrations represent two specialities of 
the Hart Mra. Co., who displayed a variety of switches and 
accessories. Our first two illustrations show the exterior and the 
inside of the ‘‘ Diamond H” switch, designed for 5 amperes and 
500 volts. The outside of these switches is flush with the wall. 
One of the two buttons shown serves for switching on, the other 
for switching off. All working parts are made of case-hardened 
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Hart Mra. Co.'s “ Dla uON D H” SwircH. 


and tempered steel, the contacts being of phosphor bronze. The 
break is long and rapid, and the action is positive. In order to 
suit all purposes, these switches are made in single-pole. two-way, 
two-circuit, three-circuit and multiple-series, and the finish is in 
gold, silver, bronze, copper, &c. Another novelty which the firm is 
introducing from the United States is the automatically-closing flush 
wall plug, represented in the last two sketches. When not in use the 


plug holes are covered by well-fitting caps flush with the front face 


fication is in the shape of an additional 


of the switch. When the plug is to be inserted (which may be done 
with one hand) the inetal tongue between the plugs is inserted into 


Hart Mra. Co.'s Automatic WALL PLUG. 


the narrow slit in the centre of the switch plate. This causes the 
caps first to recede and then (by & simple screw action) to rotate 
about one-quarter of a turn, leaving the way clear for the plugs, 
which are pushed home into the contacts shown. The switches are 
strongly made and well finished. 


Messrs. JoskrH Kaye & Sons, in addition to their patent serrated, 
seamless oil cans, now so well known, showed several interesting 
pieces of apparatus. The chief of these was K’s” patent electric 
fire-alarm lock, by which all the doors iu a building may be opened 
simultaneously by the person in charge pressing a button. The 
mechanism is extremely simple. The striking plate of the lock is 
so constructed that the catch is removable, being drawn away from 
the lock of the door by the action of an electromagnet. By this 
system, of course, any series of doors can be opened on completing 
the circuit. The special application of the lock is intended for 
lunatic asylums and similar institutions. 


One of the largest stands at the Exhibition was that of Messrs. 
Venritys, who showed a great variety of appliances, from bell pushes 
up to fairly large-sized motors. Apparatus for heating and cooking 
formed a not inconsiderable part of the display, while lamps and 
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fittings were prominent. It may be mentioned that the arc lamps 
which were employed for lighting the interior of Olympia were sup- 
plied by Messrs. Veritys, and it is hardly necessary to expatiate on 
the very excellent result which was obtained. The award to Messrs. 
Veritys in the Cooking Appliances Competition is mentioned on p. 58. 

In addition to the large electrically-driven planing machine shown 
by Messrs. VickERS, Sons & Maxim, and described in The Electrician 
of September 29th, they also exhibited a motor armature of a new 
pattern. This motor was rated at 150 H.P. and was built to the 
order of the Admiralty. Its special feature was that the core body 
was not keyed to the shaft in the ordinary manner. As shown in the 


Much attention was deservedly bestowed by visitors on the 
exhibit of Messrs. B. DELLAGANA & Co., who showed a large assort- 
ment of articles manufactured by their new Kupron" system. 
These articles varied in size from a small “ flush " switch cover to 
an entire shop front, and were uniformly excellent. The process of 
manufacture is an exceedingly simple one, and it is only the develop- 
ment of it in this particular direction that is at all novel. First of all 
the electric light fitting, or whatever it may be, is modelled in clay 
and the clay is then covered with a thin film of blacklead. By 
immersing the latter in a copper bath, a layer of copper of any 
desired thickness iselectrolytically deposited on the mould. The finish 
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Vicxens, Sons & Maxim's New TYPE ARMATURE. 


accompanying illustration, a considerable portion of the shaft is of 


in bronze, silver, gold or any other style is easily accomplished and 


triangular section, the altitude of the equilateral triangle being | the amount of labour ontailed by the process is very small. Of 


greatly in excess of the diameter of the shaft proper. 


groove cut in the stampings. 
tending to shear the key, when the motor has to start against a heavy 
load, is considerably less than when the keyway is cut in the surface 
of an ordinary circular shaft. For this reason the motor is pecu- 
liarly suitable for driving rolling mills and other purposes where e 
large starting torque is met with. 


The UNITED AsnEsTOS Co. showed several samples of asbestos 
tubes and sheets, which have been specially treated to be used in 
connection with resistance frames, &c., for electrical purposes. This 
company also showed a new type of water-gauge cock. The open- 


ing and shutting of this cock is effected by the means of a central : 


rod valve which keeps the seatings entirely free from sediment, and 
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UNITED AsBesTOS Co.'s NEw WaTER-GAUGE Cock. 


there is also a rod attachment which unseats the top valve simul- 
taneously. A new material called Uacolite '" was also shown. 
This is & new asbestos material suitable for fireproof partitions, and 
when specially treated and enamelled is a substitute for slate, &c., 
for switchboard work. It can be easily moulded into any shape, 
drilled and screwed, and also takes a good surface finish. 


Messrs. SANTONI, in addition to some small accessories of foreign 
make, showed « flame arc lamp, one of whose merits is its cheapness. 
Like many other makers of this new type of lamp, they were loth to 
furnish us with particulars of its construction. We may mention, 
however, that the mechanism is of the brake-controlled type. 


It should be course, the deposit may con- 
understood that the entire shaft consists of a single forging. Each | sist of metals other than cop- 
apex of the triangle is rounded off and forms a key which fits into a | per, if required. The chief 
Thus the moment of the couple ; advantage of the process is 
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the low cost of the finished 
article, electric light fittings 
and other things of a similar 
kind costing not more than 
half what they would have 
cost if produced in the ordi- 
nary way. Asan illustration 
of the facility with which the 
process may be applied to 
different purposes, we were 
shown ivy leaves which had 
been blackleaded and covered 
with a deposit of copper. 
Every vein in the leat was 
perfectly distinct and all de- 
tails were faithfully repro- 
duced, in spite ot the fact 
that no work whatever had 
been expended on the leaf 
after it had left the electro- 
lytic bath. We are assured 
that entire shop fronts and 
fascias are being manufac- 
tured in the same way, the 
thickness of the copper, which 
may be varied to suit re- 
quirments, tending to con- 
siderable economy. 


The CHAMELEON SIGNS 
Co.’s exhibit attracted a good 
deal of attention. These signs 
derive their name from the 
fact that they are constantly 
changing colour. Inside the 
box bearing the sign is an 
incandescent electric lamp, 
or more than one if necessary, 
fixed vertically, and sur- 
rounded by a cylinder of 
transparent material. This 
cylinder is capable of revo- 
lution about its axis and 
the transparent material, of 
which it is composed, is 
striped with various colours. Fixed to the top end of the cylin- 
der, above the lamp, is a hot-air fan, and the small amount of heat 
generated by the lamp is sufficient to effect continuous motion. 
These signs possess the advantage of having no clockwork or other 
mechanism to get out of order or require attention. 


Bronze FIGURE 
MADE RY Messrs. B. DELLAGgANA’s 
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The popularity of the cooking lectures and experiments which 
Were held throughout the period of the Exhibition at Olympia was 
sufficient to induce several of the exhibitors to do their utmost to 
extend their exhibits of appliances and apparatus suitable for 
employment in this branch of electrical work. In this connection 
Mr. H. J. Dowsing, as already mentioned, towards the close of the 
Exhibition presented a fully-equipped electrically-operated kitchen, 
and other exhibitors who were showing electrically-operated heat- 
ing and cooking appliances added various items to their exhibits. 
Amongst these exhibitors may be mentioned the METROPOLITAN 
ELECTRIC SuPPLY Co., whose double-fronted stand was throughout 
the period of the Exhibition the resort of a large number of spec- 
tators interested in the cooking operations there going on. The 
interest taken by the visitors in the display thus made induced 
the company’s chief engineer (Mr. J. S. Highfield) to design a 
complete electric „range, and we present our readers with an 
excellent illustration of this complete cooking equipment. 'The upper 
part of the range forms a hot closet where plates and other articles, 
As well as cooked food, can be kept hot while subsequent cooking 

operations are proceeding below. Each utensil and each section of 
the range is provided with a separate plug, so that only those por- 
tions of the stove or those utensils which are immediately required 
for use need be electrically connected. In this way the grill can be 
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used without connecting up any other portion of the range, or the 
water in the boiler can be separately heated, or the roasting oven, 
or, in fact, any other portion can be separately switched into circuit. 
As a means of economising current, switches are provided, as shown 
in the illustration, for switching on a quarter, half, three-quarters 
or a full supply of current. The ** Met” range, or kitchen, as it is 
called, is a well-made and very serviceable piece of apparatus, and 
was the centre of much keen attention from lady visitors to the 
Exhibition. We understand that the Metropolitan Company con- 
template extending their already large displays of domestic appara- 
tus and appliances for electrical operation. 


The PEARSON FIRE ALARM Co. had their system in operation. The 
general principles of this system are now well known, Briefly, the 
main working part is a thermostat, the alarm being given by the 
heat acting on 8 metal strip, causing expansion, and thus closing 

the circuit. There isa Fahrenheit scale attached to the thermostat, 
which is 80 constructed that the distance between the pointer of the 
scale and the metal strip of the thermostat is regulated by setting 
the needle of the pointer at the required temperature, and imme. 
diately this temperature is reached the alarm is automatically given. 
The instrument, after operation, resets itself, and is at once ready 
for service. “4 recent improvement is the provision of a closed 
thermostat for use where excessive moisture, steam, corrosives, 
acids and gases are constantly present. This merely consists of a 
al shield placed around a thermostat of the ordinary type, but it 
met he effect of completely preventing deterioration of the expand- 
ing step and, the company affirms, enables it to undertake dan- 
? 
gerous risks whi 
fre alarm company- 


ich hitherto could not be accepted by any automatic 


The SIMPLIFIED UNDERGROUND CoNpucron Co. showed the method 
of laying bare underground mains on the solid system, which was 
described in detail in The Electrician of Aug. 19, 1904. They have 
found that this system answers admirably, practically without modi- 
fication, the only alteration since the date of our former description 
being the substitution of a flat porcelain wedge across the duct, over 
the conductors, half way between the bridges, instead of the wooden 
wedge on the bridge itself, which they have formerly used. At their 
stand they also showed a specimen of a 0°75, 0:4, 0°75sq. in. 
main and duct, which is now being laid at Reading. A novelty 
which the company is introducing is the fuse shown in the accom- 
panying figure. The fuse wire passes through the nut at the end, 
and is gripped by two brass segments, similar in shape to the wooden 
cheeks of a cord grip in an ordinary pendant fitting. Weshow this 
part of the fuse on a larger scale in ourdrawing. Another interesting 
point in the fuse is the pilot fuse, PP, on the drawing, which is placed 
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in an open slot cut in the vulcanised fibre lining. This fuse is in 
parallel with the main fuse. An insulating collar, C, can be turned 
round, so that normally the hole H in it is to the inside, and the 
pilot fuse is covered up, but if the attendant desires to see if the fuse 
has blown, he turns the collar round to the position shown in the 
drawing and can then see whether the pilot fuse is intact or not. 


A model of an impoved water- cooling tower for electricity works 
was on view at the stand of the REGINA BoGENLAMPENFABRIK, but 
the attention of the numerous visitors was chiefly centred around 
the Regina and Reginula arc lamps. In the Regina arc lamp both 
arc and regulation gear are enclosed in one airtight space. A syphon 
and a safety valve are put in action should the pressure on the 
globe become too high. A length of 1} in. to 11 in. of the carbons 
glows with a white light. One consequence of the airtight arrange- 
ment is the long life of carbons, which is claimed to be between 
300 and 400 hours. After that time it is only necessary to replace 
the upper carbon, as the remaining part of the upper carbon is used 
as the lower carbon The overall length of the lamp is 2 ft. 2 in., 
its weight, complete, being 19 lb. The inner globe is protected by a 
wire net, and this arrangement makes a dirt-catching wire net on the 
outer globe unnecessary. The carbon-catch consists of two cheeks, 
which pinch the carbon, lifting it up when the magnet is lifted by 
the coil, an are between the carbons resulting thereby. These two 
cheeks are fixed to a hollow plunger, which is sucked up or let down 
in the regulating solenoid. The carbon slides in the hollow plunger. 
When the carbon is so far consumed that the cheeks touch a ring 
it is released and drops down easily. The resistance in the arc 
diminishes, the magnetic field grows stronger and the carbon is 
again lifted by the magnet. If there is no current on the mains the 
top carbon rests on the lower carbon. The Regina lamp is made 
for voltages and currents ranging from 100 to 250 volts and 25 to 8 
amperes respectively, the available pressure across the arc being, it 
is stated, from 68 to 72 per cent. When used for alternating current 
a choking coil (with cos $-- 0:9) is used. Alternating-current lamps 
are made for 40 to 60 per second and for voltages between 110 
and 220 volts, the voltage across the arc being as high as 85 to 90 
per cent. The continuous-current type will burn in series of two, 
three, four or five lamps. It is claimed that the light given off by a 
200 volt lamp is quite white with no bluish tints. The Reginula 
lamps are similar in construction to the Regina lamps, but are 
smaller in size and designed for currents from 1 ampere upwards 
and for 110 or 220 volts. It is stated that a Reginula lamp with 
5 mm. carbons will burn for 40 hours when fed with continuous cur- 
rent and from 15 to 20 hours when supplied with alternating current. 

Messrs. W. & T. Avery showed their patent weighing machines, 
one of which automatically adds up the net weight of trucks of coal, 
and another which weighs the coal delivered to boilers. 

(To be continued.) 
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USES OF ELECTRICITY IN MINES.* 


BY HENRY WILLOCK RAVENSHAW. 


LECTURE I. 


When your Council honoured me with an invitation to give a series 
of Cantor Lectures on the Uses of Electricity in Mines, I thought 
that I appreciated the extent of the task I was asked to undertake. 
I very soon found, however, that the subject is of such & wide 
character, that, to do ample justice in every direction, would require 
a es many more than the two lectures that I have undertaken to 
deliver. In these lectures, therefore, [ propose to confine myself 
within certain limits On the one hand, I do not propose to go into 
the theory of the electrical transmission of power. "The use of elec- 
tricity is now so extensive, and the electric motor is so generally 
employed, that I feel safe in assuming that my audience has an 
elementary knowledge of the subject. On the other hand, time will 
not allow me to go very far into the mechanical side of the question. 
Having set certain limits to my subject, I propose to describe as far 
as possible the various applications of electricity in general use in 
inines and to give you some data 
that have been obtained from actual 
practice. 

I find that to the average Lon- 
doner a coal mine is represented by 
& deep hole, at the bottom of which 
grimy men dig out the coal under 
dangerous and uncomfortable con- 
ditions, and that there is & general 
feeling of surprise when I describe yt iar 
the discipline and the wonderful IB 
machinery that is to be found under- 
ground. Some idea, however, may 
be obtained of the magnitude of the 
work done, when I say that a large 
colliery may have an output of over 
2,000 tons & day, representing six 
or seven of the immense coal trains 
that we constantly see on our main 
lines, and that in some cases, the 
whole of this coal is brought up 
one shaft 500 yds. deep in 10 or 12 
hours. 

Taking an average thickness of 
4ft., this represents an area of 14 
acres of coal ;removed per week, 
or, say, 75 acres per annum. The 
result of so large an output is, that 
the distance from the shaft to the 
coal face (the place where the 
coal is actually obtained , becomes 
greater every year, and in many 
mines the coal has to be hauled, 
underground, at least & mile before 
it reaches the shaft. To obtain 
these vast outputs machinery has 
to be used wherever possible, and 
a large amount of power is required 
both underground and on the sur- 
face. Although power is sometimes 
produced in the mine by means of 
steam boilers and oil engines, it is 
usual to generate it on the surface 
and to carry it down the shaft by 
one of the following methods: Steam 
is carried down in pipes; compressed 
air is carried down in pipes; con- 
tinuous ropes are carried down from an engine on the surface ; 
spear rods are alternately raised and lowered to pump water; 
electricity is carried down through insulated conductors. 

To the average engineer the idea of a steam pipe 400 yds. long is 
oui of the question, yet, in a great many collieries there are pipes 
of that length carried down deep shafts to supply haulage engines. 
It is usual tor steam to be turned on in these pipes night and day, 
as the joints would be broken if the pipes were allowed to cool down. 
The loss trom condensation is enormous. 

Compressed air is very largely used, and although the losses in 
the pipes are not so great as where steam is employed, the practical 
impossibility of warming the air before it reaches the engines, pre- 
vents a satisfactory economy from being obtained. Electrical trans- 
mission presents many advantages for this class of work, as the 
efficiency of transmission is high, the cables are easily carried down 
the shatt, and through roadways, and the motors have been brought 
to such a state of perfection that breakdowns are infrequent. It is, 
of course, understood that where there is electrical energy there is 


— 3 — 


9 


— 


BALANCED. 


UNBALANCED, 


Cantor Leciurcs delivered at the Society of Arts. 


THE ELECTRICIAN, OCTOBER 27, 1905. 


— — 


some chance of a spark being obtained that would ignite inflammable 
gas. Large numbers of motors are, however, in use in fiery collieries, 
and where adequate precautions are taken there is little or no dan- 
ger. This is borne out by the fact that there are hardly any cases 
on record where a serious fire or an explosion has been traced to the 
use of electricity. 

I propose to take each application of electrical driving separately, 
and to give you, in some cases, actual load curves that have been 
taten from the machines themselves. The following table shows 
the various classes of machinery that are in general use, with the 
type of load and the range of sizes that are usually met with. 


Usual sizes. 


= prm Type of load. 
Winding.......... 50 to 2,000 , Intermittent with frequent short stops. 
Single rope haulage, 5 to 200  Intermittent with long stops. 
Continuous haulage | 15 to 500 Steady load. 
Main & tail haulage; 15 to 100 Intermittent with fairly long stops. 
Locomotives ...... 15to 100 Intermittent with variable stops. 
Creepers ..... . . . 10 to 30 Continuous variable load. 
Coal cutters .......20to 50 Intermittent with variable stops. 
Pumping ........, 5to 500 | Steady load. 
Aircompressors.... 20 to 100 Intermittent. 
Fans 20 to 200 Steady. 
Screens 20 to 50 Steady load. 
Coal washing 20 to 100 Fairly steady. 
Stamps .......... 15to 100 Steady. 


Crushers 20 to 100 Very variable. 


Winding —Steam engines are at present almost universally used 
for winding, many of them being of large size, and capable of raising 
heavy loads at a high speed. The character of the load requires 
rapid acceleration and retardation with extreme accuracy of control. 
The importance of accurate control is shown in a diagram that I will 
presently explain, where an engine raises nearly 5 tons of coal in 
42 seconds, from a depth of 544 yds. The load attains a speed of 
45 miles an hour, and yet it only takes 12 seconds to bring it from 
full speed to rest. This is done 500 times a day all the year round 
with a remarkable freedom from accident. Some electrically-driven 
winding engines of large size have been erected on the Continent, 
and are giving satisfaction ; a good many are also being erected in this 
country. For small pits and staples (shafts connecting onc under- 
ground level with another) electrical-winding engines have been in 
use for a good many years, and I know of one which was put down 
in 1891, and has been in useeversince. Owing to the large amount 
of power required, and the extreme variations of the demand, the 
large electrical-winding engine presents one of the most difficult 
problems that the electrical engineer has to deal with. 


The problem is that the engine has to start a heavy weight of, 
say, 5 tons, from rest, raise it 500 yds. in 40 seconds, stop for 15 
seconds, and repeat the operation in the reverse direction. This 
means that the engine must give an enormous starting effort, and 
develop from 1,500 H.P. to 2,000 H.P. for 30 seconds. It must also be 
capable of absorbing a large proportion of the energy that has been put 
into the load so as to enable an accurate stop to be made at the end 
of its travel. It must be remembered that the moving parts are of 
great weight, and move at a high velocity, thereby increasing the 
difficulties in acceleration and retardation. This subject has been 
discussed to some extent by the members of the Institute of Mining 
Engineers and other societies, but I do not think that any diagrams 
have been published showing the actual work done by really large 
engines. Where rapid and economical winding is necessary, 1t 18 
important that the load should be as uniform as possible and this 
requirement is not obtained when the cages are unbalanced. 


Fig 1 shows the ordinary unbalanced system where the two cages 
are suspended from the saine drum, one falling and the other rising. 
Owing to the great weight of the rope the load on the engine is con- 
stantly varying; for instance, the unbalanced load at starting 18 the 
weight of coal to be raised plus the weight of rope. When the cages 
are passing the ropes balance each other, and the load unbalanced 
is equal to the coal being raised. Towards the end of the wind the 
weight of the descending rope predominates and actually over- 
balances the weight of coal. To give an instance in a particular 
case, the coal weighed 3 tons and the rope 4 tons. As a result, the 
load against the engine at starting was 7 tons, at the middle of the 
wind 3 tonsand at the end of the wind an overbalance of 1 ton was 
tending to drive the engine. "This means an extremely variable 
load and a tendency to run away at the end of the wind. A number 
of ditferent methods have been employed for giving a better balance, 
and to illustrate my point I have shown on Fig. 2 & method which 
has many advantages—naurely, a balance rope. This, you will see, 
consists of a rope passing round a pulley at the bottom of the shaft 
and one end fastened to each cage. By this method the weight of 
the rope is balanced and the load is constant—namely, the coal to 
be raised. By the use of a heavy balance rope the stresses due to 
inertia can also be partly balanced. This method of balancing is fre- 
quently used in this country, and it is doubtful if really fast wind- 
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ing can be economically carried out without this or some similar | connected across the source of supply; this machine drives a very 
arrangement. heavy ae and also a continuous-current separately-excited gene- 
I have designed an apparatus for taking continuous records, and | rator. The winding motor is also separately excited, and any speed 
have shown on Figs. 8 and 4 the result of tests taken from two | can be obtained up to the maximum by varying the strength of fields 
large steam winding engines of modern design under actual working | of the two latter machines. This arrangement gives very accurate 
conditions. The engines are of very similar size, but in one case the | regulation, and has the advantage that the winding motor circuit 
weight of the ropes is balanced and in the other it is unbalanced. need never be broken and that a considerable part of the energy given 
off during retardation is given back into the flywheel. The flywheel 
used in this system is very heavy, and, running at a high speed, 
stores up a large amount of energy which can be given off as required 
by automatically causing the speed of the primary 
motor to be varied. A good many plants on this 
system are in successful use on the Continent and 
several are under construction in this country. 

Heavy steel flywheels are used running at a very 
high peripheral speed, and the result of a burst 
wheel or a broken shaft might be extremely disas- 
trous. It is of the utmost importance that they 
Zaif Waa Should not be placed in the winding-engine room, 
and that they should be so arranged that, in case 

of accident, the damage would be localised. 
Mr. Georgi has advocated a simple arrangement 


no in which & high-speed steam or gas engine is em- 

600 ployed driving a heavy flywheel and a separately- 

. §00 excited dynamo. The dynamo would be connected 
3 1,000 electrically to the separately-excited winding motor, 
1,200 and the speed controlled as in the Ward Leonard 
S 1.400 arrangement (Fig. 6). At first sight this appears 
2 100 to be a useless complication, but given highly 
Š 1800 efficient steam or gas engines there is a great deal 
: X to be said for the arrangement. With the advent of 
a 855 the steam turbine, and the still more economical gas 
te roo engine producing electrical energy at a cheap rate, it 
2,400 is safe to prophesy that in the near electrical future 
2,€00 M will be very largely adopted. The following 
2,8C0 particulars of electrical-winding plants, which are 


3,000 working in Germany, are of interest: Zollern II. 


s SE A uns : Colliery (Siemens & Halske Ilgner system).—Sup- 
Fic. 3.— WIxDNO Exame with Ropes BanaxcEer, Regul f - y ; 8 y 
Diagrama taken April 7, 1905. Weight of Coal raieed, 4 tons 15 owt, — Ply 520 volts direct current. Flywheel, 124ft. 
S weight, 45 tons; maximum pp 
; f speed, 13,600 ft. per minute; revs. per min., 300 to 
Fig. 3 shows that with the balanced arrangement a much higher | 345. The e 7 600 amperes to Sari and after 
rate of acceleration is obtained, steam is on the pistons for two- | 10 minutes takes 100 amperes light. When winding, the primary 
thirds of the ae time and the cages are very promptly brought | current varies between 250 and 450 amperes. Five tons of 
to rest. In the unbalanced arrangement, although the maximum 
horse-power developed per ton of coal raised is greater, the speed of 
wind is less, the acceleration and retardation are less rapid and steam 
is only applied to the pistons for one-half of the running time. It is 
an interesting fact that in neither case were the brakes used for 
retarding, and the large amount of energy required to stop should 
be noted. The peculiar shape of the power curve is due to the fact 
that in each case when the engine attained & speed of about 40 revs. 
per min. an automatic cut-off came 
into play. To illustrate the tremendous 
variations of load on the cylinders I 100 
would point out that in Fig. 3 steam 
was admitted during the whole of the 
stroke for six revolutions, it was cut off 
at one-fourth of the stroke for 14 revolu- 
tions, and the valves were reversed 
with steam against the load for five 
revolutions. The engine was moving 
again in the opposite direction in 
12 seconds from the time it came to rest. 
Although these diagrams do not bear 
directly on the question of electric driv- 
ing, they are of the greatest impor- 
tance as showing the kind of load that 
must be dealt with if rapid winding has  $ 


- 


to be carried out electrically. It will && 10 
be seen that to apply electrical driving 3% 

to so variable a load presents consider- à; 3 -20 
able difficulties, and that if the demand § ¥ - so 
on the supply is to be free from sudden 38 _ 
fluctuations, some method must be 8 | 
adopted for storing up energy during Fra. 4.—Winpina Exames wirH Rorzs UNnanAwcrp. Results obtained from Time-pressure Diagrams 
the period of no eg A en taken April 7, 1905. Weight of Coal raised, 3 tons. 
sed, bu e heavy first 

ost and upkeep are unfavourable to their general adoption. For | coal are raised per wind, the lift of 880 yds. being made in = 
cial lants it is probable that a motor having the speed regulated | seconds; the maximum speed is 1,980 ft. per minute. The periods 

P ay, a third and full speed by means of shunt resistance, | of rest are as long as 45 seconds, against 12 to 15 seconds occupied in 

* b A simple solution, in conjunction with a motor carrying | some of our best collierics. m l 
would give eel running free and connected across the mains. For At the Preussen II. Colliery there is a large winding engine driven 
a heav. yw more elaborate system has in some cases been adopted. | by a three-phase motor. Pressure about 2,300 volts 25 cycles per 
large plants ^ acteristic of these is that adopted by Messrs. Siemens | second. No arrangement is fitted for storing energy between the 
The most char winds. Three tons of coal are raised per wind. the lift of 600 yds. 


nown as the I]gner system (Fig. 5). This system | s 
& Halske, A A Leonard DE transformer, consisting of a motor being made at an average speed of 1,800 ft. per minute. The maxi 
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mum speed is 8,200 ft. per minute. This is a successful plant, but 
there have been difficulties owing to the low-power factor of the 
motor at starting causing great variations of supply pressure, 
Underground Haulage.—Underground haulage comes next in 
importance to winding, as with modern developments of large col- 
lieries the coal has very often to be hauled underground for a distance 
of 2 or even 8 miles. In this country most of the coal seams lie on 
a slope, and consequently, although the coal that is obtained from 
the higher level will descend by gravity to the bottom of the shaft, 
the remainder has either to be brought along the level or up hill. 
Wire-rope haulage is almost always employed. Where the slope is 
not less than 1 in 20 the empty corves will descend, taking the rope 
with them, and either single or double roads are employed. In the 
case of double-road haulage the system is very similar to that 
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adopted in winding, and the load is of the same character. With & 
single rope the motor runs in one direction, as, in lowering, the 
drum is set free, the empty corves unwinding the rope as they run 
down the incline. The load on the motor is consequently inter- 
mittent, the motor not being in use for more than half the time. 
Fig. 7 shows a load curve taken from a 25 H. p. single-rope haulage 
motor, frcm which you will see that there were excessive variations 
of load, owing to curves and steep places on the incline. This demand 
on the supply was repeated every half-hour. Where the roads are 
flat or undulating main and tail haulage is frequently used, a second 
rope being carried on pulleys to the end of the roadway, round a 
large pulley, and back to the tail end of the train. There is, there- 
fore, a rope attached to each end of the train, and it can be hauled 
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in either direction. In this case the motor does not usually reverse, 
two drums being fitted connected to the shaft by clutches. The 
motor generally starts with the load, and owing to the trains having 
to be hauled in both directions the demand for current occurs twice 
as frequently as with the single-rope haulage. Continuous-rope 
haulage is very largely adopted and has many advantages. There 
are two roads, main and return, and the corves are either attached 
to the rope singly or in sets, the speed being about 4 miles per hour. 
The advantages of this system are de fora supply, slow speed, and 
consequently fewer accidents. The load on the motor is an excellent 
one, as the demand is usually practically constant while the motor 


is running. Fig. 8 shows a record taken from a 25 H. p. single-rope 
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haulage plant, which is only intermittently used, there being 20 runs 
of about five minutes' duration in eight hours. Where several roads 
are served, and separate ropes used for each road, all the rope pulleys 
are driven from one motor, and the demand is remarkably steady. 
I have frequently seen the ammeter connected to a 200 H.P. motor 
remain steady to within 5 per cent. for long periods. Some very 
large continuous-haulage motors are at work in this country. 
Electric locomotives are very little used in this country, the only 
one with which I am acquainted being in the Greenside Mines, under 
Helvellyn, in Westmorland. In the United States they are largely 
used, the coal being more free from faults than in this country, and 
the roads consequently more level. In many of their collieries the coal 
outcrops and the locomotives are able to bring trains out of the hill- 
side without the intervention of a winding shaft. Electric loco- 


motives are capable of working up an incline of 1 in 20. A trolley 
wire or live rail cannot, of course, be used in fiery mines. A creeper 
is a form of conveyor to bring trucks from one level to another. 
They are frequently used at pit bottoms and on the surface. The 
load is somewhat intermittent, but the power required is small. 
Electrical transmission is extremely convenient for these small ap- 
plications. 


Pumping.—This is a most important application. In some cases 
the weight of water raised exceeds the output of coal. The extreme 
flexibility of electrical transmission makes it particularly useful in 
the case of shaft sinking and for following drifts and workings that 
are on a downward slope. In many cases very little power is 
required, as a very small pump will deal with 20 gallons a minute, 
but unless dealt with that flow of water will very soon flood out a 
large district. In one of the collieries with which I am connected 
two pumps, absorbing together not more than 10 B. p., have entirely 
cleared a flooded district, the water-level being reduced by 150 ft. 
The ordinary three-throw pump is & most useful type, and is very 
largely used. Dip pumps are mounted on & truck, and are moved 
down the falling roadway as the water is pumped out. Some very 
large pumps are in use on the Continent coupled direct to slow-speed 
motors. 

Electrical driving is particularly applicable to centrifugal pumps, 
and it is on record that & pump of this kind is working against a 
head of 1,850 ft. and raising 1,750 gallons per minute. A pump load 
is an extremely good one from the supply point of view, as the 
demand is practically steady. Electrical pumps are frequently placed 
in out-of-the-way places, and receive attention, perhaps, twice a day. 
A very convenient and economical arrangement can be obtained 
where the generating station supplies current for haulage during the 
day and for pumping at night. The capital expenditure is kept down 
in this way to a minimum. 
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Coal Cutting.—This is an extremely important application of power 
to mining, and a large number of electrically-driven machines are 
at work. They can be divided into three classes—namely, disc, 
chain and bar cutters. Special merits are claimed bythe makers for 
each type of machine, the disc machine being most largely used in 
this country. The system of getting the coal known as lane wall is 
generally employed where coal cutters are used, the machine usually 
making a horizontal cut from 4 ft. to 6 ft. deep underneath the coal. 
As the cut proceeds the machine hauls itself along the face of the coal, 
being supported either on rails or on a sledge. Series motors are 
generally used with direct currenta. The Diamond Coal Cutter Co. 
use two motors coupled in series. Multiphase motors are also suc- 
cessfully used for this work, but the great starting effort that a series 
motor will develop makes; the continuous-current machines more 
popular with the men, especially where deep holing can be carried 
out. The current is conveyed to coal-cutter motors b means of long 
trailing cables well protected from injury, and arranged so that they 
can be readily disconnected. The main cables are generally brought 
to switch boxes in the gateways at several points along the face so 
that along facecan be worked without usingcablesof excessive length. 

Electrically-driven air compressors are being extensively used, and 
where rock drills are employed advantage is taken of the cheapness 
and flexibility of electrical transmission to drive the air compressors 
underground. Compressed air can be more safely used than elec- 
tricity for coal cutting in very fiery mines, and electrically-driven air 
compressors fixed some distance in-bye are also being used. There 
is good reason to believe that this combination of two methods of 
transmission is likely to be largely employed. There are numbers 
of other applications of electrical driving in mines, and it is interest- 
ing to note that & considerable discussion has been lately going on 
among engineers in the Rand as to the relative advantages of driving 
large numbers of stamps by one motor or dividing them into sections. 
It is likely that the latter system will survive, as the experience of 
engineers points directly to the great advantages to be obtained in 
sub-dividing the plant into sections of a reasonable size. 


Generating Stations. As I have already pointed out, the load on 
many classes of mining machinery is ofa very variable character, and 
as a result the demand on the generating stations is not always a satis- 
factory one. In some cases where the haulage is continuous and there 
is a good deal of pumping, a steady load is maintained for long 
periods ; but to show that this is not always the case, I have a dia- 
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gram (Fig. 9) showing readings which were taken for three minutes 
from a dynamo supplying three haulage engines varying in size from 
73 to 25 B. r. You will see that at times there was no demand what- 
ever. A dynamo ae alongside and supplying screens and wash- 
ing plant had a practically-constant load of 90 amperes. 

should like to point out how important it is for effective governors 
to be used on the engine. I have known a case where the governors 
failed on a large proportion of the load being thrown off, the pressure 
rose from 500 to 1,200 volts, and a great deal of damage was done. 
Reliability, good running, and a minimum cost in repairs and at- 
tendance are always required in a mine, but extreme economy in 
steam consumption is not often attempted. The steam pressures 
available are seldom more than 100 Ib. per square inch at the older 
collieries, and there is often a remarkable disregard for the fact that 
every ton of coal burnt costs quite a large percentage of its actual 
selling value in labour, boiler repairs and depreciation. 

In spite of the above facts, in many cases & remarkably low cost 
per unit generated is frequently obtained when there is à steady load 
extending over long hours. Capital costs, and consequently interest 
and depreciation, are kept down to a minimum. Attendance costs 
very little ; for instance, an engine giving a steady output of perhaps 
100 kw. for 12 hours a day may be looked after by dm fan engine- 
man. In some of the more modern plants the output is quite large, 
and high-pressure steam and condensing are available. Gas engines 
supplied by coke-oven will probably be very largely used in the 
near future, the reliability and economy of the modern gas engine 
placing it quite in the front rank among prime movers. 
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Cables and Distribution.—Owing to the fact that comparatively 
large powers are required at a considerable distance from the source 
of supply, and that in fiery mines a pressure of more than 500 volts 
is not available, the conductors have to be of ample section, and in 
many cases, in order to avoid an excessive drop of pressure, the den- 

sity does not exceed 800 to 400 amperes per square inch. In the 
shaft it is necessary to support the weight of the cables, and this is 
usually done by fixing them in a tight-fitting casing or by cramping 
them between stout wooden cleats which are securely fastened to 
the walls of the shaft. Armoured cables are generally preferred for 
shaft work, the armouring helping to support the weight of the cable, 
and taking the stress off the insulation and the conductors. 

In the mine the cables have to be carried in various ways, accord- 
ing to circumstances, but the most usual method is to hang them by 
means of cleats or leather thongs from the timbering. Armoured 
cables hung in this manner are remarkably free from serious injury, 
but where there is a danger of damage owing to trains running away 
on the inclines, or to falls of roof, they have either to be buried in 
the floor or specially protected. 

The shaft cables are generally brought to a distributing point at 
the pit bottom, from which the cables to the various districts radiate. 
It is the best practice to build this distributing room of brick entirely 
fireproof, switchboards or pillars similar to those used for tramway 
work being arranged so that the cables can be conveniently coupled 
up. Where possible the engine planes, where trains are continually 

passing, should be avoided, the cables being carried along the travel. 
ling roads that are used by the men. Branches are made in suitable 
jointing boxes or in brickwork distributing rooms, similar in a smaller 
scale to that at the pit bottom, For coal cutters and portable motors, 
such as dip puinps, the cables are brought to a fixed switch-box, and 
flexible cables carried on to the motors. The etlicient earthing of all 
armouring and of the cases of switches and motors is an extremely 
important matter, and I am glad to say that this is required by the 
Home Office to be efficiently maintained. In my own practice I 
always employ separate cramps and conductors to make efficient 
contact between the outer coverings where junction boxes are fitted. 


Phe Reichsanstalt Standards.—In January 1904, the 
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THE INFLUENCE OF ELECTRICITY ON POWER 
ENGINEERING.* 


BY W. B. BSSON, M.INST.C.E, 
(Concluded from page 1040, Vol. LV.) 


It would be folly to assert that there are no greater risks with the higher 

pressures, for as a matter of fact, with pressures of 40,000 to 60,000 volts 
" the highest intelligence, vigilance and excellence must be employed to 
avoid accident and insure success." These pressures are not t» be used 
indiscriminately or when they can be avoided. A large number of plants 
are operating at pressures between 10,000 and 20,000 volts and of these 
it may be said that the overhead lines give very little trouble. The latter 
figure represents a voltage which can be produced in the armatures of 
machines of moderate size without difficulty, so this pressure may be con- 
sidered a limit below which step-up transformers may be dispensed with. 
When we get much above this we enter a zone where we begin to experi- 
ence the line troubles which very high pressures bring without obtaining 
all the corresponding advantages they confer. It is very questionable 
therefore, whether there should be any halting place between 20,000 and 
40,000 volts. At 33,000 volts Dr. Perrine tells us that the special difficulties 
due to capacity, insulator size, erratic lightning arrester effects, and 
switching begin to make themselves seriously felt, and it is jast as well, if 
we bave to re-design thc apparatus with special reference to these difli- 
culties, that we carry the pressure to the other exireme of the zone 
referred to and so get the full return for our trouble. If high pressures 
are ever standardised, the figures for the standards will be probably 20, 
40, 60 and 80 kilovolts. 
With pressures of the order of 40,000 volts quite a new set of phenomena 
is brought to our notice. In the first place the insulators, in order to 
prevent flashing over to the supports, must be very much larger and an 
increase of pressure from 20,000 to 40.000 volts necessitates their diameter 
being increased by 50 per cent. or more. A usual size of insulator for 
the former pressure is 6in. diameter, while the latter should not be less 
than from 9in. to 10in. with the addition of at least one intermediate 
bell between the outside dome and the inside cup. When these high 
pressures are used the phenomenon of brush discharge has to be provided 
against. This resalts from the breakdown of the air at an insulator 
owing to electrostatic strain set up in the space between the wires, and it 
was very thoroughly investigated by several leading engineers in America 
in 1893. Their experiments showed that while the loss of power due to 
this cause at 40,000 to 50,000 volts was, with the usual line cqnstruction, 
inconsiderable, after the higher figure was reached the loss increased 
rapidly. Prof. Ayrton has lately worked out the distance wires of different 
diameters have to be placed apart to ensure that with certain pressures 
there shall be no brush discharge. The cure of the evil is of course to 
keep the wires far enough apart and keep them large enough in diameter, 
for it is common knowledge that in the vicinity of a sharp point or 
a sharp edge lees pressure is required to break the air down than in the 
Mera of a knob or well rounded edge. A thin wire presents along its 
whole length a comparatively sharp edge, and while with wires of ,'; in. 
diameter 40,000 volts will discharge through about 10 ft., if the wire is 
i in. diameter discharge will only take place when the distance between 
the wires has been reduced to 15 in. As it is usual to space the wires on 
& 40,000 volt line about 48 in. apart and as in no lines requiring such high 
transmission voltage are wires likely to be less than 4 in. in diameter, it 
will be seen that there need be no loss from this cause. But there is 
enough trouble with switches, lightning arresters and higher pressure 
gurges in the line without brush di:charge. 

It is not the high pressure that makes the trouble last mentioned, indeed 
raising the pressure reduces surging sinoe the current is reduced with the 
increased pressure. Experience has shown that if a large amount of 
power is transmitted it is easier to operate lines at a pressure of 60,000 
volts than at a pressure of 30,000 volts, because in the former case the 
current flowing is only about half. Suppose we are transmitting 5,000 11. v. 
to a distance of 50 miles at 30,000 volts. Roughly, the current in each 
wire will be 80 amperes, and it is possible that if this be suddenly inter- 
rupted the surge pressure would rise to 20,000 volte. If it bappened that 
the line was momentarily short-circuited by a lightning discharge, and 
that during the short four times the working current passed, the surge 
voltage on the removal of this short-circuit might rise to 60,000 volts, 
whizh pressure would be superposed to the working pressure. With 
30,000 volts between the conductors, the pressure between any conductor 
and earth is 17,300 volts, so in this case the surge voltage makes the 
possible nearly four and a-half times the working pressure. If we worked 
at 60,000 volts, however, the rise on breaking the short would only be 
30,000 volts, and this superposed to the working voltage gives a possible 
pressure of rather less than twice the working pressure. The momentary 
strain which insulators, transformers and other apparatus should be 
capable of standing is, in the case of the 30,000 volt transmission, 
71,300 volts, while in the 60,000 volt transmission it is 64,400 volts. 
The higher working pressure has, therefore, the advantage, and if the 
power transmitted were increased the advantage would be more pro- 
nounced. It is probable that on account of this rise in pressure, due to 
circumstances, the occurrence of which the greatest precaution will not 
always prevent, the current to be transmitted through each wire of long 
distance transmission lines will not, as a general rule, exceed 100 amperes. 

There is no hard-and.fast rule for pressures to be used but 1,000 volts 
per mile is recognised as good practice. This is subject to limitation, on 
the one hand, by the highest pressures of which we have commercial 


* Abstract of the Presidential Address to the Civil and Mechanica 
Engineers’ Society. Delivered October 5th. 


E 2 


62 


THE ELECTRICIAN, OCTOBER 27, 1905. 


experience, and on the other hand, by the condition that the current in 
any wire shall not be excessive, a point which has just been dealt with. 
According to Mr. C. F. Scott a distance in miles equal to three times the 
number of thousands of volts may be covered without incurring an exces- 
sive annual charge per horse-power for copper. This means that 5,000 volts 
would cover 15 miles, 10,000 volts 30 miles, and 20,000 volts 60 miles. That 
10,000 volts has reached 28 miles and 30,000 volts 92 miles is shown by 
the installations at work. But the solution to all engineering problems 
lies in compromising and the pressure is eventually settled by striking a 
balance between the cost and the risks undertaken. In this country the 
necessity for a higher pressure than 20,000 volts is unlikely to arise, at 
least for some considerable time. 

Up to the present I have referred to hydro-electric plants only. The 
water power utilised in the hydro-electric stations must lie somewhere 
between a million and a-half and two millions of horse-power. 

All these schemes cannot be placed in the same category. The work 
in the immediate neighbourhood of Niagara use about 60,000 R. P., the 
greater portion of the power being used for metallurgical and electro- 
chemical processes in the form in which it is received. The Niagara 
industries present the case of Mahomet going to the mountain, but 
amongst the cases of the mountain taking itself to Mahomet the trans- 
mission to the Kolar goldfield at Mysore already referred to furnishes a 
very good example. For years prior to 1899 the project of utilising the 
falls was discussed, but as often was it abandoned because of there being 
no local market for the power, and no prospect of any industries being 
tempted to the district. But the falls were there with their huge power 
running to waste, and the Kolar goldfield was but 92 miles distant. Fuel 
in the mines was excessively dear, while the possibility of transmitting 
the power economically to great distances had been demonstrated in the 
case of other undertakings. The problem of utilising the power was in 
1900 again taken up, with all the knowledge which had been gained else- 
where brought to bear on it, and an enterprise is in full swing to-day by 
which 4,000 n.». is delivered to ten mining companies in the Kolar fields, 
the revenues from which are sufficient to recoup the Mysore Government 
for the whole of its capital outlay jn six years. 

It is difficult to realise what electricity has done for the mining industry. 
I am not thinking of its use for power distribution in and about coal 
mines, thougb, on the Continent, this has now attained gigantic propor- 
tione, but of the reduction in operating costs effected by the utilisation 
of distant water power through the medium of electricity. Mines which, 
under the old regime, could not have been made to pay, hate been opened 
up. while those that previously had just been clearing expenses have been 
enabled to pay dividends. It is estimated that the Sheba mine saved 
£10,000 per annum by introducing electric transmission, owing to the ore 
being then crushed in the mine instead of transported by aerial rope-way 
to a mill on the bank of a river 22 miles away. At the Burma ruby mines 
before the installation of the electrical transmission plant, the cost of fuel 
for power and lighting was £500 per month. The hydro-electric p'ant 
saved all this—2£6,000 per annum—and enabled the company to begin 
paying dividends, By the installation of their three-phase plant, the first 
in the Rocky Mountain regions, the Silver Lake group of mines looked to 
save £7,200 per annum, These are a few instances out of many. The 
same tale is told in all cases. 

The construction of the pole line often presents much difficulty though 
many points of interest. Until recently wooden poles only had been used, 
but it is evident that iron and steel, being many times stronger than wood 
and capable of economical disposition with regard to the strains, properly 
designed structures of this material would enable spans to be greatly 
increased. Such structures have been used in special cases, and where 
long spans are necessary for crossing rivers and spanning ravines, but 
there is a growing tendency to employ for high pressures a steel-pole con- 
struction with the spans made intentionally long so as to reduce the 
number of points of support and the number of insulators. Though the 
bulk of the work may be still carried out in wood, it is probable that for 
main lines, whenever the magnitude of the enterprise will justify the 
larger investment, the more solid and permanent construction will be 
employed. With proper care steel poles should last at least four times as 
long as wooden ones, so that the sum to be set aside for renewal is much 
reduced while the maintenance is also less. But against this there may, 
in many cases, have to be set the cost of freight and haulage to an almost 
inaccessible region where timber any be obtained for the cost of felling. 
We shall very likely use steel poles for power lines in this country 
hecause we produce not wood but steel and have a preference for things 
solid sa lasting. 

A good example of steel construction is presented by the line of th 
Guanajuato Power & Electric Co., in Mexico. There stool lowers about 
12 to the mile, are used instead of wood poles, which are generally spaced 
40 to the mile. In Italy iron.pole work has been developed to a consider- 
able extent. After Paderno, which was the first line to adopt an all-iron 
construction, the Cenischia line was erected with a similar design of pole 
and with spans up to 260 ft. Then came the Brembo line with specially- 
constructed spans up to 920 ft. to transmit the power over the mountains, 
Mr. Semenza, who has done a large amount of important work in connec- 
tion with this subject, informs me that amongst others at present under 
construction are two new lines with epans of 360 ft., one of them to carry 
six wires, the other to carry 12. The first iron poles were unneces- 
sarily heavy and had equal stiffness across the line and parallel to the 
line. Mr. Semenza has quite rightly contended that as in a straight line 
with equal spans the only strain to be borne by the line is exerted by the 
wind, it is unnecessary to employ poles of equal resistance in all directions, 
and he has accordingly designed a pole which presents great resistance in 
the direction of the wind, but low resistance in the direction of the line. 
This pole is elastic and can deflect over 16 in. without exceeding the limit 
of elasticity, the consequence being that if one or two of the wires break 
the two nearest poles will bend, which will relieve the strain on the spans 


following, eo that as a whole the line will stand and no damage be done 
to the supporte. The two new lines mentioned above as under construc- 
tion have poles of this kind as well as the Brembo line. 

Several important undertakings depend only on one transmission cir- 
cuit, amongst which may be mentioned the Electra-San Francisco trans- 
mission 154 miles long, the Shawinigan Falls-Montreal transmission 
85 miles long, and the Welland Canal-Hamilton transmission 30 miles 
long. When two cireuits are employed the individual conductors are 
sir aller so that there is not necessarily a greater total weight of copper, 
but for high pressures a pole line for each circuit is advisable, and this 
with its complement of cross-arms and insulators considerably increases 
the outlay. Only wben the pressure does not exceed 25,000 volts, and 
where, in consequence, the risk of shut-down is immeasurably less than 
when pressures of 40,000 to 60.000 volts are used, is it wise to adopt a 
construction whereby two circuits are carried on one set of poles. 

Needless to say, turbine construction has been influenced toa very large 
extent by electric power development. Apart from the enormous amount 
of hydraulic engineering work represented by the utilisation of something 
between one and a half and two million horse-power, the improvement in 
the efficiency of the turbine from the date of Francis' wheel must be 
credited directly to the great stimulus electric-power work gave to turbine 
manufacture. While in 1870 the average power of each wheel made by 
one of the leading turbine firms was 70 fl. P., in 1903 it was over 700 Bl. p., 
and the annual output in horse-power had increased from 10,000 to 
130,000. Twenty-five years ago the construction of a turbine giving 500 H.P. 
was something of an achievement; to-day turbines are at work at 
10,000 n.r. In all modern installations the electric generators are coupled 
direct to tbe turbine shafts. When it is possible, a horizontal shaft 
arrangement is chosen, though it is noteworthy that up to the present, 
owing to the special conditións to be met, the largest turbines have had 
vertical sbafts. Generally the full-load turbine efficiency is about 80 per 
cent., though higher figures have been obtained, but the power of the 
wheel, the speed and the fall all influence the useful return. The design 
of turbines has not received such study in this country, possibly because 
here the sphere of their usefulness is comparatively narrow. On the 
other hand, the subject has been studied exhaustively on the Continent, 
and it is to books written in another language that we must go for our 
information. 

But if we are backward with respeot to water turbines, we make up for 
this as regards the steam turbine, for if Britain is not exactly the birth. 
place of the latter, it is the country which has seen its greatest develop- 
ment. The Parsons turbine was first designed in conjunction with a 
dynamo to form a complete generating unit and, born in 1884, in the 
present year the turbo-generator attains its majority. At the time of its 
advent but little attention was paid to it and it was regarded mostly as 
an interesting scientific toy. To-day there are 600,000 H. p. of turbines of 
the Parsons type at work, and in 21 years the machine has grown from 
a 10 m.r. infant toa 10,000 m.r. giant. The turbine is gradually being 
recognised as the simplest and best form of steam engine for alternator 
driving, and to be preferred to reciprocating engines in every case when 
the generator output is over 1,000 kw. and there is available plenty of 
condensing water. 

The influence of electricity on the design of steam engines other than 
the turbine is undoubted. When the dynamo first made its appearance 
there was no high-speed engine in the market, and it was the persistent 
call of electrical engineers for an engine to which their machines could 
be coupled direct, thus dispensing with belts or ropes and the loss of 
power inseparable from them, that led the late Mr. Willans to persevere 
and achieve such remarkable results. The dynamo gave the engineer an 
appliance which enabled him to ascertain to a nicety the efficiency of his 
engine, and the researches in this direction described in the classical Papers 
of Willans are a standing tribute to his ability as an engineer and his 
patience as an investigator. Many have followed in Willans’ footsteps with 
the result that high-speed engine design has about reached its highest level. 

Dowson, by his introduction of a heat gas, did much in the early 
eighties to encourage the use of gas engines, and considerable progress 
resulted from his work, On account of the demand for engines to drive 
dynamos a large number of competitive designs came into the market, 
and improvement was greatly stimulated thereby, but it was not till 
1836 that blast-furnace gas was used in a gas engine, an experiment 
being made in that year on a very small scale at the Wishaw Works of 
the Glasgow Iron & Steel Co. When the possibility of burning blast-furnace 
gas direct in the cylinder of an engine and the economy resulting tbere- 
from were realised, a great impetus was given to gas-engine construction. 
Bat alas, from this date the sphere of the greatest activity was shifted to 
the Continent, and it is there that the business in large gas engines has 
been done. It was left for the newer iron and steel works on the Con- 
tinent to take advantage of the opportunities which the working with 
blast-furnace gas afforded. In such works the blowing, of course, comes 
first, and engines of 1,200 H. P. have been constructed for this. Never- 
theless, a large number of engines are coupled direct to electric generators 
which serve to operate motors for cranes, rail straighteners, shears, pumps 
and all the auxiliary machivery to be found in an iron and steel werks. 
At the present time there are probably not less than a hundred engines 
of over 500 H. p. working with cheap power gas to drive electric generators, 
and more large engines are made for this purpose than for any other. 
Already engines of 2,500 n.r. have been constructed for electrical work, 
and I understand tbat the designs are completed for the 5,000 H.P. size. 
Undoubtedly engines using gas produced from cheap bituminous coal will 
figure largely in the electric power stations of the future. : : 

On the Continent a number of installations have been erected in which 
the bye- product gas from coke ovens is utilised to drive gas engines. In 
the Ruhr coke- making district iu Germany there is an aggregate of no 
less than 6.000 H. y. produced by the utilisation of waste gases from ovens, 
There are coked in this country annually about 50,000,000 tons of coal 
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and the gas from the coke ovens is capable of yielding in gas engines 
1,000,000 R. r. continuously. In Germany and Sweden there are several 
works in operation producing power gas from peat. For the production 
of this gas the peat can contain as much as 45 to 50 per cent. of water, 
and it is not unlikely that there may be an opening here for the estab- 
lishment of power stations near peat moors remote from coal fields, I 
have heard of a peat moor about 12 miles square, capable of supplying 
enough gas to generate 10,000 m.r. for 60 years. This may or may not 

&n exaggeration, but it is certain that there is enormous industrial 
waste in this country, and that true co-operation in the widest sense of 
the term between different industries would result in large savings. 

I have not touched upon that department of power engineering which 
concerns itself with railways. The influence of electricity has wrought 
revolutionary changes here, but I have already occupied your attention 
too long, and in dealing with a subject so vast something has to go. It 
is only 24 years since the first commercial electric railway was laid down, 
and to-day the capital invested in street railway undertakings is some- 
thing in the vicinity of 200,000,000 sterling. In this country there are 
about 1,800 miles of electric tramways and about 280 miles of electric 
railways, of which in London alone 150 miles are opened or under con- 
struction. These figures indicate great progress, but there are many 
fields of enterprise as yet untilled, and in closing I feel that I have but 
touched the fringe of a great subject. In the application of electricity to 
power work, engineering finds its mission of civilisation as well as its 
greatest triumph; while the power lines disappearing in the jungle, 
climbing to the mountain tops, spanning the torrent and descending to 
the fertile valleys, bear to distant points, no less than telegraph and tele- 
phone, a message of peace and progress. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE.] 


The Spinthariscope.—The scintillations of phosphorescent zinc 
sulphide, when subjected to the bombardment of the radium 
corpuscles, has not yet been satisfactorily explained. Crookes 
regards each flash as due to the impact of a single positive ion 
or a-particle, while Becquerel regards the production of light 
as a secondary effect resulting from cleavages of the crystals 
brought about by the action of the rays. These two views are 
not entirely incompatible, but R. W. Wood has obtained some 
data which, though not very conclusive, make it probable that 
Becyuerel’s tribo-luminescence is not the process actually in 
operation. He judges by the duration of the flashes. When 
zinc sulphide is mounted on the rim of a rapidly revolving 
disc, exposed to radium, and viewed through a small lens, the 
flashes are not drawn out until the disc is made to revolve at 
a very great rate. Their duration is hardly more than .,,3,,th 
of a second. When the sulphide is touched with the point of 
a glass rod,thus producing cleavages, the flashes apparently 
extend half-way round the disc. The author also tried photo- 
graphic records of the scintillations, and found after an expo- 
sure of several days that only certain points of the sulphide 
screen were affected. He believes the flashes are conditional 
upon the presence of some impurity, and that only a small pro- 
portion of the sulphide crystals contain this impurity. In any 
case, the flash is not instantaneous, and its wave-train is several 
miles in length. 


[R. W. Woon, Philosophical Magazine, October, 1905.] 


Theory of Magnetism.—P. Langevin works out the electron 
theory of magnetism. He starts from the conception of elec- 
trons revolving in orbits about atoms, and constituting amperian 
molecular currents or Ewing's elementary magnets. Heshows 
mathematically that the establishment of a magnetic field 
modifies the molecular currents, as Weber supposed 50 years 

ago, and as is known to take place in the Zeeman effect. This 
modification or change of period is very slight, as is also the 
Zeeman effect, but it is always in the diamagnetic sense, and 
independent of the temperature or state of aggregation of the 
body, Diamagnetism 1s thus fully explained, and is the funda- 
mental phenomenon. All matter is esseutially diamagnetic, 
sad paramaguetism and ferromagnetism are only superposed 
fects, the first being due to the orientation of the molecular 
elects, tn accordance with the external field, and the second 
magnets g^ the mutual influences of the molecular magnets. 
being due amagnetism appears, it is large compared with 
As soon as pu d completely masks it. It can be shown by 
5 f Maxwell and Hertz that the magnetie moment 
e eq 


of a molecular current is increased by a field H normal to its 
orbit by the amount Hes. 
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where S is the area of the orbit. But the strongest field we can 
produce is less than 10° units, and we are therefore unable to 
change the molecular magnetic moment by more than To of 1 
percent. Hence the smallness of diamagnetic polarity and of 
the Zeeman effect. The author further shows that the molecular 
current will accurately represent Weber's circuit of zero resis- 
tance if the inertia of the electron is entirely electromagnetic. 
Since the diamagnetic modification is very slight, the molecular 
currents may be considered as indoformable and as constant in 
strength. This implies that a complete representation of the 
facts of paramagnetism and of the exchange of energy between 
magnets and currents is obtained on the hypothesis that the 
magnets consist of similar currents rigidly obeying the ordinary 
laws of electrodynamics. As regards paramagnetism, Curie has 
shown that paramagnetic susceptibility is inversely propor- 
tional to the absolute temperature. "The author fully explains 
this law. The molecules whose magnetic axis is parallel to 
the field acquire a greater kinetic energy than the others, 
leading to an increase of temperature proportional to the 
increase of moment. To reduce this a quantity of heat 


d Q—H d M must be abstracted. Since dQ is an exact diffe- 
rential, we have Curie’s law T 
MIS, 
if the magnetisation is proportional to the field. 

[P. LauoEviN, Journal de Physique, Oct., 1905.] 


Anti-Vibration Suspension.—W . H. Julius, the inventor of the 
anti-vibration suspension which bears his name, points out that 
its principles are not yet sufficiently grasped by manufacturers. 
It must fulfil five conditions to be effective. The three wires 
of the suspension must be of equal length, equally loaded and 
perceptibly stretched. The centre of gravity of the whole 
suspended body must be in the horizontal plane containing the 
bearing ends of the wires. Those parts of the apparatus whose 
freedom from disturbance is most important must be near the 
centre of gravity. Vertical shocks must be eliminated by in- 
troducing a short length of spiral spring into each wire. And, 
lastly, the proper vibrations of the suspended body must be 
damped by liquid immersion or cotton wool, mounted in the 
plane containing the centre of gravity. If the apparatus on 
the suspension must be frequently handled it is best to have a 
clamping device. This consists of a triangular frame mounted 
on a table and surrounding the triangular plate of the suspen- 
sion on all sides within lcm. A screw projects through each 
side of the frame, and when one of the screws is driven home 
it urges the suspension against the two others. The three 


screws then hold it until the manipulation is over. 
[W. H. Junius, Annalen der Physik, No. 11, 1905.) 


Rare Atmospheric Gases. —Dewar has shown that charcoal at 
the temperature of liquid air possesses an extraordinarily high 
absorbing power for atmospheric gases, and used this property 
for discovering hydrogen, helium and neon in comparatively 
small quantities of air. S. Valentiner and R. Schmidt have 
now employed this same property for manufacturing neon, 
krypton and xenon for spectrum tubes. To obtain the neon, 
they collected a quantity of argon, which contains neon, and 
led it over cocoanut charcoal kept at the temperature of liquid 
air. In this manner they liberat»d the neon, and avoided any 
admixture of nitrogen. The pressure had to be low, not ex- 
ceeding a few millimetres. To free the neon from traces of 
helium, they occluded it in pure charcoal at a somewhat higher 
pressure and drove it out again. They thus obtained spectro- 
scopically pure neon. To obtain krypton and xenon, they used 
charcoal at — 120 deg., which absorbs krypton and xenon com- 
pletely, but only a little argon. They again eliminated the 
argon by connecting with a tube of charcoal in liquid air. Heat- 
ing to - 80 deg. liberated pure krypton. A similar differential 
method enabled the authors to eliminate the krypton and to 


obtain spectroscopically pure xenon at- 15 deg. 
[VaLENTINER and Scumipt, Annalen der Physik, No. 11, 1905.] 
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THE NATIONAL PHYSICAL LABORATORY. 


In 1897 the Treasury nominated a committee To consider 
and report upon the desirability of establishing a National 
Physical Laboratory for the testing and verification of instru- 
ments for physical investigation : for the construction and pre- 
servation of standards of measurement : and for the systematic 
determination of physical constants and numerical data useful for 
scientific and industrial purposes—and to report whether tho 
work of such an institution, if established, could be associated 
with any testing or standardising work already performed 
wholly or partly at the public cost." This committee duly pro- 
ceeded to the consideration of these matters, and issued a 
report eleven months after its formation. The report was in 
favour of the establishment of a National Physical Labora. 
tory for reasons which are now quite familiar, but it was speci- 
fically pointed out that “it would neither be necessary nor 
desirable to compete with or interfere with the testing of 
materials of various kinds as now carried out in private or 
other laboratories. . . . " Nevertheless, it was considered 
that such a laboratory would be of “ great practical use to the 
commercial community in testing the various forms of measur- 
ing instruments which cannot at present be tested under any 
legal authority." 

Considerable interest is now being taken in this matter, as it 
is felt in some quarters that the National Physical Laboratory 
is undertaking work for which it was never intended. For 
many years there have been experts in various branches of 
industry who have devoted the greater portion of their life, and 
have spent considerable sums of money, in acquiring experience 
in the execution of industrial tests. Manufacturers have become 
acquainted with these experts, and have come to regard them 
with great confidence. They know that their results can 
be relied upon to the utmost detail, and that all the work 
entrusted to them will be treated with the strictest con- 
fidence. Now, however, it is asserted that there is a danger 
of the National Physical Laboratory usurping the position of 
independent experts and undermining their practice. While 
this danger may become very real in the future if it is not 
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nipped in the bud, there is really little to fear if the Labora- 
tory is made to conform to the original intentions which 
resulted in its establishment. In the first place, although the 
staff at Teddington is possessed of most excellent scientific 
qualifications, their industrial experience is necessarily very 
limited. This is patent from the Director's last annual 
report, in which an appeal was made for higher remunera- 
tion, and it is obvious that men of ripe experience will not 
work for little money, however good the cause may be. 
Naturally, therefore, manufacturers will feel a certain amount 
of diffidence in entrusting important work to men of limited 
experience, and they will probably object to those men gain- 
ing experience at their (the manufacturers) expense. More- 
over, the Committee referred to above concluded their report 
by stating that "the results of investigations undertaken at 
the request of private individuals should, except in special 
cases approved beforehand by the Governing Body, be pub. 
lished or be accessible to the public, even when the cost of the 
investigations is fully defrayed by the persons in question." 
Now, it is hardly likely that manufacturers will sanction the 
publication of the results of investigations on special subjects, 
so as to be of benefit to the industry at large. We repeat, 
therefore, that so long as the Laboratory is conducted accord- 
ing to original intentions, private practitioners need have little 
fear. There is one point, however, that is open to serious 
comment, and that is the publication of documents by the 
Laboratory setting forth scales of charges which are often far 
below those made by independent experts. Many technical 
societies and institutions forbid their members to issue scalcs 
of charges, and these members are, therefore, placed at a 
disadvantage with regard to the Laboratory. 
So far it is probable that little harm has been done to 
electrical experts, for it would not be easy to point to specific 
cases in which private practices, established before the National 
Physical Laboratory, have been affected. Asa matter of fact, 
there are, at the present day, remarkably few private labora- 
tories where electrical investigations of industrial importance 
are being carried out by experienced men. It is true that 
there is the Board of Trade Electrical Laboratory, which per- 
forms a function of quite a special nature, and it is to be 
feared that the National Physical Laboratory is quite unneces- 
sarily endeavouring to compete with this excellent institution. 
This is most regrettable, as the functions of the two labora- 
tories differ widely. The Board of Trade is guardian of the 
standards, and its electrical laboratory exists essentially for 
standardising purposes—that is to say, for verifying and check- 
ing secondary s'andards against primaries. This work, it may 
be mentioned, the Board of Trade Laboratory can perform with 
greater accuracy than the National Physical Laboratory, owing 
to its special equipment. 
The whole matter is one that will doubtless be forced upon 
the attention of the Government next session. On the one 
hand, the Laboratory is endeavouring to secure a larger grant 
from the State, while, on the other hand, the management of 
the Laboratory and the nature of the work done there has 
ly been criticised with some vigour in a weekly publica- 
. The Times. If this additional State aid be 
tion issued by 
ledge may perhaps be exacted from the Govern- 
granted a P he money is to be devoted to work performed for 
ment tha es a and not in opposition to private enterprise. It is 
the public go that no institution should be subsidised in order 
obvious, 1n fact, he very taxpayers who contribute towards the 
to compete with ie = e ago Mr. JOSEPH CHAMBERLAIN said that 
subsidy. Some tim e at Teddington was being done equally 
jversity laboratories, but he might have 
«di in college and un k which the Laboratory attempts could 
Added that certain WOT 


be done better by independent experts. There is a work, and 
a very great work, for which it is admirably adapted, and to 


the execution of which all the energies of the staff, as well as 
public money, should be devoted. Scientific research, pure 
and simple, should be its primary aim, and is most certainly 
deserving of the support of any Government. Naturally 
enough, instrument makers are anxious to secure for their in- 
struments certificates of accuracy granted by some well-recog- 
nised authority ; and if the Board of Trade is not in a position 
to grant certificates, except for actual sub-standards, the National 
Physical Laboratory may continue to extend its sphere of 
utility in this direction, and this clas3 of work could be made 
self-supporting. 

Much more benefit will accrue to industry if progress is 
sought along the right lines than if attempts are made to 
undertake work when the proper material is lacking. Manu- 
facturers throughout the Kingdom have observed with pleasure 
the establishment and growth of the National Physical Labora. 
tory, and there is no doubt that their hearty support will be 
available in the future if the powers that be ave only willing to 
take advice when it is offered in a sincere and friendly spirit. 
While wishing in no way to retard the progress of the true 
work of the Laboratory, we cannot but think that the note of 
warning that has been sounded is opportune, and we trust that 
it may prevent the disaster which would be bound to occur if 
the management developed their trading instincts to the detri- 
ment of the scientific pursuits which are their true vocation. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign bock.) 


Se 
Transactions of the American Electrochemical Society. Vol. VII., 
1905. (Philadelphia: The Society.) $3.00. 

This is the epoch of the amateur. He is peculiarly rampant 
across the water. 339 pages are devoted in these “Transactions” 
to electrochemical dissertations ; the major fraction is filled 
with material (we will not call it stuff) of the quality proper to 
graduating theses. It is right that the student should be en- 
couraged to set down his experiments and to draw suitable deduc- 
tions, but need they be printed for the consumption of the 
publie? That pleasing optimism which is the privilege of ignc- 
rance, though delightful as a spectacle, is not to be taken too 
seriously, and should be excluded from the pages of a body 
devoted to the truth. The Paper on the reduction of titani- 
ferous ores may be cited as an awful example, but there are 
others. Asa contrast may be given the suggestive note by 
Mr. D. Bancroft on the rotating diaphragm, in which it ie 
shown that if the diaphragm (say, of graphite) is rotated with 
sufficient speed, its sides are opposed alternately to anode and 
cathode often enough to act as an intermediate reversible 
electrode and to transmit current without the drop of voltage 
necessary for the continued separation of the anion and cation 
and without the resistance due to the diaphragm qué diaphragm. 

There is in the “Transactions” a great mass of useful 
material, illumined by cogent comments. There arc also many 
pages wasted by ink; no doubt the ink is good, but it has 
been misapplied. Seeing that it is not only desirable but posi- 
tively necessary that arecord of useful work in the science and 
art of electrochemistry should be produced, and seeing that there 
is no country where opportunities for this work arc so wide as 
in the United States, cannot the directing spirits of a notable 
society apply some styptic to obvious nonsense, and present in 
a clear well-edited shape those valuable researches which are 
essential for the advancement of the industry ? 


Engineers’ Turning. By Josgru Horner. (London: Crosby Lock. 
wood & Son.) 1905. 9s. 
The book contains in clear language a critical description of the 
various kinds of engineers' lathes and their accessories, besides 
giving much sound advice and many hints regarding the choice 
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of apparatus, and the art of turning itself. High-speed tool steel 
and its treatment is considered at length, and altogether the 
book is up-to-date and covers the subject in its various aspects 
so exhaustively as to leave little to be desired. Something 
might have been said, however, of the driving of lathes by 
variable-speed electric motors, which is now gaining so rapidly 
in favour, and to the description of the magnetic chuck fitted 
with electro-magnets might have been added a description of 
a magnetic chuck provided with permanent magnets, which, 
although suitable only for very light work, possesses the advan- 
tage of requiring no electric supply. A reference to the har- 
dening and tempering of tools by the electric current might 
also have been made. The book is well illustrated and we are 
confident that it will be an accurate guide to the amateur and 
a help even to the experienced turner. 


ELECTRIC SIGNALLING ON THE GREAT 
NORTHERN & CITY RAILWAY. 
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gether the railway consists of 34 miles of double track, this 
length being divided up into 40 block sections. 

The accompanying figure represents the diagram of con- 
nections of the signalling plant between Old-street and Essex- 
road stations. For clearness, the two insulated conductor rails 
are not shown. The general idea of this signalling system is to 
actuate the signal lamps by the train itself in such a manncr 
that the signals, which consist of electric lamps in the tunnels 
and semaphores in the open, are constantly set at “danger ” 
behind a train but cleared again after the train has proceeded 
a certain distance beyond. Signals in the previous section or 
sections cannot be cleared until the signal immediately behind 
the train has gone to danger. Moreover, the arrangement is 
such that any irregularity in the current supply or any break- 
age in the wires, &c., is automatically indicated by putting 
the signals to danger. What is most noticeable with thi: 
signalling system is that all the controlling mechanism of the 
signals is placed in the signal cabins and th refore accessible, 
there being no mechanism in the tunnels between stations 
which requires adjustment. 

The direction in which the trains run is indicated in the 


The rails of each 
The dotted line in the 
diagram embraces the apparatus installed in the signalling 
cabins, the remainder being in the tunnel. Two voltages are 
made use of in connection with the signalling—viz., 100 and 
500 volts. 'The 100 volt circuit is fed from one or two 
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DIAGRAM oF CONNECTIONS OF THE SIGNALLING SYSTEM EMPLOYED ON THE GREAT NORTHERN AND City RAILWAY. 


One such system has recently bcen installed on the Great | 


Northern & City Railway by Messrs. J. E. Spagnoletti & Co. 
under the patents of J. E. Spagnoletti, R. P. Brousson and 
A. H. Binyon. The installation of the plant was supervised 
by the Engineer and Traffic manager of the railway, Mr. R. P. 
Brousson, whose former experience on the Central London 
Railway, combined with a special aptitude for problems of this 
character, has been of great value. Previous to this installa- 
tion Messrs. Spagnoletti & Co. manufactured and fitted the 
electric locking gear of the Metropolitan Railway, the City & 
South London Railway and the Central London Railway, the 
patents covering the apparatus being held by Mr. C. E. 
Spagnoletti. The patents of the Great Northern & City system 
are now to be taken up by a new company, the Automatic 
Block Electric Signalling Company. 

It may be remembered from our description of the Great 
Northern & City Railway (The Electrician, Vol. LIT., pp. 490 
and 558) that there are two conductor rails, the running rails 
not being used for conveying traction current. The track rails 
are, therefore, now employed for signalling purposes. Alto- 


traction system. Current for the motors of these sets is 
obtained from the 500 volt lighting supply, and the current at 
100 volts is conveyed from the generator along the tunnels by 
the insulated wire F, returning back through the continuous- 
track rail. In the tunnels these feeders, F, are carried along 
the walls by porcelain insulators. All other wires relating to 
the signalling system are likewise insulated and carried on 
insulatora in the tunnels, being protected at the entrance to 
and exit from the signalling cabins by iron tubes and other 
suitable protection. The 500 volt supply for the signalling is 
obtained from the regular traction supply. 

At the end of every block section current is fed from the 
cable F through a number of incandescent lamps in parallel 
(forming an adjustable resistance, B) to the section, the current 
then flowing through the simple direct working track relay 
(which is connected across the track rails at the front end of 
each section), and returning back to the 100 volt generator at 
Highbury through the continuous-track rail, as indicated in the 
diagram. The track relay, which is well protected, is fixed on 
the wall of the tunnel well out of reach. Matters are so 
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adjusted that the voltage across the track rails is kept con- | energised. In consequence current is caused to flow through 
stant at about 3 to 4 volts, but in any case this can easily be | the first and the second main solenoids, but their plungers are 
regulated by the resistance B. When energised the track relay | as yet prevented from being sucked up by the stops D. 
attracts its armature, and when this occurs the two contacts | Hence the outer and the inner homes of Old-street station are 
shown are connected and current is enabled to flow from the | still at danger. An instant later, however, the brush contact 
100-volt cable F by way of the contacts of the track relay and | at the rear of the train rubs against the first treadle between 
the main solenoid M, returning through the continuous-track | Old-street and Essex-road stations (the very first treadle shown 
rail to the generator at Highbury. In the case of the “outer | in the diagram has not been referred to in our description, as 
home ” relay (see diagram) the current, before returning to the | it operates a signal outside the diagram), and current, at 500 
continuous rail, has to pass the “inner home” relay also. volts, flows from one of the “third” rails through a special 
Although the main solenoid is thus energised, its plunger | Switch on the last coach of the train, the rear brush, the 
armature is prevented from rising at once by the stop D, | treadle, the first two solenoids E (which are connected in 
which is only drawn back when the train has advanced a | parallel as shown), returning to the other pole of the traction 
certain distance, as will be explained later. Hence the plunger | supply by way of the power mains indicated. Although this 
armature remains at present in its lowest position (in the | current is only momentary, the impulse suffices to attract the 
diagram the plunger is shown at its highest position) and the | first two stops D, and the two respective armatures are 
three pairs of contacts marked R, R and C, respectively, are | attracted. The plungers of the first two main solenoids fly 
metallically connected. This stop, D, makes it impossible for | up immediately, and at the same time clear the Old-street 
the signal to assume the clear position behind the train should | outer and inner homes. The third main solenoid does not rise 
there be sufficient rise in the track voltage to cause the track | because it is not energised. Hence the “starter ” at Old-street 
relay to energise again before the train is properly out of the | still shows a red light. When the train enters the section 3-4, 
respective section through leakage due to a short-circuit on the | the plunger of the fourth solenoid M drops, the outer home of 
collector rail or derailment of a train. Considering first the | Essex-road station goes to “red and after a while the brush at 
circuit corresponding to the set of contacts marked C, it will be | the rear of the train comes into contact with the second treadle 
noted that this circuit includes the electromagnet E and ends | between the two stations; the third electromagnet E is 
in a treadle at the side of the track. Thus this circuit is not | energised, the ponger of the third solenoid M rises and the 
complete. It is closed, however, when a train passes the corre- | “starter” at Old-street goes to “green.” The subsequent 
sponding treadle in the section following the one to which the | operations are a repetition of what has just been described. To 
signals refer. To this end a metallic brush is fixed at the back | provide the necessary overlap the treadles are placed in advance 
end of the train, this brush rubbing against the treadle when- | of each of the sections they control, so that a train must have 
ever it passes it. The contact between brush and treadle lasts | passed at least a train length into the section ahead before the 
only a moment, and the current thus sent through E is at | block (stop D) on the rear signal is removed. The circle above 
500 volts. The circuit corresponding to the middle and upper | the “red ” and “ green” lamps in the cabin represents an ordin- 
sets of contacts marked R includes the red lamp of the signal | ary lamp inserted for steadying purposes. Each cabin contains 
in the tunnel and the red lamp repeater in the cabin in series, six sets of instruments, three for the “up and three for the 
so that both show red“ simultaneously when the plunger of | down line. The mechanism of each set is contained in a 
the solenoid M has dropped to its lowest position. Current | neat glazed case, measuring 18 in. by 9 in. by 6 in. We under- 
for these lamps is obtained from the lighting supply of the | stand that the motor-generator at Highbury station has to 
railway system as shown in the diagram. supply an i of 100 amperes during the time the railway 
When the stop D is drawn back by the train passing over | is in operation. This corresponds to an output of about 10 kw., 
a treadle, the plunger (providing current is flowing through | which is not an excessive amount for so large a system. 


the respective solenoid M) is drawn upwards and closes the | The terminal junctions are semi-automatic stations with 
two sets of contact marked G. It is easy to see that this | hand-worked points and crossings. The control of the signals 


causes the two “green” lamps in series (one in the tunnel, | from the track is effected in the same way as in the case of the 
the other in the cabin) to light up. simple automatic stations. The 100 volt solenoid coils govern- 
So as to explain the order of the various movements and ing the position of the red and green signals are also similar in 
the interaction of the signals we will now assume a train to be | Principle, but have, in addition, hand-worked plungers and the 
entering the line represented in the diagram from the left. | necessary interlocking between the mechanical portion of the 
All the signals are supposed to be at “green.” As soon as signal work and the electrical to ensure that the points and 
the train enters the block section 9-1, the first track relay, the signals agree. The apparatus to obtain this locking con- 
being short-circuited by the wheels and axles of the train, | ists of: Electrical contact-making devices on the point blades, 
drope its armature. Current ceases to flow through the first electrical contact-making devices on the facing point locks, 
main solenoid M, and the latter’s plunger drops by gravity and | electrical contact-making devices on the levers for points, and 
sets the signals (both in the tunnel and in the cabin) of the | facing point locks in the signal cabins, plungers for clearing 
outer bome of Old-street station to danger. When the train signals at junctions and electric locks on levers for controlling 
enters section 1-2, the second relay is short-circuited. This signals. In addition, block instruments worked off the 100 
causes a second break to be made in the circuit of the first volt circuit are provided for controlling the platforms and por- 
main solenoid, at the same time interrupting the current to tions of the line which are governed by two or more signals. 
he second main solenoid. The plunger of the latter now These block instruments are provided with a permissive treadle 
the so that the “inner” home signals in the tunnel and in control, worked from the 500 volt circuit on the trains, similar 


drops i to that provided for th ly automatic stati 
- et at danger. enever the plunger falls | tO that provided tor the purely automatic stations. 
the cabin 5 a the ae inc tow ant pooo. að hat Our thanks are due to Mr. R. P. Brousson and to Mr. H. M. 
the stop could not rise even if its solenoid were energised. Bayly, of Messrs. Spagnoletti’s, for conducting our representa- 
the pier whole train is at the station, within section 1-2, | tive over the system and placing at his disposal the information 
When - 1 relay is again energised and attracts its embodied in this article. 
the first However, no current can yet flow through the first 
armature. [ because its circuit is still interrupted by the second 
solenoid N The “starter” at Old-street station, at the 
the tunnel towards Essex-road station and conse- 
entrance to in front of the motorman’s cab, is still at “green” 
quently just 1 ntinues its journey. When the first wheels of 
and the train co tion 2-3, the third track relay is short-cir- 
the train enter sec the third main solenoid M drops, the ! reduce the cost of electrical plant, especially in connection with 


cuited, the plunger et is set to “red,” and the two contacts | the distributing system. Messrs. Ganz & Co., who are the 
"starter" ab Old-s lically connected. After a while the train | contractors for the electrical portion, will also supply the three 
{marked C are metalli tirely and the second track relay becomes | 80 R.P. steam motor cars, which are to haul a number of trailers. 


Combined Electric and Steam Traction in Hungary.— Ac- 
cording to Elektrische Bahnen und Betriebe, the railway which 
is at present being built between Miskolez and Diósgyór 
will normally be operated electrically, but the traction peaks 
(which are very pronounced) will be dealt with by three steam 
motor cars besides. This arrangement has been adopted to 
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The boiler arrangement adopted is upon the cross-fire room plan, 


which has become typical of the more recent large turbine stations in 
this country. In the majority of cases, however, it has been found pre- 
ferable to concentrate the firing rooms as much as possible, with the 


result of a less convenient arrangement of chimneys, whereas in this 


plant a division of fire rooms was selected which, as may be noted 
in the accompanying plan, is more advantageous for the flue, 
chimney and coal banker arrangements. There are upon each boiler 
floor three main firing rooms, each having a row of three batteries of 
two boilers each upon either side, and at either end of the building a 
half-firing room with a single row of six boilers ; this arrangement 
permits of the use of only four chimneys, which will be symmetrical 
in design, each chimney thus operating 12 boilers upon either floor, 
or 24 each. The objection that might be offered to this arrangement 
for a smaller plant resulting in half-fire rooms will here not prove 
serious, as owing to the magnitude of the plant it will be an easy 
matter at all times to divide the work between boilers to the best 
advantage for the firemen. 
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ovided at each opening, so that the blast may be regulated at 
Sufficient capacity is provided in each blower to operate the en- 
tire six boilers to their maximum if at any time this is found necessary. 

The products of combustion are discharged from the boiler fur- 
naces through four large self-supporting steel chimneys, which rise 
to a height of 300 ft. above the first-floor level of the boiler-room. 
Each chimey will provide for 24 boilers, consisting of one-quarter of 
the equipment. Connection is made to each chimney through an 
interesting design of flue and uptake, which rise in the space between 
the rear ends of the double row of boilers up into the base of the 
chimney. The flue structure is built up of # in. plate, and 24 in. by 
2$ in. by fe in. angles, having openings 8 ft. 9 in. by 9 ft. in section 
at the rear of each of the 24 boilers served. In the main uptake 
from the first to the second floors, which is 8} ft. by 24 ft. in sec- 
tion, there is a baffle plate to prevent interference of draft when one 
side is idle. At the second boiler-floor level the flue opens out to an 
area of 123 ft. by 81ft., changing section above that to 21 ft. square 
at the opening beneath the chimney. The entire flue and uptake 
structure will be enclosed in a non conducting covering for prevent- 
ing radiation of heat into the boiler room. 

The chimney, which thus commences at the third.storey level, is 
232 ft. high, and has an inside opening varying from 21} ft. at the 
base to 20 ft. at the top. It consists of 31 sections of thicknesses of 
plate varying from 1 in. at the base down to gin. at the top. It is 
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lined with 4in. hard, common red brick backed up to the shell with 
lin. of concrete. This lining will be supported by an angle frame- 
work throughout the interior of the chimney with horizontal mem- 
bers at every third plate of the shell; this permits any section to be 
renewed without disturbing any of the remainder. 

While there is no intention of installing economisers at the pre- 
sent, it will, however, be noticed that with the arrangement of uptake 
and flue adopted, there is ample space provided for economisers for 
use in connection with boilers toward the sides of the boiler room. 
Additional connections for such a purpose could easily be made from 
the boiler setting to the economiser, from which the outlet con- 
nection could be joined to the uptake with ease. The middle boilers 
of each group are inaccessible for such a connection owing to the 
presence of the main uptake at their rears. | 


A typical piping arrangement for one of the standard groups of 


12 boilers is shown in Fig. 3. From the main steam-header at the 
turbine-room division wall a branch steam pipe extends up and over 


the rears of six of the boilers, looping back from thence over the 
rears of the other six and down to the header again. As the loop is 
equipped with intercepting gate-valves each battery may thus be 
seen to have two separate and distinct outlets to the main header. 
The loop header or branch is located about 5ft. above the boiler 
settings, and connections to it from the boilers are made by heavy 
return bends of 8 in. pipe of 5 ft. 7 in. radius. Each bend has two 
valves, that next to the boiler a plain gate-valve and the other a non- 
return stop-valve. 
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The main steam header will be of 14 in. pipe, and is to be located 
in the area way alongside the division wall on the first floor, where 
the branch loop connections may easily be made to the boilers upon 
either floor. The branches to the turbines will be carried from the 
header through the basement, so that no piping will be visiblein the 
turbine room, although the control of valves will be readily acces- 
sible at the machines. All of the high-pressure piping will be of 
wrought steel with Van Stone joints and sheet-steel gaskets. The 
flanges used for these joints will be of rolled stecl and of a special 
design with bevelled or recessed edges, permitting of easy inspection of 
the joint at all times. A new schedule of flange sizes will also be used. 


Fie, 4.—DETAILS or SPECIAL Preine-Jomnt FLANGES. 


A novel feature of the feed- water piping for the new station will be 
the use of steel pipe with Van Stone joints upon the mains and larger 
branches, using ö in. and 6 in. pipe, the 8 in. individual branches to 
each of the boilers being also of steel. The feed - water piping system 
will consist of a ring main of the 6 in. steel pipe encircling the entire 
boiler room, with 6 in. cross headers connected across from the two 
sides in front of each row of boilers. From the cross headers a branch 
is carried to each boiler, consisting of a 5-in branch between 
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or the new plant have not as yet been 
others. The feed puine feed system for the first group of boilers 


veted, and the initi original Waterside station. 
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v de supplied from t 


The blow-off piping will consist of a single header of 4 in. pipe at 
the rear of each row of boilers, into which every boiler will deliver 
through two 23 in. brass blow-off connections. The two headers at 
the rear of boilers in every chimney flue space discharge downward 
through 6 in. connections to a tee leading to a common 8 in. dis- 
charge pipe to the condenser-overflow tunnel beneath the turbine 
room, making thus short, simple and direct outlets for each group 
of boilers independently. The piping is all of wrought iron with 
screw-flange joints, except the branches leading from the boiler mud 
drums, which are of extra-heavy brass pipe. This pipe system is 
all fitted with flange joints, the flanges agreeing in design with 
those upon the high-pressure piping. Each blow-off connection will 
be provided with two valves for protection from leakage. 

For the condensing system a ^ 
novel arrangement of intake and 
discharge tunnels has been incor- 
porated in the foundations to bring 
the circulation supply direct to the 
condenser pumps. The intake 
tunnel is 12 ft, wide and nearly 
square in section, while upon 
either side of it are two smaller 
tunnels, about 6 ft. by 12ft. in 
section each, for the overflow, 
and both extend longitudinally 
under the turbine room so as to | 
reach every unit. The connec- J | 
tions are easily made for the con- ~ | 
denser apparatus through openings | 
arranged in the basement floor. 
The condensing apparatus, how. [ | 
ever, has not as yet been selected 
either as to type or make, as is š 
also the case with the boiler-feed 
pumps and feed water heaters. 

Coal will be delivered to the 
new station by barges in the East 
River, which will be unloaded by 
a coal tower similar to that of the | 
old station, and from the tower | | 
cars pon an elevated cable rail- 
way will distribute it into pockets 
over the boiler room. The tower 
will consist of a steel structure, 
105 ft. long, 25 ft. wide and 172 ft. 
high, containing the bargeunload. 
ing apparatus, coal-receiving bins, 
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crushers, &c., together with an | 
ash-handling and storage equip- 3 | 
ment. The unloader hoist jibs, of 7 
which there are two, one at either 
end of the tower, are to be located 
96 ft. above high-tide level, from 
which the lift to the receiving bins 
will be 80ft. The receiving bins 
deliver to coal crushers, and from a: 
thence the coal is elevated 125 ft. ^ 
to the top of the tower for de- z S EN 
livery to the cable cars. Of the x N 
latter there are to be seven, of 3 } | | N MN 
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Fra, 6.— CROSS Section or ELECTRICAL CONTROL EQUIPMENT. 


tons’ capacity each, which will be loaded at a rate of about two 
per minute, giving thus a total capacity of 357 tons per hour. 
The cable railway makes a complete circuit of the coal pockets 
above the boiler room, embracing 835 ft. of track; the cars when in 
operation will be spaced 133 ft. apart, and will travel 265 ft. per minute. 

The coal pockets (Fig. 5) in the boiler house consist of five large 
bins, as indieated in the plan, with an aggregate capacity of over 
18,000 tons, The large bins are intended for anthracite only, while 
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for other classes of fuel eight smaller bins of 150 and 200 tons’ capa- 
city are incorporated within the large bins, as indicated, so as to 
deliver to each of the five firing aisles. The large bins are designed 
to deliver without pocketing to all points of their respective firing 
aisles, while the small individual bins will deliver at the ends, from 
which the bituminous or other fuel will have to be distributed in 
barrows. The small bins will be used for bituminous coal, some- 
times used in combination with the anthracite, in proportions of one 
part to five of the anthracite, during times of heavy-peak overloads. 

The ashes from the boiler furnaces will be handled from the boiler- 
house basement by a system of small cars operating upon narrow- 
gauge tracks, to the ash pocket in the coal tower. This ash pocket 
is of large proportions, holding 1,000 tons, and is elevated so that 
the outlet spout is 32 ft. above high-tide level. Ashes are delivered 
from the cars to the pocket by an elevating conveyor, and outlet 
spouts are provided for delivery either to waggons or boats. 

The electrical-control equipment for the new plant will be very 
similar to that in the original station, the only feature of departure 
being in minor detail where practice has indicated improvements. 
The high-tension system, including oil switches and control and 
switching apparatus, will be controlled the same as in Waterside 
No. 1, it being intended, in fact, to so tie the two stations together 
by 'bus-tie connections that the two plants may be operated as one 
unit. The oil switches and other high-tension apparatus, instead of 
being arranged at one end, will be located in the mezzanine gal- 
leries, of which there are six, extending along the entire Fortieth- 
street side of the turbine room. The control boards will, as in the 
original Waterside, be located on an upper-storey level (third mez- 
zanine) at the First-avenue end of the room, and will be in the form 
of an open balcony cverlooking the entire turbine section. The 
control boards are to be arranged in two rows of semi-circular shape 
in the gallery, the feeder panels at the rear and the generator 
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panels at the front. The equipment of the panels will be in general 
similar to that of the control panels in the old station, which has 
been referred to in considerable detail in these columns. 

The arrangement of the electrical galleries adopted, as shown in 
Fig. 6, introduces novelties worthy of note. On the first-floor level 
adjacent to the turbine room will be located the exciter units and 
associated-control apparatus, a booster, compensator and two end- 
cell switches for the storage batteries. On the first mezzanine will 
be the main and auxiliary buses, encased in cells of brick wall and 
alberene partition construction; the ‘buses will have wired-glass 
doors in front and at the rear, where the connecting cables are 
attached through disconnecting switches. The second mezzanine 
gallery is to contain the selector oil switches by which the feeders 
or generator leads are connected to either set of ‘buses as desired. 
The individual-feeder oil switches are, however, located upon the 
fourth mezzanine, from which the high-tension feeders lead out 
through series transformers under the floor to the underground 
mains. The third mezzanine gallery will carry the potential trans- 
former equipment, the connections to which are brought down from 
the gallery above through disconnecting switches, as shown. In the 
fi'th gallery the greater portion of the space is devoted to racks to 
carry the control wires to the operating boards, this detail alone 
proving to be one of great magnitude, as well as of importance. 

It will be noticed in the above arrangement, however, that each 
feeder will have only one automatic oil switch in it in addition to the 
selector or group oil switch, which is similar to the present arrange- 
ment in the original Waterside station. The new arrangement also 
permits of locating the generator oil switches in the same manner as, 
and alongside of, the feeder oil switches, thus materially simplifying 
the whole arrangement, and at the same time largely reducing the 
length of the gonorar leads. The generators with this arrangement 
feed directly through the selector switches to the bus bars at points 
opposite their locations, The arrangement of the potential trans- 


formers, series transformers, &c., on the third mezzanine by them- 
selves is also a distinct advantage in concentration and simplification 
of arrangement. 

While much of the detail of the electrical equipment is not as 
yet decided upon, and cannot be definitely referred to, still there 
are several interesting features which have been definitely deter- 
mined. Among the latter may be mentioned the exciter system, 
which will consist of four 150kw. motor-generators, delivering 
direct current at from 200 to 280 volts, supplemented by a storage 
battery. The storage battery will float upon the system constantly, 
but not so much in the sense of reserve capacity as in security from 
interruptions, which it is arranged to prevent absolutely. There will 
be two batteries installed in the basement of this station, one of 140 
and the other of 150 cells, one of which will be kept on the exciter 
system and the other thus available for the local-distribution system. 
A novel form of direct-current reverse relay, or circuit-breaker, will 
be used in this connection on all the motor-generator leads to pre- 
vent a destructive return flow from the battery to a motor-generator 
in case it becomes inoperative; this relay is designed to open the 
circuit on any reverse flow from the ‘bus to the machine equal to or 
above one-half its full-load capacity, although it is entirely inactive 
when current is flowing properly from the machine to the bus, even 
at heavy overloads. This interesting device, which is supplied by 
the General Electric Co., has been in use for some time in the 
original Waterside station. : 

General Electric Co. oil switches will probably be used through- 
out the new station. These will be automatically controlled by the 
General Electric diaphragm-type inverse-time-element over-load 
relay, which is designed to open the circuit more quickly in propor- 
tion as the overload is heavier or more severe, in contra-distinction 
to the type of overload relay involving a clockwork-operated time 
element, which is not influenced by the overload. This type of 
relay was installed on all feeders in the original Waterside station 
about two enr ago and was the first complete equipment of a large 
system with this relay. 

In this connection data as to the remarkable growth of the Edison 
lighting system in New York City will be of interest. In the article 
descriptive of the original Waterside station, in The Electrician, 
Vol. XLIX., p. 908, a total load curve was presented showing & 
maximum output of the stations for that winter of 35,000 kw., which 
occurred at about 5 p.m., December 28, 1901; Fig. 7 gives the curve 
of maximum load for the past winter of 59,000 kw. on the sub-station 
direct-current 'bus bars, which occurred at about 5 p.m. on Decem- 
ber 22, 1904. This represents an increase in maximum- peak load of 
24,000 kw. in the past three years, and from present indications of 
the company's output the maximum-peak load for next December 
will be from 60,000 to 62,000 kw. 

There are in all at present 19 sub-stations from which the low- 
tension service is distributed, and of these three were installed 
within the past year or so. Nearly all the others have been added 
to also, so that the distribution equipment has experienced as radical 
a change as that under way at the generating station. The accom- 
panying table, showing new rotary converter and battery equipment, 
added recently, and the present totals, will be of interest. It is to 
be noted, by way of explanation, that the standard battery of the 
company consists of 150 cells, 75 on each side of the three-wire dis- 
tribution system, having & capacity of 2,000 amperes for one hour 
on each side. 

The installation connected to the company's mains on August 1, 
1905, was as follows :— 


Incandescent lamps, 16 c.p. equivalent .......... . q. 1,651,917 
Aro lamp eee ern C .. . 22,093 
Storage batteries and heating appliances in kw....... 2,539 
Horse-power in motorerr gg q 99,258 

Total installation (16 0. p. equivalent) .......... 3,425,106 


THERMODYNAMICS OF THE ELECTRIC INCAN- 
DESCENT LAMP.* 


Dr. E. F. Roeber recently presented a Paper on this subject before 
the American Electrochemical Society. 

The subject was treated with relation to the thermodynamics of 
radiation from an incandescent body. A lamp consisting of a con- 
ductor of the first class—that is, a filament conducting as a metal— 
enclosed in an absolute vacuum, was assumed. The following 
equation connecting the supply of electrical energy to the lamp, 
with the total radiation was then established, on the assumption of 
a black radiating body : — 

e r 


ID! " p^ KO*- T5, ® (1) 


where e= volts at terminals, / = condnctivity, r= radius of filament, 
l=length of filament, Tp absolute temperature of filament, T,= 
surrounding absolute tem eravure, K = Stefan- Boltzmann radiating 


: * From the Electrical World of New York, 
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constant. This equation enables the temperature of the filament to be 
calculated if e is known, and if the filament behaves as a black body. 
The total rediation consists of electromagnetic waves of an infinite 
series of different wave lengths, but the physiological effect of light 
ig produced on the normal eye only by those waves the length of 
which is between 8x10-5 and 4x 10-5 cm., corresponding to a 
frequency between 39 x 103 and 76x 10!? periods per second. The 
desideratum is such a spectrum of incandescent filament radiation 
that as much as possible of its area falls within the limits of the 
wave lengths of visible light. It is shown that a first indication of 
the degree to which this desideratum is fulfilled is given by Wien's 
displacement law, according to which the product of the wave length, 
Am, of maximum energy and the absolute temperature, T, of the 


radiating source is constant. 
AmT =constant. (2) 


If the wave length Am is measured in centimeters, the constant is 
0-2940 for a black body. If, therefore, the temperature of the incan- 
descent filament increases, the maximum of energy is shifted toward 
shorter wave lengths. In order to get the maximum energy within 
the visible spectrum, for instance at the wave length 6 x 1075 cm. not 
far from the D line of sodium, the absolute temperature of the black 
body filament must be 4,900 deg. absolute, or over 4,600°C. This is 
far beyond anything we can ever hope to reach in incandescent lamps. 

The spectral distribution of energy in the radiation of a black body 
is given by another Wien’s law, which, as modified by Planck, is 
given below, where J is the energy corresponding to the wave length 

à in the spectrum, T is the absolute temperature of the radiating 
black body, «is the base of the natural system of logarithms, and 


C, and C, are constants. 

I= 1 I e UEM ok c s (3) 
e—1 

where e=C,/AT. 

This equation bas been found to represent in a most remarkable 
way the facts throughout the extreme ranges in which it has been 
vested. These formule represent the fundamental laws of the radia- 
tion of a black body. 

It would, of course, be possible to calculate from Planck's law the 
exact distribution of the energy in the spectrum of a black body at 
any given temperature, or to calculate from this law the tempera- 
ture at which the energy within the visible spectrum becomes a 
maximum. This would give the temperature for which we would 
get the highest possible efficiency of a black-body filament incan- 
deacent lamp. However, no attempt was made to give this calcu- 
lation, for two reasons: First, from Wien’s displacement law it has 
been found approximately above that this temperature is very high, 
beyond anything we can hope to reach in practice. Secondly, it will 
be seen later on that a black-body filament is really not the goal to 
strive at in incandescent lighting. 

In practice the efficiency of a lamp is not given as the ratio of the 
energy of radiation within the visible spectrum to the total radia- 
tion, but is given by the candle-power which is produced by one 
watt, or what is the more general, although improper usage, by the 


reverse ratio i. e., the number of watts consumed per candle. The 


rays within the visible spectrum form what we call the flux of light 
and their energy is sometimes assumed to be measured by spherical 
candle-power. oe i 
The underlying idea is that the spherical candle-power is propor- 
tional to the energy of the light emitted. Now, as long as we have 
to do with light of one single wave length this supposition is correct. 
But if we compare two composite sources of light, the element of the 
physiological effect enters into the measurement of the candle-power, 
since the intensity of the physiological effect, depends on the wave 
h. On the other hand, the energy of light has a distinct value 
independent of whether it produces any physiological effect or not. 
It is, therefore, strictly correct only with monochromatic light to 
, the candle-power to be a measure of the energy of visible 
radiation: and for this reason it is proper only for single wave 
lenothe to try to find a numerical relation between spherical candle- 
ane and the usual units of power—or as we may say, the mecha- 
: light. 
nical . 5 effect on the normal eye is a function of 
Sinee the P E the relation between candle-power and other units 
the wave lengt iso be & function of the wave length. Nevertheless, 
of power must & are different sources of light—of different spec- 
i ice we comp In such cases we average 


u -on — by their candle-power. é 
tral eompositio ffects of the energies of the different wave lengths. 
ihe physiological E experimental determinations of the mecha- 


The results obtained ed must, therefore, if not limited to & single 

j i o g cum grano salis, although they undoubtedly 
wave-length, be taken a first approximation to the truth. 

ving this problem seem to have been made 

perim O. Tumlirz. The result of Tumlirz 

first by Julius Tho al hefner candle-power. However, his 

Or: open to objections, since he separated 

nne other rays by trying to absorb the 

m This 


the visible spectrum must lead to too high a numerical 


value of the watts per candle, as was more recently pointed out by 
Angström, who made another determination of the mechanical 
equivalent of light. In order to separate the visible spectrum from 
the balance of the spectrum, he decomposed by refraction the total 
radiation into the rays of different wave lengths, cut off all rays 
except those within the visible spectrum and recombined the latter 
by means of a lens. His result appears to be the best available at 
present. 

Angström found that the equivalent of the light radiation of 1 
hefner candle per square centimetre at a distance of 1 meter (1 
candle-meter) is 8 1 ergs per second. This gives as the equivalent 
of 1 spherical hefner candle 0:102 watt. This is only about one-half 
the equivalent of Tumlirz. 

Now 1 spherical hefner -0:88 spherical (British) candle-power. 
We, therefore, get as the result of Angström’s determination, for 
100 per cent. efficiency, 1 spherical candle-power=0:115 watt; or 
1 watt =8'68 spherical candle-power. | 

One of the most efficient new types of incandescent lamps, the 
tantalum lamp, consumes initially 1:99 waits per mean horizontal 
candle-power, and 2°78 watts per mean spherical candle-power ; 
while the average value throughout life was found as 2°19 and 2°70 
watts respectively, according to recent tests made in a testing labo- 
ratory in this country. For the efficiency calculation the watts per 
spherical candle-power must be chosen, and if we base this calcula- 
tion on 2°70 watts and on Angstróm's equivalent, it follows that the 
tantalum lamp has an efficiency of 4:8 per cent. An ordinary carbon. 
filament incandescent lamp, if consuming 8'1 watts per mean hori- 
zontal candle-power and 8:9 watts per mean spherical candle-power, 
has an efficiency of only 3°0 per cent. 

The author referred in this connection to the question of mean 
horizontal versus mean spherical candle-power. It is still a general 
rule in this country to rate incandescent lamps (with the exception 
of the Nernst lamp) by mean horizontal candle-power, although the 
impropriety of this method is clearly recognised. The American. 
Institute of Electrical Engineers has already formally declared itself 
in favour of rating on the basis of mean spherical candle-power. 
This is obviously the only proper method of comparing the light 
given out by different types of lamps with each other. 

But even in the test of a single lamp the curve giving the change 
of horizontal candle-power during life does not represent a true in- 
dication of the performance of the lamp. In testing the horizontal 
candle-power one unconsciously makes the supposition that the 
reduction factor (by which the mean horizontal candle-power must 
be multiplied to get the mean spherical candle-power) remains the 
same during the whole life. But, as a matter of fact, this is not the 
case. The distribution of light in a vertical plane changes during 
life, and with it changes the reduction factor. 

This was very clearly shown in the tests of the tantalum lamp 
above referred to. In this case a black band formed during life on 
the globe around the sides of the bulb and about an inch wide, which 
materially decreased the horizontal candle-power. | 

As to the problem: What can be done to make incandescent lamps 
more efficient? One obvious conclusion from the above discussion 
is, that if we are confined to a black-body filament we must increase 
the temperature of the glowing filament very materially. | 

The carbon filament of the old ordinary incandescent lamp has 
often been assumed to come pretty near a black body. Now, it will 
at once be seen that we can easily increase the voltage tempera- 
ture, T, of the filament by increasing the voltage e; equation (1) 
gives the exact variation of T with e. If we do this, the maximum 
of energy in the spectrum will be shifted towards shorter wave 

lengths according to (2), i.e., the light gets better, whiter, more like 
sunlight in spectral composition. As a necessary concomitant, the 
area of the energy curve, which falls within the visible spectrum, 
increases ; in other words, the efficiency increases, 

It can be laid down as a general rule that the colour effect of the 
light of an incandescent lamp enables one to judge approximately 
the efficiency at which it burns. The reason is, that according to 
the above theory, both the colour effect and the efficiency are func- 
tions of the temperature. Dr. Louis Bell gives the following 
colour scale of efficiencies of ordinary carbon filament incandescent 
lamps. Naturally, these are only approximations, since one’s judg- 
ment is so liable to be warped by the bluish tint of ordinary day- 
light, owing to reflected sky light, that the colour values of artificial 
light are very difficult to judge. 


Watts per c.p. Colour. 
7777˙˙³˙³ͤĩ%0ͤ Secs Clear white. 
2˙0 to 23535 White, very faintly tinged with yellow. 
S quedes Yellowish white. 
S c Yellowish. 
49ͤöͤ 8 Yellowish, tioged with orange. 
S ce eass Orange yellow, 
S AA Distinctly orange red. 


Lummer refers to a test of a lamp of 16 spherical candle-power 
which, when burned at 45 volts, gave 16c.p., thus consuming 8'5 
watts per spherical candle power; the voltage was raised, and with 
it the electrical energy.supplied to the lamp to 285 watts; simul- 
taneously, the candle-power increased to 2,000 c.p., representing a 
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consumption of 0°18 watt per spherical candle-power (which is 
almost the theoretical limit, according to Angstróm's equivalent). 
Thus an increase of energy in the ratio from 1 to 5 corresponds to 
an increase of candle-power from 1 to 130, and to an increase of 
efficiency from 1 to 26. 

But, of course, the highly efficient state lasts only a moment. 
This brings us to the point of life. We must make, in practice, a 
compromise between a reasonably long life and a reasonably high 
efficiency. There must be an econumic relation between life of 
lamp, cost of lamp and cost of energy. 

Moreover, a very important forward step in the manufacture of 
the carbon filament lamp was the recognition of the importance of 
differentiating useful life from actual life. This is due to the con- 
tinual decrease of candle-power of the lamp, setting in shortly after 
starting, accompanied by an increase in the consumption of watts 
per candle-power. It is now considered proper to“ oslerize a lamp 
when its candle-power has decreased to 80 per cent. of its initial value. 

The decrease of candle-power at constant voltage which determines 
the useful life of the carbon filament lamp is known to be mainly 
due to three causes: First, an increase of resistance, resulting in a 
diminution of watts; second, a change in the surface activity of 
the filament, resulting in a diminution of emissivity ; third, dimin- 
ished translucency of the globe, due to the well-known black deposit 
which forms on the globe. A possible explanation of the second 
effect will be discussed later. Concerning the third effect, it may 
be said that it is usual to speak of evaporation of carbon. The 
speaker doubted whether it has ever been proven that such evapora- 
tion really takes placo. It is quite possible that minute small solid 
particles of carbon are thrown off from the filament. It is a fact that 
the carbon is mainly given off near the negative extremity of the 
filament. Chemical analysis of the black deposit in the case of lamps 
with flashed filament have shown that the deposit consists partly of 
carbon and partly of hydrocarbons. 

According to Marshall, 16-c.p. carbon filament lamps can be made 
according to the following table :— 

Useful life in hours 28 .. 132 .. 412 .. 1,000 .. 2,005 .. 3,570 .. 6,125 
Watts .......... 32. 40.. 48.. 56 64.. 72.. 80 
Watts per p.. 2.. 25.. 30.. 35.. 40.. 45.. 50 


What type to select depends on the relative cost of the lamps and 
of the electrical energy. 

The author then returned to a discussion of possibilities of im- 
proving the efficiency. If a black body filament is to be used, the 
progress must be looked for in an increuse of its temperature. This 
is the reason of experiments with metals of very high melting points 
for filaments, such as osmium in Dr. Auer von Welsbach's osmium 
lamp, since osmium has the highest melting point of any known 
metal. The same principle was followed in the systematic develop- 
ment of the Siemens & Halske tantalum lamp by Dr. von Bolton, who 
tried the following metals one after the other : Vanadium, niobium, 
tantalum. Their melting points are 1,680°C., 1,950°C. and 2,250°C. 
to 2,800°C., respectively, and on account of its highest melting point 
tantalum was finally chosen. The underlying idea is that a filament 
made from a material of very high melting point will stand without 
injury a high temperature during a reasonably long life. In this 
connection it is important to use pure materials, since any small 
addition of a foreign material lowers the melting point. Thermo- 
dynamically this is the same effect as the lowering of the freezing 
point of water when salt is added. The necessity of using both high 
temperatures and pure materials indicates the need of employing 
electro-chemical methods. 

However, by simply increasing the temperature we cannot get very 
far towards the realisation of the ideal if a black-body filament is 
used. We saw before, that according to Wien's displacement law, we 
would need to use a temperature of more than 4,600°C., i.e., more 
than 8,000 F. to get the maximum of energy at 0°6 u. There is no 
hope of coming near such a temperature in present practice. 

But, fortunately, there is no necessity whatever to use a black- 
body filament. A black body is an ideal case in thermodynamics ; 
it is nowhere strictly realised in practice, but it is now absolutely 
within the grasp of the mathematical physicist. But the black body 
is not at all the ideal thing for the lighting engineer. On the con- 
trary, we will see the further we can get away from the black body, 
the better for us. 

The above discussioa was based on the consideration of the black 
body filament because on this matter we can speak with certainty 
and without vagueness. ‘The discussion of filaments departing from 
black-body radiation can be carried out only in special cases with 
similar mathematical exactness. In general, we must be satisfied to 
indicate the direction in which the results will vary from black-body 
radiation. 

At a given temperature the total radiation from a non-black body 
is less than from a black body. Hence, if we substitute a non-black- 
body filament for the black.body filament, leaving everything else 
unchanged, the fundamental equation (1) will no longer be valid. 
The stationary condition, represented by the quality of radiation 
energy and electrical energy supply, necessitates now a higher tem- 
perature, T, than with a black-body filament, 


pros 


Of greater importance, however, that the total radiation is the 
distribution of the energy of radiation over the whole spectrum. 
Non-black-body radiation is essentially selective radiation. The 
real ideal thing about the black body is that, according to definition, 
its radiation is not selective, since it absorbs all rays of any wave- 
length, and, therefore, according to Kirchhoff's law of the parallelism 
between radiation and absorption, it also radiates all of them. 

The ideal filament for the lighting engineer must be one which 
absorbs only rays within the visible spectrum, while it either per- 
fectly reflects all other rays or is perfectly transparent for the same.. 
Such a body would then emit & radiation completely within the 
visible spectrum. 

It serves no useful purpose to speculate whether we have any 
cts to realise such an ideal filament body. Instead, the author 
briefly stated what we know concerning polished platinum, which is 
one of the bodies which of all those tested show the greatest depar- 
ture from a black body. 

In Wien's displacement law (2) XT = constant, the constant is 
0:2940 for the black body and 0:2626 for polished platinum (Lummer 
and Pringsheim), when the wave length is measured in centimetres. 
Hence the absolute temperature, T, at which the maximum of energy 
lies at a certain wave length, is less by about 10 per cent. with 
polished platinum than with the black body. This means that heated 
to the same temperature, a polished platinum filament will have a 
spectrum with its maximum of energy nearer to the visible spectrum 
than a black-body filament. Nevertheless, polished platinum is still 
very far from the ideal material which the lighting engineer must 
aim at. 

No rule can be laid down how to select or devise such an ideal 
material, except to determine empirically the absorption of all possible 
substances for all different wave lengths. However, the degree of 

departure of a body from black- body radiation does not depend solely 
on its material, but also depends to a certain degree on the condition 
and the configuration of its surface. The more porous the surface. 
the more will it behave like a black body. 


The realisation of the black body in practice is based upon Kirch- 
hoff's fundamental rule that the radiation inside an enclosure all 
pons of which are kept on uniform temperature is absolute black- 

y radiation. The black body with which the laws of radiation 
have been experimentally established is such a hollow enclosure, 
the walls of which are kept on uniform temperature but contain a 
small opening through which the ratiation is observed. The presence 
of the opening represents a negligible departure from absolute black- 
body radiation. Further, in pyrometric practice, If a porcelain 
tube with closed bottom be immersed into a lead-hardening bath, 
the radiation coming from the bottom of this tube will be a close 
approximation to that of a black body, especially if the inside of 
the tube is blackened with iron or nickel oxide, for example 
(Waidner and Burgess). 

Now it is evident that any pore in the surface of an incandescent 
filament, whatever it is made of, will cause a behaviour more or less 
like black-body radiation. Hence, we get the important result that 
the ideal filament must have a polished surface without pores. Blau 
has called attention to this point in connection with the osmium lamp. 


In the case of the osmium lamp, it has been noticed that the 
initial increase of candle-power after the current is turned on, which 
is observed with almost every filament, continues for an unusually 
long period, somewhat like 200 hours. This is said to be due toa 
continuation of the formation of the filament, the particles being 
better fused together and the surface getting more polished. It is 
quite possible that in the case of the new graphitised carbon filament 
of the General Electric Co. something similar goes on, since the 
treatment is essentially an external surface treatment, although the 
material of the filament itself is changed. 

While speaking of the ordinary carbon filament it was noticed 
above that two of the reasons of the ageing of the lamp were de- 
crease of surface emissivity and a throwing off of carbon particles 
from the filament with a resulting blackening of the globe. These 
two effects have generally been considered to be independent of each 
other, although in the light of the above discussion it may be that 
the decrease of emissivity isdue to the formation of pores or minute 
holes in the surface of the filament, as a result of the throwing off 
of small carbon particles. If this is true, the negative terminal of 
the filament (from which the carbon particles are mainly thrown off) 
should lose more in emissivity than the other terminal. To test 
this suggestion it would be necessary, of course, to separate care- 
fully the effect of change of emissivity from the effect of blackening 
of the globe. For this reason the globe would have first to be 
uniformly cleaned, before the emissivity of the two ends of the 
filament should be compared. 

Dr. Roeber then showed, connected in circuit, the several new 
types of incandescent lamps—the tantalum and osmium lamps and 
the graphitised carbon filament lamp made by the General Electric 
Co. and invented in its research laboratory under the direction of 
Dr. W. R. Whitney. 

Concerning the manufacture of the tantalum lamp Dr. von Bolton 
gives the following information: He first mentions the experiments 
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of Berzelius and Rose. They produced tantalum by heating the 
potassium and tantalum fluoride (K Ta F,) with potassium, and 
extracting the potassium fluoride with water ; this method, however, 
docs not yield pure metallic tantalum, but a product containing only 
about 5 per cent. of the pure metal. Moissan described in 1902 the 
production of tantalum in the electric furnace by reducing the oxide 
with carbon; but the product contained about 0-5 per cent. carbon, 
and was, therefore, either a carbide (0°5 per cent. C being a pretty 
large quantity in view of the high atomic weight of tantalum) or it 
was an alloy of the metal with carbide. Von Bolton describes 
briefly two methods of producing pure metallic tantalum. 

The first method is electrolytic reduction of one of the oxides in 
the incandescent state in avacuum. He formed filaments of brown 
tantalum tetroxide and placed them in vacuum. By passing the 
electric current through, they were caused to glow slightly, whereby 
moch air was driven out of the porous filaments. Evacuation was 
then continued and the temperature of the glowing filament was 
increased until, at beginning white heat, several points of the fila- 
ment showed strong incandescence. These points gradually ex- 
temded to longer and longer lines, until the filament was incandescent 
uniformly along its whole length. During this reaction much gas 
was given off, which was identified as pure oxygen. The brown 
eolour of the original oxide had changed into pure metallic grey, 
and the wire had become flexible after several hours of strongest 

white incandescence, like a wire of copper. 

'The second method, which is the most practical one, is to produce 
tantalum by the method of Berzelius and Rose, mentioned above, 
and then to purify and refine the metal in the vacuum under the 
action of the electric arc. This method is based on the fact that 
the oxides of tantalum melt more easily than the tantalum itself, 
and on the other fact, that they are much more easily volatilised in 
a vacuum than the metal, so that the metal can completely 
separated from the oxide. : : 

Concerning the manufacture of the filament of the osmium lamp 

the latest information is given by Blau. The raw material is very 
finely divided osmium, which is mixed with organic binding materials 
so as to form a thick, tough paste, which is pressed under very high 
pressure through an aperture. A thread is thereby obtained which 
is formed unto loops. The threads are then dried and are heated in 
tbe absence of air in order to carburise the binding material, and 
then subjected to the most important process, which is called forma- 
tion. The threads which now consist of porous rough osmium with 
a high content of carbon are heated for a long time by means of an 
electric current gradually to a higher and higher temperature up 
to white heat in an atmosphere which contains very much steam 
and smaller or larger quantities of reducing s. The carbon is 
removed by the same reaction which takes place in the production 
of water gas, and the filament thus becomes pure porous osmium of 
a far ter density than the former rough thread. During the first 
period of the use of the lamp the osmium surface becomes gradually 
smoother and more polished; this accounts for an increase of the 
ight given out by a lamp during this period. 

Concerning the manufacture of graphitised carbon filament of the 
General Electric Co., the fullest information is contained in the 
Paper of John W. Howell (Electrical World and Engineer, 
Jane 24, 1905). The main point is an external-surface treatment of 
the filament in an electric-tube furnace. 


It will thus be seen that in the development of all three new lamps 
electro-chemical methods have proven of enormous importance. The 
speaker pointed out that it would be extremely interesting to know 
how far the progress achieved by the new lamps is due to the in- 
ereased temperature and how far to a greater departure from black- 
body radiation. We know of all three lamps that their filaments 
are at higher temperature than the ordinary carbon filament. Con- 
cerning the question, however, how far the three new filaments (in 
comparison with the ordinary carbon flament) depart from the 
black body, no information of an exact nature has apparently been 
renee investigation of these problems would involve not only 
a determination of the actual temperatures and of the “ black-body 
temperatures of the filaments, but the actual distribution of the 
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carbon lamp; but this does not necessarily mean that the efficiency 
according to the first definition has also been doubled. For the actual 
efficiency the loss of heat by conduction through the leading-in wires 
is also a factor ; this has not been considered in the above discussion. 

The speaker concluded that, in spite of what has already been ae- 
complished, we are still far from finality, and he expressed the hope 
that the progress made in electro-chemical methods during the last 
decade will continue to react on the invention of incandescent lamps 
in an encouraging and helpful manner, as has already been the case 
with the osmium, tantalum and graphitised filament lamps. 


NOTES ON ALTERNATE-CURRENT INDUCTION 
MOTORS.* 


BY T. HARDING CHURTON. 


In this Paper the author proposes: To compare the performance 
and characteristics of motors of the induction type when provided . 
with short-circuited and with wound rotors respectively; to com- 
pare the performances of such motors on single-phase and poly- 
phase circuits respectively ; and to indicate, by comparisons, the extent 
to which the working of such motors is affected by the frequency of 
alternations. For the purpose of illustrating these comparisons, the 
performance of a particular size of machine with short-circuited 
and with wound rotor, for single-phase and for polyphase working, 
and on circuits of various periodicities, will be shown, the particulars 
given being the results obtained from actual tests on a number of 
machines of the same size. The windings were, in each case, appro- 
priate, of course, to the circuit upon which the motor was to operate. 
It is not suggested that the comparative results here shown neces- , 
sarily apply in all cases, but they may at least be taken as fairly 
representative. 

When an induction motor is started up, the field of the stator 
starts at once to revolve at the full speed of the motor and the rate 
at which it cuts the rotor conductors falls from a maximum when 
the rotor is at rest to a minimum when the highest speed of rotation 
is attained. "The currents thereby induced in the rotor conductors 
lag behind the stator field, the difference in phase depending upon 
the strength of the currents, which will depend, of course, upon the 
resistance of the circuits. And the field due to the rotor currents, 
reacting upon the stator field, which it consequently weakens, is also, 
of course, dependent upon the resistance of the rotor circuits. But 
the torque exerted by the rotor, being proportional to the strength 
of the stator field and rotor currents, and inversely proportional to 
the phase difference between them, the maximum torque of the 
‘motor at a particular speed depends, therefore, upon a certain value 
being given to the rotor resistance, which value decreases as the 
speed of the motor increases up to synchronism. For this reason, 
& motor provided with a rotor, into the circuits of which (either 
through slip-rings or other device) external resistance may be in- 
serted and gradually cut out as the motor gains speed, starts up 
better than one having permanent connections. This may be ex- 
pressed by the formula— 


R= R. K 

» e u 
where Ro total resistance of rotor circuits, R,=ohmic resistance 
of rotor winding, 7, = frequency of stator currents (or speed of stator 
field), u = frequency of rotor currents (or slip of rotor). 

In the case of two-phase or three-phase motors a considerable 
starting torque may be obtained with short-circuited rotors having 
conductors of comparatively high resistance. But such resistance 
seriously affects the efficiency, as wellas the slip, of the motor when 
running on load, and motors so constructed arc usually employed 
therefore only for intermittent work, such as, for example, operating 
cranes. When an induction motor is required to combine relatively 
high starting torque and high efficiency on load, it should have a 
wound rotor and variable starting resistance. If, however, so high 
a starting torque is not required, the short-circuited rotor, with low 
registance conductors, is preferred on account of mechanical supe- 
riority, greater electrical efficiency and overload capacity. In a short- 
circuited rotor the currents and field are much more evenly distri- 
buted than in a wound rotor and the former is consequently less 
liable to have “dead points at starting. And though, owing to the 
more definite polar winding of the wound rotor, the average torque 
is greater than that of the short-circuit rotor, yet, when the coils of 
the rotor are exactly opposite the coils of the stator, the torque is 
Jess than that of the short-circuited rotor. Again, with the wound 
rotor, the number of slots in the stator and rotor must have a 
common factor which conduces to a cogging effect. But a further 
desideratum in the choice of the type of motor, particularly when of 
large size, is the maximum current that may be drawn from the 
mains at the moment of starting aud will not interfere with tho 
pressure regulation of the supply. As before mentioned, the field 


* Abstract of a Paper read before the Leeds Local Section of the Insti 
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due to the rotor currents reacts upon the stator field, which it more 
or less wipes out, and thus, by reducing the self-induction of the 
stator coils, allows an increase of current to flow through them from 
the mains. Now, when a motor with an ordinary short-circuited 
rotor is started, the currents induced in the rotor are vory groai 
and the current drawn from the mains must also, therefore, be con- 
siderable. If a polyphase motor of high efficiency with short- 
circuited rotor is switched directly on to the mains, with a periodicity 
of, say, 50 cycles, there will be a momentary rush of current equal 
to about three to five times full-load current, while the resultin 
starting torque will be about two and a-half to four times full-lo 
torque. Ifthe pressure of the supply current is reduced by a trans- 
former starter, the current from the mains may be reduced to, say, 
about full-load current, when the torque will be equal to about one- 
half to three-quarters full-load torque. With a wound rotor a 
similar machine would give full-load torque with full-load current, 
and this current could be switched on gradually. 

The type of transformer usually employed for starting polyphase 
motors with short-circuit rotors is that known as the auto-trans- 
former, which consists, for each phase, of a single coil wound upon 
an iron core forming a closed magnetic circuit. By tapping the coil 
at a point intermediate between the two ends the voltage may be 
readily obtained that limits the current drawn from the mains to the 
permissible value, while allowing a considerably greater current to 
flow into the stator windings. With regard to the starters for motors 
with wound rotors, as the rotors are invariably provided with a 
three-phase winding, the regulating resistance is always in three 
divisions. Liquid resistances are sometimes used, but more fre- 
quently wire or metal strip multiple contact rheostats are employed. 

The curves shown in Fig. 1 are from tests taken upon two motors, 
one having a short-circuited rotor and the other a wound rotor, but 
in other respects identical machines. It will be noticed that both 
the efficiency and power factor are higher in the case of the machine 
with the short-circuited rotor. Both machines were constructed 
to give 5 B H.P. at about 1,420 revolutions on single-phase 200 volt 
50 cylee circuit. The starting torque obtained with the short- 
circuited rotor machine was 0°45 full-load torque with 1°25 times 
full-load current, while the wound rotor machine gave 0°75 full-load 
torque with full-load current. The slip is somewhat greater with 
the wound rotor, which would, moreover, pull out of step rather 
sooner than the short-circuited rotor. The difference between the 
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results obtained with the short circuited and wound rotors on poly- 
phase working is practically the same as that on single 9 
though with the polyphase system the results themselves are much 
better, as will be shown later. 

Speed regulation has been so far, perhaps, the least satisfactory 
feature of the induction motor. The usual methods adopted are, 
firstly, the insertion of non-inductive resistance in the rotor circuits ; 
secondly, alteration of the number of poles of the stator, and, in the 
case of wound rotors, those of the rotor also; and thirdly, varying 
the voltage on the stator either by the insertion of resistance in the 
mains, or by transformer. With regard to the first of these methods, 
the one mostly in use, though possessing the advantage of simplicity, 
has the disadvantage of being uneconomical, being analogous, in 
fact, to the insertion of resistance in circuit with the armature of a 
direct-current shunt-wound motor. A further objection—one which 
also applies in the direct.current example—is the instability of the 
speed with varying load. If any considerable reduction in speed is 
attempted in this manner, it may become so susceptible to variations 
in the load as to render certain operations difficult or impossible. 
For many purposee, however, this method answers sufficiently well, 
and where the work is of an intermittent character, the question of 
economy is not, of course, of much consequence. The second method, 
that of altering the number of poles, is not only complicated, in- 
volving many connections, particularly in the case of the wound- 
rotor machine, and low efficiency and power factor, but is open to 
the further objections that the number of steps thus practicable is 
very limited, and that the system is too costly for general use. The 
third method, that of reducing the voltage on the stator windings, is 
the most wasteful of energy and the least effective. Fur the purpose 
of speed regulation, then, the wound-retor motor is the more satis- 


factory, though for some purposes, such as operating cranes, the 
short-circuited rotor with conductors of relatively high resistance, 
combined with graduated transformers for varying the voltage on 
the stator windings, is sometimes preferred for polyphase motors. 
To compare, now, the performance of the motor on single-phase 
and on polyphase working, it must be remembered that the field 
produced in the eingle phase motor is not a uniformly rotating field 
as it is in the case of a polyphase motor. When the rotor is at rest, 
a simple alternating current in the stator winding would produce 
only an oscillating field which would not cause the rotor to move at 
all. To start up the motor, therefore, a second winding is placed at 
90 deg. to the main winding, and by causing the current to lag in 
one winding and giving a lead to the current in the other winding 
a phase difference is produced which creates a rotating field. But 
whereas the currents in a A two-phase stator differ in phase by 
90 deg., those in the single-phase motor cannot be made in the above 
manner to differ by anything like so much, and the resulting field 
is, in consequence, very irregular. Astherotor gains speed the field 
due to the combined action of the stator and rotor currents becomes 
more uniformly rotating, but never attains to the uniformity of the 
field produced by polyphase currents. For the above reason, motor: 
of this type have not nearly so good a starting torque on single-phase 
as on polyphase circuits. And, for the same reason, the maximun 
running torque and brake horse power of the motor is less wher 
working single-phase than polyphase, and the single-phase moto: 
will, moreover, pull out of step and stop with less overload than the 


polyphase motor will carry. 
Table I. 


l Single-phase. 


Starting Starting Starting | Starting 


current. | torque. ' current. torque. 
Short-cireuited rotor. 125 0-45 1-25 0-75 
Wound rotor .......... 1:0 075 10 170 


Nore.—The figures refer to the normal full-load values. 


Table I. shows the performance of the motor with regard to start. 
ing torque and current on single and two-phase circuits of 50 cycles 


Percentage. 


200 volts, and with short-circuited and wound rotors respectively. 
Thesuperiority of the polyphase motor in thisrespect is clearly shown. 
The curves in Fig. 2 ahon also that the efficiency and power factor 
are higher in the case of the polyphase motor, and that the slip is 
greater in the single-phase motor. The lower efficiency of the single- 
phase motor is accounted for by the greater iron losses due to the 
irregular flux and to the torque being lower on account of the irregu- 
larity of the field. And the power factor is also lower because the 
greater slip of the rotor retards the rotor field, which consequently 
becomes more out of phase with, and thus opposes the stator field. 
The leakago coefficient and self-induction of the stator winding are 
thus increased, and the power factor is therefore reduced. 

A great deal of attention has been paid to the methods of starting 
the single-phase motor, the principal object being generally to obtain 
as great a phase difference as possible between the currents in the 
main and starting coils. Condensers, which were formerly extensively 
used in this connection, have been abandoned on account of the 
trouble they gave through heating, varying in capacity with varying 
temperature, and by breaking down. Choking coils were also much 
more used than at present, the required self-induction now being 
usually obtained by suitably winding the auxiliary coils. The 
method of starting adopted by the author is to connect the main and 
starting coils in series and a non-inductive resistance across the 
starting coils, that is, in series with the main winding to which it 
gives a lead, while the self-induction of the starting coil gives the 
current flowing in it a considerable lag. The auxiliary winding 
occupies about one quarter of the stator winding space and is woun 
in the centre of the main poles where the main winding could not be 
usefully employed. It is usually wound with either one-half or twice 
the number of turns of the main winding. The author prefers the 
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fewer number of turns on account of the otherwise high induced 
voltage continually on the windings tending to break down the in- 
sulation. In some makes of motors this risk of failure of insulation 


is still further increased by one end of the auxiliary coil being left |. 


connected to one end of the main winding, in which case, the volt- 
ages of the two windings are in series. Thus, in a 200 volt motor, 
the voltage on the windings may be about 550 volts, depending upon 
the phase difference of the voltage in the windings. 

There are several means by which thestarting torque of the single- 
phase motor may be somewhat improved, but which involve lower 
efficiency on load. And, as in most other problems in engineering, 
the question as to how far the running efficiency shall be sacrificed 
to improved starting performance is a matter of compromise. The 
results actually obtained depend, of course, upon the details of design, 
particularly with regard to the flux densities, shape of the stator and 
rotor teeth and length of air gap, as well as upon the materials em- 
ployed, particularly the quality of the iron inthe stator. While the 
single-phase motor cannot upon equal terms compete with the poly- 
phase motor. it is, nevertheless, in its better forms, an excellent machine. 

The question of frequency is a very important matter with regard 
to induction motors. In the first place, the torque exerted by the 
motor is inversely proportional to the trequency of the supply cur- 

rent, and a given size of motor will, therefore, be capable of giving 
twice the horse-power on, say, 50 cycles that it can give at the same 
speed on 100 cycles. In order, therefore, that the motor may give 
e same maximum horse-power on 100 cycles as on 50 cycles, the 
speed must be doubled. The loss due to hysteresis is directly pro- 
portional to the frequency. If, therefore, the frequency is gren 
inereased, the induction—and, therefore, the torque—must be mue 
reduced to prevent heating of the iron and noise. But the magnetisa- 
tion curve not being straight, the watts spent in magnetising are not 
diminished in the same ratio as the induction is reduced. Thus the 
iron loss is greater at the higher frequency, and, other things being 
, the efficiency of the motor is, therefore, lower. And the 
leakage coefficient being greater at the higher frequency, the power 
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factor is, therefore, lower. This again, by increasing the currents, 
increases the C?R losses, which, therefore, further reduce the effici- 
ency. The hysteresis loss and leakage coefficient increase much 
more rapidly on the higher range of frequencies than on the lower. 
For example. the difference is much greater between 50 cycles and 
100 cvcles than between 25 and 50 cycles. 

The curves in Fig. 3 show the difference in the efficiency, power 
factor, and slip of the same size of motor as before referred to when 
giving 5 B.H.P. on 50 cycles at about 1,480 revs. per min., and the 
same horse-power on 100 cycles at 1,880 revs. per min. It will be 
here observed that the speed on 100 cycles is not, for the same 
horse-power, double that on 50 cycles as would have been expected 
from the statement above. But it may be explained that this was 
due merely to the exigencies of manufacture, the same standard stamp- 

ings having been utilised in each case and the windings varied to 
obtain the required output with the best results. While this arrange- 
ment occasionally necessitates the use of a machine somewhat larger 
than actually required, economies in manufacture are effected which 
extra cost of material involved. When it is remembered 
are in the United Kingdom alone over 100 alternating 


repay the 
that there ems, of which about 86 are single-phase, working at no 


Table II. 
Starting torque and current on 50 cycles and 100 cycles of 5 m.r. motor 
(short-circuited rotor)— 200 volts. 


Cycles per sec. | Starting current. Starting torque. | Revs. per min. 
50 125 | 0-45 1,430 
100 i 2 | 0:48 1,880 


High periodicity, then, to the motor user implies (1) higher cost 
of motors and (2) higher cost of working, and to the electricity 
supply undertaking it means (a) lower day load (because of the less in- 
ducements to power users to adopt the supply), and (b) greater propor- 
tional loss on mains, &c., on account of lower power factor of motors. 

Most of the systems having frequencies above 50 or 60 cycles 
were established before induction motors were practically thought of. 
Some of these are, happily, being gradually changed over to 50 or 60 
cycles, and it would be well if a frequency of 50 cycles were adopted 
whenever possible. Standardisation in such matters greatly promotes 
economy and excellence in manufacture, promptitude of delivery, and 
is, from every point of view, à consummation devoutly to be wished. 


I8 MACHINE STOKING ECONOMICAL ?* 


BY ALFRED W. BENNIS. 


The most careful and elaborate tests made by the manufacturers 
of mechanical stokers, and the engineers representing the companies 
who use these stokers, have indisputably demonstrated that mecha- 
nical stoking is in every way more economical than manual stoking. 
To crowd on as much coal at a time as the furnace will hold —the 
bigger the lumps the better—to shut the door and then trust to luck 
has already been laid down as ‘‘ the main object in life of the average 
human stoker,” and all who have practical acquaintance with the 
type will agree as to the accuracy of this description. It is a 
recognised fact that, in the actual manipulation of fires, the effi- 
ciency of the individual fireman, even of the most expert, varies 
widely. In order to illustrate the personal element introduced in 
good and bad stoking we may quote the competition which was 
carried out at Messrs. Davy Bros., of Sheffield. Five stokers were 
made to fire the same boiler with the same coal and with the steam 
pressure about the same. The best stoker was able to obtain an 
evaporation of 91b. of water per pound-of coal, the worst evapora- 
tion being 7˙4 Ib. per pound of coal; the difference is here 22 per 
cent. The opportunities afforded fer increasing the efficiency of the 
boilers were, in this instance, limited. A well.laid fire which by 
constant attention is prevented from burning into holes is one of 
the chief items in securing a high evaporation. Keeping the fire- 
bars clean, and regulating the dampers for a maximum quantity of 
air just after firing, contributes greatly to high efficiency. Beyond 
these points there is little opportunity for exercising skill in stoking, 
and yet these tests show clearly how very important the simple 
operations involved in firing a boiler become. The very simplicity 
is the one cause for neglect. 

In a Paper read before the Ohio Society of Mechanical, Electrical 
and Steam Engineers, for the purpose of showing the relative cost 
of hand-firing in large plants, when compared with modern coal- 
handling equipment, combined with mechanical stokers, the follow- . 
ing particulars were given. These were obtained froin actual records 
in a large establishment, containing about 7,500 boiler horse-power. 
The plant was operated for some time after construction without coal- 
handling machinery of any kind except small hand cars, which were 
loaded by hand from railway cars outside the building, and then 
hauled up a slight incline to the boilers. The cost is given for the 
month of May, 1900, and for May, 1901. In the first instance no 
mechanical means were employed. In the second, mechanical stokers 
and conveying machinery were used. The only handling necessary 
was shovelling into the conveyor, and that might have been greatly 
cheapened by using a track hopper, but existing conditions made 
this impracticable. The cost of d firing compared with mecha- 
nical stoking is given as follows :—May, 1900, 16 firemen and one 
helper, wages £196. 7s. 2d., tons burned 4,292, cost per ton 109d. 
Eleven coal and ash men, wages £126. 18s. 8d., cost per ton 7:0d. 


May, 1901, three firemen and two helpers, wages £57. 11s., tons 
burned 6,975, cost per ton 1:0802d. Eleven coal and ash men, 
£180. 18s., cost per ton 4°504d. The saving in wages per ton handled 
is thus shown to be 11:5985d., which, estimating 06,975 tons per 
month, is a saving of over £4,000 per year. 

An item of great importance in deciding upon the methods of 
handling coal in steam-power plants is the cost of boiler room labour. 
An estimate which is probably not far from accuracy is that which 


supply 8y pien erent frequencies, besides two-phise and three-phase, 
less oS e own variety of frequencies, it will be understood 
each wit turer could not profitably make so great a variety of 


pd 3 as would be required to obtain the greatest possible 


High fr equency icularly detrimental to good starting perform- 
from Table II., which gives the starting 


seen 
ance. This E the 5 fl. . motor on 50 cycles and 100 cycles | puts the cost of moving coal by hand or wheel-barrow at 6d. per ton 
torque and curre ay be remarked that on circuits of 100 cycles | for short distances. One man, besides one night man, can run an 


respectively A nd fall load current is usually taken for starting short- | engine and fire about 10 tons of coal per week. One man, besides 


whereas on 50 cycles the starting current. a 3% 8 
* Abstract of a Paper read before the Keighley Association of Engineers. 
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an engineer and night man, can fire about 35 tons per week. These 
figures do not admit of the night man refusing such work as bank- 
ing, cleaning and starting, and are for average conditions. When 
the coal has to be wheeled for long distances a fair allowance should, 
of course, be made. When boiler houses are small, or by reason of 
their arrangement, an elevating and conveying plant cannot be con- 
veniently put down, the use of small elevators is advocated—either 
one elevator to each boiler, or one to every two boilers. Many firms 
are going in for this kind of plant, including Messrs. Rowntree, of 
York, who are making a saving of over £2,000 per annum on an out- 
51 of less than £1,200 for stokers and elevators, on five Lancashire 
ers. 

Let us now take some of the objections advanced to the use of 
machine-firing. Among these may be mentioned the following: (1) 
There is no economy. (2) The lower grade coal is not worth burn- 
ing, and in any case it smokes. (3) The cost of upkeep is excessive. 
(4) Where the load varies machine firing has to be supplemented by 
hand-firing. (5) The machine is frequently out of order. (6) 
Machine stokers reduce the capacity of the boiler. 

Dealing with oecon 1, it is customary now, with all manu- 
facturers of first-class machinery of the kind, to instal it with a 
guarantee of saving. The economy effected varies between 25 and 
200 per cent. on the outlay—i.e., on the initial cost of the machinery. 


2. With regard to this objection very many practical tests have 
established the claim that the work done, whether with low or high- 
grade coals, is practically the same. The Glamorgan Coal Co. 
owning one of the largest collieries in South Wales, recently made 
some elaborate trials of stokers and hand firing. Hand firing 
evaporated about 6,0001b. of water per hour. The stoker on the 
same boiler gave, with colliery small 9, 469 Ib., unwashed peas 
11,142 lb., washed peas 11, 335 Ib., washed nuts and beans 10,160 lb., 
unwashed beans 9, 720 Ib., unwashed nuts 10, 390 lb., washed colliery 
small 10, 684 lb., and dry duff 8,8011b.; so that the variation in 
evaporation obtained on the same boiler with these different fuels 
was never very great, though the price varies many shillings per 
ton between the best and worst of the lot, and curiously enough, the 
coal which gave the best economical efficiency—the washed nuts 
and beans mixed—did not give the highest evaporation. 


8. In answer to the third objection, it may be said that if stokers 
are reasonably looked after the cost of upkeep does not amount to 
10 per cent. on the saving made by the machines. The Leeds elec- 
trie lighting station has some 40 machines, and their average upkeep 
cost comes to less than £1 per boiler per annum. The stokers at 
work at the lighting station in Keighley have only cost 7s. 9d. per 
annum per boiler for repairs; they have been at work five years. 


4. This objection may be answered by an emphatic denial that 
there is need for hand firing if the man in charge knows what he is 
doing. In this connection it may be pointed out that machine-stoked 
dye houses work without hand firing, and the dye-house load is 
admittedly more variable than even the electric power-station load. 

5. Against this objection we have the fact that many mills, with 
but one or two boilers, employ these stokers, which they could not 
do if constant breakdowns were the order of the day. 

6. Machine firing does not reduce boiler capacity, but increases 
it. In a series of tests carried out on marine boilers with hot air at 
the Sheffield Corporation (Sheaf-street) electricity works, by Mr. 
S. E. Fedden, the following facts, which are not without significance, 
were established: The rated capacity of the boilers with hand 
firing was 9,000 Ib. to 10,000 Ib. of water per hour; with mechanical 
firing and hot air 17, 652 Ib. of water were evaporated per hour with 
an efficiency of 79°9 per cent. These tests brought out most clearly 
the high attainable efficiency, with an increased evaporation of 
about 80 per cent., and this with small slack coal as against through 
and through by hand firing. 

Mr. J. A. Jeckell has given figures showing the results of working at 
the Corporation electricity works, Coventry. In 1901 the station 
costs in pence per unit were 8:05. In May two boilers were fitted 
with the Bennis stokers, and in October, 1902, two more boilers were 
fitted. In 1902 the costs went down to 2:48d. In 1908, when the 
costs were affected by the change in the stoking, the station costs 
went down to 1°51d.; in 1904 they went down to 1:16d.; in 1904 
two more boilers were fitted with these machines, and in 1905 the 
Coventry cost stands at 0°85d. which is a world's record. 

A most important point, which up to now has been entirely lost 
sight of, accounts for high efficiencies having been obtained by what 
I might term high-speed stokers burning a lot of coal and doing heavy 
evaporations. The rate of transmission of heat varies as the square 
of the difference of temperature between the water and the furnace 
temperature, and so it happens that, other things being equal, the 
hotter the furnace the more efficient the boiler. It is, therefore, ad- 
visable to work with as little excess of air as possible, but not a frac- 
tion too little, or down comes the temperature. It is important if 
good results are to be obtained to see that the air supply is properly 
distributed over the furnace. A self-cleaning furnace is essential, 
and one in which a controllable supply of air is arranged for is im- 
nerative ; otherwise it becomes impossible to adjust the conditions to 
he best advantage. 


CORRESPONDENCE. 


THE GUERNSEY MULTIPLE SWITCHBOARD. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : The brief description of the new multiple switchboard 
at Guernsey which appears in The Electrician for October 20th 
hardly does justice to this remarkable achievement in telephone 
equipment. Perhaps you will permit me, for the benetit of 
those interested in modern telephone practice and in switch- 
board design, to point out some of the peculiarly effective 
results arrived at by the apparatus and circuits described. The 
article makes no mention of the traffic which the switchboard 
is to carry, but the oft-published Guernsey telephone statistics 
show that the Guernsey subscriber has an average daily traffic 
of as many as two calls. On this basis, the 900 subscribers’ 
lines, which the new switchboard serves by means of nine 
operators' positions, would therefore give about 1,800 calls daily 
—a fair day's work in a modern exchange for one operator's 
position. 

The operating of the 50 junction lines and of the 50 publie 
station lines makes some addition to the daily load, and the 
operators have to record all calls, so that, taking all conditions 
into account, there should be a moderate day's work for, perhaps, 
three subscriber positions and one junction position. To dis- 
tribute the work of, at the most, four positions among 11 seems 
to require some ot the startling features of multiple switchboard 
design which have been adopted. These are: Mechanically- 
restored indicators, which occupy much valuable space and in- 
cidentally bar effective team work ; the placing of one cord of 
a pair on one shelf and one on another, which is highly con- 
ducive to errors at each end of the operation of a connection ; 
and the use of two clearing indicators, each to be operated by 
the corresponding subscriber before an effective disconnection 
signal is obtained. Even with all these eccentricities of equip- 
ment the operators at Guernsey will hardly be overworked, as 
with an average load of 200 calls a day, on the above basis of 
two calls per subscriber, each operator will not be required to 
deal with more than about two calls in five minutes, even in the 
busiest hour of the day. 

This sort of telephone work simply goes to show how very 
dark it can be in places where the occupants deliberately refuse 
to see the light, and I suppose no real telephone man would 
be so lacking in sense of humour as to want to criticise it 
seriously. "What could be more humorous, for example, than 
to adopt from modern telephone work a “double ring-off,” and 
80 to arrange it as to require both subscribers to press a button 
in order to produce a complete disconnection signal! Why 
deliberately cut in half the chances of getting a disconnection 
signal ? 

The most conspicuous feature of the Guernsey telephone 
service is the extremely small traffic. Sufficient experience has 
been had to demonstrate that the conditions are not likely to 
change. When the necessity arose for abandoning the old 
transfer boards and rebuilding the exchange, one would have 
thought that the reasonable course would be to take advantage 
of modern telephone practice (in the true sense of the words) 
and procure a switchboard having some relation to the traffic. 
A lamp signal board would do the work of the Guernsey ex- 
change vastly more efficiently and economically than the erratic 
equipment adopted, but even an ordinary bridging magneto 
board would be appreciably more efficient and economical.— 
Yours, &c., HERBERT LAWS WEBB. 


35, Old Queen Street, Westminster, S.W., Oct. 21. 
— .. — | 


Factory Act Regulations for Locomotives and Waggons on 
Lines and Sidings.— The Home Secretary, in pursuance of sec. 81 
of the Factory and Workshop Act, 1901, has appointed Mr. Chester 
Jones, barrister-at-law, to hold an inquiry with regard to the draft 
5 for the use of locomotives and waggons on lines and 
sidings under the Factory Act. The inquiry, which will be public, 
will be opened at the Caxton Hall, Westminster, S. W., on Nov. 22, 
and any person who has objected to the draft regulations, and any 
other person who, in the opinion of Mr. Chester Jones, is affected by 
them, may appear (either in person or by counsel, solicitor, or agent). 


N company. 
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LEGAL INTELLIGENCE. 


— — 

Lloyds v. Marconi International Marine Communication 

Oo. (Ltd) 

In the Chancery Division on Wednesday, on the application of Mr. 
P. O. Lawrence, K. C. (who stated that important witnesses would have to 
be brought from all of the country), Mr. Justice Kekewich fixed 
Nov. 21 for hearing action. It was stated that the Admiralty had 
intervened in the case, and that the Attorney-General would appear. 


Defective Gas Meters. 

At Lambeth (London) County Court on Wednesday, Vogan & Co. sued 
the South Metropolitan Gas Co. for £70 odd overpaid in consequence of 
three gas meters registering too fast. 

It appeared that one of the meters complained of was put up in 1898 
and the others in 1901. Early in the present year plaintiffs had them 
tested by London County Council, with the result that they were found 

1 ing too fast to the extent of from 5 to 7 per cent. The company 
had refunded £16, which they calculated had been overpaid on the pre- 
vious quarter, and also the testing fees. Plaintiffs now contended that 
it was probable that the meters had been registering too fast before the 
quarter for which allowance had been made. 

On behalf of the gas company, it was argued that it was the duty of the 
consumer to take the initiative in having the meters tested. 

Judge EMDEN held that it was the duty of defendant company to keep 
their meters registered correctly. There was a strong inference that the 
meters were going too fast before the time for which an allowance had 
been made. He would not, however, be warranted in deciding that the 
meters went too fast from the time they were put up, and judgment would 
be for plaintiffs for £15, with costs on the higher scale. 


Osment v. Jenner. 

In the Shoreditch (London) County Court, on Tuesday, before Judge 
Smyly, K.C., plaintiff sued Mr. E. Jenner, a builder, to recover £3 for 
electrical work done. i 

Mr. CHAMPION, for plaintiff, said the claim was for testing an electric 
wiring installation, replacing wiring, making work satisfactory to Leyton 
electricity supply department, &c. 

PLAINTIFF said there were about 80 houses on defendant's estate, all 
of which were wired for the electric light. He was called in to put in the 
fittings in a house, which he did, the wiring having already been done by 
the electrician who had wired all the other houses. Subsequently plaintiff 
was called in by the tenant, who said that the Council had refused a 
supply of current as there was a leak, and asked him to find it and put it 
right and defendant would pay. 

DEFENDANT said he disputed the whole matter. Why should he 
be called upon to pay such a monstrous charge? There were 70 to 80 
houses on the estate and it was a curious thing that this was the only 
house where anything of the hind had occarred. 

His HONOUR (to plaintiff): Well, what was the matter, and why is 
the charge £o heavy? How many hours did this work take ? 

PLAINTIFF: The current was going to earth. There were an electrician 
and an apprentice for 20 hours, besides which I had to borrow an ohm- 
meter, which was worth £25, and pay 10s. for the hire. I do not consider 
I have charged too much, and I only make about 15s. cut of the whole 
transaction and give in the time of the apprentice. 

HARRY BAGGS, electrician, who went to do the work, said the lead 
eovering was touching the wires which caused the earth. The leak was 
only in one place, but it was very difficult to locate. 

DEFENDANT : I bave built 200 houses in this district and am willing 
to pay any reasonable cbarge, but for just finding a leak I am charged 
more than for wiring a whole house. There are only 10 points in a house 
and 5s. a point is the charge. That is the regulation price in the district 
of Leyton. I can get avy house done at that rate. 

His HONOUR gave jadgment for plaintiff for £2. 5s., considering that 
this price st ould leave him a good profit. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Council of the University of Leeds require an assistant 
lecturer and demonstrator in electrical engineering. Salary £176. 
Particulars from the Registrar. Applications by Nov. 18. See an 
i ent. 
uo Sua under-Lyme Corporation require a shift engineer for 
à tricity works. Applications to the Electricity Works, New- 
their e s. See advertisement. 
castle, - Smith & Sons, Steam and Electric Crane Works, Rodley, 
Tho equire & first-class draughtsman, accustomed to electric 
near Leeds "iftin g machinery. See advertisement. 
cranes an -neer is wanted for direct current dynamos and 
An assistant engin o Messrs. Vickers, Sons & Maxim (Electrical 
See an advertisement. 


motors. Application? = 
Department), Sh H an vassers are required for an electric supply 
advertisement. 


The 


Senior and junior 8 
See an 


The directors of the East Indian Railway Co. require an elec- 
trical foreman in the locomotive department of the company in 
India. The terms are four years’ agreement with second-class free 
passage to India and home on satisfactory completion of engage- 
ment. Salary 800 rupees, rising to 400 rupees, per calendar month. 
Further particulars are given in an advertisement, and applications 
must be sent to the secretary (Mr. C. W. Young), 28-80, Nicholas- 
lane, London, E.C., by Wednesday, Nov. 8. 


A fully-qualified engineer is wanted to take charge of electric 
lighting installation, pumping and sawing plant, &c., at & large 
country house in Hertfordshire. Applications to E. S. H., Poles, 
Ware, Herts. 


Birmingham Corporation require & resident engineer at the new 
Corporation electricity station (commencing salary £300, rising to 
£400 per annum); also a sub-station superintendent (£250, rising 
to £350), and a shift engineer ( £120, rising to £250). Further par- 
ticulars from the city electrical engineer (Mr. R. A. Chattock), 
14, Dale-end, Birmingham, to whom applications by 30th inst. 


T wo postal and telegraph inspectors and one mechanician are re- 
quired for the postal and telegraph department of Northern Nigeria. 
Salary £250 a year, rising to £300, with free single quarters and 
second-class passage. Applications to Crown Agents for the 
Colonies, Whitehall-gardens, London, S.W., until Nov. 1. 

A lecturer in applied mathematics is required for Armstrong 
College, Newcastle-upon-Tyne. Applications to Secretary by Nov. 1. 


Mr. E. S. Atkinson Smith, of Bridlington, has been appointed, by 
Battersea (London) Council, canvasser for the electricity department 
at £2 a week and commission. There were 71 candidates for the post. 


Dr. Alex. McKenzie, lecturer and senior demonstrator at the 
University of Birmingham, has been appointed head of the chemical 
department at Birkbeck College, in succession to Dr. J. E. Mackenzie. 


EDUCATIONAL NOTICES. 


City and Guilds Iastitute.—In the annual report of the City and 
Guilds of London Institute it is stated that, during the past year, in 
the 440 centres in the United Kingdom, the number of subjects of 
examination was 69, increases of 21 and 3 respectively over the pre- 
vious year. There was a decrease of 107 in the number of classes, 
the total being 2,601; but the number of students in attendance in- 
creased from 41,089 to 41,618, the number of candidates’ papers from 
19,041 to 19,782, and the number of passes from 11,298 to 11,838. 

In mechanical engineering there were 1,742 students, against 1,479 in 
1904, and 839 passes, ngainst 743. In boilermaker’s work 73 candidates 
were examined, against 53. In electrical engineering there were 5,775 
students in 250 classes, against 4,911 and 218. In the examination for 
honours and the ordinary grade the largest percentage of failures was in 
electric wiremen’s work. It would seem either that the teaching in this 
subject is very imperfect, or that candidates vainly suppose that they can 
become expert wiremen, fit to be entrusted with the wiring of a building 
after receiving a few months’ instruction, without the continuous practice 
necessary to make efficient workmen. The percentage of failures in 
pearly all the preliminary examinations is still unduly high, illustrating 
the complaints of so many of the examiners that the elementary education 


of a large number of the students who enter technical classes is defective. 


Robert Gordon's College, Aberdeen. The Governors of this col- 
lege have asked the Education Department for £50,000 for the 
extension of the technical department of the college. 


Aberdare.— The Parliamentary committee recommend the Council 
to withdraw their support of the scheme prepared by a London 
syndicate for the construction of a system of tramways in the district. 


Alleged Frauds on Blectrical Firms.— William Leslie, Richard 
T. Rosenberg, George Webber and Frances Cheeseman were again 
charged at Guildhall (London) yesterday with fraudulently obtain- 
ing money from various electrical manufacturers. Further evidence 
was given and the case again adjourned. 

Asylum Lighting.—The electric lighting of the new infirmary 
annexe at Macclesfield county asylum has been completed. The 
plant consists of three steam dynamos, switchboard, wiring, &c. The 
entire installation has been carried out to the engineer's specifica. 
tions, and the work has been done at about 2 per cent. less than the 
amount of the accepted tenders. The contractors for the wiring, 
fitting and outeide lighting were D. Firth & Sons, Manchester, and 
for the plant J. H. Holmes & Co. The consulting engineers were 
Messrs. Lacey, Sillar & Leigh, of Westminster and King-street, Man- 
chester, who have worked in association with the county architect 
of Chester, Mr. H. Beswick. | , 

Swindon Joint Hospital Board have decided to adopt electric 
lighting at the isolation hospital. The estimated cost of current 18 
£71 on the present maximum demand system, whereas last year 
gas lighting cost £172. 

Award.—In connection with the arbitration proccedings between 
the Marquis of Salisbury and the Charing Cross, Euston & Hamp- 
stead Railway Co. for compensation for the premises required by the 
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company for their new station at.the corner of Charing Cross-road 
and Cranbourn-street, the arbitrator has awarded £11,070. The 
claim was for £15,000. an | 

Bath.—In regard to the Council's recent application for permis- 
sion to borrow £19,000 for the electricity department, sanction has 
been given for the loan with the exception of £797 for items which 
the L.G.B. did not regard as suitable subjects for a loan. Dissatis- 
faction was expressed that the estimate on which a previous loan 
of £30,000 was sanctioned had been largely exceeded. Of the amount 
‘now sanctioned, £17,208 ie for 15 years and £1,000 for five years. 


. Battersea (London).—The Law and Parliamentary committee 
reported at the Council meeting on Wednesday having considered a 
joint letter from the Chairmen of Poplar, Shoreditch and Stepney 

lestric Lighting committees asking that Battersea should send 
delegates to a conference convened by these three Councils for the 
dug er of considering the question of municipal supply of electricity 
in bulk and, if thought fit, to promote legislation thereon in the 
ensuing session. | 

The circular convening the conference pointed out that only those 
boroughs who really mean business" should send delegates. Taking 
part in the conference would therefore (according to the Battersea com- 
mittee) practically amount to a pledge to join in the cost of giving effect 
to its decisions, and that might involve a large expenditure. Battersea 
Council had already asked the London County Council to convene a con- 
ference of local authorities and such other bodies as they might think fit for 
considering the advisability of erecting large generating stations and supply- 
ing electricity in bulk. As the Highways committee of the London County 
Council were going very fully into the question of the bulk supply of elec- 
tricity in London, the oommittee were of opinion that Battersea should 
855 take part in the movement originated by Poplar, Shoreditch and 

epney. 

The Council endorsed this view. 

Bethpal Green (London) —At the last meeting of the Council, 
Mr. Hall, chairman of the Lighting committee, said they were con- 
sidering tenders for the supply of electricity in bulk from the sur- 
rounding authorities. These tenders were of a very complicated 
character, and he asked the Council to give them time to make a 
complete report. 


Brighton.—The Lighting committee have been informed by the 
consulting engineer (Mr. Arthur Wright) that at the very careful 
test made by him on the 20th inst., it was proved to his satisfaction 
that the plant supplied by the British Westinghouse Co. for the 
Southwick electricity supply scheme is capable of carrying out the 
guaranteed performances specified in the contract, consequently he 
was able to certify that the company were entitled to payment of 
£60,221. 2s., made up as follows :—Section 1—Turbine and conden- 
sing plant £81,748. 10s. ; section 2—motor generator and converting 
plant at North-road, £20,556 ; section 8—switchboards, &c., at North- 
road and Southwick, £7,916. 12s. The total mount of the con- 
tract was £81,246, leaving £21,024. 18s. due tp. the company. 


_ Camberwell (London).—The Borough Council have received an 
intimation from the Highways committee of London County Council 
that they cannot recommend that any of the schemes suggested by 
the Borough Council for the construction of tramways to the Crystal 
Palace merit submission to Parliament next session. The committee 
state, however, that they are prepared to consider any such scheme 
for the session of 1907. 

Chesterfield.—On the recommendation of the Electriciyy com- 
mittee the Council have decided to purchase additional plant at 
i ees cost of £500, and to lay cables for lighting Whitting- 

n Moor. 


Croydon.—At Monday’s Council the Tramways committee re 
1 5 on the proposed tramway extension to the borough boundary 
at Penge. 

Owing to the objection of property owners and the objection of the 
Board of Trade to the laying of & double line, the committee had given 
instructions for ita construction as a single line, with passing places. 

The British Electric Traction Co. have notified in regard to the lines 
authorised by the Mitcham Light Railway Order that an agreement had 
been entered into with Croydon Rural Council, and a contract had been 
let for the construction of the tramways. 

The report was adopted. 

Councillor Stapleton said they were unable to proceed further at pre- 
gent with an application to Parliament for powers for tramways to the 
Crystal Palace, as the committee’s hands would be full in regard to tram- 
way matters for some time to come. 

Penge-road is to be lighted by arc lamps at an estimated cost of £417. 

The borough electrical engineer (Mr. A. C. Cramb) recently prepared an 
estimate for the electric lighting of the tramway route along Mitcham- 
oad with 32 flame arc lamps at a cost of £882. Ald. Miller said these 
lamps would be charged to the town at £12 per annum while the high 
pressure gas lamps in London were £15. The Lighting and Electricity 
committee recommended that the work be carried out. This extension will 
also enable the borough hospital to be lighted electrically.—The proposal 
was adopted. i 

Customs Decisions.—The French Oustoms authorities have 
decided that glass bulbs for incandescent lighting, made of glass or 
crystal rendered opalescent, are dutiable as“ table glass decorated 
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100 kilogs. 
Dundee.—The Tramways committee have decided to construct 
the Arbroath-road electric tramway line at a cost of £4,000. 


Durban Harbour Electric Cranes.—An electrically-operated 
crane capable of lifting 20 tons and having a span of 185 ft. 8 in. has 
been supplied by Stothert & Pitt for Durban Harbour. 

The main girders are placed sufficiently far apart to allow of concrete 
blocks being lifted between them. They are 8 ft. deep, fish-bellied in form 
and built up of plate and angle, and each girder is braced to a subsidiary 
platform girder to give it the necessary lateral atiffness, the main girders 
being single web, so as to be more easily painted, as the traveller is in- 
tended for working on the seashore, and is therefore liable to corrosion. 
The traveller is mounted on eight double-flanged wheels, each pair ar- 
ranged in a bogie. The traveller has the motions of lifting and cross 
traversing operated by separate motors, and the longitudinal travel is 
actuated by two motors arranged with series-parallel control. The speeds 
of liftiog are 10 ft. and 20 ft. per minute, the cross traverse 120 ft. per 
minute, and travel 300 ft. per minute. Magnetic brakes are fitted to the 
lifting and travelling motions. Lifting is supplied by one electric motor, 
cross traversing by another, and longitudinal travel by two motors. Elec- 
tric energy is supplied by the Harbour Department's power station. 

The electrical equipment was supplied by Bruce Peebles & Co., and the 
gantry (which is 15,500 ft. in length and 22 fl. in height) was built by 
Mr. A. Short. The cost of the whole work was £18,500. The trials which 
f llowed the inaugaral ceremony were very satisfactory, a 20-ton block 
of concrete being handled in a few minutes. This is an operation which 
would, it was stated, have occupied 31 hours under the system formerly 
in vogue at Durban, and as the electric crane can be worked by one man 
(compared with 15 required under the old system), the cost of lifting, 
transporting and depositing loads by th» new crane will, it is estimated, 
effect a large seving the average cost of this work with the electric crane 
being only about 4d. per ton. 


Bast Ham.—Delegates have been appointed by the Council to 
open up negotiations with the North Metropolitan Tramways Co. to 
discuss à proposal of the Council to take over certain of the com- 
pany's lines, &c. 

Bdinburgh. —A sub-committee of the Electric Lighting committee 
recommend that in future stair lighting be undertaken at £1 per 
lamp per annum where the wires are already installed. 


Blectiic Lighting Notice.— Wembley District Council give 
official notice of intention to apply for a provisional electric lighting 
order, which will (inter alia) authorise the council to take a supply of 
electricity in bulk from any company or corporation. 

Exeter.—The City Council have decided to light the tramway 
routes by arc lamps. 

Falkick.—The Falkirk and district electric tramways system was 
opened for traflic on Saturday. 

Fochabers.—Elgin County Council has approved the action of 
the Fochabers local committee in accepting a tender (referred to in 
another column) for the erection of posts for electric lamps in the 
streets, and for the supply of electricity, which is to be takea from 
the installation put down by the Duke of Richmond and Gordon. It 
was resolved to raise a loan locally to carry out the work. 


Grimsby. —The Council have approved the draft of an agreement 
with the Great Central Railway Co. for a supply of electricity in bulk. 

The agreement provides for the taking of a supply of electrical energy 
by the company from the Corporation for use on the docks for three years, 
and then from year to year, the agreement to be terminable by 12 months' 
notice from either side. The company is to provide and lay all necessary 
feeder cables, the company to pay for the necessary connecting cables laid 
on their property between the Corporation distributors and the sub. 
station, the Corporation providing the connecting feeder cables. The 
energy supplied is to be charged for on the maximum-demand system at 
a fixed charge of £4 per annum per kilowatt of maximum demand, re- 
quired at any one time, and in addition a charge of 2d. per unit for all 
current consumed. The company will take all current required by them 
at Grimsby from the Corporation during the continuance of the agree- 
ment, except in the case of a small supply on the fish pontoon and in the 
transit sheds. 

Hackney (London).—The Finance committee have approved an 
expenditure of £4,000 for work in connection with the scheme for 
taking condensing water from the river Lea for the electricity 
departinent. 


Hammersmith (Gondon).—The accounts of the electricity de: 
partment for the year ended March show capital expenditure 
£210,994. 8s. 8d., an increase of £16,515. 5s. 10d. 

Receipts were £35,769. 18s. 11d., inclu ling £30,329. 8s. 10d. net for 
private and £4,498. 7s. 10d. for public lighting. Working expenses were 
£18,913. 6s. 7d. Gross profit was £16,856, 12s. 4d. and net profit 
£5,282, 168. 2d., after meeting interest and capital charges (£11,505.19s. 10d.), 
&c. 8,456,570 units were generated, 472,906 supplied to public lamps and 
2,475,727 to private consumers. The maximum supply was 2,426 kw., 
compared with 1,596 kw. in previous year. There are 1,518 private con- 
sumers with the equivalent of 92,552 8 c.p. lamps (for lighting), compared 
with 1,469 consumers and 85,693 lamps in the previous year. There are 
180 motors (= 1,207 R. p.) connected (against 98 motors and 988 fl. r.). The 
average price obtained from privat» consumers was 2:944. (against 9-43d.) 
and for public lighting 2:23d. (against 2-99d.) 
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Haslingden.— The Council are promoting an omnibus bill for re. 
construction, extension and electrification of the tramways and for 
the supply of electricity thereto. — 

Hayward's Heath.—The Council have signified their willingness 
to meet representatives of acompany to discuss the question of elec- 
tricity supply. 

Horsforth.—The Council recently decided to open negotiations 
with the Yorkshire Electric Power Co. for the transfer of the Coun- 
cil’s electric lighting order. 

Huddersfield — The chairman of the Electricity committee 
(Councillor Chatterton) and the borough electrical engineer (Mr. 
A. B. Mountain) have been commissioned to draw up a scale of 
charges for electric current for power. 

In connection with the supply of electricity to Golcar, the Council 
have asked the Board of Trade to sanction the erection of an over- 
head line from Golcar to Crimble. 

Liverpool.—At the last meeting of the Electric Power and Light- 
ing committee for the municipal year, the chairman (Mr. R. Dart) 
was heartily thanked for his services. 

Mr. Darr stated that during the year the equivalent of 16 c.p. lamps 
eonnected to the mains had increased from 277,767 to 310.562, and the 
number of consumers from 5,345 to 5,821. The amount of electrical 
energy supplied for lighting and power showed an increase of about 6 per 

cent. and 5°75 per cent. increase in electrical energy supplied for tramways. 

Liverpool to Manchester by Tramway.—Salford Tramways 
cominittee are taking steps to construct a new tramway from their 
line at Pendlebury through Clifton and Unity Brook to the terminus 

of the Farnworth tramway system. When this is complete, tram- 
cars will run from Manchester, through Bolton and on to Liverpool. 

London County Oouncil—4At Tuesday's meeting loans for elec- 
tric lighting were made: Stepney £3,770 and Woolwich £5,111. 

Tramways.—The Highways committee brought up an adjourned report 
reeommending that expenditure of £5,300 be sanctioned for the provision 
of additional high-tension feeder cables for the Elephant and Castle 
sub-station.— Agreed. 

The same committee recommended that application be made to Par- 
liament for power to acquire certain short lengths of tramway in or on the 
boundary of the County of London to be connected with the Council's 
northern tramway system.— Postponed. | 

Electric Power for London.—A joint report from the Highways and 
Parliamentary committees recommended tbat the two committees be 
authorised to arrange a conference with representatives of the City Cor- 
poration and borough councils to consider the whole question of the 
supply of electrical energy in London. The committees suggested that the 
eonference, if decided upon, should be held on Nov. 20 next.— Agreed to, on 
the understanding that the supply companies should be invited to send 
their views to the Council on the subject. 

Manchester.—An inquiry wil be held here to-day into the 
Council's application for sanction to borrow £60,000 for extensions 
of the electricity undertaking. 

Man ar and Salford Tramways.—The Trafford Park 
Estates Co. afe claiming £10,000 damages from Manchester and 
Salford Corporations for alleged breach of contract in not running 
electric tramcars into Trafford Park by an agreed date. It is urged 
by the Corporations that considerable difficulties have been encoun- 
tered in carrying out the scheme. A as swing bridge had to be con- 
strueted over the Ship Canal, and the tramway wires had to be 
erected in such manner as not to interfere with the working of the 
bridge. This work has been successfully accomplished, and very 
little now remains to be done in connection with the scheme.  Sig- 

nals have been erected 150 yds. away on each side of the bridge. 

Marylebone (London).—The total number of consumers changed 
over to the increased pressure of supply was on 17th inst. 1,047. 

Certain consumers had made claims for loss of business and on other 
grounds in consequence of the change over, and the Council's engineer is 
negotiating with & view to early settlements. uu 

The Finance committee reports having drawn cheques during the recess 
to the sum of ,000 on account for works in conneetion with the elec- 
trieity undertaking. In addition, the committee had passed accounts for 

ing the past fortnight totalling £28,968. — 
payment during As Á 3 
Melbourne ( A.ustralia).—The city electrical engineer (Mr. H. R. 
been authorised to spend £6,900 during the next two 
boilers, with mechanical stokers, economiser, motor- 
switch gear, motor-balancer, extension of switehboard, 
&c. 

— The Electricity committee recommend that 

the charge for current for public buildings, shops, 

from 54d. to 4d. per unit and 8d. per unit in excess 
kc., be reduced iro" im, for office lighting from 5}d. to 44d. and 
of 6,000 units per. and private houses from 6d. to 43d. For 
posed to reduce the charge from 9d. to 


driven pump; 
foundation wor»; 

Newport (M 
from Jan. 1 next 


Comptroller of the Central Telegraph 
: Martin 'g-le-Grand, London, is about to retire 
Office at the G-. P. Oo “9 Trenam was appointed to the position in 1902. 
under the age limit. Mr. uncil have granted the contractors (Krauss 
Pontypri — The Co :on of time for laying ihe Council's tram- 
AC.) a E o oe ere only local stone is used. 
ways on the con 


penam, 
Person E 


Slot System of Issuing Tickets.—The Mersey Railway Co. have 
adopted the penny-in-the slot principle of issuing tickets at James. 
street station, Liverpool, with the object of relieving pressure at 
the booking office. By inserting a penny into the machine a penny 
journey ticket is secured. 


Solomon Islands (British).—Even in the far away, isolated 
British Solomon Islands electrical work is progressing, if we may 
accept as evidence the imports into these islands, which included for 
1904-5 three dynamo electric machines and four cases of electrical 
goods. The year 1908-4 was the first when any goods of this 
character were imported. | | 


Speed of Tramcars in South London.— Lieut.-Col. Yorke, in his 
report to the Board of Trade on the application of the London 
County Council for an increase in the speed limit for electric tram- 
ears, recommends that on certain sections the rate of speed may be 
increased from 10 to 12 miles, and on others from 12 to 16 miles. 
Under the dangerous Clapham and Balham railway bridges the 
present limit of four miles per hour is to be retained. | 

Stalybridge, Hyde, Mossley and Dukinfield Tramways.— 
The formal opening of these tramways took place on Monday. The 
scheme has cost £480,000 ; the total length of the line is about 193 
miles. For two years past tramcars have been running, and the 
electric lighting and power supply portion of the scheme is being 
gradually developed. ES 

Stepney (London) —An arrangement has been come to by the 
Council whereby Cloke Bros. will pay 9d. per ton of clinker and 
ashes drawn from the refuse destructor works and passed through 
the clinker-crushing plant of the department. The borough elec- 
tricity undertaking will pay the Works committee 7d. per ton in 
respect thereof. Cloke Bros. are to remove the flue dust and rubbish 
from the electricity works on à payment by the Council of 1s. and 2s. 
per ton. respectively. These arrangements are to be for 12 months. 


Toi quay.—-An inquiry will be held on Tuesday into the Council's 
application for sanction to borrow £9,500 for additional electric 
generating plant. 

The Electric Lighting committee have engaged Messrs. Kincaid, 
Waller & Manville, as consulting engineers, to watch the tramway 
construction works on behalf of the Corporation at a fee equal to 
8 per cent. on the total outlay.. The Dolter Co. have intimated 
that they will assert their rights to the utmost, owing to the deci- 
sion of the Corporation not to pass their plans except on the condi- 
tion that the company relieve the Corporation of liability fof 
damages in the event of the Corporation being unable to supply 
current when the company are ready to take it. The construction 
of the tramway traçk wag commenced by the company on Monday. 


Walthamstow.— The electrical engineer (Mr. J. H. Fooks Bale) 
has been instructed tb obtain tenders for the following: Automatic 
switches, an extra panel for the traction board, alterations to the 
gas generators, re-arranging the old lighting switchboard (estimated 
cost between £600 and £700), motors for hire purchase and spare parts. 


Watford.—The Council have agreed to supply electric current 
for power to G. W. Jones (Ltd.) for their new printing works on 
the Cassiobridge estate at ld. per unit. | 

The firm have decided to adopt electric driving throughout their works ; 
the contract will be for five years, the minimum payment by the firm 
to be £400 per annum after the first 12 months’ working ; lighting other 
than by arc lamps not to exceed 20 per cent. of the supply. The Council 
will lay a cable and erect a transformer station, &., at a cost of £2,500. 

Wednesbury.—The Council decided, on Wednesday, to give 
statutory notice to South Staffordshire Tramways Co. requiring them 

‘to sell to the council the Wednesbury and Walsall section of their 
undertaking. . 

West Ham.—On Tuesday the Corporation decided that for the 
half year ended March, electrical energy supplied to the tramways 
department by the electricity department should be charged at 1:6d. 
per unit; for the half-year ended 30th ult. 1°5d. per unit ; and after 
that date 1d. per unit. . | | 

Wimbledon.—The Surveyor has been instructed by the Council 
to obtain tenders for two centrifugal electric pumps for Raynes Park. 
The 12 Nernst lamps and the ''Excello" flame arc lamp, which 
were recently put up in the streets as an experiment, are to be pur- 
chased. 1,819 consumers are now connected with the mains, repre- 
senting 86,267 8 c. p. lamps. There are in addition street lamps 
equivalent to 5,162 8 c.p. lamps. a 

Wisbech.—The Corporation have decided to apply for another 
provisional electric lighting order, and to open negotiations with & 
company for the supply of electricity. 

Workhouse Lighting.—At their last meeting Yarmouth guardians 
decided to adopt electric lighting for the lodge and the avenue lead- 
ing to the workhouse, including two 500 c.p. lamps at the entrance. 
Football.— The annual match between the Robertson Electric 
Lamp and General Electric teams took place on Saturday last on 
the lamp. makers' ground at Acton, the home team securing & g 
win by 7 to 1. The lamp makers have thus started their second 

* season well, having won both their League matches. 
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TRADE NOTES AND NOTICES. 


— oma 


TENDERS INVITED. 


Barrow-in-Furness Corporation invite tenders for supply and 
erection of one 500 kw. combined steam engine and generator, one 
balancer booster, switchboard panels and connections for generator 
and booster, one water-tube boiler with superheater, one mechanical 
stoker, steam and exhaust pipes, valves, &c., one economiser, iron- 
work, one 15 ton travelling crane and one cooling tower. Ten- 
ders (addressed to Chairman of Electricity committee) to the town 
clerk (Mr. C. F. Preston), Town Hall, Barrow-in-Furness, by noon 
Nov. 18. See also an advertisement. 

Shoreditch (London) Council invite tenders for three water-tube 
boilers, superheater, &c., steam, feed and drain pipes, valves, &c., 
and overhead steel flue for Whiston-street generating station. 
Tenders by noon, Nov. 7. 


Clacton-on-Sea District Council invite tenders for supply and 
erection of gas engines and dynamos, switchboard, underground 
mains, accumulators, meters, crane and buildings. Tenders, to the 
clerk of the Council (Mr. G. T. Lewis), before 3 p.m. Nov. 6. 

Tynemouth Corporation invite tenders for supply and erection at 
their electricity works, Tanner’s Bank, North Shields, of one 165 kw. 
traction dynamo. Tenders to the town clerk (Mr. E. B. Sharpley) 
by first post Nov. 2. | 


London County Council want tenders by 10 a.m., Nov. 7, for about 
1,000 tons of steel conductor tee rails. Forms of tender from the 
engineer's department, Spring-gardens, S.W. 

Metropolitan Asylums Board want tenders by 10 a. in. Oct. 31 for 
an electric motor, engineers’ tools, &c., for Western Fever Hos- 
pitul, Fulham. 

. Tenders are invited for wiring the Stamford Park new Council 
schools, Altrincham. Tenders to Mr. J. Howarth, Education 
Offices, Altrincham, by Nov. 8. 


The Posts and Telegraph Department of Cape of Good Hope 
require tenders for telegraph and electric light material, as set out 
in the Cape Government Gazette of Oct. 8. Tenders have to be 
sent to the chairman of the Tenders Board, Parliament-street, 
Cape Town, by noon, Nov. 22. Samples can be inspected and all 
further information obtained of the Controller of Stores, General 
Post Office, Cape Town. 


TENDERS REOBIVED AND AOCEPTED. 


London County Council have accepted the following tenders :— 
Low-tension Cables for Strand to Angel,“ Islington, Tramway Route. 


Callender's Co. (accepted) ............. TP £4,025 4 4 
Anchor Cable Co, .... ccc cc cece ccc ccc onn 4,141 5 4 
Siemens Bros. & (Oo.. 4,093 12 4 
British Insulated & Helsby Cables ........ .. . . 4,068 10 0 
Laying of Stoneware Cable Ducts. 
J. A. Ewart (accepted) )) 22,813 14 0 
John Mowlem & COoOOoOoOoo .. . „435 0 0 
British Insulated & Helsby Cables .. 2,992 0 0 
, e ERES TIUS es 2,974 8 0 


The Council on July 25 accepted the tender of Evered & Co. for supply, 
delivery and erection of low-tension switchboards for the Battersea and 
Wandsworth tramways sub-stations. This switch gear being similar to 
that required for the Aldwysh and Islington tramways, it appeared to be 
of advantage to arrange for Messrs. Evered’s contract to be extended. 
Messrs. Evered were prepared to agree to this course, subject to an increase 
for the additional work of £26 on schedule rates in the original contract. 
The total price of the switch gear will not exceed £275. 

West Ham Corporation have accepted the tender of the British 
Insulated & Helsby Cables for 1,720 yds. 0°034 low-tension cable 
at £73. 2s.  Jobnson & Phillips (Ltd.) tendered at £84. 6s. and 
W. T. Glover & Co. at £78. 5s. 6d. The tender of the British 
Insulated & Helsby Co. for 1,640 yds. 0:017 low-tension single cable 
has also been accepted at £47. 158.; Johnson & Phillips’ tender was 
£61. 10s. and W. T. Glover & Co.'s £53. 18s. 

Wimbledon Council has accepted the following tenders : General 
Electric Co., 10-way street lighting fuseboard at £6. 17s. 6d.; 
British Thomson. Houston Co., electrically-driven plant at pumping 
station, £1,740. 

Sydney (N.S.W.) City Council have placed an order with the 
Allgemeine Electricitäts Gesellschaft (through their agents, Staerker 
& Fisher) for 600 electricity meters. 

Battersea Borough Council have accepted the tender of West Bros., 
at £48. 15s. 6d., to supply 10,000 tiles in connection with the Nine 
Elms lighting scheme. 

Pontypridd Council have accepted the tender of the Brush Co. for 
the electrical equipment of the tramway to Hafod at £8,603, and 
that of W. T. Henley's Co. for cables at £2,585. 

Southend Council have accepted the tender of Callender's Co. for 
cable for repairs to the tramway overhead equipment. 


-- 


The tender of Hugh Douglas, Elgin, for the erection of 81 lamp- 
posts for street lighting in Fochabers at £109. 5s. 6d. has been 
accepted by Elgin County Council. 


Walthamstow Council have accepted the tender of the British 
Thomson-Houston Co. for supply of electric motors for the tram- 
way car shed. 


Walthamstow Council have also placed an order with Frank 
Mortimer & Co. for a 10 B. p. motor and with W. H. Baughan & Co. 
for a 5 m.r. motor. 


Southwark Council have accepted the tender of Spenser Whatley 
& Co. for 4,000 tons of West Hallam and Manners coal at 12s. 7d. 
and 12s. 9d. per ton respectively. 


Chelmsford Education committee have accepted the tender of 
Christy Bros. & Middleton for wiring the Friars school at £88. 7s. 6d. 


The tender of E. Dewhurst at £595 has been accepted for wiring 
and fitting up the Isolation Hospital, Preston, for the electric light. 


Chorley Guardians have accepted the tender of H. Brindle for 
telephone installation at their hospital. 


Worksop Council are recommended to accept the tender of Thomas 
Parker (Ltd.) for steam balancers for the electricity works at £477. 


Clydebank Town Council have accepted the tender of Heenan & 
Froude for refuse destructor works at £7,142. 2s. 11d. 


Leeds City Council have placed an order with the Romapac Tram- 
way Construction Co. for tramway rails. 


Steam Turbine Orders.—The successful setting to work of a 
number of steam turbines built by Willans & Robinson, of Rugby, 
has resulted in a large number of orders for this make of turbine, 
and those departments of the Victoria Works, Rugby, dealing with 
the manufacture of steam turbines, are working day and night. 
Among recent contracts for Willans & Robinson’s turbines may be 
mentioned : Four turbines of 1,000 kw. each forthe Cleveland & Dur- 
ham Electric Power Co.’s new station at Middlesbrorough ; three 
turbines of 1,000 kw. each for Bruce Peebles & Co.’s scheme for sup- 
plying power to a number of Durham collieries; two turbines of 
1,000 kw. each for Bruce Peebles & Co.’s Fife scheme; one turbine 
of 1,500 kw. capacity for Islington (London) Council; one turbine 
of 1,000 kw. capacity for Messrs. Drake & Gorham; and two tur- 
bines of 1,500 kw. capacity, each for Shoreditch (London) Council. 


BUSINESS NOTICES. 


Mr. W. Clark Fisher, Gordon Works, Gordon-road, West Ealing, 
London, W., has recently taken into partnership Mr. T. Wadsworth, 
who graduated (Honours) B.Sc. at Owen’s College, Manchester, 
served his time with the General Electric Co., Manchester, and was 
until recently assistant lecturer at the Chelsea (London) Polytechnic. 
The title of the firm is now Clark Fisher & Wadsworth.” 


Herbert Jas. Swift and Geo. Hy. Herrod (trading as H.-J. Swift & 
Co.), electric appliance fitters and dealers, &c., Earlestown, Lances., 
have dissolved partnership. Debts by Mr. Swift. | 


Mr. Robert MacGregor, for many years partner in W. Dunn & Co., 
Durban, Natal, has been admitted a partner with Messrs. Rowland 
Carr & Co., ironfounders and contractors, 6 and 8, Lime-street- 
square, London, E.C., and at Glasgow, Sheffield and Worcester. 
The business will be carried on as hitherto under the style of Row- 
land Carr & Co. Mr. J. C. Brown, who is well known among elec- 
trical engineers, will now devote the whole of his attention to the 
firm's outside work. 


The Cambridge Scientific Instrument Co. (Ltd.), Carlyle-road, 
Cambridge, having discontinued their London office, all correspon- 
dence should be addressed to Cambridge. 


Edwin Lansing and Thos. Fredk. Griggs (trading as Lansing, 
Griggs & Co.), electricians and electrical engineers, 19, Victoria- 
buildings, and Golden Gate Works, Old Trafford, Manchester, have 
dissolved partnership. Debts by Mr. Lansing. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


At Bradford Bankruptcy Court on Wednesday the public examina- 
tion took place of Walter Binns, railway contractor, Stanhope House, 
Frizinghall, and 25, Cheapside, Bradford. 

In 1902 debtor projected the Mexborough and Swinton and the Saddle- 
worth and Springhead tramways, and obtained the necessary parliamen: 
tary powers. He entered into an agreement with the New General 
Traction Co. to take over his rights and powers in the Mexborough and 
Swinton scheme for £20,000, half to be paid in cash and half in fully-paid 
shares in the company to be formed for constructing and working the 
tramways. The promotion of the company, however, fell through, and 
the whole business was suspended until 1904, when the debtor entered 
into negotiations with others. Abont a year ago he approached a 
Mr. Godfrey C. Isaacs, with whom he ultimately agreed that the 
latter should take over the concessions and form a syndicate 
to construct and work the tramways, the debtor to receive 
£15,000 in cash and £10,000 in shares in the new company. Debtor 
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executed a power of attorney to Mr. Isaacs to act for him in connection 
with promotion of the company, and hand over the balance remaining of 
the purchase money. The tramways were in course of construction by 
the National Electric Construction Co., acting under instructions from Mr. 
Isaacs, and it was hoped that some of them would be working this year. 
Debtor had not yet received any portion of the cash and shares, or an 
statement regarding the liabilities from Mr. Isaacs, who had been abroad. 
The construction of the Saddleworth and Springhead tramways, in which 
he had a half-share, had not yet begun. In fact, it had been necessary 
to obtain no fewer than three Acta of Parliament. Ultimately, the debtor 
sold his share to his partner for £2,000. He estimated that there was a 
surplus of assets over liabilities of £3,480. Examination adjourned. 


William Jefferson, electrical engineer, 8, Grainger-street, Darling- 
ton, was examined last week at Stockton. Liabilities £254. 1s. 9d., 
estimated deficiency £211. 8s. Failure attributed to creditors of a 
firm in which he was formerly a partner pressing him. Examina- 
tion adjourned. 

In the failure of Thos. Hill, electrical engineer, 24, Vicarage-road, 
Wolverhampton (formerly of Stafford-street, Willenhall), the first 
meeting ofcreditors will take place on Nov. 8at45,Copenhagen-street, 
and the public examination on Nov. 7, at the Guildhall, Worcester. 


Robert Herbert Scotter, civil engineer, late of Cambridge-road, 
Southend, and 36, Emperor's-gate, London, S.W., has been adjudi- 
eated bankrupt. 

Geo. and John Samson Robson, electrical engineers, trading as 
Robson, Robson & Co., Empire. buildings, Newcastle-on-Tyne, have 
been adjudicated bankrupt. Mr. T. Leman, St. Peter's Church-walk, 
Nottingham, is trustee. J. S. Robson was examined at the local 
bankruptcy court on Oct. 19. The case was adjourned to Nov. 9. 


Claims against the National Electric Traction Co. (Ltd.) to Mr. L. 
Morse, 79, Queen-street, London, E.C., by Dec. 7. 


The Delafon Batteries Synd. (Ltd.) is being wound up volun- 
tarily. Mr. E. Williams, Norfolk-street, and Mr. Chas. B. Hahn, 
Bloom-street, Manchester, are liquidators. 

The British Electric Signs Co. (Ltd.) is being wound up volun- 
tarly. Mr. G. E. Mount, Dashwood House, London, E.C., is 
liquidator. 


Old Post Office Stores Sale.— Tenders are invited by the Post- 
master-General for the purchase of about 52 tons of gutta percha, 
100 tons of copper, a quantity of other metals, indiarubber, covered 
wire, incandescent lamp tops, tools, &c. Forms of tender can be 
obtained from the Controller, Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. Tenders will be received until 
10 am. Nov. 1. 


Apparatus, &c., for Sale.— Messrs. Price & Co, 82, Clerkenwell- 
road, London, E.C., advertise for sale six arc lamps, and some 
brackets and pendants. 

Mr. R. Archer, Horsforth, Leeds, advertises for sale Evershed 
testing sets. 

White Bros. & Co., Princes Wharf, High street, Stratford, ad- 
vertise for sale two 100 kw. Mather & Platt-Belliss sets, with surface 
condensers, air pumps, &c. 

Messrs. Bourne & Hollingsworth, 116, Oxford-street, London, W., 
advertise 19 flame arc lamps for sale. 

Cambridge Scientific Instrument Co., Cambridge, advertise for 
sale a 19 H.P. Stockport gas engine, suitable for driving electric 
lighting plant. 

Messrs. Wild & Collins, 31, Lawrence-lane, London, E.C., have for 
sale 52 milligrammes of radium bromide. See an advertisement. 


Sale.— Extensive slate, slaband enamelling works, con- 

* for railway and shipping wharves (with plentiful 

ie: 7 best slate, suitable for electrical purposes) are advertised 
fo dala by Mr. Jobn Pritchard, auctioneer, Bangor. 


* Ssc.—Messrs Marshall & Co., Campbell Works, 

Premises to Da ondon, N., have to let premises suitable for 

ierit :: e orke or light engineering trades. See an advertisement. 
electric: 


: ster House, Chancery-lane, London, W.C., has 
ur 5 3 in Clerkenwell and Shoreditch to let. See 
some factory 

an advertisement. 


days.—The subject of week-end holidays is an 
Week-End Hol" Pea: and we may therefore call attention 
- O 


j one i>. ular guide to places where the week- 
9 dition di pep a either for rest or recrea- 

as compiled a very useful list of such 
lete list of golf links. The booklet is 


ore ‘London & South-Western, the Great 


10 Al. gratuitously » ton & South Coast, and the South- 
en o London, Brie Companies and can be obtained, price 
Yasern & Chatham 1 a pokstalls. 

V, at the various railway 


Watertight-tube System of Wiring.— Messrs. Rawlings Bros. 
(Ltd.), 82, Gloucester-road, South Kensington, London, S.W., write 
as follows: 

It has been brought to our notice that a circular which we issued at the 
recent Electrical Exhibition at Olympia may lead to the misapprehension 
that Messrs. Handcock & Dykes, consulting engineers, have some interest 
in the watertight-tube system of wiring which we have been exhibiting 
there. We, therefore, wish to explain that some time ago we tendered 
successfully to a specification of Messrs. Handcock & Dykes which called 
for the use of this system, which they had devised and used for some years 
past to meet certain difficulties in wiring work. Since then we have 
carried out similar installations under the direction of the same firm, and 
found the system possess so many advantages that we proceeded to 
stock the necessary parts. We have modified the boxes in one or two 
directions and in other ways altered the system to suit our own purposes. 
Our only object in mentioning Messrs. Handcock & Dykes’ name was to 
make it clear that the credit for the invention was theirs, but we wish to 
make it equally clear that they have not patented the system and have no 
financial interest in it. i 


Catalogues, &c.—A new pamphlet (No. 184) on the subject of 
enclosed arc lamps has been issued by the British Thomson- Houston 
Co. In this pamphlet the different types of B.T.-H. enclosedarc lamps 
are illustrated and their mechanical construction described. There are 
two forms of these lamps, the Drop Frame and the Fixed Frame. 
These differ in the lower frame construction and in the method of 
supporting the lower carbon and the inner and outer globes. Our 

PA illustration shows the 
lower lamp mechanism for 
the drop frame lamp with 
globe holders. In this 
type of lamp the lower 
carbon and  enclosing 
globe are held in a re- 
movable holder, and the 
outer globe is carried on a 
telescopic lowering device 
as shown in the figure. 
This form of lamp is 
specially designed for the 
use of double - enclosing 
globes and greatly facili- 
tates trimming. It is a 
form of lamp recommen- 
ded for use where lamps 
are required to be so placed 
as to render trimming 
difficult.. The outer globe 
when lowered is rigidly 
held by the sliding rods 
and cannot swing. This 
feature is an important 
one where lamps have 
to be trimmed in posi- 
tions exposed to high 
L CO | winds. It is further 
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SA OIN lbs well adapted for street and 

other lighting where large numbers of lamps are installed. The 

lower carbon and enclosing globe being clamped in the same holder, 

the labour of trimming is reduced to & minimum. The lamp is 

entirely weather-proof and is supplied with either spring or hook 
suspension. 


The Cambridge Scientific Instrument Co. are placing upon the 
market Weicholdt's instantaneous dial micrometers. Model I. 
(metric measure) of this instru- 
ment is shown in the accom- 
panyingillustration. The instru- 
ments are essentially sliding 
calipers, in which the displace- 
ment of the movable jaw is greatly 
magnified upon a divided dial. 
The jaws are opened positively, 
in some patterns, by a penile 
pressure of the thumb upon a 
lever release, the closing of the 
jaws being effected, except in 
one of the three models, by a 
spring. The effort of this spring 
is so applied that no back Jash or 
loss of motion can affect the 
readings. It is claimed that, 
notwithstanding their great sensi- 
tiveness and accuracy, these micrometers are well adapted for 
general laboratory use. 

A comprehensive catalogue and price list of pipes and accessories 
which have been made up to illustrate the company’s method of 
supplying complete piping installations for electric power stations, 
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factories, &c., has been issued by John Wilson & Co, of 49, Lime- 
street-square, London, E.C. The list includes an illustration of one 
of these plants supplied by the firm, assembled together at the com- 
pany's works for inspection before being shipped for an electric 
power station in India. A good assortment of stocks and dies, tube 
cutters, screwing machines, &c., is also listed. 


The General Electric Co. have ready a pamphlet containing par- 
ticulars of electro-medical apparatus for hairdressers, chiropodists, 
manicurists,&c. The pamphlet 
describes and illustrates a num- 
ber of articles which will doubt- 
less in due time come into 
general use. Our illustrations 
show (Fig. 1) a tonsorial outfit 
specially designed to supply the 
demand for acompactand high- 
class article for hair treatment. 
A double-pole brush, metal 
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comb and wristlet are shown Metal Comb. 


in the. smaller illustration 
(Fig. 2). These electrodes can 
be employed in connection with 
any of the outfits supplied on 
this system. The wristlet is 
intended to be so arranged that 
it will allow the operator's hand 
to be used as part of the 
circuit. 


A copy of the new catalogue of the Amalgamated Dry Batteries 
(Ltd.), Devonshire-square, London, E.C., has come to hand. It 
contains illustrations and all necessary technical data relating to the 
firm’s dry cells, wet cells, the ‘‘ Reeplen” sparking battery (repre- 
senting a combination of a wet and dry cell), small accumulators 
and sparking coils for gas and petrol motors. The“ Reeplen " spark- 
ing battery, recommended especially for motor cars, petrol launches, 
&c., may be made ready for use at any time by adding water. It is 
essentially a primary battery. Following is an abstract of a test 
made with a battery of four cells, weighing 14 lb. altogether, by the 
Electrical Standardising, Testing and Training Institution, Faraday 
House, London: In order to imitate actual working conditions, the 
battery was discharged through a rotating contact breaker and a 
choking coil, the contact breaker being driven by a motor at 800 
revs. per min. Two contacts were made at every revolution of the 
motor, each contact lasting for 4 of a revolution. The current 
flowing was equivalent to a steady current of 0°25 amperes. Asa 
rule three tests of two hours’ duration each were made each day, 
the discharge being stopped for 80 minutes between the tests. The 
number of two-hours tests totalled 115, and the average P.D. during 
the whole test (measured whilst the current was flowing) was 4'2 
volts. There were no signs of corrosion at the terminals of the 
battery at the conclusion of the tests. All the company’s goods (we 
are informed) are manufactured in London. 


J.G. Ingram & Son, of the London India Rubber Works, Hackney 
Wick, London, N.E., have ready a new price list of indiarubber 
gloves and gauntlets for handling acids and chemicals and for elec- 
trizal purposes. The list is accompanied by a report from the 
Electrical Standardising, Testing and Training Institution upon the 
insulating resistance of a pair of indiarubber gloves of this firm’s 
manufacture. 


. Bxports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Oct. 18 to 24 with the ports of 
destination: 

Africa. — Alexandria, £1,025 (including £179 telegraph material); 
Bonny, £16; Cape Town, £257; Durban, £2,906 (including £307 tele- 
graph material); East London, £1,607; Port Said, £45 ; Suez, £93 (tele- 
graph material). Argentina - Bue 208 Ayres, £1,734 (including £1,223 
telegraph material); Rosario, £423 (including £312 telegraph material). 
Australasia —Hobart, £23 ; Lyttelton, £42; Melbourne, £831 (including 
£170 telegraph material); Perth, £171; Sydney, £1,823 (including £580 
telegraph material); Wellington, £246. Belgium—Ostend, £231. Brazil— 
Pernambuco, £145. Canada—Halifax, £25 (telegraph material); Montreal, 
£32. China—Shanghai, £230 (including £92 telegraph material); Tientsin, 
£485. Denmark— Copenhagen, £1,571 (including £630 telegraph cable). 
France Bordeaux, E; La Treport, £22. Germany—Hamburg, £426, 
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Gibraltar—£279. Holland—Amsterdam, £194; Flushing, £100; Rotter- 
dam, £14. India—Bombay, £4,850; Calcutta, £1,569; Madras, £30 
(telegraph material). Japan—Kobe, £42; Moji, £200; Osaka, £52; 
Yokohama, £1,977. Malta, £8. North Sea, £2,835 (telegraph cable). 
Peru Callao, £3,775 (submarine cable). Russia — Libau, E18; Odessa, 
£5; St. Petersburg, £605 (including £295 telegraph material). Spain— 
Seville, £15. Straits Settlements - Singapore, £159. Sweden—Gothen- 
burg, £63; Stockholm, £95. Uruguay—Montevideo, £109 (telegraph 
material) United States—Philadelphia, £100. Total, £31,526, against 
£13,103 in the corresponding week last year (Oct. 19 to 25). 


BOOKS RECEIVED. 


(Copies of the nndermentioned works can be kad from The Electrician office, poat 


free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. ) 


„The Use and Care of Chains for Lifting and Hauling.” 2nd 
edition of a Paper read before the Civil and Mechanical Engineers 
Society on April 27, 1887. By Prof. Henry Adams. (London: 
The Author.) 

“ Fowler's Electrical Engineers’ Year Book and Directory of 
Light, Power and Traction Stations for 1906." (Manchester: 
Scientific Publishing Co.) 1s. 6d. 

“ High Tension Power Transmission: A Series of Papers and 
Discussions presented at Meetings of the American Institute of 
Electrical Engineers, under the Auspices of the Committee on High 
Tension Transmission." (New York: MeGraw Publishing Co.) 

„Transactions of the Civil and Mechanical Engineers Society.“ 
1904-1905 session. Edited by A. S. E. Ackermann. (London: 
The Society.) 

“ Elementary Electrical Calculations." 
D. L. Sands. (London: Longmans, Green & Co.) 
* Elektromagnetische Theorie der Strahlung." 

ham. (Liepzig: B. G. Teubener) 10m. 

Berechnung und Ausfuhrung der Hochspannungs-Fernleitungen.“ 
By Carl Fred. Holmboe. (Berlin: Julius Springer.) 3m. 

“ Die Zweckmiissigste Betriebskraft." Vol. I. Die mit Dampf 
betriebenen Motoren. Vol. II. Verschiedene Motoren. By Fried- 
rich Barth. (Leipzig: G. J. Göschen.) 80 pf. each. 

“ Die Gleichstrommaschine.“ By C. Kinzbrunner. (Leipzig: G. J. 
Góschen) 80 pf. 


By W. H. N. James and 
3s. 6d. 


By Dr. M. Abra- 


COMPANIES’ MEETINGS AND REPORTS. 


Montevideo Telephone Co. (Lid.). 


The annual general meeting was held yesterday (Thursday) under the 
presidency of Mr. F. WII LIAMS JoNES. 

The SECRETARY (Mr. David Smith) read the notice convening the 
meeting and the auditors' report. ' 

The CHAIRMAN then said: Since tbe re-arrangement of the 
capital of the company in 1898 our business has steadily improved. In 
1898 our net profits were £6,826, and in 1905 these had reached £15,473. 
The past year has especially surpassed all others, but a considerable 
portion of tbe excess is owing to the recovery of indebtedness in 
arrear through the general disturbance of business by the late civil 
war. Notwithstanding the general injury to business, we did not suffer 
any falling off, except for a brief period, either of our subscribers or of 
our revenue. It is also an impcrtant fact that the whole of the capital 
expenditure required in the past eight years has been derived entirely 
from revenue. The company has no debenture debt, its principal office 
buildings in Montevideo are freehold and unencumbered. It has 
no indebtedness that it cannot pay practically at a moment’s 
notice, and it has in hand, at present Stock Exchange values, 
over £12,000 in securities. It does not, however, follow that we 
can go on meeting capital expenditure from revenue for an unlimited 
period. Large expenditure is to be anticipated when we renovate and 
modernise our system, and I had hoped to be able to announce that 
work in this direction was already in progress. For several years the 
company had been in negotiation with Uruguay Congress and with 
Montevideo Municipality in regard to an extension of their system 
beyond its present territory, to connect up with Buenos Ayres, and 
for an underground plant in the city of Montevideo, but the civil 
war had delayed consideration of these proposals, but it was hoped 
that it would not be long before the work was carried through, as the pro- 
posal to establish telephonic communication between the two cities of 
Buenos Ayres and Montevideo had been strongly supported by leading 
banks and business houses. In view of the importance of this work the 
directors had continued the policy of preparation by limiting dividends and 
increasing reserves, thus assuring as far as possible the stability of the com- 
pany's reserves and its future. From 1889 to 1899 they paid nocashdividends 
on the ordinary shares, in 1899 24 per cent. was paid, in 1903 and 1904 
8 per cent.; and it was now proposed to pay 4 per cent. In the meantime 
their real estate and other investments had increased to £24,000, the 
reserve fund to £54,500, and the capital expenditure to upwards of 
£30,000 had been entirely met out of revenue. They did not intend to 
depart from that conservation policy of the past, which had given a needed 
assurance to investors that shares in telephone companies working in 
distant countries were desirable investments. The general rise in price1n 
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those shares during the past year had been an indication that such a feeling 
existed. Turning to the accounts, he considered they presented very 
satisfactory figures. While their general expenses had increased about 
10 per cent., it would be seen from the profit and loss account that their 
receipts had increased 124 per cent. The appropriation of their net profits 
would, he hoped, be considered gratifying. £5,000 had been carried to 
general reserve, the eame as last year, and £3,000 to the special reserve for 
renewal of plant. This was £1,000 more than last year. The regular 5 
cent. dividend on the preference shares was provided for, as was also 
the 4 per cent. on the ordinary shares, while an increased amount was 
carried foreard. Before concluding he desired to express the regret of 
the board at the loss of their late secre , Mr. E. M. Reiss, who had 
been an efficient and valuable assistant to the board for upwards of 18 
years. Fortunately for them, they bad been able to replace Mr. Reiss 
with their present secretary, Mr. David Smith, but they would always 
remember the thoughtful and comprehensive labours of Mr. Reiss, and 
his considerate and courteous conduct to all with whom he was asso- 
ciated. He would also like to refer to their manager, Mr. Powers, 
of Montevideo. Few of those interested in the company in this 
country bad any idea of the responsibilities and labours of their manager 
in Montevideo. Their business was one which demanded unremitting 
patience and labour on the part of their manager, as every detail of the 
business called for his personal supervision. He was able to say that 
Mr. Powers brought to bear upon his position tact, ability, discretion and 
judgment, and this was reflected in the satisfactory business which 
resulted. He then moved the adoption of the report and accounts. 

Mr. CHARLES LOCK seconded the motion, which was carried unani. 
mously. 

Resolutions approving the declaration of the preference and ordinary 
dividends and re-electing Mr. Le Marchant as a director and Messrs. 
Yan de Linde & Son as auditors were approved. 

The CHAIRMAN then proposed a vote of thanks to the manager and 
staff in Montevideo, and this was seconded by Mr. WILLIAMS (a share- 
holder, and carricd unanimously. 

On the motion of Mr. KINGSBURY, a hearty vote of thanks to the 
chairman and directors was carried unanimously and the proceedings 
terminated. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS OO. (LTD.) — The 
directors’ report for the year ended March 31 states that the gross receipts 
of the Grand National lines in Buenos Ayres amounted to £176,896. 1983., 
compared with £172,653. 16s. 2d. for the previous year. Working ex- 
penses were £130,997. 8s. 2d., compared with £128,140. 7s. 2d. The 
Grand National Co.'s share of the profits under the agreement was 
£40,385. 19s. 5d., compared with £40,117. 9s. 6d. After payment of 
London administration expenses and interest, there remains £10,652.98.4d., 
from which £3,739. 2s. 9d. has been transferred to debenture reserve and 
£3,726. 3e. tp income bondholders’ interest account, leaving £3,187. 3s. 7d. 
to be carried to a contingency fund. It is proposed to pay 5 per cent. 
interest for the year on the income bonds, abeorbing £3,726. 3s., and to 
pay 2 per cent. on these bonds out of £1,563. 7s. 4d. transferred from 

nse account, absorbing £1,490. 9s. 2d., leaving £103. 15s. 11d. to 
be carried forward. 20,026,548 passengers were carried, against 19,360,747. 
Satisfactory progress has been made with the work of converting for 
electric operation the joint system consisting of the lines of the company 
and those of the Buenos Ayres New Tramways Co. Certain sections have 
been opened to publio service by electricity, making the total length so 
operated at Sept. 24 30 miles. 


CAPE ELECTRIC TRAMWAYS (LTD.)—At an extraordinary gene ra 
meeting on Wednesday, the directors were authorised to raise £200,000 
by the issue of new debentures. Sir C. Euan-Smith, who presided, said 
the Cape electric tramways had been running in Cape Town since 1896, 
and the nine years’ heavy and continuous traflic on the badly-constructed 
roadways of Cape Town had rendered the renewal of the rails and the relay- 
ing of the track abeolutely necessary, notwithstanding the sums yearly 
expended on the ordinary maintenance and upkeep of the lines and of 
the rolling stock. Other extensions and improvements had also been found 
requisite to bring the whole system into a thoroughly efficient condition. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH OO. (LTD.)— 
The report of the directors for the half-year ended June 80 last states that 
the gross receipts amounted to £348,849. 19s. 6d., against £300,057. 18s. 7d. 
for the corresponding half-year of 1904. Working expenses, including 
£21,457. 2s. 8d. for maintenance of cables, absorb £135,950. 3s. 6d. 
against £141,707. 4s. 9d., leaving £212,899. 16s. From this is deducted 
£3,383. 168. 8d. for income tax, and £14,615. 14s. 2d. for interest, &c., on 
debenture stock, leaving £194,900. 5s. 2d. as net profit for the half-year. 
Adding £22,181. Os. 8d. brought forward, there is an available balance of 
£217,081. 58. 10d. Two quarterly interim dividends of H per cent. each, 
amounting to 575,000. have been paid for the half-year, leaving 
£142,881. 58. 10d., of which £100,000 has been transferred to general re- 

serve, and the balance (£42,081. 5s. 10d.) is carried forward. The tariff 
for telegrams transmitted between Japan and Europe by this company’s 
route was reduced on July 1 last from 5s. 8d. to 4s. 10d. per word, making 
the rate the same as by the Great Northern Company’s route via Russia. 


METALLIC SEAMLESS TUBE CO. (LTD.)—At the meeting on Friday, 
the chairman (Mr. W. Neale) congratulated the shareholders on the im. 
provemení in the company's position and the satisfactory prospects. The 
business was increasing largely and they had to introduce fresh capital. 
The directors’ report with the dividend recommended was adopted. 
RDSONS, WESTGARTH & OO. (LTD )—The report of the directors 
f s conr anded Aug. 25 states that the profits, after maintaining build- 
y inery in thorough repair at a cost of £18,384, amount to 


e hi 3 
bords added to £16,635 brought forward, making £92,007. A dividend 


of, 6 per cent. is declared on the ordinary shares for the year, and £6,757 
isfearried forward. 


ROSARIO ELECTRIC OO. (LTD.)—The report for the year ended June 30 
states that the balance profit is £11,298, added to £918 from 1904, 
making £12,206. A dividend of 3s. per share is declared on the ordin. 
ary shares and £2,667 is carried forward. The number of 8 c.p. lamps 
connected, including theatres (about 11,300 lamps) at June 30 was 67,994. 
In view of the continued demand, the directors have ordered a fifth 
steam dynamo (of 500 kw.) and boilers and accessories. The old station 
plant is still partially in use for street lighting. It will be necessary to 
increase the capital very shortly to meet the general expansion of the 
company’s business. 


_UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—The 
directors’ report states that the works which are being carried out by the 
company on (1) the Metropolitan District, (2) the Baker Street & Waterloo, 
(3) the Great Northern, Piccadilly & Brompton, and (4) the Charing Cross, 
Euston & Hampstead Railways, and the power house, have made satis- 
factory progress. Electricity has been supplied from the power house at 
Chelsea to Earl's Court, and thence through tho District Co.’s own 
cables, for the past six months, for the operation of that company’s elec. 
tric railway system. Five turbo-generators have been installed at the 
power house. The sub-stations for the operation of the District Railway 
are all completed and operating. The sub-stations for the Baker Street 
& Waterloo Railway are nearing completion and the machinery is being 
installed. Thesub-stations for the Great Northern, Piccadilly & Bromp- 
ton and the Charing Cross, Euston & Hampstead Railways are in course 
of erection, and the machinery is being manufactured. All the work of 
construction on the District line has been tinished, and all the lines have 
been opened for public traffic with electric trains. A few steam trains 
still continue to run during the rush hours, but they will be replaced by 
electrical trains before Nov. 1. A serious delay occurred in the delivery 
of the rolling stock which was contracted to bedelivered during November 
and December of last year. The balance of cars will, however, be delivered 
this month. All electrical equipmenta for the cars have been received. 
The new car shops at Mill Hill Park, which have been equipped with 
the niost modern and up-to-date appliances, are in full service, and 
it is expected that a very large saving in expenditure will result. The 
replacing of the old wooden station platforms with concrete platforms 
is a substantial improvement. All stations are now lighted electrically. 
On the Baker Street & Waterloo lifts are being installed, the permanent 
way is completed, and the conductor rails are being bonded. The car and 
repair shops at St. George's-circus are finished and completely equipped. 
The electrical apparatus for all the trains has been delivered and is ready 
to be installed on the cars. A delay has occurred in the delivery of the 
rolling stock, which has to some extent retarded the opening of the line ; 
but it is hoped that the line will be opened for traffic during March next. 
The tannelling for the Great Northern, Piccadilly & Brompton Railway 
has been completed between Finsbury Park and West Kensington, where 
the line comes to the surface, with the exception of the station tunnel at 
Holborn. The lift and stair shafts have been sunk at all but two of the 
stations, the permanent way is being laid in the greater part of the tun- 
nels, the rolling stock has been ordered and no delay in delivery is antici- 
pated. It is hoped that this line will be opened for publio traffic before 
the end of 1906. The tunnelling is nearly completed on the Charing 
Cross, Euston and Hampstead Railway. The lifts and stair shafts have 
been sunk at nearly all the stations. An inter-change station has been 
arranged with the L. & N.W. and the City & South London Companics 
at Euston. The rolling stock has all been ordered and it is hoped this 
line will be opened for public traffic early in 1907. For the London 
United Tramways (1901) Ltd., good p is being made by the com. 
pany’s contractors in the construction of the authorised tramways in Kings- 
ton, Surbiton, the Maldens and between Brentford and Hanwell. These 
lines are expected to be completed during the present year, and will link 
up important centres of population and connect with the company’s main 
system of electric tramways in Middlesex and the London central ares. 
At the meeting on Tuesday Mr. C. T. Yerkes stated that eince the report 
was drawn up they had been making rapid progress, much more so than 

reviously, and several matters had nearly reached the concluding point. 

he directors were pleased that their estimates would not be exceeded, 
a circumstance not often met with in connection with the construction 
of important railways. All the machinery was working well, and the 
receipts of the District Co. were increasing. Wherever electricity was in 
fall operation splendid results were being shown, and he felt sure that 
their most sanguine expectations would be fully realised. 


WESTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 
half-year ended June 30, announces that the revenue for this period 
amounted to £283,360. 28.9d., and the working expenses to £116,665. 6s. 4d. 
After providing £14,146. 3s. 3d. for debenture stock and debenture interest 
and sinking fond, and £5,136. 18s. ld. for income tax, there remains 
£147,411. 15s. 1d. To this is added £3,891. 16s. 6d. brought forward, 
making £151,303. 11s. 7d. A quarterly interim dividend (amounting to 
£31,189. 10s.) has been paid, £60,000 transferred to the general reserve 
and £5,000 to maintenance ships’ reserve. The directors now recommend 
a final dividend of 3s. per share, making 6 per cent. for the year, and also 
the payment of a bonus of 2s. per khare (both tax free) which together 
will amount to £51,982. 10s., leaving £3,131. 11s. 7d. to be carried forward. 
The dividend and bonus will be payable Nov. 2. It is with much regret 
that the directors announce the retirement of their esteemed colleague, 
Mr. W. 8. Andrews, through ill-health. The Right Hon. Lord Balfour of 
Burleigh, K.T., has been elected a director to fill the vacancy thus 
occasioned on the board. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—An extraordinary 
general meeting will be held on Tuesday to discuss resolutions for the 
increase of the capital of the company from £800,000 to £2,000,000 by 
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the creation of 240,000 new shares of £5 each, of which 90,000 share 
shall be issued as ordinary and 150,000 as 4j per cent. cumulative 
preference shares, ranking with the 50,000 preference shares already 
authorised. Any preference shares previously authorised and remaining 
unissued to be issued upon the terms of a 4} per cent. instead of a 5 per 
cent. basis. A resolution will also be submitted authorising the directors, 
out of the balance of the reserve fund for the time being and the balance 
of revenue carried to the general balance-sheet of Dac. 31 last, to divide 
between the holders of preference shares issued prior to this meeting 
(ratably in proportion to the amount paid on the preference shares so 
held) the sum of £15,640, tax free. If the preference shareholders con- 
sent tothe reduction of the dividend thereon, 8,128 preference shares are 
to be offered to the existing preference sharebolders for subscription 
ratably in proportion to the number of such shares now held by them, the 
amount to be paid up in full on allotment, such shares to carry 44 per 
cent. cumulative preference dividend instead of 5 per cent, If these reso- 
lutions are approved the confirmatory meeting is to be held on Nov. 15. 
A circular has been issued to the shareho!ders setting out that in view 
of the continued increase of the company's business the directors con- 
sider it desirable that arrangements should be made for providing the 
further capital needed from time to time in the company’s business. It 
is pointed out that the directors have power to issue debentures or deben- 
ture stock, but that they do not consider it would be in the interests of 
the shareholders to exercise these powers. They, therefore, recommend 
the increase in the capital of the company in the terms of the special 
resolution to be submitted to the meeting as above-mentioned. If the reso- 
lutions above set out are carried and confirmed, the directors propose to at 
once issue £250,000 preference share capital (50,000 shares of £5 each), to 
be allotted to existing shareholders (ordinary and preferred) pro rata to 
their present holdings, at 7s. 6d. premium per share. This premium will 
be placed to reserve and will be applied to the cost of conversion of exist- 
ing preference shares from 5 per cent. to 44 per cent. and other expenses. 
The balance of the proposed increased capital is to be retained and issued 
as occasion requires. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


— 


NEW COMPANIES. 

DIAMOND ELECTRIC LAMP (LTD.) (86,201.)—Reg. Oct. 20, capital 
£20,000 in 12,000 15 per cent. cumulative preference shares of £1 each 
and 32,000 deferred shares of 5s. each, t» adopt an agreement with H. 
Diamant and A. Chiesa, and to carry on the business of manufacturers of 
and dealers in arc lamps, electricians, mechanical and electrical engineera, 
manufacturers and suppliers of electricity, &c. 


ELECTRICAL INSTRUMENT MANUFACTURERS (LTD.) (86,187.)—Reg. 
Oct. 19, capital £5,000 in £1 shares (100 founders’), to carry on business 
cf electrical engineers, contractors, tool and instrument makers, cable 
manufacturers and layers, electricians, «£c. 


INTERNATIONAL ELECTRIC RAILWAYS & WATER POWER STND. 
(LTD.) (86,215.)— Reg. Oct. 21, capital £120,000 in: £20 shares, to acquire 
concessions, rights, powers or privileges relating to construction of and 
to construct, maintain, work and use railways or tramways adapted to 
electric or other traction, in any part of the world, to acquire rights of 
water power, and to turn the same to account for (inter alia) the genera- 
tion of electric power, and to carry on any business incidental or auxiliary 
to any of the above objects. 

JUNIOR INSTITUTION OF ENGINEERS (INCORPORATED).—Reg. Oct. 10, 
with an unlimited number of members each liable for £1 in event of 
winding up, to take over the unincorporated association (established in 
1884) known since 1903 as the Junior Institution of Engineers. The word 
^ limited” is omitted from the title by licence of the Board of Trade. 
The management is vested in a council. Reg. office, 39, Victoria-street, 
Westminster, London, S.W. 


LIGHT RAILWAYS CO. OF SICILY (LTD.) (86,207.)—-Reg. Oct. 20, capita 
£12,000 in £1 shares, to acquire any railways or tramways, electric light- 
ing works, plant and machinery in Sicily or other part of Italy or else- 
where, and to carry on the business of railway and tramway proprietors, 
carriers of passengers and goods, electrical, mechanical and hydraulic 
engineers, electricians, manufacturers of and dealers in railway, tramway, 
electric and other apparatus, suppliers of light, power, «3. 

LONDON OUTER CIRCLE RAILWAY SYND. (LTD.) (86,165.)—Reg.Oct. 17, 
capital £20,125 in 20,000 A shares of £1 each, and 2,500 B shares of 
ls. each, to promote a company for the construction aud working in the 
counties of London, Middlesex, Hertfordshire and Essex, or elsewhere, of 
a railway or railways for the carrying of passengers, minerals and goods, 
by electric traction or otherwise, and to apply for a special act of Parlia- 
ment relating thereto. First directors H. K. Rutherford, the Hon. A. C. 
Ponsonby, R. H. Cox, W. B. Cownie and C. Rozenraad. Reg. office, 266 
and 267, Salisbury House, London Wall, E.C. 


A. W. PENROSE & CO. (LTD.) (86,209.)—Reg. Oct. 21, capital £40,000 in 
£1 shares (10,000 6 per cent. cumulative preferencs) to acquire business 
carried on by A. W. Penrose & Co., and to carry on the business of 
manufacturers of and dealers in all machinery, apparatus, material and 
appliances used in connection with photography, etching, engraving, 
drawing, painting, printing or other graphic arts, electrical and general 
engineers, makers of arc and incandescent lights, manufacturers of elec- 
tric cranes and hoists, makers of printing machine motors and gears and 
electrotyping and electroplating plant, &c. First directors are A. W. Penrose 

governing director), W. Gamble, and D. Munro (nominated by the Law 

uarantee and TrustSociety). Reg. office 109, Farringdon-road, London, E.C 


STATUTORY RETURNS. 


_ MATHER & PLATT (LTD.)—Return to Sep. 2 gives capital as £ 1,000,000, 
in 50,000 preference and 50,000 ordinary shares of £10 each, of which 
40,000 preference and 40,000 ordinary have beentaken up. £10 pershare 
has been called up on 29,200 preference and 2,500 ordinary, and £317,000 
has been received. £483,000 is considered as paid on 10,800 preference and 
37,500 ordinary. Mortgages and charges, nil. 


NEW PHONOPORE TELEPHONE OO. (LTD.)—A list of allotments made 
up to Oct. 9 shows a further 100 ordinary shares taken up (10s. called up 


on each) in addition to 5,111 ordinary and 1,000 founders’ shares shown 


by return of Oct. 7, 1904, to have been issued (103, per share being called. 
up and paid on ordinary, and £1 per share considered as paid on founders’). 
out of a nominal capital of £10,000, in 9,000 ordinary and 1,000 founders’ 
shares of £1 each. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


CRYSELCO LIMITED.—Issue on Oct. 9 of £500 first debentures, part of 
series created June 26, 1905, to secure £10,000, charged on company’s 
undertaking and property, present and future, including uncalled capital 
and land and buildings kaown as Kempston Works, Kempston, Beds. 
eas A. Baker and H. 8. Deacon. Previously issued of same series, 


ELECTRIC SAFETY APPLIANCES CO. LTD.) -A mortgage debenture 
dated Oct. 14, 1905, to secure £100, charged on company’s undertaking 
and property, present and future, has been registered. Holder, R. J. Bott. 


ELECTRIC CONVERSION SYND. (LTD.)—An equitable charge dated 
Oct. 13, 1905, to secure £16,500 has been registered. Property charged : 
Uncalled capital to extent of 7s. 6d. per share on 32,850 £1 preference 
shares in syndicate, £47,500 first mortgage debenture stock of South Lanca- 
shire Electric Traction & Power Co., 20,638 £1 fully-paid preference shares 
in Sunderland District Electric Tramways, 18,441 £1 ordinary shares in 
Darham Collieries Electric Power Co., 1,585 £5 preference shares in 
North Wales Power & Traction Co., and 14,500 £1 shares in Canadian 
Electric Traction Co, (Ltd.) Holders, Messrs. Herbert Wagg & Russell. 


ELECTROMOBILE CO. (LTD.) -A memorandum of satisfaction to extent 
of £10,C00 of a mortgage dated Aug. 10, 1904, securing £3,500 and further 
odia ud of an indefinite amount (now stamped to cover up to £20,000) has 

een filed. 


IMPROVED ELECTRIC SUPPLIES (LTD.)— £2,500 second mortgage de- 
bentures, created Oct. 4 and dated Oct. 13, 1905, charged on company's 
undertaking and property, present and future, including uncalled capital, 
have been registered. No trustees. Holder, W. Chamberlain. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.) A mem- 
orandum of satisfaction in full of mortgage debentures dated Sept. 9, 1903, 
securing £11,085, has been filed. 


OITY NOTES. 


— — 


MEMORANDA (Oct. 26).— Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 283d. per oz. Consols 88,°,—88,', for money, 883—884 
for account ; 24 per cent. annuities 875—87j. Consols Pay Day, Nov. 2; 
Stocks and Shares Continuation Day, Nov. 13; Ticket Days, Nov. 14 
and 29; Pay Days, Oct. 27 and Nov. 15; Mining Share Carry-over Day, 
Nov. 10. i 


AMALGAMATED DRY BATTERIES (LTD.)—Mr. B. Sherman has resigned 
his directorship of this company, and Mr. F. Heron Rogers has been 
elected to the vacancy. 

ANGLO-PORTUGUESE TELEPHONE CO. (LTD.)—In a circular to the share 
and debenture stockholders it is stated that the managing director (Mr. 
F. W. Kerr) has just returned from Portugal, and reports that the con- 
dition of the company’s affaira generally is very satisfactory. Since the 
installation of the common-battery system in Lisbon a great improvement 
in the service has taken place, and Mr. Kerr recvived assurances from all 
sides that the service now leaves nothing to be desired. The number of 
subscribers continues to increase. Three new exchanyes (Coxias, Queluz 
and Cintra) have recently been established; the work of installing ex- 
changes in Almada and Barreiro, on the other side of the river, has been 
commenced, the necessary permissions for laying the cable under the 
River Tagus to connect these places with the central office having been 
obtained. In Oporto the reconstruction of the system has been followed 
by a steady increase in the number of subscribers. The issue of £50,000 
5 per cent. debenture stock (sold to the Consolidated Electrical Co. in 
April last for £45,500) was (the circular states) all subsequently paid for 
on the due dates, and the proceeds have been applied in the redemption 
of all outstanding debentures of earlier date. The debt due to the con- 
tractors has also been discharged. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO.— The gross receipts 
for the three months ended June 30 were $623,600, a decrease of $34,400 
compared with corresponding period of 1904. The gross receipts for the 
three months ended Sept. 30 were $653,500, an increase of $31,600. 


DEVONPORT AND DISTRICT TRAMWAYS CO.— For the half-year ended 
June 30 the total revenue was £12,005. 13s. 3d. After dedi cing expenses 
o interest) the profit is £1,044. 10s. Yd. Adding £80. 14s. 5d. 

rom previous account, the available balance is £1,125. 5s. 2d., which the 
directors propose to carry forward. The total capital exp nditure to 
June 30 amounted to £160,321. 8s. 5d. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. | EASTERN TELEGRAPH CO. (LTD.)—Payment will be made by warrants 
Sp er — —— — — E an Nov. 1 of interest for the half-year ending Oct, 31 on the company's 
T Week 3 AGGREGATE. 4 per cent. mortgage debenture stock. The transfer books will be closed 
Line. ended E NIS 7 Bd hw from Oct. 27 to 31 inclusive. 
es Amont. | pea) | EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD. )—Payment will 
2 & 4 be made by warrants on Nov. 1 of interest on this company’s 4 per cent. 
Aberdicom Corporation .....| Oct. 31 1,180 — 51705 p 158 | Mauritius Subsidy debentures. The transfer books will be closed from 
8 „ 21 18,878 + 558,021 + 35,699 | Oct. 27 to 31 inclusive. 
Beck rein eee n Slj 195 |- $995 |- 17| PARSONS MARINE STEAM TURBINE CO. (LTD.)—The accounts for year 
Bareelons,Ensanche,Gracia| — .- z x is ended June 80 show a profit on manufacturing and from royalties, after 
Barner . . » 18 164 | — 6644 |- 295 | providing for depreciation and for experimental work (but including 
. f a" Pf} H a H 146 £2,059 brought deir of £27,572. It is proposed to pay a final divi- 
me — „ 967 | + 3, - 120 dend of 74 per cent., making 10 per cent. for the year, and to carry forward 
— EE IP IE Ee pones 
md ˙ c P ac 43215 |+ 1934| STOCK EXCHANGE NOTICES. — The Stock Exchange committee have 
Bisekpool and m" 257 — 18871 |- granted quotations to 20,000 £5, fully-paid, 5 per cent. preference shares 
Bottom S p! 15 i 5 + 42 495 H 9 — of the County of Durham Electrical Power Distribution Co. (Ltd.); 500,000 
n xe E nes 181740 |- 7,006 | £1, fully-paid, 6 per cent. cumulative preference shares and £500,000 
Brighton Corporation . „ 31 818 | - 917 | X 626 | per cent. mortgage debentures of the Lisbon Electric Tramways (Ltd.) 
Bristol Trams & Carriage...) , 30 | 4,062 | - dri. |t 1,186 | and 170,000 £100, fully-paid, shares of the capital stock (Montreal certifi- 
Bomaos Ayres & Belgrano...» 32^ 8579 | + : wees cates) of the Montreal Light, Heat & Power Co. The Committee have 
Buenos Ayres Elec. Trams Sept. 28 | 1,991 AN ,008 M 
Burnley Corporation.... Oct. 21 1,062 | + 42,066 |+ 1.9.7 | been asked to appoint a special settling day in 6,635 £1 fully-paid 
Barton Corporation „ 2| 269) — 9,578 |- 1.283 | ordinary shares an 2116 667 5 per cent. first mortgage ‘debenture stock of 
Bury a- ” ^i Ten , ge 484.074 + 184.635 Johnson d Phillips (Ltd. , and to grant quotations to 20,000 £10 (£9 
sein — „ 1 140 - 9,945 ao paid) and 10,000 210 (£5 paid) shares of the Newcastle & District Electric 
88. ciet " H 1,776 - eee + a Lighting Co. (Ltd.), and £100.000 4 per cent. redeemable debenture stock 
989 sag oh ant ET | TE 95748 |- 1,50 | Of the Oriental Telephone & Electric Co. (Ltd. ). 
Chatham & Dist. I. Ryu. . „„ 19 n 28,145 |+ 8887 
City of Birm'gh'm Tram Oo.) ,, 18 6,125 - 231,834 i+ 2,0936 | ———————————— —— —— 
. Sas |- ae AL AND FOREIGN INVESTMENTS 
ees 2 m , 2d , 
— — » 19 461 — 20,748 |+ 705 COLONI $ 
Devouport & Dist, Trame...; 5 ^1 458 n LETS - 115 3 g g 
Dover 990090099009 , 3 nd M rice 4 DIVI- BUSIN 
Dublin & Hallway.| » 0 E- = 23,260 |+ 6 4 tH NAMS, woi TE DEND WEEK 76 
Dublin United... eee] on 90/9558 | = 2 15 A iod a "UE a do PER LOC 
Dudley —8Stourbridge........ i ; ; Bee NL. NEUEN ERR ⁰ RERO NERA —— 
Dundee Corporation ...... „ 18 594,4 9 |+ 882 | ELEGTRIG RAILWAYS — High. Low. 
Best Ham Council. ... „ 21 718 | + 24,096 |+ 3,656 TRAMWAYS. i res ' | £s d. est. | est. 
Gateshead & Dist. » 18 4 87,£08 |+ — 699 | 5) 8,0 Angio Ord. ss; 81-816 | 4 9 0 ap, Oct, 610 eh 
@Ghagow % 97 21 14,948 + 817,196 * 15,799 5 2,9 ; 7 Gum. Sum.“ | 51 — e é 9 8 — 60 
Glo p . . . 5 21 115 | - 5,154 |- 456 | 3 Do nt 33 Deb. ‘Bool | 141 —lag 4 8 8 as SS 
Gloucester » 18 3 9,267 e t. 5% Auckland Elec, Trams 5% Deb. | 
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Halifax Corporation ......... = es m Bb. dz Do. R Deb. Stock (red.) ....| 9? —102,4 8 8| a wit cee 
Hartiepoo! ——| » 18 | | 286 11,111 — 1,151 | 100] 5$ Do. 5 per Cent. Debs. ....—.. 93 —101 | 419 0| s a) n 
Hastings Elec. Trams Co.“ „, 20 402 7,25 - 50 . Brisbane Hlectrio Trams. Invest. | ! | 
*e90090000000009€ 97 21 1,263 + t U + 1,119 8 ee «| 1 —1 TH ee . | ee 
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(Mon. [ITTITI 0% 77 7 A b a = (6 4 5 J J | p RS 
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Salford Corporation ...... „ 98 8,991 p ! 129,766 |+ ¢,t66 5 211 To. (60 007. 80.000 oe ae uo Hu A. 413 0 E | 
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Yorkahire Woo s + , * In calcyjating the yield, allowance hag been made for accrued interest but no! 


la) These comparisons rir 75 corresponding DESS — period an year, t Minus 8 days. for redemption, f Ex Dividend. 
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In calculating the yield, allowance has been made for accrued Rm but not for redemption. 1? Ex Dividend, 1 The London Btock Exchange Committee [E hee to quote these. 
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THE Institution of Electrical Engineers will commence its 
1905-6 session next Thursday, when the President, Mr. JOHN 
GavEY, C.B., will deliver his inaugural address. The Council 
has been rather late this year in issuing its general invitation 
to members to read Papers, for the customary circular with a 
list of the premiums offered was only sent out on October 26th 
with the time-table and announcement of the Presidential 
Address. This may be accounted for by the fact that some excel- 
lent Papers have already been received. Mr. W. H. PATCHELL 
has written a Paper on the Charing Cross Company's City of 
London works, and Lieut.-Col. H. C. L. HolpEN, F.R.S., has 
sent in a contribution on the applications of electricity in the 
Royal Gun Factory, Woolwich Arsenal. One of these two 
Papers will be taken at the second meeting of the session. We 
learn that the Sectional Committees have also made several 
suggestions as to subjects of Papers, and some of our friends 
have received invitations from the Committees to send in 
Papers on chosen topics. Notwithstanding these preparations, 
we trust that accounts of practical work and investigations on 
electrical engineering matters will also be forthcoming from 
the gen 2ral membership, for new talent will be welcome at the 


Institution debates- 


AS has already been indicated in our columns, there will be. 
no Institution visit abroad this year, but arrangements are 
being made for the entertainment in this country of members 
of the kindred institutions in Europe and America who have 
given such a kindly reception to members of our own Insti- 
tution in previous years. Official invitations to visit Great 
Britain as guests of the Institution have been sent to the 
American Institute of Electrical Engineers, the Canadian Elec- 
trical Association, the Associazione Elettrotecnica Italiana, the 
Elektrotechnischer Verein, the Verband Deutscher Elektro- 
techniker, the Schweizerischer Elektrotechnischer Verein, and 
the Société Internationale des Electriciens. The date for the 
arrival of the foreign guests has been fixed for the last week 
in June, 1906, and the visit will probably extend over about a 
fortnight. It is not to be confined to London; it is antici- 
pated that a week will afford sufficient time to inspect the 
electrical work in the neighbourhood of the metropolis, and that 
a tour will then be made through some of the principal indus- 
trial centres in the United Kingdom, where works will be 
visited and local entertainments provided for the guests. No 
more definite arrangements can yet be announced, but it is. 
not unreasonable to expect that some time will be spent in the 
Manchester and Liverpool district, and that the party may 
even be tempted as far North as Glasgow, in which case 
Newcastle might well be visited on the return journey. 
The programme outlined above should receive the cordial sup- 
port of all members of the Institution. We trust that the 
membership will not merely consider that they are returning 
the lavish hospitality shown them by our hosts abroad, but 
that they will do their utmost towards the success of the tour 
with a view to promoting the international “entente cordiale” 
that should prevail between engineers and scientific men of 
all nations irrespective of any trade rivalry that may exist 
between them. 

— RON 

WE fully sympathise with the object of the British Science 
Guild *to bring home to all classes the necessity of applying 
scientific treatment to affairs of all kinds," but we are in doubt 
whether this object can be attained better by the formation of 
a new ‘‘ guild " than by strengthening the hands of the many 
existing scientific and technical institutions which have this 
same aim in view. No detailed programme has yet been issued, 
but the prospectus promises to do nothing that is not already 
within the scope of the older institutions. The work of the 
British Association for the Advancement of Science, is almost 
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identical with that which the new Guild proposes to undertake, 
and we need only mention, inzaddition, the Royal Society, the 
Royal Institution, the Society of Arts, the London Institution, 
the University Extension Lectures, the various large technical 
societies and the smaller ones in provincialcentres. The modern 
universities themselves work in the same direction, and the 
number of technical schools ; and local science and art schools 
for the popularisation of science and to further the application 
of science to industry is already so great that many of them are 
not filled. If each of our popular daily papers could afford a 
small retaining fee for a scientific man and engineer to advise 
it on scientific and engineering matters, this would do more 
to benefit the cause of science than the most eloquent appeals 
by the.distinguished men who occupied the platform of the 


meeting on Monday. 


AT present, however, it is the higher education in applied 
science and engineering that requires most attention, and if the 
fresh energies of the British Science Guild are concentrated, as 
a first effort, on Mr. 
establishment of a well-organised college to educate men 
destined to be leaders in the engineering professions, it. will 
justify its existence. Since the publication of the report of 
Mr. HaLbANES Committee on this matter last July (Zhe 
Electrician of July 7, 1905) nothing further has been heard of 
the project, and we trust that details have been worked out in 
the interval and that a college for the teaching of advanced 
engineering and science will soon be established in London 
under the management of practical engineers chosen from the 
highest ranks of the profession. 

CONSIDERABLE progress:in the adaptation of single-phase 
motors to traction work is indicated in the article we reprint 
from the New York Electrical JPorld. Of the three lines there 
reported on, two have the General Electric and one the 
Westinghouse equipment; and some interest attaches to the 
differences mentioned in the construction of the motors. Both 
are series motors capable of use with the 500 volt continuous- 
current supply as well as the alternating. This necessity of 
the American “inter- urban“ road leaves very little choice, and 
the series motor with forced compensation bids fair to be the 
standard type for such work. It does not entirely follow that 
for pure railway work in the English sense it will prove the 
most suitable, and the note as to the comparatively low accélera- 
tion at starting indicates that for conditions approximating to 
tramway service the continuous current retains supremacy. 


— 


A PECULIAR feature of the Westinghouse motor is the use 
of “‘spark-preventing ” leads between the coil terminals and 
the commutator segments. These leads wound into the coil 
slots must have some considerable self-induction as well as 
resistance, and presumably they are so arranged as to oppose 
the coil reactance. This recalls the well-known “ commutating 
coil” of Mr. W. B. SAYERS’ armature winding, but how far 
the resemblance extends it is not possible to tell from the 
description given. The abandonment of series-parallel control 
in favour of voltage regulation through taps from the trans- 
former is not surprising—it seems the obvious way. 


makes us desire more. 
were greater facilities in our own country for these twelve 


HALDANE'S recent scheme for the 


ALTOGETHER the information given is encouraging, and it 
It makes us desire, also, that there 


inch to a foot scale experiments. Where is the British 
manufacturer, and where the British Railway Board that will 
venture so much in trying a new device? It is some consola- 
tion that our friends in. the States publish their results so 
freely, and in this also they show their wisdom ; for it is fairly 
certain that. whenever a demand arises here for single-phase 
equipments, the first lots will come from Schenectady or Pitts- 
burg, where they are already “standardised,” listed, priced, 
and the characteristic curves plotted, traced and blue-printed. 


ane Pee 


" THE municipal elections all over the country on Wednesday 
have resulted in an increased representation of the Labour 
party, and this is not good news for the municipal electrical 
engineer. In those boroughs where the Labour interest pre- 
dominates there is too often a tendency on the part of indi- 
vidual members of the Council and the Electricity Committee 


.to interfere between the engineer-in-chief and his staff and 


workmen. More than one borough electrical engineer has, on 
occasion, complained to us that he would be able to manage 
his works more efficiently and economically if he were left a 
free hand as to the number of men he employed, and if his 
absolute discretion with regard to the discharge of men were 
not interfered with to such an extent as ta prevent proper 


discipline. It is to be hoped that such encroachments on the ` | 


part of the Labour element on the councils will be firmly 


opposed, and that the few instances in which this EX of 
thing now occurs will remain the only ones. 


SEA es 

THE Physical Society met for the first time this session on 
Friday last, at the Royal College of Science. There was a very 
good attendance, though only two Papers were down to be 
read. Dr. SUMPNER'S Paper on phase-meters possesses great 
practical interest. As may be seen from the abstract that 
appears on another page, the problem of the customary type 


of phase-meter for polyphase circuits is discussed mathemati- 


cally and many of the conclusions reached are corroborated very 
closely by experiment. The results as a whole are, consider- 
ing the dubious character of the instrument, unexpectedly 
optimistic ; for with fairly large power-factors in circuits with 
reasonably-balanced loads a well-made instrument is now shown 
to be more trustworthy than has hitherto been thought pos- 
sible. But, perhaps, the most important outcome of the Paper 
is the method proposed by the author for the calibration of 
phase-meters by continuous current. If this method proves as 
satisfactory in the testing room as it appears to have been in 
the laboratory, it should enable manufacturers to put on the 
market instruments of assured veracity. 


WE give on another page the full text of à report which the 
Highways Committee of the London County Council has 
drafted on the question of the supply of electric power in 
London. The report advices the Council to provide a substi- 
tute for the scheme of the Administrative County of London 
and District Electric Power Co., whose Bill, although passed 
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by Committees of both Houses of Parliament last session, did 
not pass the final stages through want of time. In the report no 
details of the County Council’s proposals are given, although it 
is made abundantly clear that the present intentions are that 
the general principles of Mr. MkKRZ's scheme are to be adopted, 
with the difference that the Council itself should be the 
authority for the supply of electricity “in bulk" and for 
power purposes. How far public opinion will coincide with 
this latter proposition is problematical, for, in the first place, 
it is apparent that if the objects set forth in the report are to 
be achieved, trading outside the area over which the London 
County Council has at present jurisdiction must be involved. 
On this point Parliamentary Committees during the past few 
sessions have expressed very pronounced views. 


s) 


BUT we are not so much concerned with these matters at 
present as with the engineering aspect of the question. 
It is common knowledge that the Administrative County 
of London scheme occupied at least two years in its prepara 
tion. The County Council and all the borough councils 
argued last session that the basis of the estimates in connec- 
tion with Mr. MERZ's scheme was wrong. This being so, a 
fresh start must be made, presumably, for a new scheme, such 


as is now suggested, and we feel sure that the able engineers | 


who have the honour to conduct the engineering affairs of the 
Council will be the first to admit that the time now available 
íor the formulation of such a power scheme for this session 
is all tou short to enable a really effective and comprehensive 
proposal to be evolved. Printed copies of private Bills have 
to be deposited in the Private Bill Office of the Houses of Par- 
liament by December lTth, and the statutory public notices 
have to be published by November 27th. Surely the High- 
«ays Committee of the London County Council cannot prepare 
in one month plans and estimates for the completion of which 
two years were necessary on a previous occasion. The fate of 
the proposal, however, will largely rest with the Borough 
Councils, with whom it is suggested that a conference should 
be held on November 20th. | 


The Finsen Memorial.—It is announced that His Majesty 
the King has sent 50 guineas and the Queen 100 guineas to 
the fund for the monument to Prof. Finsen in Copenhagen. 


Obituary.—The death was recently announced, at Fulham, 
London, of Mr. W. H. Akester, who was an early pioneer of 
eleetric lighting and patentee of numerous inventions in the 
eighties. 

New German Pacific Cable. —The Deutsch-Niederlandische 
Telegraphengesellschaft has just completed the laying of a 
new submarine telegraph cable between Shanghai and Yap, in 
the Caroline Islands, and the cable is now open for traffic. 
The work of laying the cable was carried out by the c.s. 
Stephan.“ 

Tiberius Cavallo. — A fine portrait of Tiberius Cavallo, 
P. R. S., who died in 1809, has just been purchased by the 
trustees of the National Portrait Gallery. Cavallo was the 
author of several electrical Papers in the Philosophical Trans- 
tims, the inventor of many electrical instruments, including 
‘he pith-ball electroscope. He wrote a treatise on Electricity 

ind one on Magnetism which went through three English and 
veral Continental editions. 


(` 
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Birmingham University.— At a meeting of the Council of the 
University held on Wednesday it was announced by the 
Chancellor, Mr. Joseph Chamberlain, M.P., that a sum of 
£50,000 had been promised, by a person who wished to remain. 
anonymous, towards the completion of the new University 
buildings. E 

Association of Teachers in Technical Institutes. — The annual 
general meeting of the Association of Teachers in Technical In- 
stitutes will be held at the Birkbeck College, London, to-morrow 
(Saturday) at 3 p.m., to discuss the annual report, proposed 
amendments to constitution and rules, to elect officers and 
council and other business. . 
Date of Interruption. 


Cable Interruptions. 

Tarifa—Tangier ............ eene Jan. 18, 1904 
Jamaica- Coloo n Jan. 10, 1905 
Cadiz — Tenerifff. e. July 20, 1905 
Kotonou— Grand Bassam................ ͥ Oct. 4, 1 
Medan—Pleh len Oct. 26, 1905 
Oran Inge bes Oct. 30, 1905 
Tangier—Cadii kannn — 
Falmouth — Bilbaaooooo eee nnn Oct. 31, 1905 


The Duddell-Mather Wattmeter.— Mr. Duddell asks us to 
correct two errors in the description of the Duddell-Mather 
wattmeter published in our article on the Electrical Exhibition 
last week. At the top of the second column of page 54 the 
following sentence occurs: This is a matter of increasing im- 
portance in the measurement of losses in dielectrics and in 
small quantities of iron cables.” The last word should be 
omitted. Lower down, in the same column, the damping boxes 
bb are stated to be made of brass; they are actually made of 
glass, which enables the vanes PP to be seen so that they can 
be used as pointers as well as damping vanes. 


North London Tramways.— An interesting visit was paid by 
the Tramways and Light Railways Association on Tuesday 
to the Brimsdown power station and sub-stations of the North 
Metropolitan Electric Power Supply Co. and the tramways and 
light railways system of the Metropolitan Electric Tramways 
Co. These have been fully described in The Electricien, 
with the exception of two short pieces of the light railway 
line which actually lie within the grounds of the Alexandra 
Balace. There is nothing of particular interest in connection 
with these, excepting that at some places the gradient is as 
severe as 1 in 10, and for this reason the Board of Trade will 
only allow single-deck cars to be used. For about half a mile 
the tracks are laid on a private right of way. The Metro- 
politan Electrie Tramways Co.'s lines are being extended con- 
siderably in different directions, and the length of route is now 
over 20 miles. | 

| Breakdown on the North-Eastern Railway.—An accident 
occurred on Saturday evening at the Wallsend sub-station of 
the Newcastle-upgn-Tyne Electric Supply Co. It appears that 
the contractors to the railway company for the erection of the 
sub-stations were making preparations for some final tests on 
the machinery which they had supplied. In order to carry 


out these tests they erected some temporary cables, and during 


the progress of preliminary tests these temporary cables fused 
and set fire to several other cables which were used for feeding 
the railway. The actual damage by the fire was insignificant, 
and none of the machinery was burnt in any way. The train 
service would not have been delayed even for an hour had it 
not been for the fact that the telephone box was the chief 
thing that caught fire, and therefore could not be used. Soon 
after the accident occurred energy was supplied by other sub- 
stations, and the total time of failure of the train service was 
about an hour. 

Institution Local Sections.—The first of the local sections of 
the Institution of Electrical Engineers to get to work is Leeds, 
whose chairman (Mr. A. B. Mountain) delivered his inaugural 
address on October 25th at the Leeds University. No meeting of 
this local section, however, has been announced for November. 
The opening dates of the remaining local sections are as 
follows: Dublin, at the Royal College of Science, Thursday, 
November 9th; Glasgow, Institution of Engineers and Ship- 
builders at 207, Bath-street, Tuesday, November 14th; Man- 
chester, at the University, Friday, November 17th ; Newcastle, 
at the Armstrong College of Science, Monday, November 20th: 
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Table I.— Nernst Lamp. Model A. 200 Volts. 0°96 Amperes. 
SOME TESTS ON LAMP GLOBES. 222 e 
| No | Clear Frosted| Holo. | Holo- 


BY MAURICE SOLOMON. 


In the course of some experiments made nearly three years 
ago in the laboratory of the Nernst Electric Light (Ltd.) on 
the mean spherical candle-power and distribution of light with 
Nernst lamps, the writer obtained some results which seemed 
to throw doubt on the figures generally accepted for the absorb- 
ing powers of different classes of globes. Unfortunately, as 
will be pointed out later, the Nernst lamp is not very well 
suited for an investigation having the determination of these 
values as its special object, and it was in the hope of being able 
to confirm the results obtained by means of some other illumi- 
nant that the figures have not hitherto been published. But 
as the point is one of considerable importance, and as, moreover, 
the results are of interest in themselves, it is hoped that the 
present article may not be considered premature. 

The investigation also led the writer to devise a method for 
obtaining graphically with a fair degree of accuracy the mean 
spherical candle-power for a light source which is not even 
approximately symmetrical about the vertical axis: it is be- 
heved that this method is new, and, in view of the fact that 
several modern illuminants are far from being axially sym- 
metrical, its publication may be of use. To the best of the 
writers knowledge, all published methods for determining 


Fic. 1.— VERTICAL LIGHT DisgTRIBUTION Curves ron 200 vorT 
1:0 AMPERE NERNST Lamp. 
— Without globe. 


— = With clear globe. 
[T] frosted »9 


mean spherical candle-power, graphically or otherwise, assume 
a source which is at least approximately symmetrical, and do 
not give more than a reference to the increased difficulty of the 

roblem with a light source which does not fulfil this con- 
dition. In Palaz’ “Treatise on Photometry” a method of 
approximation is given which, as the translators point out in 
the appendix, is obviously incorrect: they do not, however, 
suggest an alternative method. 

The lamps investigated were all of the Allgemeine Elektrici- 
tats Gesellschaft's make, and were the standard patterns in use 
at that date (December, 1902). The candle-power measure- 
ments were made on a Kruss photometer with a Lummer- 
Brodhun head, an incandescent electric lamp being used as 
standard for comparison. The standard was a secondary (or 
rathe* a tertiary) one, being compared from time to time with 
another incandescent lamp which had been standardised by the 
writer against the pentane standard and also independently at 
Faraday House. This secondary standard was a 100 volt lamp, 
and was run on a 200 volt circuit: it was found that by using 
a large resistance in series in this way the candle-power of the 
standard could be maintained very steady. Very high accuracy 
is not claimed for the results, nor are the absolute values of 
the candle-powers necessarily exact, it being only of importance 
that they shall be consistent in themselves. The lamp under 


phane. | phane. 


 Blobe. globe. globe. Class A. Class B. 


113°5 | 95:5 


: i | 
Mean horizontal cavdle-power .., 109:5 57 91:5 
Candle-power vertically downwards! 20:0 | 18:5 445 177 91:5 
Mean hemispherical c.p. (upper). 770 | 780 . 745 | 50 41:0 
= M „ (lower). 850 860 825 | 96 100-0 
Mean spherical candle power ..... 81:0 | 820 785 | 73 


power was determined in each case and the measurements 
made in a plane through the filament, for which the horizontal 
candle-power had the mean value both in the plane and a little 


Fic. 2.— VrRTICAL. Lieut DisrRIBUTIoN Curves ron 200 vont 
1-0 AMPERE Nernst LAMP. 


With Class A (pointed) holophane globe. 
B (round) i E 


39 » 


way on either side of it. From the vertical distribution curves 
the Rousseau figures were drawn in the usual way, and the 
areas measured with a planimeter in order to obtain the mean 
spherical and the mean hemispherical candle-powers. The 
results are given in Table I. 

The eurves in Fig. 3 are for a 200 volt 0:5 ampere lamp. 
This lamp was the same pattern as the 1:0 ampere lamp and 
the same remarks therefore apply with reference to the hori- 
zontal distribution. The lamp was not tested without the 
globe, but was tested with a clear globe and with two different 
frosted globes one 18cm. and the other 15 cm. in diameter. 
The results of the tests are summarised in Table II. 


Table II.—Noernst Lamp. Model A. 200 Volts. 0°52 Amperes. 
Clear 18 em. fros.|15 cm. frosted 
globe. | ted globe. globe. 

Mean horizontal candle power suse “68:0 60-0 58:5 
Candle-power vertically down wards T5 31:0 25:0 
Mean hemispherical c.p. (upper) .. 43:5 42:5 16:5 

» T » (lower) .. 53:5 54:5 50:5 
Mean spherical candle-power .... | 48:5 48:5 48:5 


In Fig. 4 are given the curves of vertical distribution for a 


| 200 volt 0:25 ampere lamp (Model B). In this lamp the glower 


D 
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is mounted horizontally, and the horizontal distribution is very 
far from being symmetrical, the curve being butterfly-shaped, 
wide in the plane at right angles to the filament, and very 
much constricted in the plane of the filament. The curves 
given in Fig. 4 are, however, for the mean vertical distribu- 
tion: the method of obtaining them will be explained later ; 
for the present it may be assumed that by rotation about the 
vertical axis they would sweep out surfaces enclosing the same 
volumes as the actual candle-power surfaces, and hence the 
Rousseau figures can be plotted from these curves, and the 
mean spherical candle-power obtained in the usual way. The 
results are summarised below in Table III. 


Table III. Nernst Lamp. Model B. 200 Volts. 0:24 Amperes. 
No globe. Clear globe. Frosted globe. 


— ao 


Mean horizontal candle- power 190 | 130 | 13:1 
Maximum „, m es 198 | 20:0 | 17:4 
Minimum „ i Diris 1:7 2:2 6:6 
Candle-power vertically downwards 24:0 23:8 24:3 
Mean hemispherical c.p. (upper).. | 9:0 9:3 9:2 

» i „ (lower) 17˙8 18:5 18:2 
Mean spherical candle-power .... 13:4 13:9 13-7 


If the distribution curves in Figs. 1-4 be examined carefully, 
several points of interest may be noted. It will be seen that 
there is a slight tendency even with a clear globe for the dis- 
tribution to be improved, but the effect is somewhat marred 
by an increased irregularity in the curve due, probably, to 


Fic. 3.— VgnTICAv LIOHT DISTRIBUTION 
Curves For 200 voLT 0:5 AMPERE 
Nernst Lamp. 

With 18 cm. diameter, clear globe. * 
5 » n frosted globe. 


V 77 15 » 9? LEJ 97 


reflection from the inner surface of the globe. With the 
frosted globes the distribution is improved rather more, but 
the effect is not so great as might be expected. The most 
remarkable curves are those for the two holophane globes. 
The class A globe is designed to concentrate the light below 
the lamp and the class B globe to give good general distribu- 
tion with a concentration of the light below the horizontal. 
The Nernst filament being a small light source concentrated at 
the centre of the globe is probably particularly well suited to 
give the best results: in any case both globes perform the work 
for which they are designed with remarkable efficiency as is 
shown by the curves and tables. 

The figures for mean spherical candle-power in Tables I. and 
III. show that there is a distinct increase in light by using a 
globe. Thus, for the 1 ampere lamp the mean spherical candle- 
power rises from 81 to 82, ora little over 1 per cent., whilst 
for the } ampere lamp the increase is from 13:4 to 13:9, or 
34 per cent. The actual increase must be greater than this, as 
the globe certainly absorbs some of the light. This increase 
in candle-power is due to the filament burning in a hot 
atmosphere, and not being subject to the cooling action 
of air currents: it has been frequently noted by several 


Fra. 4.—MrzaN VERTICAL LIGHT 
DISTRIBUTION CURVES FOR 200 VOLT 
0:25 AMPERE NERNST Lamp. 


——-- Without globe. 
———— With clear globe. 


observers, and use was made of this property in the original 
American design of the Nernst lamp by enclosing the filament 
(or filaments) in very small globes, so that they might be in as 
hot an atmosphere as possible. It was not possible, with the 
large globes used in these experiments, to detect any appre- 
ciable change in the current taken by the lamp. It is this 
peculiarity of the Nernst filament which renders it unsuitable 
for experiments on the light-absorbing power of globes. It 
would be interesting to know how far other artificial illu- 
minants are affected in a like manner; from a priori considera- 
tions it would seem that only incandescent electric lamps and 
enclosed ares can be unaffected. If all due allowance be made 
for this effect, it still seems that the figure of 10 to 15 per 
cent., which is usually given for the absorption by clear-glass 
globes, is too high. The same conclusion is suggested by the 
mean spherical candle-powers with frosted yet the globes 
used were acid frosted, and the frosting, though not heavy, 
was sufficient to produce a fair diffusion of thelight. In the case 
of the ! ampere lamp, it will be seen that the mean spherical 
candle-power is the same with all three globes: with the 
1 ampere lamp the mean spherical candle-power with the 
frosted globe is 94 per cent. of that with a clear globe ; with 
the 1 ampere lamp it is 98:5 per cent. The figures generally 
given for the absorption by frosted glass vary from 15 to 30 
per cent. 

Whilst it is not claimed that the accuracy of the candle- 
power determinations was very high, the writer nevertheless 


Fia. 5.— VERTICAL LIGHT DISTRIBUTION CURVES 
For 200 voit 0:25 AMPERE NERNST LAMP WITH 
FROSTED GLOBE. 


—— — Distribution in plane of glower. 
„ perpendicular to glower. 


frosted „ . BS $ Mean distribution curve. 


believes that they were correct to at least 2 per cent., and when 
it is remembered that the mean spherical candle-power is 
necessarily obtained from a large number of individual measure- 
ments it does not seem possible that any very large errors can 
exist. This conclusion is confirmed by the fact that the results 
for all three lamps are consistent in indicating low values for 
the absorption. It was thought that the temperature inside a 
frosted globe might possibly be higher than in a clear globe (though 
this was the reverse of what was to be expected) and for this 
reason the two different sized frosted globes were used with 
the 3 ampere lamp. The figures indicate that any effect from 
this cause must be small. If instead of taking the mean 
spherical candle-power as the basis of comparison the mean 
horizontal candle-power be taken, the results are quite diffe- 
rent, but it is obviously incorrect to compare the globes on any 
other basis than that of mean spherical candle- power. 

The method by which the mean spherical candle-power of 
the + ampere lamps was obtained is applicable to all umsym- 
metrical light sources and was as follows: The distribution of 
light in three planes was measured experimentally (a) the 
horizontal plane through the filament, (b) the vertical plane at 
right angles to the filament, and (c) the vertical plane through 
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the filament. The distribution curves obtained in (b) and C 
are shewn in Fig. 5. As the Nernst filament is a 5 AY uie 5 AT OLYMPIA. 
the horizontal distribution curve may be divided into foursimilar (SEVENTH NOTICE.) 


quadrants, and it is only necessary in what follows to consider The Easton Lr Co. (Lrp.) exhibited two of their directly-coupled 
one such quadrant, the value of the candle-power at the various electric passenger lifts, each designed to carry 12 persons from the 


E : - ° ground floor up to the balcony, a height of 20 ft. 14 in., the speed of 
angles in this being taken as the mean of the values for tho each lift being 150 ft. per minute. We are informed that the average 


corresponding angles in all four quadrants. These values are | number of passengers carried each day between the hours of 12 noon 
plotted as a curve (90 deg. Fig. 6) to rectangular co-ordinates, | and 10 o'clock in the evening during the run of the Exhibition has 
the ubscissæ representing angles made with the axis of thc | been 4,500. At times as many as 18 persons squeezed themselves 
filament and the ordinates candle-powers. The mean height | into the car. Each lift is controlled by means of the firm's own 
of this curve, which can be found by measuring its area with a | design of car switch, which is fitted with magnetic blow-outs where 
planimeter, represents the mean horizontal can dle-power. Con- required and carbon contacts throughout. In the exhibition lifts 


: 5 : é the attendant controls the operations by a small switch fixed in the 
sider now the distribution of light below the horizontal. If a lift, connection between the moving cage and the stationary switch 


sphere be described around the source of light and be divided | and motor gear at the bottom of the pit being made by flexible con 
Into a number of horizontal zones we can obtain the mean | ductors hanging from the bottom of the cage. When the switch is 
spherical candle-power by Rousseau’s method if we know the | turned on, a relay at the bottom of the pit is energised. This causes 
mean intensity of light on each zone. The problem, then, is | & local circuit to be closed and the handle of the starting switch of 
to find the mean value of the candle-power for each zon e, or, in | the lift motor is moved over the contacts against the pull of a 


counterweight, the movement being retarded by an air dash-pot. 
5 the mean candle power along the surface of a | The motor, of the enclosed-ventilated type, is directly- coupled to 
cone having a given vertical angle, and to obtain this we have the worm gear, consisting of a case-hardened double-threaded worm 


to determine the distribution of light for this particular angle. | engaging with a phosphor bronze worm wheel. The thrust of the 
The distribution for a cone having a vertical angle of 0 deg.— | worm is taken by one of Messrs. Hoffmann's ball-thrust bearings. 
i. e., in a direction vertically downwards .— is obviously a circle, | Between the motor and worm gear there is an electro-mechanical 
and hence is represented on the curve sheet by a straight line. brake, the coupling itself forming the brake drum. When the lift 
(Odeg. Fig. 6). For this reason both thecurves 0 de g. and 90 deg. is in operation, the brake shoes are lifted off the drum by means of 


- : : a solenoid, but when the current supply is switched off or interrupted 
are drawn in full, as both may be considered as determined ex- | from any cause, the brake is applied by a heavy counterweight. 


perimentally . As we pass from the horizontal plane to the | These lifts are fitted with the firm's tandem cross-over drive, as 
vertical the curve of distribution must obviously change gradu- | shown in our first sketch. It consists of a driving drum with eight 
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THE EqvaLISING 
THE TANDEM CROSS-OVER Drive. DEVICE ADOPTED BY 


THE Easton Lirt Co. 


grooves and an auxiliary sheave having four grooves. The lift ropes 
are attached, at one end, to the safety gear of the car; the ropes 
pass then around four grooves of the driving sheave, the four 
grooves of the auxiliary sheave and around the remaining four 
grooves of the driving drum from whence the ropes finally pass 
to the balance weight. It is claimed that this drive prevents the 
rope from becoming slack and slipping. Another feature of the 
Fic. 6.—MetHop or OBTAINING MEAN VERTICAL DISTRIBUTION CURVES FOR * wen lifts is the oqma ing goar 1 en 1 ear ois 
; | weight, as shown in our second sketch. as been adopted to kee 
4x ASYMMETRICAL Source oe Liont (aurere Laur urn Frosten oe all nem ropes at the same tension. The guide rails of the lifts 90 5 
sist of planished steel bar 2 in. in diameter, and the safety gear, 
ally in shape from that of curve 90 deg. to that of curve 0 deg. : should it come into action, grips these rails. An automatic switch 
but thestarting and finishing points of all these curvesare already | 18 provided for stopping the lift at the two extremes of the travel 
known, since they have been determined in the measurements of | in the event of the attendant neglecting to do 
vertical distribution in the two vertical planes at right angles. | The Davies Parent Borner Co. had a section of the Davies 
The values found in the plane of the filament are plotted on boiler and a self. charging vertical gas retort on view. The Davies 


: : ] boiler consists of a combination of a Lancashire or other suitable 
the ordinate AD, and those found in the plane at right angles type of boiler with a watertube boiler. To this end a large number 


to the filament on the ordinate BC. These points are then | of solid drawn steel tubes, 2in. in diameter, protrude vertically 
joined by a series of curves merging gradually from the shape | through the flue of the boiler and help to abstract the heat from the 
of the curve 90 deg. to that of curve 0 deg. These curves are | furnace gases. Great efficiency is claimed for this design, the follow- 
shown in the figure for angles of 15 deg., 30deg., 45 deg., 60 deg. ing being the results of some tests carried out at the Kersal Bleach- 
and 75deg. with the vertical : they are shown dotte d as only ing Co.'s works at Manchester: Lancashire boiler size, 28 ft. by 7 ft.; 


: diameter of flue, 2 ft. 8&in.; heating surface of flues and boiler 
the first and last points are actually observed values. By measur- shell, 1,311 sq. ft.; area of firegrate surface, 323 sq. ft.; temperature 


ing the area of any one of these curves the value of the mean | of feed water entering boiler, 40°F. ; temperature of water in boiler 
candle-power is obtained. In a similar way the mean candle- | at start, 212 .; mean steam pressure during test, 561b. per sq. in.; 
power for angles above the horizontal can be obtained (105 deg. | water evaporated in pounds during test, 5,400 Ib.; water evaporated 
to 160 deg.). If the mean values thus obtained be now plotted | per pound of actual coal, 8°64 Ib.; water evaporated per pound of 
as a vertical distribution curve, we obtain the full line curve | combustible, 9:37 1b. ; equivalent evaporation from and at 212 F. per 
in Fig. 5, which represents the vertical distribution for an | Pound of actual coal, 9-85 Ib. 


] : : . The New Brotuerton TUBE Co. had a stand arranged in an 
axially symmetrical source of light having the same mean original manner, the design bringing into use the firm’s various 


spherical candle-power as the Jamp and from which the mean | patterns of tubing and pipes. This firm manufactures enamelled 
spherical candle-power can be obtained by the usual graphical | steel conduits and fittings for interior wiring, and also pipes for 
onstruction. various purposes in connection with electrical engineering. 


Angle with Axis of Fliament. 
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Messrs. W. T. GLOVER & Co. had a variety of exhibits. A new 
consumers’ fuse box of the design below is noticeable for the fact 
that the mains come in at the side instead of the top. so that there 
is less tendency for moisture to creep in along the cables, An 


GLover House Fuse Box. 


enclosed fuse is used with & mica window lightly fixed, so that 
it is blown out when the fuse blows, if the expansion of air is so sudden 
that it would otherwise crack the fuse holder. The screw used to 
fasten the fuse is illustrated in the drawing 
annexed. The fuse wire is passed through the 
hole B in the centre of the screw, and is 
brought out at A and given a couple of turns, 
after which it is held down firmly by the 
milled nut. Another exhibit which Messrs. 
Glover's representative pointed to with pride was 
a model of the ingenious drum carriage re- 
cently described in our columns (The Elec- 
trician, June 2, 1905, p. 256.) Specimens of 
joints made with ''guttaroid" tape were also 
shown, this material being especially suitable 
for preparing ends of cables It is a com- 
pound tape with no fibre in it and is lapped on 
cold, after which a covering of ordinary tape 
is placed over it and it is dipped in the hot compound pot fora 
few minutes. The whole covering of tape then joins up solid, 
similarly to a cured vulcanised joiat, and it may be pared with a knife 
without undoing the turns. The drawing below shows a new three- 


Screw For Fuse. 
(Two-thirds full size. ) 
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GLOVER’s THREE-WIRE FEEDER PILLAR. 


wire feeder pillar which is of practical design, although not too ex- 
pensive. As is secn in the drawing, six sets of three-wire distributors 
can be connected up in it. A practical detail is the arrangement of the 
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connecting lugs and bolts for the three sets of mains, the bolts being 
of different lengths so that the cables may be brought up straight to 
them without confusion. It is small points such as these that are 
appreciated by mains engineers. Messrs. Glover also showed a 
Wordingham feeder pillar, a cable of 8 sq. in. conductor section 
(which, needless to say, is for ornament and not for use, its diameter 
being 54 in.) a mutoscope in which there is a picture of an arc 
endeavouring to wreak vengence on a fire-resisting cable, a sample 
of a leather-braided vulcanised rubber cable for use as a trailing 
cable in workshop and colliery work, and also a paper leadless ”’ 
cable. 


Messrs. Foxcrort & Duncan showed a number of instruments of 
various types, the stand being lighted by Sappho" enclosed and 
“ Phenix " and ** S.S." open arc lamps. It may be mentioned that 
this firm supplied one of the searchlights used by the Electrical 
Engineer Volunteers in the gallery. This lamp was supplied to the 
Army Ordnance Department, Woolwich Dockyard. 


Messrs. W. Lucy & Co. exhibited very few specimens of their iron- 
work, but they showed one or two ingenious German measuring 
instruments for which they are agents. One of these is Frahm’s 
speed indicator and frequency teller. It is based on a principle not 
unlike that of the frequency indicator already described in connec- 
tion with the Union Electric Co.’s exhibit. A number of flat springs 
of watch-spring steel are mounted on a base. The dimensions of 


LINE oF Sprincs oF FRAHM'8 SPEED INDICATOR. 


these springs are 40 mm. to 55 mm. high, 3 mm. wide and 0°25 mm. 
thick. Each spring is bent over for about 4mm. at its upper end, 
and this head is covered with white enamel. A drop of solder is 
placed at the angle which the head makes with the stem of the 
spring. By adjusting the length of the spring and the mass of solder, 
any desired natural period of oscillation between 85 and 100 
vibrations per second can be obtained. A tappet wheel or cam is 
connected to the shaft wliose revolutions it is desired to measure, 
and this communicates the vibra- 
tions to the comb of springs, and 
the spring corresponding with the 
speed which is to be indicated is 
set into vibration. The two figures 
above show a set of springs ar- 
ranged in this manner. The heads 
of the springs are seen through 
the glass front of the instrument. 
Instead of a mechanical method 
of communicating the vibrations, 
an electrical method is used in 
some of the instruments, so that 
the actual instrument may be put 
at a distance trom the shaft. In 
this case, the vibrations are com- 
municated magneto-electrically, the 
equivalent of a small magneto- 
electric machine being placed in 
connection with the shaft whose 
speed is being measured. The frequency indicator works on a similar 
principle, a view of it being seen in the illustration above, and the 
same instrument may be used as a synchroniser. In the illustra- 
tion it is seen with a spring nearly in the centre of the indicator in 
violent vibration, and the period marked on the spring corresponds 
to the frequency. The small laminated electromagnet which actuates 
the springs is also clearly seen in this figure. The same firm exhibited 
two time switches, also of German manufacture. 

An arc lamp lowering gear, which embodies two new and ingenious 
mechanical contrivances was exhibited at this stand on behalf of the 
LoN DON ELECTRIO FIRM. The winch consists of four robust parts. One 
of these, forming the base of the whole device and provided with 
holes for fixing purposes, has a continuous groove, the form of which 
resembles three semi-circles linked together. The second part takes 
the shape of a flat dise through which protrude at either side four 
equidistant pins. A circular hole is machined in this flat disc, not 
in the centre, and the third piece which is provided with an eccentric 
to fit this hole, is turned by the winch handle concentrically with 
the base plate and fits within the boss of the winding drum. All four 
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FRAHM's FREQUENCY Inpicatonr. 
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parts fit compactly within one another, the four pins mentioned 
engage on one side of the flat disc with the groove in the base 
plate and on the other side with four circular 
recesses in the side of one flange of the winding 
drum. By turning the winch handle the eccea- 
tric is caused to rotate and the flat disc receives 
a motion partly oscillating, partly rotating, and 
the device thus gives a 4:1 reduction of speed 
without the use of gear wheels. The winch is 
self-sustaining in any position. The second 
device is for holding the arc lamp securely when 
once raised to the top, thus taking the strain of 
the rope. To this end the hook supporting the 
arc lamp extends upwards into a cylindrical 
plunger to which the rope is attached. A strong 
pin protrudes diametrically through the plunger 
near its upper end. The plunger is drawn into a 
collar of cast brass in the circumference of which 
a zig-zag slot is cut. The shape of the slot is such 
that the first time the lamp is lifted and lowered 


Hoop AND 
Hook oF 
ÁRC-LAMP 
LowERING 
GEAR. 


EXTERNAL View or WINch. 


the pin in the plunger rests at the bottom of one pair of the zig-zag 
teeth, and the next time it clears them. 


The LONDON Ezrs&cTRICAL FirTINGS Co.’s exhibit embraced an ex- 
tremely artistic and attractive display of electric light fittings manu- 
factured by this firm, together with their own accessories and 
the switches, &c., of the 
Wandsworth Electric Mfg 
Co. The accompanying 
illustration shows a large 
fitting suitable for public 
buildings or hotels, carried 
out in the ** Elizabethan ” 
style; it has an extremely 
graceful appearance. 
Another illustration which 
we give shows a wall light 
in the shape of a half- 
bowl, mounted in a re- 
poussé placque. This is 
carried out in new art 
style in a very pleasing 


“ HaLr-powL'" WALL LicHr. 
One- eighth full size. 


Frrrine IN ELIZABETHAN STYLE. 
One- sixteenth full size. 


manner. The style in question is often objectionable, but the result of 
its application to this fitting is very effective. An exceedingly use- 
ful device Was the firm's two. light adjustable and expanding counter- 

ight fitting for the toilet table. This fitting, it is claimed, is the 
welg e of its kind on the market and is quite a novelty. By means 
ed ae mb screw the spread can be altered from 24 in. down to any 


size as far as 12 1n. 


eo 
nee pop beyond the manual operation of prepaying coins into 
n this In n 


; d, there are no mechanical movements whatever. 
the till as r 5 is almost self-explanatory. As will be seen, 
The illustratio rises a depositing cell wherein the cathode is fixed 
the meter comp he anode by a perforated celluloid diaphragm. 


LJ * t 
^» partono en zi moni of a roll of thin copper strip carried on the 
e anode 18 


upper part of the plate covering the cell. A definite length of this 
strip, which is rolled to a uniform thickness, is fed into the electro- 
lyte over a sprocket roller, through a slot in the cover plate, by the 
operation of each coin. When the portion thus immersed has all 
been dissolved by electrolysis and a like quantity deposited on the 
cathode, the circuit is automatically broken at the surface of the 
electrolyte. In the penny meters à maximum feed corresponding 
to eight coins may be immersed. The average drop depends upon 
the length of anode immersed, and with one penny's worth only 
does not exceed 1:8 volts per ampere passed. The anode rolls are 
made to serve for 600 coins, and, together with the cathode plates, 
are readily renewed. The difference between the value of the copper 
in the rolled anode form and as deposited on the cathode is about 1 per 
cent. of the revenue from the meter. Copper nitrate is employed as 
an electrolyte, and is unaltered by the action of the current, merely 
serving as a carrier of copper from anode to cathode. Copper nitrate 
being a deliquescent salt there is no evaporation of water, and conse- 

uently no *' creeping” of the salt itself. The solution requires 

tering from the “sludge” of fine copper sheddinge at long in- 
tervals; the makers estimate that once in two years would probably 
be sufficient. A counter records continuously the number of coins 
paid in, and this record, multiplied by a constant, gives the units 
consumed. The amount of prepaid energy available at any time may 
be approximately estimated by the appearance of the immersed anode 
copper as seen through the window in the front of the meter case. Con- 
siderable attention was also attracted to the Fricker thermal volt and 
ampere metersexhibited atthis stand. In these instruments a differen- 
tial air thermometer is immersed in water, and the air in one bulb is 
heated by an internal resistance wound over a slip of thin mica and 
connected to platinum wires which are sealed into the glass. The 
water bath acts as a temperature equaliser, so that changes in the 
comparative thermal conditions of the two bulbs are rapidly indexed 
by the column of liquid in the connecting tube. Differential ther- 
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Morpry ERICKER ELECTROLYTIC PREPAYMENT MEIER. 


mometers heated by conductors placed round or near one of the 
bulbs have been suggested as ampere meters and volt meters, but 
the sluggishness of the indications of such instruments in air is great. 
By keeping the bulbs in intimate contact with a medium having a 
great heat capacity like water, this sluggishness is remarkably reduced, 
and the rate at which changes are indexed becomes quite rapid enough 
forpracticalutility. We are informed that theinstrument is not liable 
to changes in the zero, nor does it absorb a large amount of energy. 
Another ingenious device shown was the Fricker remote control 
switch. This is an apparatus designed to be operated by a momen- 
tary fall in pressure, and to be used on consumers’ services in con- 
nection with two-rate meters, demand indicators, &c. It comprises 
a wound-up clock train with an escapement. The pallet lever is 
held over by an electro-magnet against the force of a light helical 
spring. This electro- magnet is normally energised across the supply 
mains, and is wound with very fine wire and absorbs about 1 watt. 
If the pressure is momentarily interrupted or greatly reduced the 
magnet lets go and the spring rocks the pallet lever back, the mag- 
net immediately recovering and pulling it again into the normal 
position. Thus one tooth of the escapement is slipped at each 
momentary drop in the pressure. A camon the escapement shaft trans- 
forms these angular movements of the shaft to alternate up and 
down movements of a light balance rod carrying short circuiting 
forks at the ends, dipping in and out of mercury cups. The appara - 
tus would be operated twice in the 24 hours, and a single winding 
of the mechanism would last for some 30 years at the slow rate of 
release, consequently the question ofre- winding need not be considered. 
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The principal exhibits at the stand of Messrs. Stewarts & LLOYDS 
were tramway poles, some consisting of a single piece 31 ft. long 
and tapered uniformly from end to end, while the others were 
built up of three parallel lap-welded tubes shrunk together and of a 
similar over-all length. These poles carried mountings representing 
the latest practice in span wire and in side arm and double arm con- 
struction, both with bent and straight arms. On the same stand 
were also some fine examples of lap-welded steel steam mains fitted 
with welded-on flanges. Interesting samples of long tubular steel 
derricks 88 ft. long in one piece, having their maximum diameter in 
the centre and tapered uniformly to both ends, were exhibited. 
Among the numerous pipes and tubes shown, one tube was designed 
to withstand a working pressure of 2, 500 Ib. to the square inch. 


In addition to the resistance apparatus which Messrs. Monty: 
CaLttow & Co. exhibited at their stands, there were also some 
features of novelty. One of these is Atkinson's patent time-lag 
overload release, combined with an ammeter. The release 


ATKINSON TIME-LAG AMMETER, 


mechanism consists of two contacts mounted in a chamber 
filled with oil; one of these contacts is fixed in position, while the 
other is carried on a flexible support. The movable contact is fitted 
with a mica vane which damps its movement. At one side of this 
chamber a tubular extension is mounted which carries a metal ball, 
free to roll from end to end of the tube; 
this tube is also filled with oil. Under 
normal conditions the tube is inclined, so 
that the ball rests at the end remote 
from the contact chamber, but when the 


ATKINSON TIME-LAG 
RELEASE MECHANISM. 


INTERIOR OF ATKINSON AMMETER. 


B load is exceeded, the tube becomes inclined till the 
all starts to roll along it. When the ball reaches the contact 
chamber it presses the flexible contact against the fixed contact, and 
operates the release. The time taken for the ball to roll from end 
to end of the tube can be adjusted between the limits of three 
seconds and 60 seconds, while the current at which the ball starts 
to roll can be set between the limits of 60 and 100 per cent. of the 
maximum reading of the ammeter. In the event of the instrument 
being subjected to a heavy overload or a short-circuit, the operating 
tube is inclined so much that the weight of the flexible contact 
is sufficient to make contact with the fixed contact without the 
assistance of the ball, and the release operates at once. These 
instruments may be used for operating circuit-breakers either by 


short-circuiting a ** hold on” coil, or by operating a relay coil; they 

may be used for operating motor starters by short-circuiting '' no 

volt" release coils. When desired they may be used for ringing a 

bell to draw attention to the fact that the predetermined load has 
been exceeded for the predetermined time. 

Another interesting device at this 

OLED. stand is a new third-rail insulator, con- 

2 sisting of a solid block of glass shaped 

as shown in the accompanying illustra- 

; tion. The advantage claimed for this 

P appliance is that it permits of greater 

flexibility than the ordinary third-rail 

insulator, such as is used on certain 

electric railways. When these insula- 

j tors are fixed on the same sleepers as 

7 the running rails, it is obvious that a 

| certain amount of tension is put on 

them when a train passes over. This 

7 is because they are incapable of vertical 

motion relatively to the sleeper, as they 

are, of course, rigidly attached to the 

conductor rail. Messrs. Monté Callow's 

insulator overcomes this difficulty by 

means of a circular boss, which fits 

into the wooden supporting base, and 

hence the insulator is capable of both 

vertical and circular motion relatively 
to the sleeper. 


The TEMPERLEY TRANSPORTER Co. 
were, of necessity, compelled to ex- 
hibit models of their apparatus, al- 
though a traveller was shown capable 
of lifting and carrying loads of 85 cwt. 
The working models at this stand 
included a fixed transporter with grab, 
as employed at electric generating 
stations, showing how coal can be 
discharged from a lighter directly into 
storage hoppers over a boiler, or on 
to a stock heap. There was also a 
model of a Temperley travelling tower transporter, showing the 
method of discharging coal from vessels on to a stock heap or into 
railway waggons. 


MoNTÉ-CALLOW'S NEW 
THIRD-Rall. INSULATOR. 


Three novelties were shown for the first time by the MoncaN 
CRUCIBLE Co.—viz., the ''Morganite" brush for motors and 
dynamos, ** Morganite" dash-pot plungers and Morganite " self- 
lubricating bearings. The first novelty relates to a self lubricating 
brush, the resistance of which is greater across the brush than in a 
direction normal to the commutator. This result is obtained by 
making the brush of a very great number of thin layers of a com- 
pound of which graphite is the chief component. This is done by 
special machinery, and in the finished product these layers cannot 
be distinguished, but their presence 
may be detected by measuring the 
drop of voltage in two directions 
at right angles to each other across 
the brush. This we did at the 
stand, and found the ratio of the 
two resistances in question to be 
as 19:111. In this respect the 
following report by the National 
Physical Laboratory of tests on 
carbon and '* Morganite blocks are 
ofinterest: Thetwo blocks were prac- 
tically the same in shape and dimen- 
sions, No. 1 being of ordinary car- 
bon for brushes and No. 2 being of special Morganite " material. 
The following results were obtained at a temperature of 15°C. :— 
{face A to face C 0:0016 ohm 

B » D .. 030020 99 

„ C . 090006 „, 

„ D .. 00046 „, 
There was a large assortment of these Morganite'' brushes, of 
many sizes and various grades, on view. The type link-one is 
suitable for general use at any voltage, and is claimed to have an 
exceptionally low friction coefficient. * Link-two” type is for 
carrying heavy currents and for alternating currents. Link-three " 
is so constructed that the contact resistance is very low at one edge 
and higher at the other, the resistance being graded between these 
extremes. It is suitable for machines working in one direction only, 
and must be so fixed thatthe higher resistance edge is the edge which 
breaks contact with each segment. The greater part of the current 
will thus pass through the entering edge, as it is of lower resistance, 
and comparatively little through the leaving edge, where sparking 
usually occurs. Type link- four,“ for reversible motors, has exactly 
the same properties as ''link-three," except that the high conduc- 
tivity portion of the brush is in the middle, and both edges are of 


SKETCH SHOWING DIMENSIONS 
or TEST PiIxck. 
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lower conductivity. Regarding the current densities allowable, it is 
stated that the first type works satisfactorily with 50 amperes per 
square inch, the other types operating well with 100 amperes per 
square inch. If desired, the flexible lead is embedded in the brushes 
during the process of manufacture. The brushes require to be care- 
fully embedded on the commutator to start with, as the wear of 
the brush itself is very small. A pressure not less than 23 lb. per 
square inch of brush contact surface is recommended. We under- 
stand that these brushes are being used in connection with turbo- 
generators in this country and abroad. 


BgusH GEAR ron TrvnRBo-GENERATORS BY THE Moraan CRUCIBLE Co. 
(One-quarter full size.) 


Our drawing represents the firm’s brush gear for turbo-generators, 
the place of the usual springs being taken P compressed air, which 
is led to the brush holders through the hollow brush spindles as 
shown, and causes the brush to be pressed from above and from the 
side. The object of this design isto mitigate the dancing of the 
brushes by reducing the inertia of the moving parts. 

At stands Nos. 109 and 184 Messrs. A. P. WRIGHT & Co., who 
are London agents for Messrs. Wade & Jones, of Birmingham, showed 
in operation a neat and compact type of “oil dynamo,” as it is 
called, and an “oil fan." These, of course, are merely a dynamo 
and a fan driven by an oil engine, but the engine has several features 
of note,in which a departure has been made from ordinary practice. 


WADE & Jones’ “Orn Dynamo” BET. 


es, designed by Messrs Wade and Jones, are made by 
Belliss and Morcom and Messrs. Willans and Robinson, 
they have been three years on the market little pub- 

rto been given to them. The general principle of 
that of the ordinary motor-car petro] engine, they 
hand with petrol, at half compression and the 

up within 15 seconds. Soon after the load is on, 
petrol is discontinued, and the working of 


ply Od with ordinary paraffin, the two oils, at the 


These engin 
both Messrs. 
and althoug: 

licity has 1 

2 

these engin by 
whole 
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Ordinary electric ignition is employed. It is claimed that the engine 
runs better with paraffin, and that the explosions are not nearly so 
pronounced as with petrol, being more like a whistle. In order to 
prevent condensation of the mixture before it reaches the cylinder, 
the inlet pipes are lined with asbestos, one of the main objects of the 
designers being to maintain the temperature throughout. Lubrica- 
tion is effected by & positive piston pump, copper tubes being carried 
to every bearing. "The oil is forced at a pressure of 301b., and the 
arrangements are such that & pool of oil remains in every bearing. 
For this purpose a tank, capable of holding 7 gallons of oil, is con- 
structed as a portion of the frame of the engine, the sediment being 
drawn off by a cock. As will be seen by our illustration the cylinders 
of the engine are horizontal, one being on either side of the crank 
shaft. A departure from ordinary motor-car engine construction is 
noticeable here for the cylinders overhang the pistons instead of 
vice versa. The cam operating the exhaust valve also is a fixture, 
and in order to secure half compression at starting, a sliding cam 
is brought into operation by hand. It is claimed that there is no 
sooting up of the cylinder walls and valves by the use of paraffin. 
The dynamos coupled to the engines on show were made by the 
General Electric Co. and Messrs. Thomas Parker (Ltd.), and were 
directly connected to the engines by means of a flexible coupling of 
great mechanical strength, there being no springs. The sets on 
view worked at 700 revs. per min. and gave continuously 12 B. H. p. and 
a maximum of 16 B. H. P. for a short time. They are made in various 
sizes from 4H.P. upwards, and are designed for ship and country 
house lighting where skilled attendance is not available. 


A very fine display of arc lamps was made by the BROCKIE-PELI. 
Arc Lamp Co., and included some of their famous open-type lamps 
as well as a number of the company's new enclosed lamps. These 
latter were designed by Mr. Brockie, and are of the single-enclosure 
type. A standard time of 60 to 70 hours for burning with one pair 
of carbons has been adopted, but lamps requiring iess frequent 
renewal of carbons are supplied when specially desired. 


Messrs. FRANKENBURG & Sons exhibited samples and specimens of 
cables for electric light, transmission of power, telephones and tele- 
graphic purposes. In addition to pure and vulcanised indiarubber 
wire and cable, some lead-covered and armoured cable was shown 
and specimens of fire-resisting“ cables. There were also some 
samples of macintosh coats, caps, leggings and overalls, and a wax 
motor-man, clad in a waterproof suit and stationed in front of a 
tramcar controller. 


Messrs. W. Burt & Co. showed a considerable variety of French 
snd English electric light fittings, switch plates, bell pushes, 
switches with W covers, &c. Among the novelties at this 
stand was Cooper's illuminating tablecloth, which has already been 
described in these columns, and the Hunter patent candle lamp. 
This latter device is so constructed that the opal glass, representing 
the wax of the candle, is illuminated from the interior so as to give 
& very faithful idea of an actual candle. 


The ErFANDEM Co. had a most interesting stand. The first thing 
that caught the eye was the so-called wireless sign. The method 
of construction of this is as follows : There is a double-carrying bar 
formed of two flat metal rods insulated from each other at intervals. 
At each end of the bar is a bracket piece fitted with a socket, into 
which the end of the wire supplying the current is inserted. This 
bracket piece supplies the current to one of the bars only, so that, 
for instance, the current from one bracket piece st one end is sup- 
plied to the front bar, and from the other end to the back bar, the 
brackets being insulated accordingly. The letters themselves are 
formed of double plates of highly-polished nickeled brass, each plate 
being insulated from the other, as in the case of the carrying bar, 
and fitted at the bottom with spring socket pieces. These socket 
pieces fit fairly tightly inside the double-carrying bar, and thus con- 
nection is made in supplying the current to both plates. The lamps 
are smal] miniature lamps with a loop filament, and have been de: 
signed specially for this sign. They work at 10 volts, and are fitted 
with a double socket, this being formed of a combined screw cap 
and plug. The two plates of the letter carry a number of holes 
corresponding to the number of lamps forming the letter. The front 
holes sre cut with a screw thread. This takes the screw-socket cap 
ofthe lamp. The back plates carry smaller holes, in which the plug 
of the lamp socket fits, thus making a perfect connection between 
the two plates. 

Our drawings indicate the construction and operation of the 
Chapman automatic voltage regulator shown at this stand. The 
principle on which this regulator works is the automatic adjustment 
of a resistance placed in the field magnet circuit of the generator. 
The regulator consists essentially of three parts—a rheostat, a work- 
ing solenoid to operate the rheostat, and a relay to detect any slight 
variation in voltage. According to the size of the generator to be 
governed, the rheostat is composed of from one to four sets of coils, 
each being connected to a set of segments numbering from 41 to 61 
in a set. German silver is the material used for the coils, which 
are stretched between slate plates. The segments of the rheostat 
are made of rolled copper, and are arranged on top of the working 
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solenoid, side by side, insulated by mica, and resemble a flat com- 
mutator. A German silver brush moves over the upper surface of 
the segments, and is operatively connected to the core of the work- 
ing solenoid. The working solenoid (see illustration) consists of two 
differentially-wound coils of wire mounted on a brass tube. Inside 
of the tube is an iron core, cone-shaped at either end, and adapted 
to serve a double purpose, that of a magnetic movable core, and that 
of a piston in a cylinder. The ends of the tube are closed, and the 
space inside the tube at each end is filled with oil. It is clear that 
the core can move only as it displaces the oil. A passage way is 
provided for the oil to pass from one end to the other, and a valve 
is arranged in the passage for adjus'ing the freedom of flow of the 
oil. As may be gathered from the illustration, the vertical plunger 
is controlled by a small thumb nut. By this means the rapidity of 
movement of the core may be checked to any desired extent to 
adapt the movements of the regulator to the characteristics of 
the particular generator to which it may be connected. The 
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SECTION THROUGH THE WORKING SOLENOID. 


valve should be set just tight enough to prevent “ hunting.” 
Each of the two coils composing the working solenoid are 
made up of three sections of wire; an inside section, an out- 
side section and a middle section. The inside section and outside 
sections are connected as one, and the number of turns of wire in 
the two together is exactly equal to the number of turns of wire in 
the middle section. Under normal conditions, with the relay 
balanced, there is & current flowing only through the middle section 
of each coil. This magnetises the core strongly and pulls it equally 
in opposite directions, so that it remains indifferently in any position 
where it happens to be. 

The relay has two platinum contacts. Should the voltage rise 
1 per cent., the relay armature abuts against one of the platinum 
contacts, thus admitting current to the inner and outer section of 
the coil at the right-hand side of the regulator; this exactly neu- 
tralises the magnetic effect of the current already in the middle 
section of that coil, and the core then moves in response to the pull 
of the middle section of the left-hand coil. If the voltage drops 1 per 
cent. below normal, the relay makes contact on the other side and 
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DraGRAM oF CONNECTIONS OF THE AUTOMATIC REGULATOR. 


the core is pulled the other way ; and since the sections of the large 
solenoid are exactly balanced against each other, the effects of self- 
induction are entirely neutralised, and there is no spark at the 
platinum contact points. 

A new idea in electrically-controlled door locks was also shown at 
this stand, the apparatus being capable of attachment to any existing 


lock, a slight alteration only being necessary in the catch into which 


the lock fits on the door frame. A spring catch is fitted instead of 
the ordinary fixture, and this is drawn back by two small magnets 
fitted into the door frame, thus leaving the door free, practically, to 
open by itself. The apparatus can be worked from an ordinary 
electric bell circuit, and special usefulness is claimed for it for trades- 
men’s entrances, lodge gates, &c. A new patent friction clutch for 
use with electric motors was also shown. This works with springs, 
and allows the motors to get up speed before full-load is applied. 
The whole of the load can then be put on gradually by means of a 
lever. There was also & very fine display of miniature electric 
lamps and all kinds of fittings in brass and bronze. 


(To be continued.) 


THE SINGLE-PHASE RAILWAY IN PRACTICAL 
OPERATION.* 


In order to show with what success, from an operating point of 
view, the several single-phase railways now installed in this country 
have met, an account is given below of operating experience with 
the three equipments of this kind which for some months have been 
in regular service. 


Schenectady—Ballston Line.—This line (of which a full descrip- 
tion was published in The Electrician, Vol. LII., p. 826), has been 
in practically continuous operation during the past year for the 
stated purpose of determining just what defects would develop in 
actual service. It is worthy of note that, although the armatures 
differed inappreciably from those used in direct-current practice and 
were provided with no auxiliary means for preventing sparking, 
they have given excellent satisfaction. The effectiveness of the 
initial design may be learned from the fact that the new motors 
which are now being installed differ from the earlier ones practically 
in respect only tothespeed. The first motors operated at a normal 
speed of 1,500 revs. per min., while the motors of the latest equip- 
ment have been designed for 1,350 revs. per min. This change has 
been found desirable on account of the short life of the brushes at 
the higher speed. It will be recalled that the low voltage for the 
motors on the initial equipment was obtained from a single tap of 
an air-cooled transformer, the motors being operated on the series- 
parallel method, with and without resistance for variations in speed. 
On the equipment now being installed, thé motors are connected per- 
manently fourin series, and the control of the speed isaccomplished by 
varying the E. M.F. impressed upon the circuits of the motors. The 
variable voltage is obtained from five intermediate points on an oil- 
insulated self-cooling auto-transformer, referred to as a compen- 
sator." The object in changing from an air to an oil transformer 
has been to avoid the dust and moisture which was found to collect 
in the ventilating ducts in the air-cooled transformer. The oil trans- 
former differs inappreciably in design from the standard stationary 
apparatus, except that it possesses only a single winding, and is 
mounted under the car in such a position as to occupy the least 
possible space in the vertical direction. The oil is contained in a 
strong, well-corrugated sheet steel case, which is held in place by 
means of rubber washers which serve to deaden the shock due to 
the attempted movement of the liquid when the car is accelerating 
or retarding. 

An interesting feature of the equipment is found in the method 
used for changing from one tap on the auto-transformer to another 
without opening the circuit to the motors or short-circuiting the in- 
tervening coil on the transformer. In passing from a tap to the one 
next higher in voltage, an impedance is first connected between the 
two taps. Then the connection to the lower-voltage tap is broken, 
leaving the impedance in series with the motor circuits. Finally 
the impedance is short-circuited, leavingthe motor circuits connected 
directly to the higher-voltage tap. It may be of interest to observe 
that if the impedance is of such a value that when connected 
between adjacent transformer taps it takes exactly the same amount 
of current at the same lag-angle as do the motor circuits when con- 
nected to the lower-voltage tap, then there will be absolutely no 
change in performance of the equipment and no sparking whatso- 
ever in the controller when the lower voltage tap is disconnected. 
There is an increase in current and a corresponding change in ac- 
celeration when the impedance is short-circuited, but the sparking 
in the controller is practically eliminated. The impedance referred 
to consists of the blow-out magnet coils for each tip of the con- 
troller and a certain additional resistance. It is evident, from the 
description just given, that the blow-out magnets are in circuit only 
when the controller is being changed from one running position to 
another. A notched wheel on the drum shaft serves to ensure that 
the controller will not be left in an intermediate position, so that the 
energy lost in the preventive impedance is practically negligible. 

One of the objections which have been urged against the use of a 
high-potential railway relates to the fact that, in the event of sand 
or other good insulating substance being upon the rail, the circuit 
to ground would be incomplete while the metallic frame of the car 
would be at the potential of the trolley wire, thus introducing a 
serious danger element. This danger has been eliminated in the 
recent installations by the use in the high potential circuit of a main- 
line switch which remains closed only when the circuit to ground 
is complete. This switch, which is of the oil type and closed by 
hand, is provided with a retaining coil which receives its current 
through a circuit entirely independent of the motors, and which loses 
its strength when the wheels of the car are insulated from the rails. 
A characteristic difference between the single-phase motor and 
either the direct-current or polyphase motor is found in the fact 
that while the torque of the first machine pulsates with twice the 
frequency of the alternating current, the torque of each of the 
other machines is relatively constant. It is evident that the maxi- 
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mum torque exerted at the rim of the car wheels cannot be allowed 
to exceed the maximum adhesive force between the track and the 
rails. Since only the average torque is effective in producing 
acceleration, it would seem that for the same maximum acceleration 
the single-phase equipment must be much heavier than the direct- 
current or the polyphase—in fact, if certain modifying features be 
neglected, it is theoretically impossible for the 790 n ga motor 
to produce an acceleration as high as the other machines. Experi- 
ence has shown that the single-phase motor can be so suspended 
through springs that the theoretical maximum torque of the machine 
never reaches the wheels, and the maximum average accelerating 
torque is but slightly less than that corresponding to the adhesive 
force at the rails, and the acceleration actually obtained compares 
favourably with that found in direct-current practice. As was the 
case in the earlier installation, the latest equipment has also been 
designed for operation by either direct or alternating current. A 
change has been made in the new equipment in that for direct- 
current service the four motors were formerly placed in two groups 
of two motors in series, and these two groups were connected 
either in series or in parallel, while in the new equipment all motors 
are connected permanently in series and plain rheostatic control 
will be used. It is evident that the elimination of the series-parallel 
feature of the controller serves to simplify the cross-connecting cir- 
cuits of the car. 


It is believed that the particular service for which the single-phase 
equipment is preferable to the direct current is in connection with 
long-distance inter-urban work, in whicn direct current will be 
used only within the city limits where slow speed will be neces- 
sary. Obviously such work would seldom require the motors to 
be placed in parallel. In regard to the disadvantage of havin 
motors in series when the wheels of one may spin and thereby ro 
the others of sufficient power for acceleration, it is to be noted that 
the wheels tend to slip only when the car is first started from rest, 
under which condition the accepted practice with direct-current 
equipments is to have all of the motors in series. Since the arma- 
ture of that motor which spins is subjected to an excess of E.M.F., 
it is neceesary to provide each motor with insulation to withstand 
the highest voltage. It is to be noted, however, that the value of the 
current to be commutated under such conditions is even less than 
normal. The motors are of the conductively-compensated series 
type, and hence are at once operative by either direct or alternating 

eurrent. For alternating-current work it is desirable to have the 
fields very much weaker than for direct-current work. For this 
reacon the field coils of each motor are divided into two parts, which 
are placed in parallel for alternating current and in series for direct 
current. The commutating switch, which is employed for making 
the changes in the connection of the field coils, serves also to substi- 
tute the rheostatic for the variable-voltage control as desired, and 
to insure that the main oil switch to the auto-transformer is open 
when the direct-current connections are made, and to hold the main 
direct-current switch open when the auto-transformer is being used. 

The half-field circuit of each motor is connected in series with 
the corresponding half circuits of the other motors, thus forming 
two separate field circuits for the four motors. The four armatures 
and the four compensating coils respectively, are permanently con- 
nected in series, making only one armature circuit and one com- 

nsating circuit for the whole equipment. Since the change of the 
keld circuits from series to parallel connection is accomplished by 
means of the commutating switch, the wiring of the reversing drum 
at the controller is as say as though it were intended fora D 
motor. ‘The motor for driving the compressor of the air-brake 
equipment is of the same type as the main-car motors, and is pro- 
vided with two field circuits, which are placed either in series or in 
parallel by the commutating switch, according to the character of 
the current by which it is to be driven. This motor is so designed 
that when the field circuits are in series it may be operated from 
the direct-current trolley circuit. This line was electrically equipped 
by the General Electric Co. of America. 


Indianapotis- Rushville Line.—The line of the Indianapolis and 
Cincinnati Traction Co., between Indianapolis and Rushville, Ind. 
The Electrician, Vol. LIV., p. 787), which began operation 
b: is at present the most 5 of the several 
in the United States. It is a road operating very 
single-phase 5 high speeds, the cars weighing about 48 tons 
* at maximum speeds of about 70 miles per hour. Most 
and running. e road is on a private right-of-way, with a 3,800 volt 
of this 40- from a catenary wire supported by brackets. The 
voltage is 16,500. In Indianapolis the cars operate 
r 525 volt, direct-current trolley circuit. Each car 
5 glare four Westinghouse series commutator motors rated 
is equipped w1 with compensating field windings. Electro. pneu- 
1 . 1 is employed. For direct-current operation in 
matic train contro olig, rheostatic control is provided. For operat- 
the city of Inding current voltage control is obtained by using two 
ing on alterna nsformer. 
*** E s of laminated iron, which fit inside an 
The „ E el, which forms the frame of the motor. The 
outer casing of € , 


field poles are slotted like the stationary armature of an alternator. 
The main field coils surround the field poles in the usual manner. 
The compensating windings occupy the slots in the field poles, so 
that they overlap the field coils. Thus one side of a compensati 
coil occupies a slot in one pole piece while the other side of the col 
occupies a slot in an adjacent pole piece. The armature is lap wound 
and therefore has cross-connections like many generator armatures. 
The armature winding is connected to the commutator by spark- 
preventing leads of German-silver bars which have the same function 
as the preventive resistance used in many forms of alternating- 
current controllers. These leads extend the length of the armature 
and are placed in the bottoms of the coil slots. The copper windings 
are connected to the German-silver commutator leads at the oppo- 
site ends of the armature from the commutator, at which point the 
cross-conneotions are placed. A sliding-contact bow trolley is used 
in the country on the high-tension trolley wire. The ordinary 
wheel trolley is used in Indianapolis. The bow has a flat contact 
surface 4 ft. long by 5in. wide, made of an aluminium alloy. It is 
raised and held against the wire by compressed air. 

The results of the first eight months of operation of this road are 
such as to be most gratifying. Although there have been troubles, 
as there always are when new devices are being tried for the first 
time on a large commercial scale, these have all been of minor im- 
portance. Theimportant and fundamental troub!os, which were most 
to be feared, have not shown themselves. Sparking at the commu- 
tator seems to be less, if anything, than on direct-current railway 
motors. Practically all of the troubles experienced can be traced to 
the necessity for haste in getting out apparatus in order to place the 
road in operation in a specified time. For example, the motors used 
were intended for operation by 250 volt alternating current with a 
non-grounded circuit, or, in other words, on a purely alternating- 
current system, such as first outlined by the Westinghouse engineers. 
Operating these on a 500 volt grounded circuit, as was necessary 
in this case, resulted in a 9 of motor burn- outs, due to in- 
sufficient insulation. This trouble was stopped by re-winding the 
motors with heavier insulation. It is not one that is inherent in the 
system and there is no reason to expect further unusual trouble from 
this source. Tests made to determine the heating of these motors in 
service show that they are within the safe heating limit. The trouble, 
therefore, was due entirely to insufficient thickness of insulation. 

The sliding- contact bow trolley is proving an entire success, and 
has required much less experimental work to perfect it than was 
expected. The wearing surface has probably as long a life as would 
be the case with a trolley wheel under the same service conditions — 
namely, on 48-ton cars running between 60 and 65 miles per hour, 
and perhaps even longer. The life of the wearing surface is from one 
to two weeks, and there is a strong probability that it can be increased 
by staggering the trolley wire more than at present. The tendency 
now is to wear grooves in the bearing surface. Even if the sliding 
bow did not possess a life as long as the trolley wheel, the freedom 
from the possibility of its leaving the wire at high speeds makes it 
immeasurably superior to the wheel trolley. The wearing surface 
of the bow trolleys consists of three pieces of aluminium alloy 
fastened to a wood back. Two angle pieces which form the edges 
have about 1 in. width of wearing surface. There is a flat plate 3 in. 
wide in the middle. Between the pieces is left a large crack in 
which grease is placed. The whole wearing surface is liberall 
greased when in service. These contact plates would last mak 
longer if the wear were more evenly distributed over them. At 
present a groove usually wears through at one point. By putting 
in & new piece at this point but little material is needed to make the 
contact surface nearly as good as new. The insulators which support 
the catenary cable are in saddles which can be moved either way 
from the centre. Owing to the necessity of operating with the 
common wheel trolley when the road first started, the trolley wire 
has not been staggered as much as is possible. The aluminium 
wearing plates weigh about 5:5 Ib., while a brass trolley wheel weighs 
about 4 lb. 

The cars, as now operated when on the 3,300 volt lines, accelerate 
more slowly while starting than is usual with direct-current cars. 
The acceleration is very similar to that of a steam train of five or six 
cars. The acceleration has been placed at a low value in order to 
reduce the maximum current at the power station. During the 
latter stages of acceleration the rate of acceleration is more rapid 
than is frequently found on direct-current lines because of the low 
line losses. The time tables show that these cars make the fastest 
schedules of any cars leaving Indianapolis. Express trains make 
the run of 40, miles; from Rushville to the centre of Indianapolis in 
1 hour 30 minutes. Local trains make itin 1 hour 50 minutes. The 
car equipments have been somewhat improved, lighted and simpli- 
fied since the inauguration. In passing from direct to alternating 
current or the reverse it is only necessary to change from wheel to 
bow trolley and to throw two small switches in the cab. One of 
these switches is a part of the master controller and effects the 
necessary changes in the connections of the control circuits, and the 
other is an ordinary single-pole double-throw knife switch, which 
controls the lighting and pump motor circuits. The air pump motor 
operates like the main motors on either direct or alternating current. 
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After all is said and done, the surest indication that the single- 
phase system is believed by the owners and engineers of this property 
to be the best for the purpose, and that it is more satisfactory than a 
direct-current system for these conditions is the fact that the com- 
pany has decided to equip its line from Indianapolis to Shelbyville 
with the same system. This line is at present a direct-current road 
which has been in operation several years, and was recently bought 
by the Indianapolis & Cincinnati Traction Co. The decision to re- 
alate the direct-current system on the Shelbyville line with the 
single-phase alternating-current system was reached only after full 
consideration by the managementofthe company and upon recommen- 
dation of their consulting engineers. Although this change involved 
the throwing out of considerable direct-current apparatus, the advan- 
tages of the single-phase system were considered by the engineers 
as ample justification for this move. When the Shelbyville division 
is changed and the extensions now under way have been completed, 
the company will own over 100 miles of single-phase trolley wire. 


Pontiac Odell Line.— The Bloomington, Pontiac and J oliet Elec- 
tric Railway is a single-phase road equipped by the General Electric 
Co., which began operation between Pontiac and Odell, Ill., a dis- 
tance of 10:4 miles, on March 15, 1905. The most notable thing 
about the operation of this road is the uneventful way in which it 
has maintained its regular schedules from the beginning without 
any mishaps. From March 15th until about August Ist there was 
but one car. This left no equipment as a reserve until the second 
car arrived in July, but the regular schedule of eight round trips per 
day between Pontiac and Odell was maintained without interruption. 
In other words, over 23,000 miles was made by this first car in 
regular service before it was possible to take it off the road to make 
any repairs that could not be attended to between 9 p.m. and 7 a.m. 
For over two months there was no car shed, so that inspection and 
repairs had to be carried on out-doors. This would have been an 
unfortunate state of affairs had the equipment required much care, 
but as it did not require this care it speaks more for the satisfactory 
operation of the equipment than anything else that can be said. 
Of course, small minor improvements suggested themselves, but on 
the whole there is very little to say about the performance of the 
single-phase equipment on this road for the reason that it has be- 
haved itself very much as would be true of any good direct-current 
equipment operating under the same conditions. The car makes a 
round trip of 20°8 miles between Pontiac and Odell in one hour. The 
first car had motors similar to those on the Schenectady--Ballston 
line, where this type of motor was first tried. The second car has 
an improved motor and a different method of control. The first car 
carried a step-down transformer. This transformer had various taps 
from the secondary. The controller was arranged to start the motors 
with a low-voltage tap, and gradually increase the voltage by changing 
the connections to higher-voltage taps. To avoid short-circuiting 
the transformer section between taps at the instant of moving from 
one point of the controller to the other, a resistance was momen- 
tarily placed in series at the instant a section of the secondary was 
cut in or out. This resistance was in circuit only between the 
controller points. The new controller is similar to the old except 
that a compensating coil is used instead of a transformer, and various 
taps are taken from the compensator to the controller. The new 
equipment is such that it can be readily adapted to operate also on 
a direct-current line by the addition of throw-over commutating 
switches and resistance. | 

The catenary form of overhead construction is used on this line. 
Cars are equipped with the ordinary trolley wheel. The original 
intention was to support the trolley wire from the catenary wire at 
intervals of 10ft. As yet much of the line is equipped with sup- 
ports only midway between the poles. The arrangement seems to 
work very well. The current is takeh from the trolley base in iron- 
pipe conduit to an oil switch located under one platform and from 
thence to the compensator. The lightning arrester and fuse box 
are located on top of the car. The new car weighs complete about 
81 tons and is 41ft. overall. The acceleration for the first two or 
three seconds is not nearly as rapid as with direct-current equip- 
ments, but after that the speed increases fully as rapidly as in 
ordinary direct-current practice. 

To sum up, it can be said that this little road in the first six 
months of its operation has had a car-mileage of over 30,000 miles. 
It has carried over 60,000 passengers, making schedule speeds 
including layovers at terminals of 20:8 miles per hour. This is a 
type of road where economy in construction was of first importance 
as the population per mile of track did not justify expensive con- 
struction. When completed from Pontiac to Dwight the road will 
be about 20 miles long. The cost, as nearly as can be judged, will 
be considerably less than for an equally well constructed direct- 
current road of the same length. 


Thunderstorm.—An unseasonable thunderstorm occurred at 
Panxworth, Norfolk, on Sunday afternoon. Three boys 
sheltered under a tree which was struck and one boy was 
seriously injured, 


USES OF ELECTRICITY IN MINES.* 
BY HENRY WILLOCK RAVENSHAW. 


LECTURE II. 


In my last lecture I went into the question of electrical transmis- 
sion of power. I will now take a few of the minor applications, 
some of which, such as signalling, are almost of equal importance. 
Electric Lighting.—The electric lighting of a colliery is generally 
independent of the power plant, and, as a rule, a continuous service 
is maintained. A pressure of 220 volts direct current is usually 
employed, and the shaft cables (in some cases 600 yds. to 1,000 yds. 
long) have to be of ample section to prevent an undue drop of 
pressure. As a man is required to attend to the ventilating fan 
engine night and day, the electric-lighting dynamos are frequently 
so placed that he can look after them. Owing to the large amount 
of dust from the surface works, and the general dampness of the 
atmosphere due to steam from the exhaust of the winding engines, 
it is very difficult to maintain a good insulation resistance on the 
surface. It is, therefore, excellent practice to have a separate 
dynamo for supplying the underground lighting. It is & curious 
fact that evon in a damp mine it is easier to maintain a good insula- 
tion underground than on the surface. Where motors are used ata 
considerable distance from the pit bottom, it is very convenient to 
light their engine rooms and the adjacent roadways by lamps, in 
series, on the power mains. Electric accumulator lamps are some- 
times employed, but they are not very largely used, the extra weight 
and first cost being against them. 

For officials and inspections, small dry battery hand lamps are 
very convenient as an auxiliary to the ordinary safety lamp. Elec- 
tricity has also been applied to the lighting of the ordinary oil 
safety lamps, and Messrs. Johnson, Clapham and Morris have kindly 
lent me a lamplighter which shows the expedition with which a 
number of lamps can be lighted. The arrangement consists of a 
single-cell accumulator, and each lamp has a short piece of wire 
close to the wick connected to studs which can make contact with 
the battery circuit. When the current passes through the wire it 
becomes incandescent, and lights the lamp. When the men are 
going down the pit, a very large number of lamps have to be lighted 
for them, and as the have to be sealed and examined a great 
deal of oil is saved where an electrical arrangement can be used to 
light each lamp as it is issued. 


Signalling.—The earliest forms ofsignalling were by word of mouth, 
and in some pits in Belgium this custom survives in the form of a 
short prayer for their safety, which is sung out by the banksmen 
when men are descending. In some parts of Durham the banksman 
sings out, throw nought down." The somewhat primitive“ rap- 
per,” where a hammer is lifted by a wire, and allowed to drop on a 
piece of loose iron plate, is still largely used, but for long distances 
these have to be worked by relays of men, and the work is very 
arduous. Electric signalling bells have now become very popular, 
and in some cases as many as 20 primary cells are used on a circuit. 
In order to prevent danger from sparking at the contacts, the new 
Home Office rules limit the pressure on signalling circuits to 15 volts 
in fiery mines. The bells and keys are generally fitted so as to be 
dust and damp tight. On roads where mechanical haulage is em- 
ployed, two bare wires are stretched overhead at such a distance 
that they can be pinched together with the hand. These wires are 
connected to a bell circuit so that signals can be transmitted from 
any point on the roadway to the engineman. The cost of primary 
batteries in a large colliery is considerable, and amounts to as much 
as £80 & year for material alone. Telephones are largely used, but 
it is remarkable that until quite recently a large number of collieries 
were not fitted with them. 

Shot Firing.—Two systems are in general use for electrically 
igniting the fuses—namely, the low tension and the high tension. 
In both cases magneto-generators are generally used which are 
turned by hand, but, in the case of shaft sinking, shots are frequently 
fired from the lighting circuits. In the case of the low tension, the 
current heats a fine platinum wire which fires the detonating charge. 
A pressure of only a few volts is employed, and when several shots 
are to be fired the fuses are arranged in series. With this system 
it is possible to test for continuity of circuit, but this advantage is 
somewhat discounted by the fact that it is practically impossible to 
distinguish between a complete circuit and a short circuit. Bat- 
teries, either primary or secondary, are sometimes used for low- 
tension fuses. With high-tension ignition the points are a short 
distance apart, and they are generally coated with conducting and 
inflammable chemicals. A pressure only of from 30 volts to 150 
volts is required, and it is probable that an arc is actually formed. 
In this system the fuses are arranged in parallel. High-tension 
fuses are somewhat cheaper thun low-tension, and appear to be the 
more popular with the ofticials who have to use them. 

Alternating and Direct Currents.—Both direct and alternating 
currents have been largely used in mines with success, but experi- 
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ence points to the fact that the alternating system is the more suit- 
able. P Where large powers are required, the difficulty in breaking 
heavy direct currents in enclosed boxes is very great; oil switches 
cannot safely be employed owing to the quick break causing a heavy 
rise of potential in the circuit, and the same objections apply to 
etic blow-outs. With alternating currents oil switches can be 
safely used, and this one point alone is sufficient to give that sys- 
tern a great advantage. The absence of brushes and the possibility 
of using squirrel-cage rotors is also an advantage, although the 
modern motor gives very little trouble at the commutator. High 
preesures have no great advantages for use inbye, as the distance 
from the distributing centre is not, as a rule, more than 2 to 8 miles, 
or well within the economical limit for a pressure of 500 volts. 


Preca utions.— It is of absolute importance that the safety of the 
mine is ensured, and a very long step towards immunity from acci- 
dent is to put down a first-rate plant in the first place. In a colliery 
where capital expenditure is of necessity kept low, there is a temp- 
tation to buy in the cheapest market. Electrical machinery, how- 
ever, has been reduced in price to a remarkable extent, and there is 


obtain the insulation resistance one side or the other of the resistance 
is disconnected, and the deflections noted. To obtain an accurate 


result, a calculation must be made from the two readings, or better 
still, a table can be used from which the results can be read. 

This system does not accurately show leakage in all cases, with- 
out a certain amount of manipulation, as for instance, where the 
insulation resistance of both poles, whether high or low, is equal, no 
deflection is shown. If properly used, however, the arrangement 
is a great safeguard against mishap. For three-phase circuits, Mr. 
Raphael proposes to make a star connection between the phases 
through high resistances, connecting the centre through an instru- 
ment to earth. By disconnecting the phases in rotation the earth 
can be located. This instrument has defects somewhat similar to 
that for direct currents, but they are both in advance of their pre- 
decessors. The following rules may be noted: Where safety lamps 
are required the pressure is limited to 650 volts and under. Tele. 
phone communication has to be maintained between the surface 
and the distribution centre. Open motors are allowed in properly 
ventilated places. The pressure for signalling circuits is limited to 
15 volts. (There are 56 rules divided in 11 sections.) 


no possible excuse for those responsible risking the lives of men 
in their charge by purchasing in the very lowest market. I speak 
strongly on this question, as I have seen a great deal of dangerous 
rubbish in use, and I am glad to say that the report of the Home 
Office Committee made a very strong point of this question. 
Next to a good plant, proper maintenance is of the greatest im- 
portance, the insulation of every detail being properly maintained. 
All plants, particularly in safety lamp mines, should be systemati- 
cally and independently inspected several times a year. In safety 
lamp mines motors should always be placed in the intake air, and 
in my own practice, whenever possible, the motor room sare used 
as lamp-lighting stations, so that special precautions are taken to 
keep them free from gas. The question of enclosed motors is an 
im ut one, and the experiments made by Mr. W. E. Garforth, 


and ibed by him in his evidence before the Home Office Com. l l l l 
ses 5 me to cover the whole ground. The experiments Costs. — The questions of capital expenditure and running cost are 


are fully described, with eleven fine photographs, in the minutes of | of the greatest importance, and it may be safely said that where 
evidence taken before the Committee, and the conclusions arrived at | proper 1 has not been exereised in putting down a plant, 
are as follows: It is possible to run an entirely enclosed motor, the there will be likely to be found heavy working costs and unre! able 
covers being machine faced and efficiently gas tight, in an explosive | running. For colliery work the plant must be of the highest 
mixture for one hour without ignition. An unenclosed direct-current | quality, but simplicity of design is of the greatest importance. 
motor will ignite gas. If an enclosed motor is surrounded for 14 | Where steam engines are used an excellent electric generating plant, 
hours by an explosive mixture the gas may diffuse into the case and | suitable for a works or colliery, can be put down for £22 per kilo- 
cause an internal explosion. The internal explosion above-men- | watt output. A gas engine plant using coke or anthracite would 
tioned will not of necessity ignite the external mixture. cost £24 per kilowatt, and if coke oven gas is used £22 per kilowatt. 


Home Office Committee and Rules,—In 1902 a committee of six An exhaust steam plant of the Rateau type would probably cost 


members was appointed by H.M. Principal Secretary of State of the from £18 to £20 per kilowatt. These figures are taken from actual 


LU Een practice and make no allowance for spare plant. A margin of about 20 
Home Department to inquire into the use of electricity in coal and per cent. is generally allowed for spares. Depreciation and interest 


metalliferous mines, and evidence was first taken * on capital expended are items that are of the greatest importance in 
1902 ; 6,958 questions were put to the 57 witnesses w pui pe ealeulating costs, and it is an astonishing fact that until düite T5 
to give evidence. A report, was issued on dece e T cently the question of depreciation has been practically ignored by 
5 a code of rules which it was suggested should be 7 . many of the large electricity supply undertakings. Municipal autho- 
Special r ules, f which differed con siderably from 7 eee T hos rities have actually borrowed money to be repaid in from 30 to 40 
gested, were issued in February ,1905, by the Home Office, and these years to purchase machinery that has become obsolete and been sold 
are now in force in this country. ; for practically scrap price in less than a third of that time. 
Although any new regulations are sure to cause a certain amount In commercial undertakings of high standing this question is 
of hardship on those who come within their sphere, colliery owners always taken into careful consideration, and true costs cannot be 
having properly-installed plants have been put to s gue ense | obtained unless at least 5 per cent. be allowed for depreciation and 
in complying with the new rules. Rule 6, Section We eG per cent. for interest on capital. Where there is a low power 
es that leather or other flexible material shall be used for suspend: factor, which is usually the case with a public supply, these items 
ing cables underground, is the only one wies * 1 2 cause any | will be found to exceed considerably the total working costs, but in a 
real hardship. This rule is of somewhat “ cast-iron” character, as mine where the first costs of a generating and distributing plant are 
hundreds of miles of cables are already fixed 15 by cleats, and in comparatively low and a good load factor is generally maintained, 
many places, espe %% ae room, competent | interest and depreciation should not exceed 0-25d. per unit. 
colliery managers are of opinion that a flexible suspension is not With regard to coal consumption, it must be remembered that, 
suitable. : f th : although coal may be cheap, boilers cost money to put down and 
I have already pointed out the importance of t het tha oni maintain I have gone rather thoroughly into this question, and I 
tenance of insulation, and the new rules Su c SEE i 15 poins | find that, on an average, for every ton of coal burnt the costs for 
should be specially safeguarded. Rules 6 4˙* T, ine mi l labour, boiler repairs, depreciation and interest on capital amount 
that the leakage current shall not 1 one-thousand ii be to at least 28. 6d., consequently, even if the coal cost nothing, a ton 
maximum supply current, and earth guia p 5 d j saved per day would mean a saving of at least £40 per annum. In 
connected up to show immediately any defect in t ^h Ara Vr K large collieries from 50 to 80 tons a day are burnt under the boilers, 
the system. The r ondings froni these a ii 2 pn and in many cases it is practically certain that this consumption could 
ded daily. The leakage current permitted does not err F e | be reduced by one half. 
nid f stringency, 9610 AP FFT The following consuniptions, if obtained all the year round, are 
i d one ten-thousandth. The detector specified has presented a | ot likely to be improved on with a 200 kw. plant working 16 hours 
pou It problem to the manufacturers, but they have risen to the a day: Steam engines, 5 Ib. per kilowatt gas engine with anthracite, 
ince uced instruments which comply fairly well with 1:85 Ib. per kilowatt; gas engine with coke, 2:25 lb. per kilowatt. 


Fic. 10. 
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occasion and 5 of these instruments actually comply with The costs with a good load factor should not exceed :— 

the specification- ule, but they usually show when there is a serious l and b il 3 h 303 m 

the letter of the r ing a small switch the pole can be located and a 5 Sn A DE bs ucer charges Dir per unit 

leak, and by actuatl ment obtained. The simplest arrangement De i „ 0.25d : 

fairly accurate measur rhaps that shown in Fig. 10, where a high n yea era: „ 
0°60d. 


for direct 5 18 Be ross from positive to negative pole, and = 
riesen Sod to earth through a sensitive polarised instrument. To With a plant of double the size, the costs can be reduced to 0-5d. per 
3 scian, Vol. LII., p. 608. unit. When it is considered that with a 200 kw. plant working for 
* The Eleclrician, Vol. LIV., p. 756, 10 hours a day, a saving of ,d. per unit means 4250 per annum, the 
+ The 
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importance of economy is evident. The fact that the cost of elec- 
trical machinery has been enormously reduced in the last 10 years 
is of great advantage to power users, and has given an enormous 
impetus to electrical transmissions. A slow-speed 40 f. p. motor 
which used to cost £220, can now be bought for £100, or about £2. 10s. 
per horse-power, a great contrast to high-steam engines which cost 
about £5 per horse-power. 

In putting down an electrical power plant the cost of the generating 
station must be considered, but it is an interesting fact that where 
there are a good many motors working on variable loads the demand 
seldom exceeds one-half of their aggregate maximum capacity. For 
instance, a 500 f. p. dynamo will generally be sufficient to supply 
current to 1,000 H.P. of motors. I am convinced that a colliery of 
fair size can generate electricity for its own use at a considerably 
lower rate than a public supply can afford to sell it at a profit, if a 
proper allowance is made for depreciation in both cases. 

The history of this application hardly goes back further than 20 
ears, and I am glad to say that practically all the pioneers are still 
ard at work. Mr. Frank Brain, of Trafalgar Collieries, in the Forest 

of Dean, is probably the earliest pioneer, as he used electric signals 
as far back as 1866, and an electric pump in 1882. Most ofthe early 
work from 1885 to 1891 was done in this country by Messrs. Im- 
misch, Scott & Mountain, and Goolden & Co., and I can recall the 
names of Messrs. L. & C. Atkinson, Selby Bigge, S. Corlett, M. 
Deacon, W. C. Mountain and Albion Snell as being prominent 
workers in those days. 

The advantages of the use of electricity in mines is in many cases 
obvious, and it is certain that, as new collieries are opened out and 
old ones reorganised, the electric motor will be almost universally 
used; in fact, I feel fairly safe in saying that where compressed air 
has to be used the air compressors of the future will be electrically 
driven in the mine itself. With regard to winding, a great deal has 
to be done in devising simple and economical electrical methods 
before they are generally adopted, but it is more than likely that 
this class of plant will be of great importance in the future. Elec- 
trical driving is being almost universally adopted all over the world 
for its all-round economy and convenience, and these advantages 
are being rapidly appreciated among mining ongineers. 


——————— 
PHYSICAL SOCIETY. 


At a meeting of the Physical Society on Friday, October 27th, 
Prof. J. H. Poynting, F.R.S., President, in the chair, a Paper on 


“The Theory of Phasemeters " 


was read by Dr. W. E. SuMPNER. Phasemeters are instruments of 
the dynamometer type for indicating the phase relations of the cur- 
rents and potentials in alternating-current circuits. With few ex- 
ceptions, they are made for use on multiphase circuits. Such 
instruments consist essentially of two sets of coils, of which one set 
is fixed and the other forms a single moving system which is not 
provided with any form of control. The currents in one set of coils 
are determined by the voltages of the main circuits; while those in 
the other set are produced by the circuit currents. With rare ex- 
ceptions the magnetic circuits of phasemeters are air-circuits, con- 
taining no iron, so that the magnetic fields associated with them 
are weak, and the instruments in consequence are of somewhat 
delicate construction. "There, however, appears to be no reason 
why the use of iron should be avoided in these instruments, and 
the author shows in the Paper that the theory of the instruments 
is the same whether they contain iron or not and however the 
coils may be arranged; that they can be calibrated by direct 
current methods, although for use on alternating-current circuits; 
and that a new type of instrument, containing iron, conforms to 
the theory given. In all the cases considered, it is assumed (1) that 
the induction density at any point due to the current A in a fixed 
coil is represented by AF, where A is the instantaneous value of the 
current A, and F is a quantity dependent merely on the coil and 
the position of the point considered, and (2) that the principle of 
superposition holds—viz., B= A, F,+A,F,+A,F,, where Al. å, A; 
are the currents in the three fixed coils, and the quantities F are 
functions of the position of the point corresponding to these fixed 
coils, The author shows that these assumptions hold good even when 
the path of the lines of force lies partly through (suitably laminated) 
iron, and it is necessary to consider the effect of varying permea- 
bility and hysteresis. The main results of the investigation are :— 
1. Phasemeters for multiphase circuits are all equally accurate on 
balanced loads provided they have been correctly calibrated and 
possess no faults due to purely mechanical causes. Their accuracy 
is not affected by variations in wave form or in current frequency. 
The calibration of the scale is affected by the number of coils used in 
theinstrument, by the ratios of the ampere-turns used with these coils, 
by the distribution of the windings and by the magnetic nature and 
9 of the magnetic circuits, especially if these contain iron; 
ut the accuracy of the indications is not dependent upon any of 


these considerations, if the working of the instrument is satisfactory 
from a mechanical point of view. 

2. Phasemeters can be simply and accurately calibrated for 
balanced loads by means of a direct-current method of test. 

8. The error of phasemeters on unbalanced circuits is generally 
serious for loads which are badly out of balance. The error, like 
that of a wattmeter, increases rapidly as the power factor of the 
load diminishes. It can only be reduced at the expense of complica- 
tion in the instrument, by increasing the number of coils used in 
the fixed and moving systems, and by arranging the coils and 
magnetic circuits to be symmetrical in regard to one another. If the 
true power factor of the load is cos Ø, the reading of the instrument is 


cos G + O sin G, 


where @ is the phase error due to the unbalanced load, and is the 
product of two factors, one of which is the maximum value of 0 
determined by the amount the load is out of balance, and the other 
may have any value between +1 and —1 ani determines whether 
the instrument reads high or low. 

The secretary read a letter from Mr. A. Russell referring to one of 
the fundamental assumptions made by Dr. Sumpner. The magnetic 
force B at any point on the conductor of the moving coil had been 
represented by A,F, + A,F, + A,F,, where F,, F, and F, were con- 
sidered constant. The instantaneous value of the magnetic force at 
any point was the resultant of the three magnetic forces k,A,, A, 
and k, A;, acting in fixed directions at that point. At any instant, 


therefore, 
B=k,A, cos Ø, + k A, cos h; + kA; cos Øy 


where i, O, and $4, are the angles between B and Xi At, kA, and 
* A;. As Al, A, and A, are not in phase with one another, the 
direction of the resultant magnetic force is continually altering, and 
thus ¢,, $, and $, are functions of the time. Hence also the 
author's factors Fi, F, and F, are not constants but functions of the 
time, and thus the conclusions arrived at in the Paper must be 
modified. Dr. Sumpner's method of calibrating by means of direct 
currents was novel and valuable, but little confidence could be placed 
in the readings of phasemeters when the applied waves of P.D. did 
not follow the harmonic law. 

Mr. A. CAMPBELL, referring to the stepped nature of one of the cali- 
bration curves obtained by the author, asked if the use of a smooth core 
instead of a channelled one would result in a smoother curve. 

Mr. K. EDGCUMBE expressed his interest in the Paper, and said it 
was valuable because phasemeters were coming into general use and the 
literature on the subject was small. Dr. Sumpner had stated in his Paper 
that previous theories had neglected the question of the currents being 
unbalanced, but he pointed out that Punga in 1902 had described power- 
factor indicators and showed how they could be used with unbalanced 
loads. It was important to define exactly what is meant by average power 
factor. The author had given a mathematical definition, but a simpler 
definition would be that the average power factor is that quantity which 
multiplied by the phase voltage and the sum of the three currents gives 
the total power supplied to the line. A disadvantage of power-factor 
indicators was the difficulty of testing them. 

Mr. W. DUDDELL asked if the author had assumed that the three 
voltages were in symmetrical phase relation, and pointed out that in 
practice differences of as much as 10 deg. might occur. 

Dr. SUMPNER, in reply, said that in the proof of the Paper B was not 
the maximum flux, but the effective part ot it, that at right angles to the 
direction of motion of the conductor. He was aware that it was possible 
to obtain smoother curves, and had partially done it by a suitable distri- 
bution of winding giving & gradually varying flux. In reply to Mr. Duddell 
he said he had assumed equal voltages and equal phase relations. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER p’ALBE. | 


Grigin of Atmospheric Electricity. —H. Gerdien reviews at 
length the theories hitherto advanced to account for the nega- 
tive charge of the earth and the positive charge of the atmos- 
phere. Elster and Geitel's theory was based upon the action 
of vegetation in modifying the electric field near the earth’s 
surface, whereas Ebert theory dealt chiefly with ionisation 
underground by radio-active substances, and the penetration of 
ions, chiefly positive, into the atmosphere. The author now 
shows that both these theories leave much to be desired, and 
advances a new theory based upon the action of ions of what- 
ever origin as condensation nuclei. It is known that negative 
ions have a greater condensing action than positive ions. In 
any drop of rain there is as a rule more negative than positive 
electricity. The positive ions themselves act as condensation 
nuclei at a sixfold supersaturation, but the author calculates 
that at an approximate height of 3,800 m. above the earth’s 
surface there is a large preponderance of negative condensation. 
Those positive ions that are not precipitated are repelled up- 
wards, and when they reach an altitude of some 7,000 m. they 
are rapidly borne away by the high winds, and serve to genera- 

lise the positive charge of the whole atmosphere. In spite of 
tbis, there will be a minimum potential gradient over rainless 


districts, as is actually observed in Northern Africa. 
LH. Gervren, Physikalische Zeitschrift, October 15, 1905. 


Charging Action of Rontgen Rays.—The discharging effect of 
Röntgen rays has been known from the first. That they are 
also capable of charging bodies has been maintained by Righi 
and emphatically denied by others. K. Hahn has made a care- 
ful study of the whole matter, and has placed the charging 
action of the rays beyond a doubt. The disagreement of 
previous observers is due to the masking action of secondary 
Röntgen rays, which must be avoided to show the phenomenon 
in a pure manner. All bodies impinged upon by Röntgen rays 
acquire a positive charge. The pulse is absorbed in the body, 
and breaks down some valency bonds, setting free both positive 
ions and electrons. If the pulse is strong enough, it will pro- 
ject some of the ions outside the metal, and mostly the elec- 
trons, whose mass is small. Their projection leaves the metal 
negatively charged. ‘The charge acquired increases for the 
first 20 seconds and then remains stationary. Hard rays are 
most effective in charging. A high atomic weight also facili- 
tates the charge. The author believes that his results decide 
the controversy with regard to the nature of the y-rays of 
radium. Paschen regarded these as very rapid cathode rays. 
Their charging action may be explained on the above considera- 
tion when they are regarded as ether pulses. They are the 
counterpart of Röntgen rays, and give rise to secondary cathode 


rays on impact. l 
[K. Haun, Annalen der Physik, No. 11, 1905.] 


Dielectric Constant of Air.—A. Occhialini has determined the 
specific inductive capacity of air at pressures up to 200 atmo- 
spheres, using a glass condenser of variable capacity for com- 

ison and a 7 H. P. electric motor for the compression. He 


corroborates Mossotti's formula 
R-1 1.000016 


K+2° D 

essures examined. Applying it to liquid air, he 
$ 5 for its dielectric constant. He admits that the 
f liquid air may offer other points of difference 
. density, but the value deduced is not far from 


3 value, 1:495. 
Dewar s y^^ ual CHIALINI, Physikalische Zeitschrift, October 15, 1905.] 


[A. Oc 
—— M ——————————————À 
Submerged Wires.—When thin bare silver wires 
flowing water kept at a uniform temperature, 
nt through them is gradually increased, the 
iiid 5 at first and then increases again. This 
nce de 


has been discovered and studied by E. Rogovski, 
5 nt for minimum resistance of a wire 


for all p 
obtains 1°47 


Resistance Of 
are immersed in 


who finds that the curre! ater of 16°C. is 2-6 amperes. He | 


087mm. in diameter In 


gives a satisfactory explanation, based upon the presence of a 
molecular layer of water adhering to the wire. This layer 
prevents the temperature of the wire from becoming that of 
the surrounding water. It allows it to rise above it, and the 
resistance measured is not that of the wire at the temperature 
of the flowing water, but the resistance at a temperature a few 
degrees higher than that, and therefore greater than the value 
sought. hen the current becomes stronger, the difference 
of temperature on both sides of the molecular layer increases, 
and when it becomes about 4deg. the layer breaks up and 
allows the water to flow in immediate contact with the wire. 
The resistance of the wire is then the true resistance at the 
temperature of the water. In determining the resistances of 
wires at various temperatures this source of error should be 


guarded against. 
[E. Rocovsxt, Comptes Rendus, October 16, 1905.] 


Phosphorescenceof Zinc Sulphide.— Among the substances whose 
luminescence is sufficiently bright for spectrophotometric study 
Sidot blende, or phosphorescent zinc sulphide, seems especially 
well suited to bring out the relationships that doubtless exist 
between different types of luminescence ; for not only is this 
substance excited to luminescence by all known existing agents 
—light, Róntgen rays, radium rays, cathode rays, &c.—but the 
stimulating effect of heat, and the property possessed by the red 
and infra-red rays of suppressing phosphorescence, are exhibited 
in unusual degree. The similarity between the effects of ultra- 
violet light and those of Róntgen raya as exciting sources is 
worthy of note. In each case the chief luminescence is in the 
extreme violet, and is of short duration. But in each case also 
this is accompanied by luminescence in the green, which is 
relatively faint but of long duration. As is illustrated in 
numerous other cases, the Röntgen rays, when comparable at 
all with rays of light, are rather to be compared with ultra- 
violet light than with the rays of the visible spectrum. E. L. 
Nichols and E. Merritt find that the green band is most 
brilliantly excited by the violet, although rays from all parts 
of the ultraviolet spectrum are also capable of producing a con- 
siderable effect. Thus there is the same general relation 
between the position of the luminescence spectrum and 
that of the exciting light as in the case of fluorescence, 
and Stokes’ law is violated in both cases. As regards the 
change of colour often observed as phosphorescence dies away, 
the behaviour of Sidot blende is typical, and in no case of 
phosphorescence is there any change in the form of the spec- 
trum during decadence. In complex cases of phosphorescence 
this does not mean that the phosphorescence spectrum as a 
whole remains unchanged in form, but rather that the distri- 
bution of intensity in each band is unaltered. If the phos- 
phorescence consists of several bands, it is to be expected that 
the different bands will decay at different rates. In fact Sidot 
blende itself furnishes an extreme illustration of this, for the 
violet bands die out in one or two-tenths of a second, while 
the green band persists for hours. Numerous cases in which 
the colour of a phosphorescent substance seems to change as 
the phosphorescence dies out at first appear to contradict this 
view absolutely. But in these cases there is either a multi- 
plicity of bands decaying at different rates, as in anisic acid, 
or the eye becomes colour blind at the lower intensities. 

[Nicuors and Merritt, Physical Revicw, October, 1905.) 


Auxiliary Poles for Single-Phase Motors.— According to the 
Elektrotechnische Zeitschrift, the Siemens-Schuckert Co. have 
been granted a Swiss patent for a new method of prevent- 
ing or reducing sparking in single-phase series motors. It is 
pointed out in the patent specification that the voltage induced 
in the coils undergoing commutation by the alternating field 
flux lags 90 deg. behind the main current. If the auxiliary 
poles were in serics with the armature, the flux from the 
auxiliary poles would pass through zero value at the time 
the “transformer voltage“ in the short-cireuited coils is at its 
maximum. So as to bring the current more into phase with this 
voltave, the auxiliary poles, together, with suitable resistances 
and choking coils, are connected in shunt across the armature. ` 
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attention than he does now to the efficiency of the lamp. 
Electric light was then admittedly a luxury. It was adopted 
in the private house and club because it was a healthier, cooler 
and cleaner light than gas, it was easier to light and extin- 
guish, and it was more artistic, lending itself better to varied 
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bility of electric light for purposes in which local concentration 
of light was desirable, its safety, and last, but not least, its 
value as an advertising medium. The latter class of consumer 
usually preferred plain globes, so that the brilliancy of the 
incandescent filament might appcal directly to the eye. In 
private house lighting, on the other hand, the choice lay 
usually between two methods. One was to fit the lamps with 
shades so that the light should be directed downwards, for 
at that time an-even illumination of a room had not been 
easily obtainable with artificial light, and was not sought after 
as itis now. The other method was to swaddle up the light 
in shades, the object being exactly opposite to that of the 
shopkeeper, namely, that people should not be dazzled by the 
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be the greatest consideration. Although, as was pointed out 
80 happily by Mr. SWINBURNE in a recent lecture, it would 
still pay better to have electric light even if gas cost nothing, 
on account of the less rapid deterioration of stock and internal 
decorations, the class of consumer who is now in the majority 
is one to whom a saving in his lighting bill is of far more 
importance than it was to the consumer of ten years ago. He 
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electric light, and the rivalry between the two illuminants is 
now as ardent as ever. | 
While the greatest advances must of necessity be made in 
the lamp itself, yet much may be done to improve the effcc- 
tiveness of the ordinary lamp now on the market by a judicious 
choice of globes and reflector shades. The spread of electric 
light has increased the standard of illumination to which 
people accustom themselves, and the patcby light with 
strong shadows, which was formerly the characteristic of an 
artificially lighted room, is now generally avoided whether elec- 
tricity or gas be employed. Two things are therefore important: 
first, that the greater part of the light should be emitted in the 
lower half of the sphere of which the lemp is the centre, and, 
secondly, that it should be diffused as evenly as pessible over 
this hemisphere. Of couise, neither of these ideas is new. 
Both date back almost to those early days of electric lighting 
when, as we have said, their importance was far less than it is 
now. It has always been realised that, even with the whitest 
of ceilings and the brightest of wall papers, a large proportion 
of light was absorbed by the fitting, but for a long time all 
reflectors were either ugly or inefficient, and neither the con- 
sumer nor the contractor could be educated up to an appre- 
ciation of “holophane” glass adequate to the high price which 
had to be paid for it. Asa means of diffusing the light, the 
** frosting " of the globe was always recognised, although the 
consumer usually thought of this device simply as a means of 
shielding the eye from the glare of a visible filament. But 
somebody said that this glass absorbed 30 per cent. of the 
light—or rather it must have been a Somebody, for this 
announcement bas remained unquestioned for many years. 
We have a shrewd suspicion that this test must have been made 
by interposing a sheet of the glass between a lamp and the 
photometer screen so that the reflected light was not allowed 
for. Tests published by Mr. MAURICE SOLOMON on another 
page show that the loss is nearer 3 than 30 per cent in a Nernst 
lamp, and although the tests were not made with ordinary 
incandescent lamps, it is evident that the difference cannot be 
accounted for by a better heat insulation of the frosted glass 
and the consequent higher temperature of the Nernst burner. 
The whole of Mr. SoLOMON's article is of interest and of 
value, and we only single out this particular matter for special 
reference because it suggests an easy field of investigation 
which has been too much neglected hitherto, although it would 
lead to useful results. In the first place, we would urge lamp 
manufacturers to repeat the comparative tests between frosted 
and unfrosted lamps with ordinary carbon-filament lamps and 
with different methods of frosting. We feel confident that by this 
means the final blow will be given to the 30 percent. fallacy. Tbis 
could with advantage be followed by an investigation to determine 
the best shape of globe to obtain the maximum and best diflused 
light in the lower hemisphere. Some tests of this nature were 
published when the internal reflector and the door knob-shaped 
lamps first came into fashion, snd some polar curves of the 
light distribution of the more recent large-globe lamps with 
reflectors have been made recently, but something more sys- 
tematic 1S desirable. At the recent electrical exhibition an 
increase in the taste for lamps of varying degrecs of “ crinkled- 
s evident, and this may be taken asa sign that the 
uld not object to à change in the standard shape of 
escent lamp if a mere useful illumination would result. 
probably not of sufficient importance to wariant 
f the Engineering Standards Committee, but 
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Telegraphy. By sir II. W. Prescr, K. C. B., F. R. S., and Sir J. Srv- 


wRiGHT, M. A., K. C. M. G. Eighteenth impression. New edition. 
(London: Longmans, Green & Co.) 1905. 78. 6d. 


. By dint of constant revision, Preece and Sivewright ” main- 


tains its position as one of the best volumes of Messrs, Long- 
mans’ Text-Books of Science Series” and the standard 
technical book for those who wish to undertake a study of 
te'egraphy. 
knowledge of electricity, will be well grounded in the subject of 
telegraphy when he has m: stered the contents of this text-book, 
and will have obtained an intimate acquaintance with land 
telegraphy, which, when supplemented with actual experience in 
practice, will enable him to become a proficient telegraph engi- 
neer. 
advanced works on particular branches of the subject, such as 
submarine telegraphy, and testing, a complete treatment of 
which is outside the province of the present volume. 


The student, possessing a previous elementary 


At the sume time he will be qualified to read the more 


In the new edition, short descriptions have been added of 


the Pollak-Virag system of high-speed telegraphy, and Mr. 
Donald Murray’s improvements in the Wheatstone automatic 
apparatus, but neither of these are illustrated, probably because 
further modifications in design are expected before these 
systems can be taken into actual service. 


On the other hand, 
undue prominence is given to the slow working Steljes type- 
printer which is a reversion to the old * A B C " instrument, and 
more space might with advantage have been devoted to the details 


of the Exchange Telegraph Co.'s system and to other more recent 


work that has been done towards the improvement of direct- 
working type-printing instruments, as these, we believe, are 
not dealt with completely in any other book. The new 
chapters on paper-insulated cables and on the telegraph-switch- 
ing system, recently adopted by the Post Office, and embody- 
ing the features of telephone switching which are applicable to 
telegraph work, are to be commended ; they afford a strong 
contrast to the chapter on telephony which should be re-written 
almost entirely or else should be omitted altogether. A new 
chapter on wireless telegraphy has also been added. 


^ 
Leçons sur l Electricité. By Ertc Gerard. Vol. II. 7th edition. 
(Paris: Gauthier Villars.) 1905. 12fr. 

One of the greatest difficulties of a writer of books on elec- 
trical engineering is the revision of his work for successive 
editions. Especially in the case of a book covering a wide 
subject, the amount of revision necessary is so great tbat in 
many cases the work has practically to be re-written for each 
edition, or else part of it must remain out of date. This diffi- 
eulty is less in the case of a text book for students than in a 
technical treatise for engineers, and in the former case also it is 
possible to minimise the labour of revision by suitable arrange- 
ment of the subject matter. Yet even books for students must 
contain descriptive examples taken from current practical engi- 
neering work, and these must of necessity be altered in each 
edition that appears. M. Gerard has been extremely successful 
in arranging his text book so that the revision may keep pace 
with the demand for successive re-issues, and his seventh edition 
bears little evidence that the book was written many years ago. 
He has evidently kept himsclf well informed of the progress 
which has been made in the various branches of the electrical 
engineering industry, and the students for whom his lessons in 
electricity form a foundation upon which to build their know- 
lege of electrical engineering will have litile to unlearn when 
they enter practical life. Moreover, in his discrimination as to 
the amount of importance to be attached to the various sections 
of his subjects, M. Gerard shows a sense of proportion which 
is not always possessed by teachers and writers. 


Gas Producers. By W.A.Tookery. (London: Percival Marshall & Co.) 1s. 

To the man who has to look after a gas producer, this little 
book will supply a good deal of useful info mation. The author 
does not claim that his work is a highly technical treatise, but 


is limited, and we think he is justified. 
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BRITISH SCIENCE GUILD. 


The inaugural meeting of the British Science Guild was held 
on Monday at the Mansion House, the Lord Mayor being in 
the chair. LEE 

In order to state clearly the objects of the British Science 
Guild we cannot do better than give verbatim the circular 
issued by the secretary, setting forth the motives that have 
prompted the organisers to add one more to the existing list 
of scientific institutions in Great Britain. 


It has been a frequent subject of comment that, although the contri- 
bution of this country to the progress of science has been second to that 
of no other nation, the English people do not manifest that interest in, 
and belief in the powers of, science which are noticeable among the 
peoples of the Continent or of America. In spite of the efforts of many 
years, the scientific spirit, essential to all true progress, is still too rare, 
and, indeed, is often sadly lacking in some of those who are responsible 
for the proper conduct of many of the nation's activities. It is with a 
view of attempting to remedy this evil, and to bring home to all classes 
the nccessity of applying scientific treatment to affairs of all kinds, that 
the proposal is made to bring together those convinced of this necessity 
by founding The British Science Guild.“ 

The objects and organisation of the Guild, which will be entirely dis- 
connected from party politics, are as follows :— 


OBJECTS. 


1. To bring together as members of the Guild all those throughout the 
Empire interested in science and scientific method, in order, by joint 
action, to convince the people, by means of publications and meetings, of 
the necessity of applying the methods of science to all branches of human 
endeavour, and thus to further the progress and increase the welfare of 
the Empire. 

2. To bring tefore the Government the scientific aspects of all matters 
affecting the national welfare. 

3. To promote and extend the application of scientific principles to 
industrial and general purposes. 

4. To promote scientific education by encouraging the support of univer- 
sities and other institutions where the bounds of science are extended, or 
where new applications of science are devised. 


Methods of Attaining these Objects.—(a) By publications. (b) By meet. 
ings. (c) By conferences and lectures. (d) By deputations. 


ORGANISATION. 


Admission of Members.—All British subjects, both men and women, are 
eligible for membership of the Guild; it is expected, however, that its 
members will be recruited principally from the following: -The House 
of Lords; the House of Commons; Colonial Legislatures ; County, 
Distriet, Borough and Parish Councils ; Municipalities ; Educational 
committees ; scientific, technical and literary societies and organisations; 
commercial and industrial chambers and organisations; the learned pro- 
fessions ; universities, colleges, educational bodies and graduates of all 
British universities; representatives of labonr. 

At & meeting of the promoters of the Guild, held, by permission of the 
officers, at the Rooms of the Royal Society, on April 20, 1904, it was 
decided that the steps preliminary to the formation of the Guild should 
be taken by an Organising committee, of which the following were 
appointed members, with power to add to their number: Lord Avebury, 
F. R. S., Prof. W. E. Ayrton, F.R.S., Sir Geo. Sydenham Clark, K. G. M. G., 
F. R. S., Capt. E. W. Creak, R. N., C. B., F. R. S., Mr. Clive Cuthbertson, 
Dr. William Garnett, Mr. Sidney Lee, Sir Norman Lockyer, K. C. B., 
F. R. S., Lady Lockyer, Mr. N. Maccoll, Prof. Raphael Meldola, F. R. S., 
Prof. J. Perry, F. R. S., Sir Gilbert Parker, M. P., Sir William Ramsay, 
K. C. B., F. R. S., Dr. W. N. Shaw, F. R. S., Prof. S. P. Thompson, F. R. S., 
Dr. Augustus Waller, F. R. S., Sir Henry Trueman Wood. 

The organising committee bas elected Sir Norman Lockyer president, 
Tord Avebury honorary treasurer, Lady Lockyer honorary assistant 
treasurer and Mr. C. Cuthbertson honorary secretary. It was resolved 
that life members of the Guild shall pay, on admission, two guineas, which 
includes a registration fee of 2s. 6d., and that annual subscribers ehall 
pay, on admission, 5s., and in each subsequent year 2s. 6d. It was also 
resolved that donations may be accepted. The committee are now engaged 
in communicating with those corporate bodies and individuals whose 
support and sympathy are desired. 

A general committee will be appointed, which will subsequently select 
from its members an executive committee for the management of the 
affairs of the Guild. The executive committee will meet from time to 
time as their chairman may direct, and will formulate such rules as expe- 
rience may suggest, for the approval of the general committee. The 
general committee will probably take power to appoint or approve local 
and special committees, which will act as branches of the guild. 


The first efforts of the organising committee were directed to 
making known the scope and objects of the movement as widely as 
possible, without having recourse to advertisement. Notices of the 
formation of the Guild were sent to the Press, and were published 
by a large number of the leading newspapers and periodicals at 
home and abroad. At the same time invitations to join were sent 
to the Fellows of the Royal Society and the members of both Houses 
of Parliament. A considerable number of the former body signified 
their approval of the scheme, but the response from the Lords and 
Commons was less encouraging. Inquiries were made as to the 


‘its sphere. 


they liked. 


best means ‘of bringing the Guild to the notice of other important 
societies. 
number of invitations were distributed among the leading members 
of county councils and their education committees. 


By the courtesy of the County Councils Association a 


Circulars 
inviting the co-operation of chambers of commerce throughout the 


kingdom were issued, and, where the reply was favourable, letters 


were sent to all members of the chamber. In the Society of Arts 
the committee hoped to find a body whose sympathies would be 


with the Guild; nor have they been disappointed in this expectation. 


Circulars are being forwarded to all members of the society, and 
many have already joined. 

By such steps the membership of the Guild had reached on May 24, 
1905, a total of 885, of whom 134 were annual subscribers, and 201 
were life members. The subscriptions and donations received have 
amounted to £495. 12s. 6d., and the expenses, chiefly for stationery 
and printing, to £78. 11s. 2d., leaving a balance of £417. 1s. 4d. in 
hand on May 24, 1905. . 

During the first stage of the existence of the Guild the public 
activity of the committee has been limited by reasons of policy. 
The committee think, however, that the time liae now come when 
it is advisable to advance beyond the general statement of aims and 
objects, which was all that an organising committee was in a position 
to formulate, and to proceed to the formation of a general com- 
mittee which would be empowered to draw up a definite programme, 
and to take action in furtherance of the objects of the Guild. In 
order that the general committee, on its formation, may have at its 
command the best advice with regard to the questions which will be 
brought under its consideration, it has been decided to enlarge the 
organising committee so as to include among its members represen- 
tatives of many important departments of national activity. From 
this body it is proposed to organise sub-committees, who would be 
asked to consider the condition of the profession or industry which 
they represent, and to report to the general committee in what way 
they can recommend that, the influence of the Guild should be 
exerted. It is suggested that these reports, drawn up by distinguished 
members of & profession and signed by others, should be published 
by the guild, and it is hoped that in this way, among others, public 
attention may be aroused with regard to many questions in which 
progress is a matter of national concern. 

To prevent the possibility of misconception, the committee give 
the following explanation of their view of the position which the 
guild is intended to occupy in relation to other bodies whose aims 
are also of a scientific character. The Royal Society was founded 
for the promotion of natural knowledge; the British Association for 
the advancement of science; the Society of Arts for the encourage- 
ment of arts, manufactures, and commerce. The Science Guild, 
though in sympathy with all these objects, is not identical in aim 
with any of them. The promotion of natural knowledge is outside 
Its purpose is to stimulate, not so much the acquisition 
of scientific knowledge. as the appreciation of its value, and the 
advantage of employing the methods of scientific inquiry, the study 
of cause and effect, in affairs of every kind. 

Such methods are not less applicable to the problems which con- 
front the statesman, the official, the merchant, the manufacturer, 
the soldier, and the schoolmaster than to those of the chemist or 
the biologist ; and the value of a scientific education lies in the cul- 
tivation which it gives of the power to grasp and apply the principles 
of investigation employed in the laboratory to the problems which 
modern life presents. 


At the inaugural meeting there was a large attendance, the 
Lord Mayor being supported on the platform by the Lord 
Bishop of Ripon, Lord Strathcona and Mount Royal, Right 
Hon. R. B. Haldane, K.C., M.P., Admiral Sir Cyprian Bridge, 
G. C. B., Gen. Sir Frederick Maurice, K.C.B., Sir John Wolfe- 
Barry, K.C.B, F.R.S., Sir. William Ramsay, K.C.B., F.R.S., 
Sir Norman Lockyer, K.C.B., E.R.S, Prof. John Perry, F. R. S., 
Dr. R. T. Glazebrook, F.R.S., Mr. James Swinburne, Mr. Alex- 


ander Siemens, Dr. R. Mullineux Walmsley and a number of 
others. 


Sir NORMAN LOCKYER, K.C.B., F.R.S., speaking with regard to the 
necessity for such a movement as this, said he had expressed the view 
some time ago that the object of the guild might be brought about by 
extending the functions of some existing organisation, such as the British 
Association, but he was soon made to see that this was to take too narrow 
& view of the matter. This was not merely a question of science and 
scientific men, but a question of conducting our national activities, State 
services, and private services under the best possible conditions with the 
greatest possible brain pewer. A complete education must be based upon 
things and thinking as well as upon words and memory ; one education 
was wanted for everybody—viz., the best, and this education should 
be carried as far as possible in the case of each individual, whether the 
time available for education and instruction was long or short. No one 
should be stopped—save by his own incapacity—from proceeding further 
down the fair stream of education which should make the complete man 
both intellectually and physically ; we wanted this stream freed from the 
impediments with which it was at present dammed; spell the word how 
These impediments were absolutely hurtful, and most of 
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them unnecessary. We wanted to revert to the ideal ancient university, 
under the curriculum of which the natura rerum was never absent, and 
the poor student was always cared for. Most people had wondered at the 
rise of the army and navy of Japan, but there was nothing to wonder at, 
although most of the reasons suggested were wrong. What really had 
happened in Japan was that for the last 30 years everybody from the 
Mikado to the smallest boy and girl had been taught to think, and they 
represented at the present moment the maximum brain power and effici- 
ency as the result of that treatment. Mr. Chamberlain, Lord Rosebery and 
others had referred to the great relative advance in the commerce and 
industry of Germany and the United States. He would like to point out 
that these were par excellence the lands of State-aided universities. It 
was more than a coincidence. If the Guild helped in any way to improve 
our national position in this respect it would not have been founded in 
vain; but there was certainly much for it to do along many lines. 

The LORD BISHOP or RIPON then moved a resolution: That the 
Right Hon. R. B. Haldane be elected President of the British Science 
Guild.” He said that he believed the time had arrived when such an 
institution should take its place among the useful institutions and societies 
of this country. After commenting on the general backwardness of Great 
Britain as compared with other countries, the speaker gave two examples 
of this. In Holland and Germany, he said, there were two great institu- 
tions called museums of safety, and the purpose was to show in working 
models every appliance devised by thelgreat study of scientific men for the 
protection of life and limb and for the promotion of health. These institu- 
tions were open to the public—to both master and man—and were iring 
witnesses to the urgent importance of showing how scientific methods an 
human study might be brought to bear for the protection of health and 
the life of the people of the world. The urgency for the foundation of 
this Guild was clear to him, as also was the method of carrying it on. A 
difficulty had arisen as to the nature of the man who should be president, 
but he thought a happy combination of the qualities necessary for the 
office were to be found in Mr. Haldane, whom he had very much pleasure 


in proposing. 

LORD STRATHCONA axb MOUNT ROYAL in a brief speech seconded 
the proposal. 

Sir WILLIAM MATHER, in supporting the resolution, thought we 
shoold not underrate ourselves. We had plenty of science and processes, 
but tbe trouble was that the people of England had not been trained by 
those responsible for the national education to use the methods of science 
available. There was no difficulty in getting men—doctors of science and 
so on—to take charge of departments and to take leading positions, but 
it was in the subordinate positions, such as assistant managers, foremen, 
ére., and even in the workpeople themselves, that there was a great 
weakness. He had recently been for a four months’ tour in the United 
States. Ten years ago, at the leading 30 universities there, 32,000 day 
students attended, whilst at present there was 65,000. The total number 
of colleges and universities in the States was about 500, and from these 
last year there graduated 20,000 students. Obviously & large proportion 
of these could not take leading positions, and it would thus be seen what 
& vast quantity of trained intelligence was being yearly placed upon the 
ordinary labour market. In Great Britain the yearly average of students 
graduating in this manner wasonly 1,200 or 1,500. The greatest work of 
this Guild was to work upon the Government of the day, Liberal or Con- 
servative, and to take care that there should be sufficient expenditure to 
en&ble our people to have the same opportunities that the people of 


America had had. 
The election of Mr. Haldane as president was then unanimously 


agreed to. 

Mr. HALDANE, in returning thanks, touched upon a variety of points, 
mostly of a political and social nature. With regard to the conditions in 
Germany, he said that, figuratively speaking, the German was ruled with 
a birch from the cradle to the grave, and that as a matter of fact an out- 
cry was being made for the freer conditions of Great Britain. He thought 
that a compromise between the two systems would be beneficial. He 
hoped to see the day when there would be a corps of scientists at the elbow 
of the Government to guide the scientific welfare of the nation. We 
possessed the right material, and if we were given the chance we could 
beat the world, but we wanted knowledge to accomplish this. 

Mr. C. W. MACARA, President of the Federation of Master Cotton 
Spinners’ Associations, moved the election of the list of proposed vice- 
presidents (given in our issue for Oct. 20). 

Admiral Sir CYPRIAN BRIDGE seconded and Major-General J. F. 
MAURICE supported. l 

The resolution was carried unanimously. , i , 

Sir JOHN WOLFE-BARRY, F. R. S., K. C. B., in moving that the Presi- 
dest and vice-presidents be elected members of the General committee, 
id this movement must be looked upon as distinctly an educational 
Ex t to educate the people at large and the Governments and poli- 
ical parties not to undervalue the great resources of science in the 

the kingdom. 
development OF © was 8 and carried. 

This dp thanks to the Lord Mayor terminated the proceedings. The 

A vote O ‘dents was given in our issue for October 20. Since then 
list of vice Pr Tord Alverstone, G.C.M.G., F.R.S., and the Right Hon. 
d . E FR. S., have been added. The remaining officers of the 
or , 


Guild are as follows: Vice- 


— Sir Norman Lockyer, K.C.B., F.R.S. 


Chairman of „„ bney, K. C. B., F. R. S.; Sir Lauder Brunton, 
Chairmen.— Six „ Cockburn, K. C. M. G.; Sir Gilbert Parker, 
F. R. S.; the Hon. tee. —J . W. Alsop, Esq., Birkenhead. ; Prof. Ayrton, 
MP. General Comm Esd.: Shelford Bidwell, Esq., F.B.8.; Prot. 
PRS.; G. T. Beilb, mes Blyth. Bart.; Sir William Bousfield ; 
Biles, Glasgow; 1 P.; Sir E. W. Brabrook, C.B. ; R. H. Caird, Esq.; 


Thomas Burt, Esq., 


; Mi i ; Prof. Church 
: ock; Michael Carteighe, Esq. ; : 
Dr. Robert Caird, Green | 


F.R.8.; Capt. Ettrick Creak, R.N., C.B., F.R.8.; Col. Crompton, C.B.; 
Sir William Crookes, F.R.S. ; C. Cuthbertson, Esq.; Prof. George Dar- 
win, F. R. S.; Dr. Henry Dyer; Dr. F. Elgar, F.R.8.; Sir Charles 
Eliot, Vice-Chancellor, Sheffield University; D. Ferrier, Esq., M.D., 
F. R. S.; Dr. William Garnett; C. E. Gifford, Esq., R.N., C. B.; Prof. 
Andrew Gray, F.R.S., Glasgow; R. Kaye Gray, Esq.; R. A. Hadfield, 
Esq.; Prof. W. D. Halliburton, M.D., F.R.S. ; Prof. F. W, Hard. 
wick, Sheffield; Prof. Herdman, F.R.S.; Sir Henry Hibbert; Sir 
James Hoy; Miss Hurlbatt; Prof. A. H. Leahy; Sidney Lee, Esq.; 
Prof. A. Liversidge, F.R.S., Melbourne; Sir Oliver Lodge, F.R.S., Principal, 
Birmingham University; Prof. A. E. H. Love, F.R.S.; C. W. Macara, 
Esq., president of Federation of Master Cotton Spinners’ Associations; 
Sir Philip Magnus; Major-Gen. Sir Frederick Maurice, K.C.B.; Prof. 
Meldola, F.R.S. ; Prof. C. Lloyd Morgan, F. B. S.; Sydney Morse, Esq. ; 
A. Mosely, Esq., C.M.G.; E. K. Muspratt, Esq., Liverpool; Sir A. Noble, 
Bart., K.C.B., F. R. S.; Harry Nuttall, Esq., president, Chamber of Com- 
merce, Manchester; the Hon. C. A. Parsons, C.B., F.R.S. ; Prof. J. Perry, 
F. R. S.; Prof. E. B. Poulton, F. R S,; Sir William Preece, K.C.B., F. R. S.; 
Sir William Ramsay, K. C. B., F. R. S.; J. H. Reynolds, Esq., School of 
Technology, Manchester; Sir Henry Roscoe, F. R. S.; S. W. Royse, Esq., 
Manchester; Sir Arthur Rücker, F. R. S., Principal, London University; 
F. W. Rudler, Esq.; Prof. M. E. Sadler; Dr. W. N. Shaw, F. R. G.; 
Alexander Siemens, Esq.; Prof. E. H. Starling, F. R. S.; the Rev. Thomas 
Stebbing, F. R. S.; the Right Hon. Lord Strathcona and Mount Royal, 
G. C. M. G.; Sir Joseph Swan, F. R. S.; James Swinburne, Esq. ; Carmichael 
Thomas, Esq.; Prof. Silvanus Thompson, F. R. S.; F. Verney, Esq., 
L. C. C.; the Very Rev. H. Wace, D. D., Dean of Canterbury; Dr. Augustus 
Waller, F. R. S.; Prof. R. M. Walmsley ; Sir Philip Watts, K. C. B., F. R. S.; 
Bear-Admiral Sir W. J. L. Wharton, K. C. B., F. R. S.; W. Whitaker, Esq., 
F. R. S.; Spenser Wilkinson, Esq.; Sir John Wolfe-Barry, K. C. B., 
F. R. S.; Sir Henry Trueman Wood; A. F. Yarrow, Esq. 


STREET LIdHTINd IN LONDON. 


Mr. Sydney Dobson, chief engineer of the St. James’ & Pall 
Mall Electric Light Co., writes us as follows: — 

I agree with you that it should not be difficult to prove that the 
streets could be more efficiently lighted by modern electric lamps than by 
gas. The gas companies will, of course, draw the comparison between 
their present prices, which are very low, and some old prices for electric 
lighting, which are unduly high, and it must be borne in mind that, if 
electric light is to hold its own, many of the present prices will have to be 
considerably reduced. My own company has recently secured the renewal 
of its contract in the City of Westminster at the price of £17 per 10 ampere 
lamp per annum, in the face of the most determined effort of the gas com- 
pany to obtain it, and we have, further, agreed to provide 900 c.p. per 
lamp as against 700 c.p. given at por lf you will apply these figures 
to the part of Fleet-street to which you refer, you will see that for £204 a 
light of 10,800 c.p. would be given by electric light, as against 8,000 c.p. 
given by gasat & cost of £208. "There are on the market even now flame 
lamps which could be run at about the same cost, and would give about 
twice the candle-power stated for the ordinary lamps, and, with these, I 
ibink competition by gas would be impossible. 

You mention that the lanterns of the existing electric lamps in Fleet- 
street are inefficient, and this well-known defect is alone sufficient to 
vitiate any comparison between the possibilities of gas and electric light. 
My own company has suffered in the same manner, the street lamps 
having been fitted, in accordance with the orders of the late St. James's 
Vestry, with globes of Muranese glass. We have recently induced the 
Westminster City Council to allow us to substitute ordinary opalescent 
globes, with the result that the candle-power of the lamps has been 
increased from about 475 to 700. 

You have, no doubt, seen the reports of Mr. Bradley, the engineer to the 
Westminster City Council, on the street lighting in the City. They con- 
tain figures of the candle-powers of ‘various illuminants, measured under 
actual working conditions and they will thus enable you to make a better 
comparison between the costs than any estimate which I should be able 
to give you. 

(Mr. Bradley's report summarising tests made over 18 months was 
published in The Electrician, Vol. LII., p. 812.—Eb. E.] 


Messrs. Johnson & Phillips (Ltd.) write :— 


By means of incandescent gas the gas companies have recently 
made a claim that they are able to better illuminate streets and open 
spaces and at a much cheaper rate than can be done by means of arc 
lamps, and they take as an example Fleet-street, where 12 arc lamps 
have been replaced by 34 gas standards. In order to make a fair com- 
parison between the two forms of lighting it would only be fair to com- 
pare them on somewhat the same basis, and not compare them as 
the gas companies have done—namely, high-pressure or ordinary incan- 
descent gas in clear lanterns against the old-type arc lamps fitted inside 
Muranese glass lanterns, The comparison should be made with both 
types of lamps in clear glass globes. 

At the time when arc lamps were first brought into use for lighting, 
the change was so sudden from paraftin lamps and the old flat-Hame 
gas burner, objections were immediately brought forward to the effect 
that the light was injurious to the sight, and in order to overcome this 
difficulty the arc lamps were provided with either ground glass or Muranese 
glass lanterns, the glass cutting off about 35 to 40 per cent. of the light. 
In the meantime, gas has been advancing as regards its illuminating power, 
but the change has been very gradual and consequently the same objec- 
tion to incandescent gas lighting has not been raised; as the public have 
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got accustomed to powerful lighting effects. Asa matter of fact, however, 
the light from the present type of gas mantle is not only more injurious 
to the sight compared with flame arc lamps, but also, as the gas burners 
are arranged at the same height as the old type of gas burner, the lamps 
are in direct line of vision of persons in charge of vehicular traffic, increas- 
ing the liability of accidents. With arc lamps having clear glass globes 
this objection would not apply, as the lamps would be suspended at a 
much greater height. 

It is also well known that light has less fog penetrating power the 
nearer it approaches the higher vibrations of the spectra, this accounting 
for ordinary arc lamps being scarcely visible in foggy weather. On account 
of this, flame arc lamps have a considerably more penetrating effect in fogs 
than incandescent gas. In the case of arc lighting by means of direct 
current, the light is reflected naturally downwards. In the case of gas, to 
obtain the same effect it is necessary to reflect the light, the reflection 
being attended with its usual losses. 

According to the latest number of the Journal of Gas Lighting the 
gas company has given figures as to the consumption of gas for the 
lighting of Fleet-street, and according to this report 4,300 hours of 
lighting are assumed as against 4,500 which have been assumed for aro 
lighting. The total cost for gas, attendance, cleaning and mantle renewals 
amounts to £5. 13s. 2d. per annum per double-burner lamp; this works 
out to £192. 7s. 8d. We notice also, according to this report, tl at the 
charge which the gas company makes for 1,000 c.p. high-pressure lamp 
is £18 per annum, including cost of maintenance, gas compression, &.. 

Whilst on the question of gas lighting, we notice in several recent 
instances that where the gas companies have made comparisons no 
amount has been allowed for depreciation, maintenance, &c., in the case 
of high pressure gas. This item is an extremely important one on account 
of the pumps and machinery requisite to di ive same, so that in comparing 
gas lighting by means of high pressure gas with are lighting the com- 
parigon would be about fair, in our opinion, neglecting depreciation in 
both cases. 

Flame lamps of Messrs. Johnson & Phillips (Ltd.) latest desigo, having 
converging carbons and casting no shadows, provided with clear globes 
and taking 10 amperes, would give approximately in the road 16,000 c.p. 
from the 12 arc lamps. Taking in this case also 4,500 hours’ burning, 
the cost of current at ld. per unit amounts to £112. 10s., carbons £35, 
cleaning, &c., £11. 14s., making a total of £159. 4s., exclusive of depre- 
ciation, &c. A considerable saving is shown over and above the cost of 
gas lighting, besides obtaining more than three times the candle-power 
which is obtained from gas. 

It must be admitted, however, that a more effective light diffusion is 
obtained from the 34 gas standards than from 12 arc lamps, and a more 
sat:sfactory method of lighting streets would be by means of a larger num- 
ber of smaller arc lamps; in this case the cost of running would also be 
less than by means of gas for the same amount of useful illamination. 

Another point which should not be lost sight of is that the candle- 
power of the arc lamps is practically constant from day to day, whereas 
the candle-power from the high-pressure gas Janterns decreases from the 
moment the mantle is put on new and lit up. 

From the resulte already published comparing street lighting by means 
of gas with one or two flame are lamps which have been installed in the City, 
there is not the slightest doubt as to the most effective method of street 
lighting. The number of flame lamps installed, however, is only very 
small, and we would suggest that the only way in which this difference 
will be settled will be for the public to decide. This decision could be 
obtained in some town where the municipality own both the gas and elec- 
tricity works, by installing flame arc lamps in one of the streets where 
incandescent gas is already burning, and burning the flame arc lamps on 
alte: nate nights ; this, we think, would satisfactorily end the matter. 


We have also received an interesting letter on the subject 
from a firm of consulting engineers, who inform us that in the 
cases of several towns with which they are connected, they find 
that tlie action of the City Corporation has greatly impressed 
the councillors, though they generally have obtained wholly 
misleading ideas as to what is actually taking place in London. 
In one case, for instance, some of the members of the Corpora- 
tion bad got the idea that throughout the whole of London 
electricity for the street lighting was being displaced by gas ! 


ON THE THEORY OF MAGNETISM.* 


BY P. LANGEVIN. 


1. Themagnetic properties of bodies, and the various ways in which 
they act when introduced into a magnetic field, appear at first sight 
extremely complicated. ‘The ferromagnetic substances take an in- 
tense magnetisation, which is a fanction, not only of the actual 
magnetising field, but, owing to the phenomenon of remanent mag- 
netism, of the whole series of previous fields. Other bodies are slightly 
magnetised in the direction of the external field, and in & constant 
ratio to it, in accordance with a coeflicient, the paramagnetic suscep- 
tibility, which M. Curie has shown to vary inversely as the absolute 
temperature. Furthermore, experiment shows that an elevation of 
temperature makes the same substance pass in a continuous manner 
from the ferromagnetic to the paramagnetic state, just as it enables 
a body to pass continuously from the liquid to the gaseous state. 


— — — 


* From the Journal de Physique of October, 1905. 


Finally, other bodies, perhaps the most numerous, are very feebly 
polarised in a direction opposed to that of the magnetising field, and . 
are called diamagnetic. No transition can be observed between this 
property and the two first. Besides, another profound difference 
lies in the fact that the diamagnetic susceptibility is, except in the 
case of bismuth, rigorously independent of the temperature and tho 
physical state. 

Hitherto no satisfactory account has been given of these com- 
plexities ; Ampére's hypothesis of molecular currents, elaborated by 
Ewing, accounts for certain facts of ferromagnetism and paramag- 
netism, but says nothing about the origin of these currents and the 
cause which maintains them. Weber, on the other hand, accounts 
for diamagnetism by the supposed existence within the molecules of 
circuits of zero resistance in which the establishment of an external 
field produces induced currents such that the total flux traversing 
the circuits remains zero; the direction of these currents by Lenz’s 
law corresponds to diamagnetism. Maxwell, in his Treatise, has 
endeavoured to unity the hypotheses of Ampère and Weber without, 
however, obtaining any accurate solution for lack of data concerning 
molecular structure. 

2. Nowadays we possess such data, thanks to the theory which 
makes of matter an agglomeration of electrons in motion, of elec- 
trified centres of both signs, whose displacement produces in the 
ether a magnetic field like that due to a current element, and pro- 
portional to the charge of the electron and to its velocity. The 
creation of this magnetic field at the moment when the electron is 
set in motion implies an expenditure of energy proportional to the 
square of the velocity acquired and represented by the self-induction 
of the equivalent current. It is of the same form as kinetic energy. 
An electrified centre, therefore, possesses an inertia by the mere fact 
of its being electrified, and it appears probable to-day that all inertia 
is electromagnetic, the inertia of a material molecule being but the 
sum of the electromagnetic inertias of the electrons which constitute it. 

Further, an electromagnetic or luminous radiation is emitted 
every time an electron undergoes a change of velocity, an accelera- 
tion or retardation, and it is natural to find in the electrons which 
gravitate in closed orbits within the molecules the origin of the 
spectrum rays. The period of luminous vibrations, being about 
10-¹ seconds, must be of the order of r, the period of revolution of 
the electrons in their orbits. 

We know how this conception allowed Prof. Lorentz to anticipate 
certain peculiarities of Zeeman's phenomenon, and how experiment 
entirely confirmed them. 

8. It is natural to identify these electrons gravitating in closed 
orbits with Ampére’s elementary currents. It is easily shown that 
such an orbit, of surface S, described for a time, r, by an electron 
of charge e, is equivalent, as regards the generation of an average 
external magnetic field, to a magnet normal to the plane of the 
orbit and of magnetic moment, 


MzeSjr - 8; 
in other words, the orbit is equivalent to a circuit traversed by a 
current of intensity e/r. 


It is useful perhans to recall that the production of a magnetic 
field by an electrified particle in motion with respect to the ether 
is a necessary consequence of Hertz's equations. These, completely 
borne out by experiment, translate into mathematical language the 
existence of Maxwell's displacement current and the phenomena of 
induction according to which, in a vacuum, every variation of either 
the electric or magnetic field suffices to produce the other, thus :— 

a. The integral of the electric field along a closed circuit equals 
the time-variation of the flux of magnetic force traversing the circuit 
(induction). 

b. Theintegral of the magnetic force along a closed circuit equals 
the time variation of the flux of electric force traversing the circuit 
(displacement current). - 

The last rule supposes that the surface bordered by the circuit 1s 
not traversed by any electric charge, by any free clectrons. 

Let us now consider an electrified particle O of charge e, moving 
along OX with velocity v with respect to the medium (supposed, in 
Lorentz's theory, to be quite immovable), and let us apply the second 
one of the above rules to a circumference of radius AM =}, having 
its plane perpendicular to the direction OX. 

The eleetrified particle being a solid of revolution about OX, it is 
impossible that the magnetic field, being the same at every point of 
the circumference MN by symmetry, should be zero on that circum: 
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ference, because the flux of electric force traversing it varies on 
account of the motion of the particle. Further, the magnetic field 
H at M is necessarily tangent to the circumference, that is to say, 
normal to the plane of the figure, for the whole system is evidently 
applicable to its own image with respect to this plane, and because 
a magnetic field which possesses the symmetry of a revolving cylin- 
der,* has only one plane of symmetry normal to its direction. 

The integral of the magnetic field along a circumference of length 
27l is 2-1 H. To calculate the time variation of the flux of electric 
foree, let us find the variation of this flux when the particle is dis- 
placed during the time dt by the length OO - vd! The new flux 
produced by O across MN equals that produced by O across the cir- 
cumference M'N', equal to MN and distant from it by the length 
AA'—vdt. But the difference of fluxes produced by O across the 
two circles is, by Gauss's theorem, equal to the flux across the 
eylindrical space MNM'N' which makes with the circles a closed 
surface containing no charge. This flux is 


db n: sin a2zlvd!, 


e . 
H = 2rlH = ig gin a27zlvdt, 
ev. 
H= us sin a. 

This is exactly the magnetic field which would be produced in M 
by a current element of length és placed at O, parallel to OX, and of 
moment :é$ ev. 

The value /R, taken for the electric field at M, supposes that this 
field is not modified by motion, a supposition which remains practi- 
cally accurate so long as the velocity v does not approach that of 
light ; otherwise the law of induction shows that the magnetic field 
generated reacte in turn upon the electric field, changing its distri- 
bution, the lines of force tending, at a distance O, large in comparison 
with the radius of the particle, to accumulate in the plane normal 
to OX. 

The expression obtained for H remains applicable even to electrons 
present in the molecule, since their speed does not in general appear 
to become greater than one-hundredth of that of light. 


FIG. 2. 


It is easy, as various authors have already done, to calculate, on the 
basis of the preceding result, the projection H,, in any direction 
PM. of the magnetic field H produced at the point M by an electri- 
fied particle O describing & closed orbit, small in comparison with 
the distance R, along a curve whose projection C upon a plane 
normal to PM is the only matter of importance, since the component 
of the velocity parallel to PM produces in M a magnetic field normal 
to PM whose projection is zero. Let v be the velocity projected. 
If p is the distance between this velocity and the point P, the simi- 
larity of the triangles PQM and ZMH gives H,=HR?*/R sin a. 
Whence, on replacing H by its value ev sin a/R?, we have H, =epv/R*. 

The moment pv of the velocity with respect to PM is also equal 
to double the areolar velocity A of the point O on the projected orbit, 
with respect to the point P, and is counted positively in the trigono- 
metrical sense. Therefore, H. = 264 / R.. 

This projected magnetic field H, will remain constant in the 
special case where the motion of the electron would be due to central 
forces emanating from a point, C, within the orbit, and where the 
direction MP would pass through this point C, since the areolar 
velocity A would then remain constant, as well as the distance R, 
supposed great in comparison with the dimensions of the orbit. 

In all other cases Piz will be variable, and the quantity which 
then concerng us is its mean value H, as a function of the time. If 
the variation, of R with the displacement of O are of the second 
order with regard to the dimensions of the orbit, which supposes R 
great with regard to p— L e. a always near a right angle, R may. be 
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considered invariable, and we have, if A represents the mean value 


of the areolar velocity, —  9eÀ 


If S represents the. surface of the orbit projected and er the period 
of revolution, we have evidently A= S/r, and hence 
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The elementary current is therefore equivalent, as regards this 

mean field, to an elementary magnet of moment 
M=cS/r=eA . . . . . . . (1) 

It is easy to show that this equivalence holds good, for the dis- 
tant points of the orbit, in any direction, so long as the variations of 
R are of the order of the dimensions of the orbit. Hence, on the 
whole, the mean magnetic field produced by an elementary current 
at a distance is the same as that of a magnet normal to the pla n of 


the orbit and of moment eS/r —eA. 

À molecule contains as many such elementary currents as it con- 
tains electrons in motion. The collection of equivalent magnets 
may have a zero magnetic moment as a resultant. Thie will be the 
case if the molecular edifice possesses a sufficiently high degree of 
symmetry to ensure that it is incompatible with the dissymmetry of 
a magnetic moment comparable with that of a turning cylinder. If, 
on the contrary, the molecule has for its group of symmetry an 
intergroup of that of the turning cylinder, a resultant moment may 
exist, and the molecule will be a small magnet. 

We shall see that in all cases the creation of an external magnetic 
field modifies the elementary currents, as Weber supposed, by dia- 
magnetically polarising all the molecules. This effect is the only 
effect produced if the resultant moment is zero: the inaterial is dia- 
magnetic in the ordinary sense of the word. If the resultant moment 
is not zero, another phenomenon, due to the orientation of the mole- 
cular magnets by the external field, is superposed upon the initial 
diamagnetic phenomenon: the substance is then paramagnetic, if 
the mutual actions between the molecular magnets are negligible as 
in the case of gases or solutions, but ferromagnetic in cases where 
these mutual actions play the essential part. As soon as the para- 
Magnetism appears it is enormous in comparison with the initial 
diamagnetism, and masks it completely. This explains the absence 
of continuity between para- and diamagnetism: the substance 
either possesses, or does not possess, the dissymmetry of the turning 
cylinder. Paramagnetism either exists or does not exist, and, when 
it does exist, it completely masks the underlying initial diamagnetism. 


(To be concluded.) 


— 


ELECTRIC POWER SUPPLY IN LONDON. 


The following report has been prepared hy the Highways Committee of 
the London County Council with regard to the question of the sup- 
ply of electric power in London, as the result of the various proposals 
by companies in the last session of Parliament concerning this matter. 
The report which is dated October 23, was put in the hands of 
members before last Tuesday’s meeting of the Council, but for the 
reason stated below it could not be dealt with at that meeting. The 
Highways committee has been advised that as regards any proposals 
for legislation in this direction it will be necessary to proceed under the 
Borough Fund Acts 1872, as applied by the County Council (Bills in 
Parliament) Act, 1903. Notice will therefore have to be given by public 
advertisement that the question of promoting legislation dealing with the 
su py of electrical energy will be considered by the Council at a meeting 
toe eld on a specified date, which it is suggested should be November 14th 
next. It will be necessary at that meeting for a resolution to be passed 
by an absolute majority of the whole Council to promote such legislation 
and to defray out of the county funds the costs and expenses of so doing. 
The Council will afterwards, in accordance with the provisions of the 
Borcugh Funds Acts, have to obtain the approval of the Local Govern- 
ment Board to tlie course indicated in the resolution. 

The report is as follows :— 

Supply of Electrical Energy in London. Proposed Application to 
Parliament—Session 1906. 

1. We desire to direct the attention of the Council to the very im“ 
portant issues which have been raised in connection with the introduction 
into Parliament, in the session of 1905, of several bills dealing on a much 
larger scale than any brcught forward hitherto with the supply of elec- 
trical energy in London and certain adjacent districts. The largest of 
these schemes, that promoted by the Administrative County of London 
and District Electric Power Company, contemplated the supply of energy, 
both in bulk and also to large retail consumers over an area of upwards of 
500 square miles, The basis of this scheme was that the company should 
by agreement, or failing this, by competition with the consent of the 
Board of Trade eventually become suppliers of electrical energy in bulk 
to all the local authorities and companies supplying in London, and in a 
large area outside London, or else absorb the existing undertakings and 
carry on the whole service, In the event of the existing supplying autho- 
rities not being absorbed, they would “scrap” their generating stations 
and become retailers or distributors of the energy sold to them in bulk or 
wholesale by the Administrative Company, At the present time about hal 
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London is supplied with electrical energy by local authorities’ under- 
takings, each confined to a single borough, and the other half is supplied 
by companies whose undertakings are, with a few minor exceptions, com- 
pulsorily purchasable by the borough councils in 1931. 

This right of purchase by the borough councils, which is a cardinal 
feature of the Electric Lighting Acts of 1882 and 1888, still exists, but its 
value and practicability have become seriously jeopardised by the character 
which the companies’ undertakings have assumed. 

Inasmuch as a single company's undertaking often extends through 
several boroughs, whilst there is only one generating station, many local 
authorities will, if present circumstances continue, only be able to buy 
mains and no station, while others only will be able to buy mains and a 
station far too large for the needs of a single borough. In some cases, 
moreover, the stations are outside areas of supply, and, it is contended, 
not purchasable at all. 

We have frequently drawn attention to these difficulties when, on former 
occasions, schemes much more restricted in character and extent have been 
put forward. The scheme of the Administrative Company, however, raises 
these issues in a far more acute form. Had the bill become law an enor- 


mous monopoly would have been created in the supply of what is now one. 


of the most important and vital factors in the commercial development of 
London and the neighbouring districts. The danger of such a state of affairs 
is such that we do not feel it necessary to enlarge upon it now. It will be 
sufficient to remind the Council that the electrical supply, in common with 
the water, vas and tramways services, in most of the large cities in England 
is in the hands of the local authorities respectively concerned ; it bein 
clearly vonsidered that a monopoly in services of this character, whic 
are vital to the welfare of the community, should not be in private hands. 
It seems clear, however, from the fact that this scheme (although it largely 
ignored the statutory rights of existing undertakers and tended to the 
creation of a private monopoly) received the approval of Committees of 
both Houses of Parliament, that those committees must have been con- 
vinced that electrical energy was not at the time supplied ia a sufficiently 
attractive and cheap form to meet the needs of manufacturera and others 
in London and the immediat» neighbourhood, and that, to enable a satis- 
factory supply to be given, & scheme or schemes on a much larger scale 
than any then authorised was necessary. A great feature of the case for 
the Administrative Company's Bill was that existing areas were too small 
to admit of the generstion and distribution of energy on the most econo- 
mical scale, and, consequently, at the lowest prices. 

While admitting the proposition tliat larger areas than several of those 
at present existing are necessary to secure these ends, we do not feel that 
it is necessary either to entirely disregard the statutory rights of existing 
undertakings or to place them in such a position as will make it impossible 
for them to carry out their service. 

What is required at this juncture of the history of the electricity 
question ie, in our opinion, that a complete view of the case should bo 
stated by an authority capable of putting that case before Parliament. 
Up tothe present all that has been attempted has been to deal with the 
problem separately from the company's standpoint and the borough 
council's standpoint, which together do not, however, make up the whole 
case so far as it concerns London. This for tho reasons set out iu this 
report can, we think, be most adequately done by the Council, as the 
central municipal authority. We have accordingly carefully considered 
how the advautages aimed at can be gained otherwise than by the creation 
of a private monopoly, and we have arrived at the conclusion that, having 
regard to the extent of area necessary to secure economical supply, and to 
the importance of preserving, as far as possible, the existing rights of 
local authorities ad the principle of municipal ownership contemplated 
by the Acts of 1882 and 1888, thə only possible alternative is for the 
Council to obtain such powers as will enable it to supply electrical energy 
in London and the neighbourhood, the Council being the only London 
municipal authority entrusted with!an area large enough to allow of genera- 
tion on the necessary economical scale. The fact that the Council already 
has a very large generating station to aupply electrical power for the tram- 
ways of London is, in itaelf, largely in its favour by rendering possible a 
load of the most economical character. We would point out, too, that one 
important objection which was raised in the case of the Administrative 
Bill was the enormous powers that would be conferred on private indi- 
viduals in respect of the breaking up of streets and the interference in 
other ways with public property. It seems obviously desirable that such 
extensive rights as would have been conferred in regard to public property 
should be in the hands of a public authority, and, moreover, as the Council 
is itself from time to time laying electric mains in all parts of London for 
tramway purposes, considerable convenience and economy of work would 
be gained were the two services in the Council's hands. In addition, there 
is the fact that the Council is already responsible for the conduct of very 
large services involving the consumption of such similar stores and the 
formation of such similar organisations as would be ne-essary for the supply 
of electrical energy. In view, therefore, of these considerations of economy, 
and also the importance of retaining in public hands the control of a 
service so essential to the development of London in the future, we believe 
tliat the Council will think it right to seck powers to enable it to supply 
electrical energy as proposed. The authority to be sought should, we 
think, include power (1) to supply eaergy in bulk throughout the whole of 
the area in question, and (2) to supply energy to large individual con- 
sumers, as, for instance, railway, canal and tramways companies or authc- 
rities where these undertakings extend over more than one area. 

We have not at present gone fully into the details of a definite scheme 
for the supply of electrical energy, but, from reports which we have had 
before us, and having regard to the favourable position in which the 
Council stands in many respects, we are of opinion that it will be quite 
practicable to put forward a satisfactory scheme, bearing in mind the im- 
portance of providing cheap electrical energy for general use in London, 
and at the same time securing continuity of the policy of public control 
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which was intended to be ensured by the purchase clauses of the Electric 
Lighting Acts of 1882 and 1888. f 

The Council on October 24, 1905, authorised us with the Parliamentary 
Committee to confer with reprosentatives of the London local authorities 
upon the whole question of the supply of electrical energy in London. It 
is proposed to hold this conference on Monday, November 20, 1905, and 
we will then place our proposals, in the event of the Counci! adopting 
them, very fully before the local authorities. In the meantime, however, 
we have thought it right, having regard to the short time available for tho 
issue of the necessary Parliamentary notices as to the deposit of a bill, &c., 
to place before the Council this outline of the policy which we recommend 
it to adopt. We have, as required by Standing Orders Nos, A.27 and 
A.161, informed the Finance and Parliamentary Committees of our inten- 
tion to recommend the Council in this sense. It is, however, necessary for u3 
to ask the Council to suspend the operation of Standing Order No. A.161, 
which requires that all proposals relating to applications to Parliament for 
powersshall besubmitted to the Council not later than its first meetingin June 
of each year. We think that this is c early a case of urgency, which comes 
within the class contemplated by Standing Order No. A.162, inasmuch as 
it was not until August that it was known that the Administrative Com- 
pany’s Bill would not pass. We have consulted the solicitor, in accor- 
dance with Standing Order No. A. 163, and he is of opinion that the 
Council has power to promote legislation in the direction indicat d, pro- 
vided that the provisions of the Borough Funds Act, 1872, as applied by 
the County Councils (Bills in Parliament) Act, 1903, are adopted. We 
recommend: 


(a) That the operation of standing order No. A. 161, relating to the 
time for the submission to the Council of schemes involving application 
to Parliament, be suspended, in order that the following recommendations 
may be considered. 


(L) That authority be sought in the session of Parliament of 1906 (i.) to 
enable the Council to supply electrical energy in London and certain sur- 
rounding districts on the lines indicated in this report ; (ii.) to confer upon 
the Councii power to carry out any necessary works, including the erection 
of buildings, the laying of mains, &c., necessary to give ellect to such 
powers; (iii.) to empower the Council to make arrangements with local 
authorities and others having power to supply electrical energy, and to 
enter into agreements to give effect thereto; and (iv.) to confer upon 
the Council any general powers which may be necessary to enable it 
effectively to supply electrical energy. l ia 

(c) That the costs and expenses of promoting the legislation referred to 
in the foregoing resolution be defrayed out of the County fund. 

Norz.— The Finance committee will report under Standing Order No. A. 
27 when this report is considered on November 14, 1905. l 

Nort Any expense to be incurred in promoting this bill must bein 
pursuance of a resolution of an absolute majority of the whole number of 
the Coun il. 


The following, which took place at Tuesday's meeting of the London 
County Council, has an important bearing on this matter. On the recom- 
mendation of the Finance Committee to lend £25,000 to the Fulham 
Borough Council for extending the electric lighting plant, 

Sir t. M. BEACHCROFT moved the following amendment: That the 
matter be postpone! for further consideration." There was good reason, 
he said, to believe that sooner or later electricity would be supplied at 4d. 
per unit, a price at which the borough council could not supply. 

Dr. NAPIER scconded the amendment, and it was carried on a show of 
hands. 


SG aN .. 


MR, A. B. MOUNTAIN’S PRESIDENTIAL ADDRESS TO 
THE LEEDS LOCAL SECTION OF THE INSTITU- 
TION OF ELECTRICAL ENGINEERS.* 


The honour you have conferred upon me by selecting me to be the 
chairman of this important section of our institution, which I fully 
appreciate, places upon me considerable responsibilities, which I can only 
efficiently discharge with your earnest assistance. The Leeds section in 
the past, under the chairmanship of Mr. Dickenson and Mr. Emmott, has 
made considerable progress, and has already proved of great value to those 
members or associates who are unable to attend the London meetings, but 
there are very many connected with the electrical industries throughout 
Yorkshire who have not joined the institution, and whose presence at our 
meetings we would gladly welcome. 

I think the discussions we shall have upon the important Papers to be 
read this session, and our visits to various works in this and other towns, 
will prove an attraction, and I hops, with your agsistance, to see the mem- 
bership of this section largely increased during my year of office. Un- 
fortunately, unlike Mr. Emmott who has just retired from the chair, 
which he has filled with conspicuous ability, my experience in connection 
with electrical matters has been confined mainly to the generation and 
distribution of electricity and points of financial interest connected with 
the management of electricity supply undertakings. I have thought that 
it may be of interest to you if I referred briefly to the development of 
electricity supply undertakings during the last 10 years, with some con- 
clusions which, I think, may be drawn from the approximate figures I 
shall place before you. 


* Delivered October 25th 
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At the end of 1894 there were 60 undertakings with a capital expendi- 
ture of 46, 107, 680; at the end of 1904 there were 445 undertakings, with 
a capital expended of £61,961,313. . The consuming devices reduced to 
ihe equivalent cf lamps connected in 1894 numbered 2,031.398, and at 
the end of 1904 19,971,435. The units sold in 1894 numbered 30,203,766, 
and in 1904 448,078,007. The average price obtained per unit sold in 
1894 was, by ccmpanies 6-08d., and by municipalities 5:32d. ; in 1904 the 
average price obtained by companies was 3:9, and by municipalities 2 7. 

From these figures you will see the splendid progress made in 10 years, 
the capital expended and lamps connected have each increased propor- 
tionately by 10 times, and the units sold by nearly 15 times, while the 
price obtained has decreased by 48 per cent.; but interesting as these 
figures may be as a summary of the result of 10 years, they are much 
more interesting if we try to appreciate the condition of things at either 
end of the period under consideration. In 1894 the difficulties surround- 
ing the erection of an electricity works and the selection of the best 
system of supply were very considerable. The uncertainty of such works 
proving financially successful or growing to the extent they have done 
forced engineers to plan the works upon much too small a foale, but even 
if the desire to erect larger generating plant had been there, it was prac- 
tically impossible to obtain reliable and economical plants of large size. 
In addition to these ditticulties, the selection of the system of supply was 
very much a choice between two evils: if an alternating-current system 
of supply was adopted, motive power developments were a matter of hope 
only ; whereas if direct current was selected, owing to the low pressure then 
generally in use, the cost of distribution over large areas was prohibitive. 
The result was that most of the works constructed at this time were 
planned upon a small scale, with small generating plants, in some cases 
placed in most unsuitable positions; the mistakes, if they are to be so 
called, have in most cases been recognised and extension made upon sound 
lines, with generating plant of much greater capacity ; still, the original 
errors have added largely to the capital expended. This explains to some 
extent why the capital expenditure has increased at the same rate as the 
lampe connected; if we consider at what cost we can put down works at 
the present time to meet our present requirements, we find that by pro- 
viding large generating plant our capital expenditure upon our works 
would be reduced by about 50 per cent., and that we are able to provide 
distributing mains at a cost of about 20 per cent. lees than in 1894; and 
owing to the fact that the pressure of supply has been doubled, such dis- 
tributing mains will now supply four times the number of lamps, so that 
it is difficult to understand, and most unsatisfactory to find the capital 
expenditure and lamps connected increasing at the same rate. The ex- 
planation is probably that the extension of works and mains have been 
carried out upon extensive lines to meet future requirements, and if, as I 
think, this is so, then further lamp connections ehould improve to a very 
large extent the results we have obtained from our undertakings. As an 
actual fact I find the total capital expended upon an undertaking with 
which I am connected per 8 c.p. lamp was, in 1894, £3 ; it is now £1. 5s. 1d. 

The question of depreciation has not received the attention it should 

have done, and is of great importance to the numerous electric supply 
eompanies. Municipalities are compelled to repay their loans within 
short periods, and have already either repaid or accumulated for repay- 
ment very substantial sums, and if we venture to look forward say 15 or 
20 years, a comparison between the results of the working of companies 
and municipal undertakings will be entirely in favour of the latter, 
beeause the interest and sinking fund charges represent approximately 
half the total expended upon revenue account, and if the capital is repaid 
these charges will not exist, and the result will be that the municipal 
undertakings will be able to reduee the price charged per anit by approxi- 
mately one-half, whereas, unless the companies make more substantial 
provision for depreciation, their charges will have to be maintained or 
the profits reduced. I do not wish to convey the impression that I think 
the amount annually contributed by local authorities to the sinking fund 
is sufficient provision for depreciation. They are allowed by Parliament 
to aecumulate profit to the extent of one-tenth of the capital expended, 
and this should certainly be done before large sums are handed over 
for the relief of the rates of those who do and those who do not use 
electricity. 

Perhaps the most interesting part of our results are the figures relating 

to the average price obtained for the units of energy sold ; we find the 
charges have been reduced by companies to the extent of 2-1d. per unit, 
and by municipalities to the extent of 27d. per unit, and we also find the 
natural result that the units sold have increased more rapidly as the price 
has been reduced. The reductions in the cost of production have been 
due to improved load factors, caused by the introduction of electric trac- 
tion, the general adoption of electricity for motive power purposes, and 
the increased consumption for lighting purposes due to reduced charges, 
the division of standing charges over an enormously greater output, the 
great improvement in economy due to the use of larger generating plants, 
and the general improvements in other departments, including that of 
management. From the consumers’ point of view the results should be 
considered satisfactory ; if the latest type of lamps have been adopted, 
not only are they obtaining their energy for lighting purposes at approxi- 
mately one-third the cost, but with the same quantity of energy they may 
obtain practically double the amount of light, which is equivalent to à 
total reduction ent. . . 

The conclusions which I think may te drawn from this very brief 
glance at the progress of electric supply undertakings are, that greater 
care must be exercised in the expenditure of capital, that the introduction 
of large generating plants will lead to ultimate economy and will enable 
us to compel, y; an m parstively small engines employed for driving 
factories, ang pit the co charges will still further enormously increase 

th lighting and motive power purposes, if we 
energy for bo ] demonstration show the actual advantages 


CORRESPONDENCE. 


THE NATIONAL PHYSICAL LABORATORY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The leader in your last issue raises an important 
question which has been much discussed in the technical Press 
and which has for a considerable time received a large amount 
of quiet attention from scientific men and from the official 
representatives of our technical and learned societies. 

The National Physical Laboratory is nominally under the 
control of a well-chosen and thoroughly representative body of 
qualified men, selected, as Dr. Glazebrook points out, from the 
Royal Society and six of the leading technical societies, and on 
them, and on them only, rests the actual responsibility of 
seeing that the work of the institution is confined to the objects 
which led to its inception and justify its existence. 

These objects are set out in the report of the committee who 
recommended tothe Treasury the establishment of the National 
Physical Laboratory, and the legitimate work is admittedly 
confined to such as cannot be properly carried out in private 
laboratories. 

Dr. Glazebrook says: “It is the business of such a labora- 
tory to solve conundrums for the good of industry; it is 
the business of the university to advance knowledge for the 
benefit of all. . . . Work at a laboratory like the Versuch- 
sanstalt at Berlin can readily be treated as confidential. . . . 
If by this Dr. Glazebrook means, as he appears to mean, that 
the National Physical Laboratory might properly perform 
confidential research work for individuals, or even corpora- 
tions, he will find many who disagree with him absolutely. 

The institution is not expected to be self-supporting. It is 
supplied with funds obtained from the public purse as well as 
with subscriptions from societies Rud individuals, and the 
results of its labours should be public property and its work 
should be such as will benefit industry generally. 

Probably tho institution can do excellent research work on 
many of the linos indicated by Dr. Glazebrook, but, unless 
the results are published fully and promptly, the National 
Physical Laboratery will be merely an institution expending 
public funds for the benefit of privateindividuals, and will thus 
hold an untenable position which will soon lead to its extinction. 

It is not necessary to dwell upon the suggestion that the 
laboratory has in the past been in the habit of undertaking 
commercial and other teste and analyses which are admittedly 
outside its scope, as it may be taken for granted that, if such 
be the case, the strong representations which have been made to 
the committeo have for ever rendered its recurrence impossible. 
This matter has been fully ventilated in the Press, and the fact 
that any reports of analyses issued by such an institution would 
carry what would appear to be an official guarantee, which would 
certainly be employed by the unscrupulous to deceive the 
publie, fully justifies the firm stand which has been taken 
against the alleged practice. 

The need for a National Physical Laboratory is admitted by 
all. Much of its work has been admirable, and more and better 
work can be doze if funds are forthcoming. The appeal for an 
additional grant which is now under consideration will, un- 
doubtedly, be better supported if the committee will let it be 
definitely known that the money will be applied only to pur- 
poses which justify the existence of the laboratory for the 
publie good, and not to its conversion into or retention as an 
institution were researches, tests or analyses may be carried 
out for the benefit of individuals. 

So serious are the fears entertained by many prominent and 
influential men as to the intentions of those having actual or 
nominal authority in the National Physical Laboratory, that it 
is very desirable that the Executive Committee should let us 
know the intended future scope of the work. If they will 
guarantee that such work will be limited to that defined in the 
report of the Treasury Committee, they will secure the support 
of many who are now strongly opposed to the granting of 
further funds; they will draw to their side many who are 
sitting on the fence, and they will more firmly secure the 
allegiance of those who are already on their side. Any vacil- 
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lation at this moment will certainly result in the loss of grants 

from some of the technical societies, and will probably prevent 

the acquisition of the public money which is so urgently needed 

and which, properly applied, could produce süch excellent re- 

sults.— Y ours, &c., GEORGE T. HOLLOWAY. 
57, Chancery-lane, W.C., Oct. 31, 1905. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I was much pleased to see the Are ed leader in 
your last issue dealing with the National Physical Laboratory 
and its methods. 

An institution conducted on the lines indicated by the 
report of the committee who advised its creation we all felt 
would be a national advantage. That there is an immense 
amount of work awaiting its investigation which is well 
within its “terms of reference" is patent to all. Hardly any 
electrical manufacturer could not, from experience in his own 
work, make out a list which would keep Bushey busy for 
several years. We are only one branch: probably metal. 
lurgists could send them a list just as long, chemists another, 
and so with many other branches. Yet, instead of attacking 
all this legitimate work for which the laboratory obtains its 
grant, it is touting round for the very class which their terms 
of reference say it is most undesirable they should undertake. 

It may be expedient that there should be some department, 
similar to the Standards Office, for official verification of in- 
struments. This already exists, however, at the Board of Trade 
Laboratory, to which I have always advised instruments in 
dispute to be sent, and I see no reason to stop doing so. If 
you will refer to “The Electrician” Blue Book you will find that 
the limitation to “sub-standard” work mentioned in your leader 
only refers to supply meters. 

Now, let us see how much of its legitimate work Bushey has 
done and published. Vol. I. came out last March, and contains 
five researches. (I abridge the titles.) 

. Analysis of Kew magnetometer results for 11 years, 
1890-1900. 

. Comparison of electrical and gas thermometers. 

. Construction of mercury standards of resistance. 

. Work on iron carbon alloys. 

. Air-current pressure on plates. 

No. lis a most interesting Paper. The Committee's report 
says work useful both to science and industry." It is, there- 
fore, quite legitimate—i/ “both” is disjunctive, not conjunctive. 
None of the actual readings were done at Bushey, only the 
clerical work. 

No. 2 should be a most valuable subject of research, and 
might betaken as a sample of what the laboratory was intended 
for and for what it gets its grant. 

No. 3. If there is still anyone who does not realise that the 
mercury standard ohm is merely a ponderous academic joke 
this Paper is not without its use. If he reads it he will now 
realise it fully. 

No. 4. I am no metallurgist, but surely this is already being 
fully dealt with by far higher authorities. 

No. 5. Similarly I am no bridge builder ; but from what 
little I know on the subject I should imagine this was work 
that still wants doing. 

Only five investigations that the laboratory think worth 
publishing! Yet it is advertising for the commercial work 
that it was specifically told hy the Committee was to be 
avoided.— Yours, &c., C. G. S. 
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THE HIGH-PRESSURE ELECTRIC CONDENSER. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In reference to the request for information, of Mr. 
F. Jervis-Smith, contained in your issue of September 22, 1905, 
I am able to contribute the following. Being out of town at 
present I have been unable to give the exact dates in some cases, 
but have given sufficient reference to enable the exact date to 
be obtained. 

The fact that the dielectric strength of air and other gases 
increases with pressure has been kuown for some time. J. J. 
Thomson and Mr. Peace investigated this subject more than 
15 years ago, I believe, and some of their results are published 


in J. J. Thomson's * Recent Researches.” The results of some 
otheroxperimenters are also theregiven in the same publication. 

Mr. Westinghouse was, I believe, the first to propose the 
use of air at a pressure higher than the atmosphere for use in 
connection with electrical distribution. He proposed, about 
1880 I believe, placing the telephone ducts in Philadelphia and 
other cities under an air pressure above the atmosphere for the 
purpose of preventing the entrance of water or moisture to the 
ducts. 

The writer made experiments on the dielectric strength of 
compressed air in the laboratory of the United States Electric 
Co. (Easteru branch of the Westinghouse Company) in 1891 for 
lightning arrester purposes. About 1893 the writer conceived 
the idea of using compressed air to insulate the proposed power 
lines between Niagara Falls and Buffalo. This was worked out 
with considerable detail, including methods of drying the air, 
supporting the conductors inside the stecl tubes, &c. This 
method was laid before Mr. L. B. Stillwell and Mr. Coleman 
Sellers, the engineers for the Niagara Falls installation, in some 
detail several years latter—:.e., about 1896 or 1897. The 
pressure proposed was about 1001b. It was pointed out that 
compressed air insulation possessed many advantages: that it 
was much cheaper than rubber or any solid dielectric (in fact 
its cost is almost negligible, as the thickness of steel necessary 
to stand the pressure is not much thicker than that necessary 
to insnre safety against punctures by a pick in the hands of a 
careless workman) ; that it had very small dielectric capacity 
and no dielectric losses ; that the leakage current was practi- 
cally zero ; that in case of any small puncture or breakage the 
compressed air would prevent moisture from getting in ; that 
with two parallel mains connected at every section by cross 
pipes with suitable valves and cut-outs a comp'ete breakdown 
was not apt to happen. An overhead system was, however, 
finally adopted. I do not, however, think that this was because 
Messrs. Stillwell & Sellers considered the compressed insulation 
impracticable, but because the amount of power which it was con- 
templated transmitting at that time was not sufficient to justify 
the large initia] outlay. J may be mistaken in this, and possibly 
if Mr. Stillwell should happen to see this note he may care to 
discuss the matter. 

The first actual publication in regard to the use of compressed 
air for practical purposes as an insulating material was, it is 
believed, made by the writer in his Paper on “ Insulation and 
Conduction " (Trans. Amer. Inst. E.E , March 23, 1898, p. 117). 

I will only mention two methods which have occurred to me as feasible 
for certain purposes. One is based on the fact that the dielectric strength 
of air, as shown by the experiments of J. J. Thomson and Peace, increases 
very rapidly with the pressure at 901b. per square inch, being equal to 
that of & good quality of rubber. | 

As mentioned by Mr. Jervis-Smith, the provisional specifi- 
cation of one of the carly Marconi patents, 1896, I believe, 
states that the insulated balls of the spark gap may be sepa- 
rated by “small air spaces or high-vacuum space or compressed 
air or gas or insulating liquids kept in place," &c. This 
description is evidently, however, merely the usual blanket 
description used by many inventors specifying all kinds of 
practicable and impracticable devices. Four of the devices 
mentioned are either impracticable or else no better than the 
ordinary spark-gap in air, and, as Mr. Jervis-Smith points out, 
the compressed air-gap is not claimed or mentioned in the com- 
plete specification, and there is nothing to imply that any 
better effects were to be obtained by the use of tho compressed 
gases over the other impracticable or unimportant modifica- 
tions included in the description. One reason for this may be 
the fact that the advantages of using compressed air are negli- 
gible if low pressures are used. 

A patent to Shoemaker, issued about 1901, shows a Righi 
oscillator, in which the central glass tube contains compressed 
air instead of the vaseline or oil used by Righi. The advan- 
tage of the compressed air is stated to be that it does not car- 
bonise as the oil does. The fact that the two outside spark-gaps 
werc in air at atmospheric pressure, and the fact that the glass 
vessel did not sustain a very heavy pressure were doubtless 
what prevented Mr. Shoemaker from noticing the peculiar 
efficiency which obtains with a discharge in compressed air 
above a certain pressure, which is generally about 45 lb. to 
80 Ib. per square inch. | 
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In 1900 the writer noted the difficulty mentioned by Hertz 
in his Papers in regard to the spark becoming non-oscillatory 
when over a centimetre in length. A great many experiments 
were carried out during the years 1900-1901 in respect to 
ionisation, &c. Various vapours, chloride of ammonia, mer- 
cury vapour, iodine, &c., were tried; also a great variety 
of spark-gaps of different kinds and shapes, in multiples 
and in series; also a great variety of arrangements of in- 
ductances, and capacities and resistances, &c. lt was finally 
found that with compressed air above a certain pressure the 
phenomenon noticed by Hertz disappeared, and the spark re- 
mained oscillatory up to potentials as high as were used, 
i. e., up to 8in. or 10 in. spark potential in air, and that 
the efficiency curve, even at the lower potentials, was higher 
than that in free air. A curve illustrating these results was 
given by the writer in U.S. patent 706,741, filed Novem- 
ber 5, 1901, and issued August 12, 1902. From this curve it 
will be noted that above 1 cm. tho radiation from the spark-gap 
in air fails to increase with increasing spark length, and in fact 
decreases, so that a 5 cm. spark in air gives actually less radia- 
tion than a lcm. spark. From the compressed air curve it 
wil! be noted, however, that if the same potential which would 
cause a 5 cm. spark in air is caused to produce a spark in com- 
pressed air (the length of the actual spark being, of courso, 
much less i. e., about 4 cm.) the radiation current is more than 
five times as great as that with a lin. spark in air. In other 
words, the damping out noticed by Hertz does not exist in 
compressed air above a certain pressure, and the spark potential 
may be increased to any desired extent with a corresponding 
increase in energy. 

It is to be noted that the best results are to be obtained by 
the arrangement shown in the patent—z.e., point and disc and 
metal containing cylinder. Here both *erminals are pointed, 
but the effects are not so good. It may also be noted that if 
the air is compressed at a point at about 45 Ib., then the spark 
jumps the same length, whether the point is made positive or 
negative. Above this pressure the polarity of the point which 
gives the longest discharge is the reverse of that which 
gives the longest discharge at atmospheric pressure. The dis- 
charge is noiseless and produces a very steady and intense 
radiation from the antenne. The steadiness of this discharge 
is due to the fact that the air-gap breaks down at the same 
voltage within about 1 or 2 per cent. every time, and conse- 
quently the unevenness of the discharge which is so annoying 
when making measurements does not occur. 


In this connection, I would say that while à mercury tube 
gives very good results, it is subject to considerable unevenness 
as it heats and the writer has found that the only really accu- 
rate method (which he feels at liberty to publish now) is to 
use a selector device and to cause a discharge to pass between 
an aluminium point and platinum-iridium dise in compressed 
air. For ordinary purposes, however, an aluminium point 
and platinum-iridium disc give very good results with an 
ordinary induction coil in air, if connected up so that the sign 
of the terminals is such as to produce the shorter spark. 

The efficiency of the compressed-air spark-gap does not 
«lepeud, as is sometimes assumed, solely, or indeed chiefly, on 
the suddenness of the discharge. There is another and more 
complicated phenomenon involved which is well worth inves- 
tigation, and which, if followed out, will give results of very 
considerable scientific importance. 

Accompanying the work done on the compressed-air spark- 
gap the compressed-air condenser was developed, which also 
wave very good results. The amount of the losses in an 
ordinary plate-glass condenser for wireless high-frequency 
current may be realised when it is pointed out that if a glass- 
plate condenser and a compressed-air condenser of equal 
capacity are caused to discharge through the same inductance 
the hot-wire ammeter will record more than three times the 
current with the compressed air than with the glass-plate con- 
denser. In practice it is found that a compressed-air condenser 
will transmit sionals approximately twice as far as a gla3s-plate 
condenser of the same capacity. "E 

In ition the cost of the compressed air condenser is quite 
low and (p, condenser is Very compact. For equal capacities 


and Potentials e pressed air condenser occupies about one- 


tenth of the space that an oil condenser does, and a somewhat 
less space than a glass-plate condenser. By mounting com- 
pressed-air condenser, inductance and spark-gap all in the same 
chamber a very-compact and noiseless oscillating system is 
obtained. As an instance of the low cost of the compressed-air 
condenser, I would say that the compressed-air condensers now 
in course of manufacture for the National Electric Signalling 
Co.’s trans-Atlantic experimental stations, which it is hoped 
will be completed in the spring or early summer of next year, 
will cost less than $1,000. 

Mr. Bennett, my chief assistant, has made a number of 
measurements on the spark distance in compressed air, and, 
curiously enough, it would appear that the relation between 
voltage and discharge distance is a linear one, but that below 
45 Ib. per square inch there is an inflection in the curve. 

In addition to the work above-mentioned, Prof. Ryan, of 
Cornell, during the last couple of years has carried out a 
number of experiments on compressed air for insulating pur- 
poses, some of the results of which he has published. 

Trusting that the above may furnish, at least to some extent, 
the information desired by Mr. Jervis-Smith.—Yours, &c., 

REGINALD A. FESSENDEN, 

Brant Rock, Massachusetts, U.S.A., Oct. 21. 


"MOLECULAR FORCES AND NEWTONIAN LAWS." 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I observe your notice of the above in this week's issue. 
Electrical engineers do not yet apprehend the importance of 
that work in connection with their profession. The subject is 
one in which they receive no instruction. They are taught 
many theories, such as induction, repulsion and difference of 
potential between the extremities of an electric circuit. These 
are abstruse topics, and are happily forgotten as soon as the 
young electrician has passed his examination. What I have 
endeavoured to show, and I think successfully, is that the 
whole science of magnetism and electricity, so far as the elec- 
trical engineer is concerned, can be learned in a few simple 
lessons, and once learned can never be forgotten, for all the 
facts are in accordance with a single law as simple and universal 
in its operation as the law of gravitation. The first necessary 
step towards a better state of things is a change of front in our 
universities and technical colleges. Students are helpless in 
the matter. When spoken to on the subject their reply is, 
* Do not put these ideas into our heads till we have passed 
our exam." But surely it is unworthy of our time that 
students seeking advancement in their professional studies 
should be required to pass examinations in a system of theories 
of no practical value, and, as often as not, self-contradictory. By 
failure to apprehend the simple laws of force and motion, as 
taught by Newton, and by substituting in their stead a series 
of obscure hypotheses, our highest instructors in science are 
unconsciously placing a stumbling block in the path of every 
aspirant to the electrical profession.— Yours, &c., 


Glasgow, Oct. 28. THE AUTHOR. 


[The generally accepted theories of electricity and magnetism 
may not be quite so simple and straightforward as the elec- 
trical engineer could desire; but, it is quite certain that he will 
not accept a theory of magnetism that requires the direction of 
a small magnetised needle, in the neighbourhood of a straight 
magnet, to be tangential to an ellipse, the poles of the magnet 
being the foci—z.c., place the needle on the axis of the magnet 
and it will point in a direction perpendicular to the axis.— THE 
REVIEWER. ] 


The 1907 Meeting of the British Association.—The Genoral 
Committee of the British Association met on Tuesday to discuss 
the question of the town in which the 1907 meeting of the 
Association should be held. It was unanimously decided to 
accept the invitation of the Leicester Corporation to hold a 
meeting in that town in 1907. A resolution to this effect was 
passed, and an appreciation of the invitation to hold the 
meeting in Dublin was added. The committee expressed the 
hope that the invitation to hold a meeting in Dublin might be 
renewed at an early date. 
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LEGAL INTELLIGENCE. fi 


Adams v. Bhaddock. 


This cage came before the Court of Appeal (the Master of the Rolls and 
Lords Justices Romer and Mathew) on Tuesday on appeal from an 
award of the County Court Judge of Plymouth sitting as arbitrator under 
the Workmen's Compensation Act, 1897. . i 

Mr. J. SANKEY said the County Court Judge had decided the arbitra- 
tion in favour of respondents on two grounds—(1) That the husband of 
he appellant (who was killed while at work) was not engaged in an 
employment to which the act applied, and (2) that the respondent was 
not an “ undertaker” within the meaning of the act. Engineering work, 
within the act meant any work of construction, repair, or alteration of a 
railroad, and the real question was whether the work the man was engaged 
on was the alteration of a tramway. The respondent (the employer) was 
engaged in putting down at Plymouth telephone wires to connect the various 
private instruments with the exchange, and to do that he had to open 
trenches in various streets. In one of the streets an electric tramway had 
been constructed, and a trench had been dug from the side of the street 
up to the one rail of the tramway, and then another trench between the two 
rails of the tramroad. It became necessary to borea hole underneath the 
rail so that the wire might be put through the hole underneath the rail. 
Applicant’s husband had assisted to dig the trench, and while he was 
making the hole a tram-car came along and killed him. He (counsel) sub- 
mitted that the man was engaged in, on or about the alteration of a tram- 
road, and that the surface of the road was part of the tramway. As soon as 
the trench got within 18 in. of the outer rails it was part of the tramway. 

Lord Justico MATHEW: Supposing a man, was employed filling up the 
trench between the rails and he was knocked down and killed, would he be 
held to be repairing the tramway ? 

Mr. SANKEY contended that he would. 

Mr. SHAKESPEARE, on behalf of respondents, supported the decision 
of the County Court Judge. The work which was being done did not alter 
the tramway or interfere with it. The trams continued running the 
whole of the time, and unless it could be shown that the Tramway Co. was 
prima facie liable to repair the part of the road in question the case for 
the applicant could not be put. There was nothing to show that there 
was a duty on the Tramway Co. to repair the road which lay between the 
two sides of metals. Under the Tramways Act the duty of the company 
to repair that part of the road only arose where the two sets of tramlines 
were at a specified distance one from the other. The opening of the 
intervening space between the two sets of tramline had in this case nothing 
to do with the Tramway Co. The Telephone Co. had power to do the 
work in question whether the Tramway Co. desired it or not. It was not 
putting the popular meaning upon an Act of Parliament to hold that this 
work constituted an alteration of the tramway, although the tramlines 
were not touched and the traffic was not interfered with. There was no 
intention to interfere with the tramlines in any way, and intention“ was 
a matter which ought to be taken into consideration. 

The MASTER of the ROLLS, in giving judgment, said this was one 
of those numerous conundrums that arose under the Workmen’s Com- 
pensation Act, and he could not say that he had been able to form a clear 
or satisfactury judgment upon the matter, particularly in view of the 
fact that the Court were not entirely at one upon the meaning of this 
definition. He had, however, come to the conclusion upon it—not, he 
was bound to say with any, great certainty, because he did not think that 
this particular Act admitted of certainty in attempting to interpret its 
definitions, The applicant was in the employ of certain contractors, and 
in carrying out their undertaking he had to take electric wires across and 
under the area of a high road occupied by tramlines under statute. The 
point was whether the applicant in doing this work was engaged in 
engineering work. Under the Workmen’s Compensation Act a definition 
of engineering work was any work of construction or alteration or repair 
of a railroad." In this particular case the work which applicant was 
employed to do was not work which the owners of the tramway were 
concerned in. Applicant was employed by persons who had statutory 
rights to pass their wires across the tramway. He made a trench 
at right angles to the line of tramway, and when he came within 
a short distance, about one and a-half feet from the line itself, instead of 
continuing the trench he made a continuous small tunnel to admit of a 
wire being carried in it under the tramlines and the road space between 
the lines. When he came to the intervening space between the up and 
the down line he made another trench and his purpose was to pass the wire 
under the tramlines and so carry itacross the whole of the roadway. That 
work undoubtedly did involve alteration of the physical condition of the 
surface of the roadway between the up and down lines of the tram- 
way. The question was whether a person engaged in that work was 
engaged in engineering work—that was, in the work of construction or 
alteration or repair of a railroad. The court had to apply the definition, 
and he thought they were justified as far as it was possible to look at the 
scheme of the act, which was to single out certain classes of employment 
and put certain persons engaged in such employment under the protection 
of the act. It was obviously intended by the legislature that there should 
be some distinction between different employments. It looked probable 
tuat there was some notion in this Act of Parliament of the different 
elements of danger in different employments, and those employments 
which were thought to have special elements of danger were brought 
within the act. In dealing with engineering work and looking at the defini- 
tion, ‘‘ construction, alteration or repair of a railroad," it seemed to him 
the idea was that persons engaged in that work were subject to special risks. 
Obviously the governing notion was that that work was such as would bring 
the man employed on it into specially dangerous relations ; therefore by 
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whomsoever that person was employed, whether by the owner of the tram- 
way or other persons, if he was engaged in work which entailed physical 
alteration in the railroad he came within the line of danger, and required 
special protection. Here was a physical alteration made in the surface of 
the road along which a tramway waslaid. The question was whether that 
could be described as alteration or repair of a railroad. The argument 
that the definition did not cover this particular work was mainly that the 
intervening space between the up and down lines of tramway being upon 
the high road was not part of a railroad within the meaning of the defini- 
tion. Properly speaking, a railroad, when applied to one of those statu- 
tory tramways, such as the one in question, did not embrace the part 
between the rails, but must be limited to the rails themselves. Inagmuch 
as the surface upon which the tramway was laid was originally part of 
the highway, and remained the highway, it was originally repairable by 
the highway authority, and was now under statute only made repairable 
in the first instance by the Tramway Co., but leaving the underlying 
obligation to the highway authority to this extent—that they were charged 
with the duty of themselves intervening. At all events, they had the right of 
themselves intervening and repairing if the tramway authority within a 
certain time neglected to do so. It was contended that that part inter- 
vening between the rails could not therefore be described as coming under 
the definition of a railroad, and that a person engaged in altering that 
part of the physical area could not be said to be engaged in the alteration 
of a railroad. He had come to the conclusion, not without hesitation and 
difficulty, that the definition must be taken to embrace work which was 
done in this particular case, and which undoubtedly did involve al- 
teration of the physical condition of that part of the road where the 
tramway was laid. What did the word railroad embrace, taking the 
definition of railroad as expressed by the ordinary man in the street ? 
There were à great many things called railroads quite apart from what the 
Court understood to be railways. It had been decided that having regard to 
the special definition of railways given in this act, tramways were included 
in it. They had been told by the House of Lords that as far as possible 
they should give a practical common-sense meaning to the different words 
used in the act, and not to put any strained or artificial construction upon 
them. It seemed to him that the definition of the word railroad involved 
the use of the roadway as well as the iron rails on which the wheels 
ran.. The whole thing, road and railway together were embraced 
in the word railroad as applied to those tramways which were 
very common in particular colliery districts long before ordinary street 
tramways were introduced. In dealing with such a tramway as that it 
seemed to him that an alteration by any person who had undertaken to 
make it would be engineering work within the meaning of the definition 
in the Act. If, as here, there had been a contract by the undertaker to 
carry an electric wire across such a tramway or railroad, and that involved 
the digging of a trench in the roadway between rails, it seemei to him 
that that would be an alteration of a railroad within the meaning of the 
Act. It could not depend upon whether the Tramway Co., by the 
special terms of its existence, was under obligation to repair that part, 
or whether the obligation rested exclusively upon another person. That 
could not affect the question whether the particular subject matter em- 
bracing roadway as well as iron rails might fairly be described as railroad. 
If it could be so described it did not matter on whom the obligation rested. 
The Se by virtue of his employment was brought into juxtaposition 
and placed on that thing which the legislature deemed to be properly one 
of the class of things in respect to which there ought to be special protec- 
tion. He was on engineering work, although the owner of the tramway 
was not the undertaker, but the person who employed him was under- 
taking the work which involved the physical alteration of what could be 
termed in popular terms a railroad. It seemed to him, therefore, that the 
learned judee had misdirected himself in this case by reference to special 
obligations imposed upon owners of railroads in the matter of repair. 
There was no evidence before the learned judge that this was not a railroad 
within the definition. Therefore, the applican: was entitled to succeed. 

Lord Justice ROMER disagreed. He thought the County Court judge 
had come to a right conclusion. He did not see how the Court could or 
ought to differ from the County Court judge. On the conclusion of fact 
he had come to his lordship thought it could not be said that because a 
tramway was laid upon a public highway under statutory authority, the 
whole of the public road became part of the tramway, so that every 
alteration of avy part of the road was, as a matter of law, an alteration 
of the tramway within the meaning of the Workmen’s Compensation Act. 
Nor even if the road between the up and down lines of such a tramway 
had to be repaired by the Tramway Co.—which, in fact, had not been 
proved in this case—would it, in his opinion, make the part of road 
between the two lines so much part of the tramroad that every open- 
ing effected in that road by a stranger to the tramways or avy dealing 
with it would of necessity and as a matter of law be work falling within 
the definition of an alteration of the tramway. In considering whether 
an employment is one concerning the alteration of a tramroad within the 
Act the matter should be looked at from what he might call a common 
sense point of view. From that point of view he asked himself was this 
workman employed in an alteration of the tramroad in any fair or reison- 
able sense of the term as used in the Act. In his opinion the man certainly 
was not. No alteration of the tramway was contemplated, or intended, 
and certainly on the evidence none was effected. ‘The man was not em- 
ployed to construct, to alter or to repair the tramway. On the contrary he 
was employed to do work about a telephone which in no way necessitated 
any alteration of the tramroad, or the working of it. In his opinton 
there was ample evidence to support the finding of the County Court 
judge. 

Lord Justice MATHEW supported the judgment given by the Master 
of the Rolls. : 

By a majority, therefore, the appeal was allowed. Stay of execution 
was granted pendiny an appeal to the House of Lords. 
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Rogers v. Cardiff Corporation. 


In the Court of Appeal, on Friday, the Master of the Rolls and Lords 
Justices Romer and Mathew concluded the hearirg of an appeal by the 
Card: ff Corporation from an award made by the County Court judge at 
Cardiff under the Workmen’s Compensation Act, 1897. 

Mr. BAILHACHE, for appellants, said the claim had been brought in 
respect of an accident which happened to one of their servants named 

ers. Rogers was employed in doing repairs to the overhead wires of 
the Corporation tramways, and to enable him to do these repairs used a 
tower waggon, which was drawn ly a horse. On Sept. 5, 1903, he had 

i some wires, and was on his way to do repairs elsewhere when 
the horse bolted and Rogers sustained injuries. Rogers claimed and re- 
ce*ved an award of compensation. The question was whether or not 
Rogers was engaged at the time on, in, or about any employment to 
which the Act of 1897 related. He submitted that the learaed County 
Court judge was wrong in giving an award. 

Mr. A. PARSONS having supported the award, 

The MASTER of the ROLLS, in giving judgment, said be bad como to 
ihe conclusion that the question turned on the facts, and the County 
Court judge had found the facts. Unless they found that there had been 
some misdirection which led the County Court judge to find as he did 

they could not interfere. The question in this case was as to engineering 
work, and it was only by referring to the engineering work as work 
undertaken by the undertakers that they could be held liable for this 
accident. Engineering work did embrace a certain physical ares, 
the expression pointing to there being local limits to the work; and 
the applicant must be shorn to have been employed on, in or about 
that area. The County Court judge defined for himself the geo- 
graphical limits, and found that the limits included the point where 
the accident happened. If it was not on the tram line it was in 
close proximity to it. In his opinion there was evidence which justified 
the County Court judge in considering that the area of the engineering 
work was co-extensive with the tramway itself. They could not define 
the area without seeing what the undertakers had undertaken to do. The 
County Court judge found as a fact that the area as to which the obliga- 
tions of the undertakers extended was the whole area of the tramway, 
and that the applicant was employed by them to do such work as was 
necessary and obligatory on them as such undertakers. The whole work 
of repairing the wires of the tramway included the business of inspecting 
and ascertaining where the defects existed and it was the duty of the 
applicant to ascertain defects and amend them. It seemed to him that 
the County Court judge had, without any misdirection, arrived at the 
conclusion that the accident happened within the physical area of the 
engineering work. As this was a decision of fact, which was not arrived 
at through the medium of any misdirection, the appeal failed. 

The LORDS JUSTICES delivered judgment to the same effect and 
the appeal was accordingly dismissed with costs. 


Re W. F. Mason (Ltd.)—In the Winding-up Conrt on Tuesday, before 
Mr. Justice Buckley, the petition of Mason's Gas Power Co. for winding 
up this company was dismissed without costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Barking District Council invite applications for the appointment 
of electrical engineer and manager of the light railway. Salary 
£225, rising by annual increments of £25 to £300 per annum. 
Applications to the clerk (Mr. H. Hargreaves), Public Offices, Bark- 
ing, by noon Nov. 10. Furthor particulars are given in an adver- 
tisement. 


The Council of the University of Leeds require an assistant 
lecturer and demonstrator in electrical engineering. Salary £175. 
Particulars from the Registrar. Applications by Nov. 18. See an 
advertisement. 


Thomas Smith & Sons, Steam and Eleciric Crane Works, Rodley, 
near Leeds, require a first-class draughtsman, accustomed to electric 
cranes and lifting machinery. See advertisement. 


An assistant engineer is wanted for direct current dynamos and 
motors. Applications to Messrs. Vickers, Sons & Maxim (Electrical 
Department), Sheffield. See an advertisement. 


An outdoor representative is wanted to interview power con- 
sumers. Technical knowledge and commercial experience required. 
See an advertisement. 


An assistant tester is wanted for outdoor work, well up in d..c. 
and a.-c. work. Applications to the Brush Electrical Engineering 
Co., Ltd, Loughborough. See an advertisement. 


Tho directors of the East Indian Railway Co. require an elec- 
trical foreman in the locomotive department of the company in 
India. The terms are four years agreement with second class 
passage to India and home on satisfactory completion of engage- 
ment. Salary 300 rupees, rising to 400 rupees, per calendar month. 
Applications to the secretary (Mr. C. W. Young), 28-30, Nicholas- 
lane, London, E.C., by Nov. 8. 

Barnle ; require an electrician to take charge of elec- 
tric lighting plant at ihe workhouse. Wages £2. 2s. per week. 


inst. 


Mr. J. W. Seabrook, A.M.I.E.E., A. M. I. M. E., of Barking, has 
been appointed (out of 78 applicants) borough electrical engineer of 
West Ham. In addition to Mr. Seabrook, Messrs. W. E. Barton 
(Leicester), T. A. Beauchamp (Sheffield) and F. H. Whysall (Man- 
chester) were in the short list from which the final choice was made. 

Mr. Seabrook has resigned the position of chief electrical engineer to 
Barking Council, whieh he has occupied for nearly five years, and regret 
is expressed in Barking at the prospective loss of a capable and popular 
official. Mr. Seabrook was born at Boreham, Essex, and served his appren- 
ticeship with Crompton & Co., Chelmsford. He then became assistant elec- 
trical engineer to Great Yarmouth Corporation, and in 1898 was appointed 
assistant engiueer at Hampstead, where he remained until Jan., 1901, 
when he was selected to fill the position at Barking. On his appoint- 
ment there the undertaking was losing some £1,000 per annum, the 
works costs amounting to 3:42d. per unit, which has now been reduced 
to 1:5d. per unit. Owing to this decrease in works costs, Barking 
Council have been able to reduce the average charges for current for 
lighting, power and traction. Except during the first year of Mr. 
Seabrook's appointment (when the loss was brought down from £1,000 
to £274) the undertaking has made a net profit, each year being an 
increase on the preceding one. The most important development, how- 
ever, has been with regard to the supply of energy for power. As the 
Council having been able to offer current at so low a rate as Id. per unit, 
about 90 per cent. of the power users in the district have adopted electric 
motors for driving their machinery. 

Mr. A. E. Eames has been appointed controller and Mr. J. New- 
lands deputy controller of the Post Office Central Telegraph Office 
in succession to Mr. E. Trenam and Mr. J. W. Eames, who are re- 
tiring. Mr. Trenam has been in the service of the postal telegraph 
department and their predecessors, the International Telegraph Co. 
and the British and Irish Magnetic Co. since 1856. Mr. J. W. 
Eames has also been in the service nearly fifty years. The new 
controller (Mr. A. E. Eames) has hitherto been senior assistant to 
the controller, and Mr. J. Newlands is being promoted from the 
position of traffic manager. 


The Governing Body of Battersea (London) Polytechnic have 
appointed Mr. E. G. Tottle, M.I.M.E., to the post of superintendent 
of the drawing office and workshops in the department of mechanical 
engineering. Mr. Tottle has had considerable experience as a 
mechanical and electrical engineer, both in the workshops and draw- 
ing offices, and is at present on the teaching staff of Chiswick Poly- 
technic and the Welcome Institute, Deptford. 


Mr. Chas. W. Manton of the Westminster Electric Supply Corpn. 
has been appointed charge engineer at Willesden. 


Mr. T. Margery, senior mains engineer at Islington for the past six 
months, has been permanently appointed superintendent of mains at 
£200 per annum. 


Mr. J. Allward, senior shift engineer at Islington, has been 
appointed, on probation for six months, station superintendent at 
£180 per annum. 


Mr. Francis H. Davies is leaving the British Westinghouse Co. to 
take up an appointment in the electricity department of Maryle- 
bone Borough Council. 


Assessment of Tramways and Electricity Works.— On Satur- 
day the Merthyr Assessment committee considered the adjourned 
appeal of the Merthyr Electric Traction & Lighting Co. 

Mr. J. Rumsouvt, for the company, asked that they should be assessod 
on the receipts and expenditure basis. At pers the tramwaya and 
appurtenances were put at £2,400 gross and £1,200 ratable, and the 
depot, yards, &c., at Penydarren at £600 gross and £480 ratable. 

It was decided that the assessment of the entire undertaking be reduced 
to £864 ratable, arrived at by taking 6 per cent. on the gross receipts, 
and that relief be granted in the half-yearly rates extending from April, 
1905, to April, 1906. 

Barking.—The Electricity and Tramways committee have re- 
quested the accountant and the electrical engineer (Mr. A. H. Sea- 
brook) to report as to what extent the electrical undertaking is depen- 
dent upon public lighting for its success, and whether any material 
saving can be secured by extinguishing a number of street lamps at 
midnight. 

Beckenham.—The accounts of the electricity works (which are 
maintained and worked by the British Insulated & Helsby Cables, 
Ltd., under contract with the Council) show capital expenditure 
£76,989. 8s. 2d. at March 31, an increase of £7,142. 17s. 54. 

Receipts were £8,059. 8s. 2d. Total expenses were £3,311. 14s. 11d. 
and gross profit was £4,830. 15s. 4d. Interest required £2,208. 8s. 1d., and 
instalments of capital £2,160. 17s. 5d., while £97. 10s. was transferred 
to sinking fund. The net profit was then £364, compared with a loss of 
£764 on the previous year. Works costs were 1 64d. per unit (against 
2-23d.), and total costs 2 04d. against 2:34d, 548,773 units were gene- 
rated, 22,722 supplied to public lamps, and 354,814 to private consumers. 
The equivalent of 33,928 8 c.p. lamps for private lighting was connected, 
against 24,315 in 1904. The total maximum supply demanded was 310 kw. 

The energetic engineer and manager of the works (Mr. J. E. 
Tapper) is distributing among householders in the district two 
pamphlets, one giving particulars of the free wiring scheme adopted 
and pointing out in a brief and clear style the advantages of electric 
lighting, heating, cooking, &c., and the other devoted to setting 
forth the advantages of electricity for power, 
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The British Electric Traction Company have notified that they 
will require a supply of electricity for the Penge tramways on or 
about January 6, but they are not prepared to entertain the 
charge of 2d. per unit suggested by the Council. The, Council have 
replied that the company are not entitled to insist upon supply until 
April 1, 1906. The general question of affording supply has been 
referred to a sub-committee, with a suggestion that the arbitration of 
the Board of Trade be invoked to settle the particular point at is3ue. 


Bexley.—The Council have received sanction to botrow £3,954 
for tramears, the provision of repair and paint shops, &c., and the 
enlargement of the storage battery. 


Birstall (Yorks.).—An inquiry was recently held into the appli- 
cation of the Council to borrow £2,000 for electricity supply. The 
Council will take current in bulk from the Yorkshire Electric Power 
Co. and distribute it from a sub station at 4d. per unit for private 
lighting. 

Boiler House Economies.—Hever Castle power station, Hever, 
Kent, is well abreast of the times in boiler house economies. An 
installation of four Bennis stokers and natural draught furnaces for 
the Lancashire boilers has juat been arranged. The Midland Elec- 
tric Corpn. for Power Distribution, Wolverhampton, have placed an 
order for three stokers and compressed air furnaces for water-tube 
boiler. A detailed account of the economies and other advan- 
tages resulting from machine firing was recently given in a Paper 
read before the Keighley Association of Engineers, by Mr. A. W. 
Bennis, and appeared in our issue of the 27th ult. A free copy of 
the lecture may be obtained on application to Messrs. Ed. Bennis & 
Co., Little Hulton, Bolton. 


Eolton.—The Council have refused the application of Bolton Co- 
operative Society for permission to take an underground cable from 
their central premises to another building of theirs some distance 
away in order to supply to both their premises electricity from their 
own plant. When the vote was taken the Town Clerk ruled that 
councillors interested in the society could not vote on the matter. 


Bradford.—The Electricity committee have issued a report upon 
the work of their department during the past year, which gives 
particulars of the various additions to generating plant, extensions 
of mains, &c., during the period. 

The report states, that the committee have authorised the laying of 16 
additional lighting feeders, and this work is being carried out. The 
introduction of fuses for the purpose of dividing the distributing mains 
into sections corresponding approximately to the different feeders has 
also been decided upon and the work of installation isin progress. Early 
in the year the committee had under consideration the distribution of 
electricity over the tramways system, with a view to bringing it into line 
with the Board of Trade regulation regarding the voltage drop on the 
negative return. The committee accordingly gave instructions for the 
augmentation of the supply to the tramways by laying four additional 
feeders and the ‘erection of two sub-stations on the extra high-tension 
system, the outcome being that the tramways distribution system will be 
divided into 19 instead of 8 sections, as at present. It having been de- 
cided to supply the districts outside the present area of supply by means 
of extra high-tension feeders, sub stations and transformer chambers 
have been arranged for. It has also been decided to lay a number of 
extra high-tension feedera for general supply on this system for both trans- 
mission and distribution to several of the outlying portions of the city. 
The Board of Trade consent has been received. The total number of con- 
sumers has increased from 1,923 to 2,049. 

In a report of the Tramways committee for the year ended 
Aug. 31 it is stated that— 

The route mileage now worked by the Corporation is 53? miles, Bradford 
being fourth in this respect among the principal provincial cities where 
municipalities are operating tramways. The tramways serve a population of 
324,000, including 40,000 outside the city, and the number of passengers 
carried during the year was 42,282,618. The car mileage increased from 
4,856,023 to 4,975,080, and the receipts by £8,118. The parcels depart- 
ment carried between Jan. 1 and Aug. 31, about 300,000 parcels, an 
average of 8,654 parcels per week. During the period the department 
received altogether for carriage, storage, &c., £2,375, 12s. An arrange- 
ment has been made between the Yorkshire Woollen District Electric 
Tramways Co. and Halifax Corporation tramways for the interchange 
of parcels, Between 300 and 400 parcels are despatched weekly 
between these systems and the department, and the whole system is work- 
ing admirably. The department has been very successful in the collection 
and delivery of parcels, and up-to-date only one parcel has been lost. 
Claims have been met for damage to parcels to the extent of £5. The 
motor vans have been in use continuously, and have proved that they are 
well adapted for quick despatch and collection of parcels which could not 
otherwise have been undertaken. The accounts for the year ended 
March 31 last show revenue from traffic £223,541, and with adver- 
tisements, parcel traffic and other sources, £230,085. Traffic expenses 
absorbed £67,226, general expenses £20,221, general repairs and main- 
tenance £32,177, and power £39,196. The balance carried to revenue 
account was £70,228, of which £23,942 was applied to meeting interest 
on capital and £24,491 contributed to sinking fund, £15,929 being carried 
to reserve or renewals fund. ö 

Brynmawr (Brecon).— Before proceeding with the subject of 
electricity supply the Council decided on Tuesday to invite Nantyglo 
ane Blaina Council to attend a conference as to undertaking a joint 
sche ne. 


Buxton.—The electrical engineer (Mr. W. J. Leeming) recently 
reeived complaints of a fluctuation in electric lamps which he 
attributed to irregular demand for current by a cinematograph exhi. 
bition which took about 100 amperes and switched the supply on and 
off several times during one evening. Mr. Leeming has now been 
authorised to refuse to supply current for cinematographs in future. 

The report of the electricity department for the hal-year ended 
Sept. shows revenue £1,918. 8s. 7d. (compared with £1,735. 1s. 7d. 
in the corresponding period last year), 135,978 units generated 
(against 107,138) and 21,762 equivalent 8 c.p. lamps connected 
(against 19,955). 

Chichester. —The Council are in negotiation for a transfer of their 
electric lighting order to a company. 


Dart ford.— The Council, it is reported, have decided not to renew 
the contract for “free” wiring in the district, but to “do small 
jobs themselves." 


Darwen.—The Corporation tramways have made a profit of £937 
on the half-year ended September, after paying £955 in interest and 
£858 to redemption of capital. 


Dandee.—' The Tay Ferries committee decided on Monday to 
adopt electric lighting at the Craig Pier. The engineer has been 
authorised to place the contract for laying the cables. Current will 
be taken from the Corporation mains. 


Dunfermline.—At a special meeting of the Council on Monday a 
resolution to apply for & provisional electric lighting order for the 
burgh and certain contiguous areas was carried. 


Edinburgh.—4A report has been submitted by the town clerk (Mr. 
Thos. Hunter, W.S) with regard to the tramway policy of the 
Corporation. 

The total expenditure on the tramways bas (the report states) been 
£1,300,000, including cost of street widenings and about £340,000 paid 
to the old tramway companies for subjects which to a considerable extent 
disappeared in the cabling operations. Notwithstanding these unpro- 
ductive items the tramways yield at present & net profit of considerably 
over £100,000 per annum, after paying for repairs and maintenance. The 
cabled lines have the advantage of being in the streets where most traffic 
may be expected. The same rate of capital expenditure upon tramways 
in suburban routes would not be able to produce a similar return. Hence 
the desirability of looking for a cheaper system. Recent advances in 
electric traction furnish practicable alternative systems which dispense 
with the overhead equipment. Embodied in the report is Sir A. B. W. 
Keunedy's recent report, aud a map showing proposed new lines. 

In Sir A. Kennedy's report it is stated that the question at present is 
chiefly concerned with the proposed route from Gilmore.place to Colin- 
ton. For such a route or any similar route, Sir Alex. Kennedy considers 
that the expense of laying down the conduit system was out of the 
question. Even if the traffic justified such an expense, it would 
probably be better to extend the cable lines than to introduce an 
entirely different system of equal cost for short distances. It had 
been suggested that these outlying lines should be worked by petroleum 
motor tram cars. There was no trustworthy experience of informa- 
tion as yet as to the cost of running or of maintaining such cars, and 
travelling in them would be much less comfortable than travelling in 
ordinary tramcars. He therefore thought the Council's choice practically 
lay between extensions on the overhead or by some surface-contact 
system. Of the Dolter and the Lorain systems (continues the report) 
the latter has certainly had by far the larger amount of practical use, but 
the former had had sufficient use to enable him to form the opinion that 
it had been brought into practical working condition. He thought that 
with proper care either of the two systems might be used on the Gilmore- 
place line. He was not prepared to say positively that either of the two 
Systems was better than the other on the whole. A comparison between 
the two was & complicated matter. At present he would only suggest 
further that it might be advisable presently to ask both the Lorain and 
the Dolter Companies to supply them with three or four ‘‘ dummy " studs, 
which they might put down at their proper intended level between the 
rails, so as to find out by practical trial whether their shape or elevation 
above the general road level caused &ny practical inconvenience. He 
believed that it would be found after the first few days that neither drivers 
nor cyclists would find any real trouble from them, although at first they 
looked somewhat conspicuous. 


Blectric v. Steam Traction on Railways.—In connection with 
the distribution of the prizes at the North-Eastern Hailway Literary 
Institute, Gateshead, on Tuesday evening, 

The chief mechanical engineer (Mr, WiLsoN WonspELL) asked how they 
could expect, as & manufacturing nation, to hold their own against Ger- 
many and the United States if their youths abstained from improving 
themselves technically and scientifically. It was not the fault of our 
Governments or institutions so much as of individual predilections. He 
feared that for too many years they had been on hard-and-fast lines of red- 
tapeism in following old-fashioned patterns. 

Sir WALTER PLuumer, M.P., who presented the prizes, spoke of the 
high appreciation in which the Iustitute was held by the directors of the 
company. Commenting on the fact that more students had entered for 
electrical than for steam study, Sir Walter said that whether steam or 
electricity was the motive power of the future, the North-Eastern Co. 
would not be behindhand. 


Elgin.— On Monday the Council resolved to apply for a provisional 
electric lighting order. 
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 Baland.—The Council have conditionally accepted the terms of 
the National Electric Construction Co. for the construction of tram- 
ways from Huddersfield to Halifax, and have agreed to oppose a 
scheme to tap the Halifax system at West Vale through Elland to 
Huddersfield. 


Exhibition.—The North of Scotland Electric Light & Power 
Co. are holding an exhibition of electric light fittings, electric 


motors, lamps, cooking and heating apparatus, &c., at the Corona 
Hall, Brechin. 


Exhibition Award.—In connection with the Naval, Shipping 
and Fisheries Exhibition, Earl's Court, which closed at the end of 
October, the Stirling Boiler Co., of Motherwell, Edinburgh, London, 
&c.. have been awarded a diploma and gold medal for their exhibit. 

This exhibit included a marine Stirling boiler of 280 n.r. Part of the 
casing was removed to show the arrangement of the drums and tubes in 
the boiler. A special feature in the boiler was that it was lined with 
diga tomite brick, which created considerable interest, inasmuch as it has a 
great advantage over ordinary firebrick, being a much more eflicient non- 
conductor and at the same time only one-seventh of the weight. The 
various tube cleaners used for the company’s boilers were also on exhibi- 
tion. One of the tubes was split from end to end and a turbine cleaner 
inserted, thus showing how the cleaner is worked. Similar boilers to 
that exhibited are at present in service in merchant vessels, shallow 

draught steamers, &c. 


Folkestone-Sandgate Tramways.—Folkestone and Sandgate 
Councils have decided to support the electric tramway scheme of 
the National Electric Traction Co. 


Foots Oray.— The Board of Trade have informed the Council of 
their consent to the electric lighting order 1901 being transferred 
to a company, and an extension of time has been granted. 


Fulham (London).—The Finance committee reported at Wed. 
nesday's meeting of the Council having received, in reply to an 
application to the London County Council to sanction a loan of 
£67,328 for electric lighting extensions, a request for information 
whether the Borough Council had considered what would be the 
eflect upon their electricity undertaking of the passing of any bill 
for the supply of electricity in bulk in their area. 

The Borough Treasurer had answered that the Council had committed 
itself to carry out various necessary echemes of extension to the full 
amount of the loan applied for, and had in fact already spent about 
£25,000 in connection therewith, therefore any electricity bill could not 
feet the present application. 

An offer by Belliss & Morcom, to store the steam engine for the new 
1,000 kw. G.E.-Bellis set for £10. 10s. per month was accepted. The 
Ecquid Electric Co. have agreed to store the electric generator free of 
charge. 


Giasgow.—On 24th ult, the members of the Electricity committee 
inspected the extensions at the Port Dundas work and examined the 


two 4,500 B P. turbines built by Willans & Robinson, Rugby, coupled to 


Dick- Kerr alternators which have now been delivered by the makers. 
One of the turbines has been erected and was running at the time of 
visit, and the other is in course of erection. The present generating 
plant consists of nine reciprocating engines, varying from 400 H. P. to 
2,400 H. P., and aggregatiog 10,050 n. p., and two turbines of 4,500 H. p. 
each, making a total of 19,550H.p. The reciprocating engines are coupled 
direct to direct-current dynamos, and the turbines to alternators which 
generate three-phase current at 6,500 volts. This current is transmitted 
to sub-stations where it is transformed to continuous-current at 250 and 
500 volts. ‘Two small storage batteries are also erected in the station. 

A long debate took place at last week’s meeting of the Corporation 
on a motion by Mr. Alston in favour of the formation of a works 
department; 35 members voted for the previous question, and 13 for 
the motion. 

Gloucester.—The Electricity committee are considering the 
question of reducing the scale of charges for electric current for 
power, and the borough electrical engineer (Mr. G. R. White) has 
been requested to report on the matter. 


Horsham.—The formal starting of the new plant at the electricity 
works took place yesterday (Thursday). 


King’s Norton.— At last week's Council meeting the chairman of 
the Eleclric Lighting committee (Mr. W. H. Davison) presented his 
report, and said that, after protracted correspondence with the Board 
of Trade as to their consent to the proposed transfer of the Council’s 
electric lighting order, 1898, to Callender’s Co., Belliss & Morcom 
and the Electric Construction Co., 

They now understood that the Board would be prepared to consider a 
proposal to transfer on the lines suggested if submitted to them by the 
Council after compliance and in accordance with the provisions of sec. 59 
of the order, provided the proposed transferees were one company, either 
one of the companies above referred to, or a company to be formed for 
carrying oat the proposed arrangement. The committee had conferred 
with the three companies, and it was proposed to form a new company to 
carry out the terms of the order, the shares to be held by the three 
companies, 

It was also stated that the L.G.B. would consider an application by the 
Council for sanction to a loan subject to the consent of the Board of Trade 
to the transfer to the terms of the agreement being such as the L.G.B. 
considere] tatisfactory and to the financial position of the Council inter. 


POSING no obstacle. 


In order to establish a complete scheme of electricity supply the original 
estimate of £36,000, made some years ago, would be inadequate, and the 
committee understood that at a conference with the three companies an 
initial outlay of £50,000 was anticipated, and that as the demand for 
current increased it might be necessary to inerease the capital outlay to 
about £100,000. The committee were in communication with the com- 
panies as to the arrangements to be made to meet the requirements of 
the Board of Trade:-T'he committee recommended that they continue the 
negotiations, and the Council adopted this recommendation. 


Liversedge.—On Monday consideration of a recommendation to 
borrow £1,500 for the supply and distribution of electricity (which 
is to be obtained in bulk from Yorkshire Electric Power Co.) was 
postponed. 


London Oounty Oouncil.—At Tuesday's meeting loans for elec- 
tric lighting purposes were recommended for Battersea £9,792, 
Fulham £25,000, Hampstead £6,000, St. Marylebone £90,405 and 
Stepney £10,000. (We refer elsewhere to the recommendation as 
it applies to the Fulham loan, which was postponed.) 

Tramways.—It was agreed to apply for Parliamentary powers to confirm 
an agreement entered into with the North Metropolitan Tramway Co. for 
the Council taking over about 3 miles of tramway track. 

The Highways committee brought up a long report recommending the 
reconstruction for electric traction of the first section of the Northern 
tramways (about 224 miles in length), comprising the lines: (a) Theo- 
bald’s-road terminus, via Clerkenwell-road, Old-street, Great Eastern- 
street, Commercial-street and Leman-street to near the London Docks ; 
(^) Norton Folgate terminus, via Shoreditch, Kingsland-road, High-street 
and Stoke Newington-road, to Stamford Hill; (c) Aldgate terminus, via 
Commercial-road, Commercial-road East, and East India Dock-road to 
Poplar; (d) Moorgate-street terminus, via Finsbury-pavement and City- 
road to junction with Old-street; (e) Holborn terminus, via Gray's Inn- 
road to junction with Theobald’s-road ; and ( f) along Old-street, between 
Great Eastern-streetand Shoreditch. Thecommittee hoped to complete 
the reconstruction of this section hy Christmas, 1906. By dealing with 
this portion of the lines first the committee say it will be practicable to 
run electric car services on complete routes with a minimum of inter- 
ference with the services on other lines. 

It was further recommended: (a) That the capital vote of £10,000, 
approved July 18, for stoneware ducts for electric cables required in con- 
nection with the reconstruction of the first section of the Northern tram- 
ways, be cancelled; (b) that the estimate of expenditure on capital 
account of £112,000 be approved in respect of the erection of car-sheds 
and sub-stations for this section of the Northern tramways; (c) that the 
estimate of expenditure of £26,000 be approved in respect of necessary 
reconstruction of bridges; (d) that the estimate of expenditure on capital 
account of £665,600 be approved in respect of this reconstruction and 
equipment for electrical traction of this first section of the Northern 
tramways, namely, trackwork, including rails, &., £415,600, rolling stock, 
cables, cable ducts, machinery, plant, &c., £250,000; and (e) that the 
Highways committee be authorised to obtain.tenders, and to take other 
steps preliminary to the execution of the works.—Consideration of report 
postponed. | 

Electric Power fer London.—The report of the Highways committee 
(which is to be discussed on Nov. 14) on the above subject will be found in 
another patt of this issue. 


Macroom (Oork).—The following resolution was passed at the 
last meeting of the District Council :— 

That we instruct our clerk to notify the Macroom Electric Light Co, that 
as they have failed to comply with the terms of the contract re the light- 
ing of the town, the Council will not require any light after Nov. 20, and 
will terminate their contract on that date. 

The Clerk was directed to advertise for tenders for lighting the town 
by electric light or acetylene gas. 


Manchester.—On Friday an inquiry was held into the applica- 
tion of the Corporation for sanction to & loan of .£60,000 for exten- 
sions of the electricity works. 

The chairman of the Electricity committee (Mr. Geo. HowanrH) said 
the chief items in the application were: Additional plant £22,295, rail- 
way in Stuart-street station £17,850, distributing and balancing stations 
£14,285. Those extensions were needed to enable the Corporation to deal 
with the increasing demand for electrical energy for lighting, power and 
traction both within the city area and in the adjoining districts. 

On going through the details the inspector (Mr. H. Ross Hooper) dis- 
covered that the railway at Stuart-street had been completed, though 
£17,850 further was required for it,the total cost being £32,500. He said this 
reduced the present proceedings toa farce. The Corporation supplied him 
with particulars of the loans required and with other information, extend- 
ing over nearly 20 large pages, and yet not a word was said that the work 
bad been partly finished. It was hardly a satisfactory position, and he 
could not understand why the Corporation should have withheld that 
information. Was an inspector to come to Manchester, examine plans, 
and then advise the Board as to what was to be done when the whole of 
the work had been carried out? 

The city surveyor (Mr. T. De Courcey Meane) explained that the 
department was assured before the work was begun that there would be 
& sufficient surplus cat of the previous loan to meet the cost. 

The INsPECTOR said it was very unsatisfactory for him to have to 
inquire into the details of work which had been carried out three years 
before. He had had no intimation of any sort that the Board's sanction 
had been anticipated in that way. | 

The City Susveyor said he took every precaution for the proper catry. 
ing out of the work, and it would n:vcr have been begun but for the 
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assurance of the gentlemen who had in hand the financial side of the 
undertaking that they would have enough money to carry it through. 

The town clerk (Mr. W. H. TaLBor): We were very sorry that the 
situation has arisen. un 

After hearing the circumstances under which the work was undertaken, 
the INsPECroR said he could understand that the department believed that 
they would have ample funds to complete the work. He added that, when 
dealing with £14,285 for excess ia Maar on the distributing and 
balancing stations, there was a difficulty in following the accounts. The 
only way that the total of £14,000 odd had been arrived at was by adding 
up the total assets and the total liabilities and then striking a balance. 
Then they found that they were £14,000 to the bad. Each sanction 
should have been kept separate, so that they could see how the money 
was actually being spent. He did not see how they could deal with that 
amount from the particulars before him. The Council had been running 
an account on a floating capital, and now they had come to a settling day. 
They should have had a settling day before. He pointed out that the com- 
mittee was asking for a 25 years’ loan for expenditure which had actually 
been incurred 13 years ago. That did not seem to him tə be quite right. 

The Town CLEnk gaid the Corporation threw themselves on the indul- 
gence of the Court. All concerned felt that they should have as long a 
period as possible for repayment. 

The Inspector said his recommendation to the committee was to have 
their settling days oftener. He knew the department had had a great 
many difficulties. He was afraid that some of the items m ght not be 
allowed at the rate of 25 years for repayment. 

The new car building and repairing works of the Corporation 
electric tramways department at Hyde-road were formally opened 
by the Lord Mayor last week. The works are claimed to be the 
most modern and best equipped of the kind in the country. The 
area taken up is about 4 acres, 2$ acres of which is roof covered. 

A luncheon followed the opening ceremony, when it was announced that 
the tramways undertaking had las: year receipts of £632,000 and expendi- 
ture of £411,500. If the undertaking were an ordinary private concern a 
dividend at the rate of about 132 per cent. would, it was claimed, be divi- 
sible among the shareholders. If from the grosa profit were deducted the 
sum set aside for depreciation and renewal a net profit of £137,000 was 
shown, equal to a dividend of 82 per cent. It was further claimed that 
another £50,000 might be added to the gross profits in reduced fares and 
another £50,000 as representing the better conditions and wages of the 
men employed. 


Marble Arch-DOricklewood Tramways.— Marylebone (London) 
Council have assented to the London County Council's projected 
electric tramway from the Marble Arch along the Edgware-road to 
Cricklewood, provided they are not called upon to contribute towards 
cost of street widening. 


Market Lighting.—As announced in our issue of 20th ult., the 
City of London Corporation have decided to adopt electric lighting 
at the Foreign Cattle Market, Deptford, and have entered into & 
contract with the London Electric Supply Corpn. for supply of 
electric current at 14d. per unit. Tenders have been obtained to a 
specification prepared by Mr. S. G. Castle Russell, M.I.E.E., con- 
sulting engineer, and Mr. Horace Dove, F. I. A., chairman of the 
Markets committee, has succeeded in inducing Mis committee to bring 
the lighting of the market up to date. Messrs. Lund Bros. have secured 
the contract for carrying out the whole of the work required, which 
will include 218 Verity’s Aston- Worsley patent twin-carbon enclosed 
arc lamps, arranged, roughly speaking, in equal numbers alternately 
connected to the mains of the London Electric Supply Corpn., at a 
pressure of 210 volts for the alternating and 460 volts for the con- 
tinuous circuits. There is also a scheme for incandescent electric 
lighting under consideration. 


Mitchelstown (Oo. Oork).—An inquiry will shortly be held into 
the application of the Council for permission to borrow £2,000 for 
electric lighting. 


Middlesex.—At the last meeting of the County Council the 
Light Railways committee reported that clause 5 of the agreement 
with the Metropolitan Electrie Tramways (Ltd.) provided that 
the current used by the company for their various lines was to be 
measured separately from all other current by meters placed in such 
positions as might be agreed upon within or close to the sub-stations. 

The company now asked the Council to consent to the current used 
being apportioned to the various sections on the basis of the car-mileage 
run. Clause 5 was open to objection on the ground of its impracticability 
on such a system as that of the Metropolitan Co., where there was a variety 
of ownership. 

The committee recommended the granting of the application, as the 
Council would be a gainer under the altered arrangement. —Agreed. 

Motions were adopted (1) for a bill to be introduced next session, 
authorising a line from Edgware.road, Cricklewood, to High-road, 
Kilburn, (2) for application to be made to the Light Railway Commis- 
sioners for authority to construct a line from Edgware, through Stan- 
more to the county boundary, and (3) for a similar application in regard 
to a line from Wembley through Wealdstone to Edgware. 


Municipal Honours.—Mr. G. Gilkes, of Gilbert Gilkes & Co, 
electrical engineers and turbine makers, Kendal, has been re-elected 
a a member of the local Town Council. 

Ald. Mills, chairman of the Islington Lighting committee, has 


been selected for the position of Mayor of the Borough for the 
. ensuing year. 


THE ELECTRICIAN, NOVEMBER 3, 1905. 


Mr. R. R. Fairburn, tramway manager, has been re-elected un- 
opposed a member of Worcester City Council. 


Municipal Telephony.— At the meeting of Hull Telephone com- 
mittee on Tuesday the chairman (Mr. J. Brown) presented a finan- 
cial statement of the working of the municipal telephone department 
during the six months ended Sept. 30, which showed (it is reported) 
that the undertaking has now become a paying concern. The charge 
for an unlimited service is £6. 68. and £5. 5s. for private houses. 


Newcastle-on-Tgne.—The manager of the Corporation tram- 
ways (Mr. Ernest Hatton) has prepared a supplementary report on 
street lighting, in which comparison is made of the merits of arc 
lamps and incandescent gas for street lighting. 

Mr. Hatton refers the Lighting committee to his previous report on 
the subject, and points out the benefit that would accrue to the rate- 
payers by utilising the existing plant in the power station for generating 
electric current for the proposed 180 additional street arc lamps. Ina 
table accompanying the report it is shown that the candle-power of arc 
lamps is fairly constant, while for incandescent gas lamps photometric 


tests reveal an extremely varying candle-power, according to the condition 
of the mantles. 


North-Eastern Railway Electrification —A rumour is current 
ocally that the North-Eastern Railway Co. are making arrangements 
to electrify their line on the south side of the Tyne, between New- 
castle and South Shields. 


Oldham.—The resumed inquiry into the Council's application for 
sanction to a further loan of £49,114 for extensions of the electricity 
supply undertaking, was held last week. 

The town clerk (Mr. J. H. HALLSwosrRH) said the getting out of the 
fgares for the inquiry led to the discovery of an error in the original 
fgures. A sum of £1,517. 8s. 8d. had been put down as representing 
certain cablein stock. It had been included twice over in the original 
figures, first as part of the cable expenditure at the Greenhill station 
under the heading of cables, which, he understood, was the proper head- 
ing under which it had been carried out, and was for street cable for con- 
necting the station with the Rhodes Bank station. It was a'so included 
in the amount for cables in stocz. There was another small error, as 
£85. 9s. 9d., the apportionment of the street expenses for sewering and 
paving of Preston-strect, had also baen included twice. 

The first item on the detailed particulars of the loau now applied for 
was £359 for fixed furniture at the Greenhill station. 

The Inspector (Mr. H. Ross HooPER) asked when that debt was incurred. 

The Town Crznx said in April, 1903. 

Exception was taken by the Inspector to an item (No. 2, for diverting 
& footpath across the Greenhill site, and the Town Clerk explained that this 
was made by order of the Court of Chancery. 

After further questions, the Inspector said that but for the mistake 
which was undoubtedly made in connection with the footpath, and if the 
inatter had been properly looked into and the Council had satisfied them- 
selves whether the footpath could be diverted or not, a lurge portion 
of this £1,356 would not have needed to be incurred. 

The Inspector also criticised an expenditure of about £700 fur laying a 
temporary cable by road to connect the two stations, because the cable 
bridge across the railway was not ready, the reason for that being that 
the Corporation, in his opinion, hai delayed too long in opening the 
negotiations with the railway company. He expressed the hope that the 
Town Clerk would advise his Council for the future against entering on 
such large expenditure without applying for sanction. 


Ossett.—The Board of Trade have revoked the Ossett electric 
lighting order obtained in 1897. 

The General Purposes committee have asked the Board to reconsider 
the matter, agreeing to adopt a scheme at a cost of about £3,000, or to 
enter into an agreement for leasing the order on terms to be arranged. 
The scheme prepared by Mr. A. E. Mottram (the gas manager) has been 
provisionally adopted and application has been made for power to borrow 
£3,500, the estimated cost. This decision was come to after the rejection 
of a proposal to ask the Yorkshire Electric Power Co. their terms for elec- 
tricity supply in bulk. 

Paisley.—The accounts of the electricity department for the 
year ended May 15 show capital expenditure £151,258, 17s. 6d., an 
increase of £17,861. 13s. 9d. 

Revenue was £16,710. 13s. 4d. (compared with £10,853. 8s. 6d. in 
revious year) and gross profit £8,352. 33. 4d. (against £4,645. 93. 10d.). 
nterest required £4,376. 43. 11d. (£3,773. 193. 5d.) and siaking fund 

£2,817. 18s. 6d. (£1,956. 14s. 2d.), the net profit being £1,157. 19s. 11d. 
against deficit of £1,085. 33. ard 2,001,948 units were generated 
(1,215,055), 240,843 supplied to public lamps (176,499) and 1,516,957 to 
private consumers (671,372). The total maximum supply demanded was 
1,340 kw. (703 k w.). 

Police.—At Marlborough-street (London) Police Court, Alfred 
Wray, described as a medical electrician, Henry Townsend, Henry 
Mostyn (clerk) and Frank Orchard were charged on remand before 
Mr. Kennedy with sending a postal packet containing improper 
books and articles from Volta House, Wardour-street, W. 

The defendants, who pleaded guilty, were arrested on Oct. 13, when a 
quantity of literature relating to Dr. Bell’s electric“ belts was found at 
Volta House. Mr. Muir (for the prosecution) said for some time past the 
public had made complaints to the police about certain literature that 
had been sent through the post from the address in question. The litera- 
ture related to a so-called electric belt called Dr. Bell's Self-Restorer.”’ 
In a prosecution like this it did not matter whether the article was 
genuine or was the rankest quackery. Persons were not entitled to use 
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the Post Office to advertise by such literature in this way. Wray was pro- 
prietor of the establishment, and the other defendants were in his employ. 
For the defence it was urged that the busine:s was an old one, that Wray 
was a respectable man, and was prepared to discontinue sending out the 
circulars complained of. Mr. Kennedy fined Wray £10 and £5 costs, 
Townsend £5and £1 costs, and ordered the other defendan's to be bound 
over for 12 months. 


Presentations.—Thestaff at the Electric Construction Co.’s works, 
Bushbury, Wolverhampton, have presented the retiring works 
manager, Mr. Richard Jones, with a marble clock, a pair of bronzes 
and a purse of gold. Mr. E. W. S. Moore made the presentation, 
Mr. William Bulloch being in the chair. 

On Tuesday, at the Central Telegraph Office, G.P.O., E.C., Mr. E 
Trenam, I.S.O., the retiring controller, was presented with a gold 
wateh and chain as a token of esteem and regard by his London 
and provincial colleagues, the chair being taken by the Secretary to 
the Post Office, Mr. H. Babington Smith. 

Mr. Martin F. Roperts, assistant engineer-ia-chicf, said that one of 
the most gratifying features in coanection with the testimonial was the 
fact that it had been subscribed for by officers of every branch of the 
service. 

Sir Jo Lams, K.C.B., late of the G.P.O., testified to the zeal that 
had been one of Mr. Trenam's leading characteristics. At Leeds ani 
Manchester he had rendered good service and as traffic manager his 
earnest and successful efforts to improve the telegraphic communication 
between London and the provinces had secured for him the approbation 
of the highest authorities, 

Mr. BanBrNoTON Surrn, in asking Mr. Trenam’s acceptance of the watch 
and chain, together with a diamond ring for Mrs. Trenam, expressed the 
hope that he would for many years enjoy health and happiness in the 
retirement which he had so well earned. 

Mr. Trenaw acknowledged on behalf of himself and Mrs. Trenam the 
handsome presents which his friends had been kind enough to give him. 
In cloeing his official life and parting with friends of a lifetime it was 
most gratifying to feel that he was taking away with him the goodwill 
and sympathy of so many of his colleagues, who bad by their cordial 
co-operation so materially assisted him in his work. 

Presentations have also been made to Mr. J. W. Eames, deputy- 
eee and Mr. C. A. Morgan, assistant controller of the technical 

ranch. 

At midnight on Tuesday the Men’s Provident Society of the London 
United Electric Tramways held its annual meeting at Chiswick, and 
the’ whole of the staff, upwards of 1,500, were entertained at supper 
by Sir Clifton Robinson (managing director), Lady Robinson and 
Mr. Clifton Robinson (superintendent). An address of congratula- 
tion on his recent knighthood was presented to Sir Clifton Robinson 
by the departmental staff on behalf of the men, and a handsome 
silver writing-table set was presented to Lady Robinson. 

Mr. G. N. Tooker, of Plymouth P.O. Telegraphs, was on Monday 
presented by his colleagues with a marble clock prior to his departure 
for Filey. 

The staff of Ilford Council's electricity works have presented to 
the private installation inspector (Mr. S. Watskow), who is leaving 
for South Afriea, a marble timepiece. 

The employés of the Scarborough Tramway Co. have presented a 
marble clock to Mr. Nicoll, secretary to the company, on his 
marriage, and a silver cigarette case to Mr. Phipps, who has been 
appointed overhead inspector at Belfast. 

The staff of the Peterborough Electric Traction Co. have pre- 
sented a case of silver-plated fish knives and forks and a pair of 
silver salt cellars to Mr. Coomber, the late manager, who is pro- 
ceeding to Belfast. 


Preston.—The receipts on the Corporation's tramways for the 
half-year ended Sept. 27 were £17,367. 4s. 10d., or 10°80d per car 
mile. 3,808,789 passengers were carried and 385,849°76 car- miles run. 


Pwllheli.—The Council have decided to accept the proposals of a 
Yorkshire syndicate in regard to an application for a provisional 
electric lighting order and the erection of electricity works in the town. 


Rawtenstall.—The Council have received sanction to a loan of 
£12.000 for electricity supply. 

B.E. Volunteerg.—It is stated that the Army Council have re- 
solved upon the conversion of the sections of Coast Battalion R.E. 
into searchlight companies, for co-operation with companies of 
Royal Garrison Artillery in the defence of mercantile ports. The 
officers of the Coast Battalion will be appointed for duty with the 
new companies, but an early opportunity will be taken of putting 
them through a lengthened course of electric light instruction. 


Salford.—At the meeting of the Electric Lighting committee last 
week, the Mayor (Sir Wm. Stephens) presented an address to Mr. 
Ald. Shaw, the chairman of the committee, who is retiring owing to 
ill- health. 

South A Communication.— It is reported that 
the Cape "Edi aay deal with the proposal to connect all 
lighthouses on the’ South African coast by telephone or telegraph 
with the negro, from which assistance could be sent to dis- 

vesgelg estion of lighting the coast is also to be 
considemg ^ The qu 


South Durham.—Cleveland & South Durham Electrical Power 
Co. hope to be able to supply energy from their Grangetown station 
by Christmas. TN . 

Btourbridge.—The Council have instructed the Electric Powers 
committee to aubinit a scheme of electricity supply. 


Sanderland.-—The report of the deputation appointed to visit the 
recent Electrical Exhibition at Olympia, London, was presented to 
the Electricity and Lighting committee last week and, as a result, it 
was decided to exhibit various kinds of lamps in the electricity 
department's offices, so that customers may be able to see the most 
up-to-date class of lighting arrangements available. 


Torquay.—A special meeting of the Council to discuss the position 
in regard to the supply of current to the Dolter Electric Traction Co. 
was held on Monday. 

Ald, Winter moved that efforts be made to arrive at an amicable settle- 
ment of the points in dispute. A great deal of the present trouble had 
arisen from the Council's refusal to comply with the request of the com- 
pany to be allowed to make a deviation of routes. ö 

The chairman of the Electricity committee (Mr. TavLon) defended the 
attitude of the committee. He thought the Torbay route would be worth 
£500 a year to the company, but they were not likely to get it. 

Mr. Luxsoor said that the company, in asking for the Lymington-road 
and Lucius-street routes to be given up, asked for what was worth £27,500 
to them. He was in favour of letting the company and the Council abide 
by the company’s act. 

The Town CLERK said the company had elected to be bound by the ir 
Act and the Corporation must likewise be bound by it. 

It was decided to arrange a conference with the company. 

An inquiry was held on Tuesday into the Council’s application for per- 
mission to borrow £9,500 for additional plant for their existing electricity 
works to enable them to supply current for the Dolter Co.’s tramways. 

The town clerk (Mr. F. S. Hex) gave particulars as to population, 
assessable value, &c., and asked forthe loau for the longest possible period. 

The inspector (Mr. H. Ross Hoorer) said the period was likely to be 
somewhat under 25 years, as only expenditure on plant was proposed. and 
plant could not be expected to last a quarter of a century. He said the 
L.G.B. would look closely into the present proposals, as the representa- 
tions made nt the original inquiry, prior to the starting of the works, had 
not been realised. 

Mr. Pearce (for the Corporation) said they had had the advice of Mr. 
E. Manville (consulting engineer to the Corporation) and Mr. Mitchell 
(engineer to the Dolter Co.). The latter submitted a scheme, which had 
been approved in principle by the L.G. Board, and the former in his report 
on the scheme estimated that it would yield an annual profit of £640. 

Mr. MANVILLE tendered detailed estimates of the plant required, and 
said that when the outside sections of the tramways were completed the 
profit would probably increase from £640 to £1,100 or £1,200 a year. The 
plant proposed to be adde would suffice for three years. 

Tae Inspector said the proposed extension would carry them on till 
1908, and inquired what position they would be in then. The present 
scheme was good so far as it went. 

Mr. ManvILue suggested that by superseding one of the generating units 
by one of greater capadiéy, and putting in an additional boiler, they would 
be able to go on for six years, when there would be & considerably less 
amount outstanding on capital account, and they would by that time have 
the full benefit of the whole of the tramway load. 

Councillor Luxmoor criticised the policy of the Council in its present 
position, and said the Council had had before them an offer to erect 
an up-to-date station on the refuse destructor site in Upton Valley, to 
supply power for the tramways alone, for £9,500. 

The Town CrrRk said that the scheme mentioned by Mr. Luxmoor had 
only been received on the previous day, so that there had not been time 
to consider it. 

The INsPEC TOR considered that there was an insuflicient appreciation on 
the part of the Corporation of their financial position; they were not ina 
position to meet the agreement, and hence the difliculties that had arisen. 

Mr. H. Lancasrer, manager of the Dolter Co., said they only received 
notice of the inquiry on Saturday. The company had done their best to 
meet the Council, and they supported the application. 

The Town CrEnx asked that the L. G. B. should convey their decision as 
quickly as possible, having regard to the urgency of the case. 

The Inspector offered to do the best he could. Th-re would be no 
harm in asking for tenders to save time. 

Traffic Board for London —It is reported that the Govern- 
ment propose to take steps to introduce a bill next session for the 
establishment of a Traffic Board for London on the lines recently 
recommended by the Royal Commission. 

Tramways over Blackfriara and Westminster Bridges.— The 
Bridge House Estates committee sat on Monday and decided to 
recommerd the Common Council to provide for the passage of 
tramways over Blackfriars Bridge by widening that structure to the 
extent of 40 ft., and that the City Police should have control of the 
bridge and its approaches, and also of a subway which it is pro- 
posed that the London County Council will be asked to erect in 
connection with the bridge. No traincars will be allowed to stop 
while passing over either bridge or within a specified distance. Other 
conditions were also imposed. Yesterday (Thursday) the Counel 
adopted the resolutions. 

Utilisation of Waste Gases of Blast Furnaces.—-A bill will be 
introduced next session to incorporate a company for crecting plant 
for utilising the waste gases of blast furnaces in West Cumberland 
for the generation of electrical energy. 


120 


THE ELECTRICIAN, NOVEMBER 3, 1905. 


West Hartlepool.—An inquiry was Held last week into the 
Council’s application for sanction to borrow £5,000 for electric 
lighting extensions. 

It was stated that the total expenditure upon electricity supply was 
£75,000. The present loan was for extensions of mains for power supply. 
The Council had already been supplying power to some works, but the 
chief reason for the present extension was to supply electric energy to the 
Seaton Carew Ironworks, which would require 300 u.r. to 400 n. P. annually. 


Dinner.—The members of the Glasgow section of the Institution 
of Electrica] Engineers held their fourth annual dinner on Friday 
evening last. 

There were about 200 present. Mr. J. M. M. Munro presided, the 
croupiers being Messrs. Frank A. Newington (chief engineer, Edinburgh), 
Henry A. Mavor, Prof. Magnus Maclean, W. W. Lackie (chief engineer, 
Glasgow) and Walter Dixon. Among the company were the Lord Pro. 
vost. Lord Kingsburgh, Mr. R. Kaye Gray, ex-Bailie Mackenzie (Edin- 
burgh), Councillor J. Alexander, Sir J. Shearer, Col. J. Drummond 
Young, &c. 

Sir J. SHEARER proposed ** The Imperia! Forces," and Lord Kingsburgh, 
in reply, said he could remember when leading scientists denounced as 
preposterous the idea of electricity being used as a mechanical power 
because zinc was so much a pound. 

The toast of Glasgow Corporation“ was proposed by ex-Bailie Mac- 
KENZIE, who congratulated the Corporation on the defeat of the proposal 
to start a works depaitment. 

In his reply, the Lonp Provost criticised the action of the citizens for 
not sending the proper men to the Council, and spoke against the forma- 
tion of a works department. He proposed The Institution of Electrical 
Engineers," and prognosticated the day when the porridge-pot would be 
* developed " by electricity. 

Mr. R. Kaye Gray, past president of the Institution, replied, and pro- 
pi the toast of the Local Section, to which the chairman appropriately 
replied, 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Barrow-in-Furness Corporation invite tenders for supply and 
erection of one 500 kw. combined steam engine and generator, one 
balancer booster, switchboard panels and connections for generator 
and booster, one water-tube boiler with superheater, one mechanical 
stoker, steam and exhaust pipes, valves, &c., one economiser, iron- 
work, one 15 ton travelling crane and one cooling tower. Ten- 
ders (addressed to Chairman of Electricity committee) to the town 
clerk (Mr. C. F. Preston), Town Hall, Barrow-in-Furness, by noon 
Nov. 18. See also an advertisement. 

Bristol Electrical committee require tenders for E. H. P. and L.T. 
three-phase cables. Particulars from the city electrical engineer, 
Mr. H. Faraday Proctor. See also an advertisement. 


Shoreditch (London) Council invite tenders for three water - tube 
boilers, superheater, &c., steam, feed and drain pipes, valves, &c., 
and overhead steel flue for Whiston-street generating station. 
Tenders by noon Nov. 7. 

Clacton-on-Sea District Council invite tenders for supply and 
erection of gas engines and dynamos, switchboard, underground 
mains, accumulators, meters, crane and buildings. Tenders to the 
clerk of the Council (Mr. G. T. Lewis) before 3 p.m. Nov. 6. 


London County Council want tenders by 10 a.m. Nov. 7 for about 
1,000 tons of steel conductor tee rails. Forms of tender from the 
engineer's department, Spring-gardens, S.W. 

Wallasey Council require tenders by 15th inst. for 12 months' 
stores for the tramways department, including wheels, trolley heads, 
steel axles, oils, &c. 


Middlesex County Council Light Railways and Tramways com. 
mittee want tenders by 16th inst. for construction of a bridge over 
the Grand Junction Canal at Acton. 


Salford Corporation want tenders by 4 p.m. 13th inst. for erection 
of a transformer station. 


Finchley District Council require tenders by 5 p.m., Nov. 24, for 
electrically-operated pumping machinery for sewage works. 

Manchester Tramways committee want tenders by 1 p.m. Nov. 11, 
for tramcar trucks and electrical equipments for cars. 

Macroom (Cork) Council invite tenders until Nov. 10 for public 
lighting. 

Tenders are invited for the supply of electric lights for ships of 
the Italian navy up to the value of about £1,800 (33,150 lire). 
Tenders have to be accompanied by & deposit of 4,000 lire (about 
£150) and local representation is necessary. Full particulars are 
obtainable from the Ministry of Marine at the Royal Arsenals at 
Spezia, Naples, Venice or Taranto. 


TENDERS RECEIVED AND ACCEPTED. 


Dartford Council have accepted the tender of Reavell & Co for 
connecting rods for the engines at the electricity works at £52, and 
that of the Improved Wood Paving Co for wood paving for the 
tramway track at £2,280. 


- 


Middlesex County Council received the following tenders for the 
construction of the permanent way of the tramway in Bound Green- 
ro&d, Wood Green :-- 


Wimpey & Co. (acc.). £35, 884 2 Ti G. Holloway........ 39,800 0 0 
J. Strachan ........ 50,70 Pethick Bros. ...... 39,777 0 0 
C. Wall. ME 4 i F. Osman.......... 38,500 0 0 
Mowlem & Co. 42,024 0 0 Ford Clift.......... 38,387 0 0 
Grounds & Newton.. 41,873 0 6 Dick, Kerr & Co..... 38,386 19 2 
G. Hay & Co. 40,833 13 7 W. Griffiths & Co. .. 37,980 10 0 
G. Bel! 40,235 0 0 British Elec. Equip- 

T. Adam ee 39,818 32 ment Co. 37,488 5 8 


The County engineer’s estimate was £38,911. 14s. 7d. 


The following tenders were received by London County Council 
for 4,210 tons of acid steel track rails and fastenings :— 


Bolekow, Vaughan 

& Co. d . £31,131 15 0| P. & W. Maclellan £32,813 2 6 
Barrow Hæmatite Lorain Steel Co. (not 

Steel Co. ........ 32,2249 5 0 io specification) .. 27,121 10 O 


Islington Lighting comunittee has provisionally accepted the 
tender of Philips & Co. for 5,000 tons of bituminous nutty slack coal 
at 2s. 6d. per ton at the pit’s mouth and 9s. 3d. per ton delivered. 


Eccles Council have accepted the tender of R. J. Nicholson & Co. 
for wiring and fitting up 46 workmen's dwellings for electric lighting 
at £138. 


James Young & Co., Glasgow, have secured the contract for the 
construction of the Campbelltown-Machrihanish light railway. 


Chelinsford Council are recommended by the Lighting committee 
to renew the contract for the public lighting for another year. 


J. W. Fielding & Co. have obtained a contract for wiring the 
North Western Co-operative Convalescent Home at Blackpool. 


Bolton Tramways committee have accepted the tender of Burrows 
& Sons for erection of tramway offices. 


BUSINESS NOTICES. 


Mr. Wilfrid L. Spence, until recently managing director of the 
British Electric Plant Co (Ltd.), Alloa, N.B., having severed his 
connection with the company, the directors have appointed Mr. 
R. H. Willis (for many years, holding controlling positions in the 
electrical department of Mather & Platt) to undertake the general 
management of the business. The designing and technical staff of 
the company remain otherwise unchanged 


Mr. Wilfrid L. Spence, A.M.I.C.E., M.I.M.E., who resigned last 
month the office of engineer to and managing director of the 
British Electric Plant Co. (Ltd.), is now practising as a consulting 
engineer at 31, St. Vincent-place, Glasgow. (Telegrams: “ Elec- 
trify Glasgow." Telephone No. 1500 Royal.) Mr. Spence will make 
a speciality of electrical and electro mechanical subjects. 


The offices of the Hull electric tramways department have been 
removed to Queen’s Dock-chambers, Alfred Gelder-street, Hull. 


The address of the Universal Battery Co, is now Mid-Kent Works, 
Southey-street, Penge, London, S.E. Telegrams ‘‘ Umbaco London“; 
telephone 166 Sydenham. 


The Direct Spanish Telegraph Co. have opened an office in Glas- 
gow at 5, Royal Bank-place (telephone No. 3436 Royal), which is in 
direct communication with their cable system between England and 
Spain, via Dilbao. 

Escher, Wyss & Co., engineers and turbine makers, inform us that 
from Aug. 1 Mr. A. Steiger ceased to act as their representative, 
and they have entered into an arrangement with Mr. Jens Orten- 
Böving, 72, Victoria“ street, London, S. W., to represent them in the 
United Kingdom and in all British colonies. Mr. Böving has been 
connected with the company’s business for some years. 


A separate branch of the well-known business of Kelvin & James 
White (Ltd.) has been established, under the title of ** Kelvin & 
James White (Ltd.) & Hutton,” at 11, Billiter.street, London, E.C., 
for the purpose of dealing exclusively with the nautical section of 
the company’s business. Mr. Hutton was until recently a partner 
in the firm of Penlington & Hutton, of Liverpool. The electrical 
side of the company's marine instrument work will be especially 
developed by the new branch. 


The firms of Orenstein and Koppel and Arthur Koppel have been 
amalgamated, and in future the business of the two firms (that of 
manufacturers of tramway and railway permanent way materials, 
locomotives, wagons, &c.) in the United Kingdom will be carried 
on by Messrs. Arthur Koppel at 27, Clement's-lane, London, E.C. 

Elizabeth Hahner and Max Wolff (trading as the Empire Tele- 
phone Co.), 30, Falkner-street, Liverpool, have dissolved partnership. 
Debts by E. Hahner. 

Thos. Rickard Bawden Nunn and Frank Herbert Watts (trading 
as Nunn, Watts & Co.), electrical engineers, 82, Mark-lane, London, 
E.C., have dissolved partnership. Debts by Mr. Watts, who con- 
tinues under the old style. 

Personal.— Mr. J. Archibald Kyle states that he will shortly Le 
resigning his position as assistant engineer and technical representa» 
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tive of Aron Electricity Meter (Ltd.), which he has held for the past 
three years. 

Mr. Theodore Rich, lately with Bruce Peebles & Co., and also 
well-known as an officer in the Electrical Engineers Volunteers, has 
taken up a position in the Soudan Public Works Department. Mr. 
Hich carries with him the best wishes of his many friends both in 
London and in the provinces. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Harry Jones and Gwilt Lloyd Cathrall, electrical engineers, &e., 
19, Chester-street, Wrexham, have been adjudicated bankrupt. 

A first and final dividend of 6d. is payable at 19, Exchange-street, 
Bolton, in the bankruptcy of Alex. Holland (trading as the Elec- 
trical & Mechanical Engineering Co.), 13, Bridgewater-street, 
Farnworth. 


Claims against the Delafone Batteries Synd. (Ltd.) to E. Williams 
and Chas. B. Hahn, 12, Norfolk-street, Manchester, by Dec. 2. 

A meeting will be held on Dec. 4 at 9, Wool Exchange, London, 
E.C., to receive an account of the winding up of the Tin Electro- 
Smelting (Zinnoxyd) Co. (Ltd.). 

Bankruptcy Petition.— Notice is given of the presentation on 
Oct. 12 of a bankruptcy petition against Wm. Geo. Leather (trading 
as Windus Electric Co.), 25, Howard-street, Sheffield, and of sub- 
stituted service of notice to debtor. The petition will be heard at 
County Court Hall, Sheffield, on Nov. 23. 


Premises to Let, 4c.— Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, London, N., have to let premises suitable for 
electrical works or light engineering trades. See an advertisement. 

Messrs. Dann & Lucas, 23, Budge-row, London, E.C., have for 
sale a small family mansion within 12 miles of London, suitable 
for conversion into business premises. See an advertisement. 

A substantial brick-built and slated building of three floors, each 
4,200 sq. ft., is advertised to be let in another column. | 

Mr. Adams, Chichester House, Chancery lane, London, W.C., has 
some factory premises in Clerkenwell and Shoreditch to let. See 
an advertisement. 

Apparatus, &c., for Sale.—Mr. R. Archer, Horsforth, Leeds, 
advertises for sale Evershed testing sets. 


Cambridge Scientific Instrument Co., Cambridge, advertise for 
sale a 19 B. p. Stockport gas engine, suitable for driving electric 
lighting plant. 

Storage Battery Wanted.— Messrs. Rose Bros., Albion Works, 
Gainsborough, advertise for a lighting battery for a 110-volt circuit 
and regulating switchboard. 

Calculating Instruments. In a fine new catalogue (H) issued 
by W. F. Stanley & Co., of Great Turnstile, Holborn, London, 
(price 1s.) a number of very useful calculating instruments are 
included, of which we give two illustrations. The first is Prof. 


| 
| 
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Pror. FULLER'S CALCULATING SLIDE Ru 


Fuller's calculating slide rule, equal to a slide rule 83 ft. long, giving 
logarithms, multiplication, division, proportion, &c., giving results 
up to five figures. Its range is greater than that of most arith- 
metical machines, as besides the operations of multiplication and 
di vision which many instruments can only perform, results requir- 
ing the reciproeals, powers, roots or 
logarithms of numbers, can be quickly 
and easily obtained by its use Fig 2 is 
a Stanley- Boucher“ calculator, which 
is an improvement upon the Boucher 
instrument of the same class, as there 
is the addition of a third index hand 
which indicates the total movement 
of the front hand so that continuous 
workings show a final result + or —, 
thus indicating the correct reading of 
the result. Instructions are supplied for 
the use of these instruments. Messrs 
Stanley’s catalogue contains a laige 
variety of instruments for all kinds 
of drawing work for engineers, elec- 
tricians, surveyors, &c., and the new list 
is crowded with illustrations and particulars which will be found of 
service to those engaged in electrical or engineering work, whether 
in the laboratory the office or the works. W. F. Stanley & Co. 
have made 3 speciality of these instruments and apparatus for very 

2 td are famed for “the good workmanship and design 
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Railway Station Indicator.—It is stated that a large indicator 
frame, electrically operated, is to be fixed at each station on the 
Metropolitan District Railway, notifying the stopping places and 
destinations.of trains and times of arrival at the individual stations. 

Increased ‘Prices of Accumulator Cells, &c.— The Electrical 
Power Storage Co. notify that, from and after Nov. 1, 1905, all prices 
in the company's catalogue for complete cells, renewals and plates 
are increased b 5 per cent. This increase is necessitated by the 
continued advance in the prices of raw materials, especially lead, 
during the past three months. The increase applies to all outstand- 
ing estimates. 

„Synchronome O.ocks at Olympia.— We are informed that at 
the request of the Motor Industry and Traders' Association the Syn- 
chronome Co. have arranged that the time-circuit of 20 electri- 
cally propelled dials (which were installed during the recently held 
Electrical Exhibition) shall remain at Olympia for the forthcoming 
motor show. Those who were unable to visit the Electrical Exhi- 
bition will thus have an opportunity of seeing how the electrical 
method of timekeeping works. 


Catalogues, &c.—A number of new lists, including“ Stellite ” 
controllers for cranes, machine tools, &e.,“ Stellite-Gradual" patent 


‘FLEETWOOD’ WATERTIGHT BELL. TABLE PATTERN WATERTIGHT BELL. 

magnetic motor-starters and regulators, ''Stellite " portable electric 
drills and appliances connected therewith, and Stellite " water- 
tight, gas-tight and dust-proof bells, signalling apparatus, &c., have 
been issued by the Electric 
& Ordnance Accessories 
Co., Stellite Works, Bir- 
mingham. One “ Fleet- 
wood pattern of water- 
tight trembling bell is 
shown in the accompany- 
ing lig. 1 and a table 
pattern single-stroke bell 
with signalling key, speci- 
ally made for winding 
shaft signals, is shown in 
Fig. 2. A transportable 
electric drill equipment 
(the Hispeed) is shown in 
Fig. 3. These equipments 
are supplied for any desired speed and output up to 2 in. with bor- 
ing bar. The speeds of standard equipments are made to suit high- 
speed twist drills. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Oct. 25 to 31 with the ports of 
destination :— 

Africa.— Alexandria, £116 (telegraph poles); Cape Town, £832 (in. 
cluding £395 telegraph material); Delagoa Bay, £193; Durban, £1,242; 
East London, £171 (including £71 telegraph material); Suakim, £215 
(telegraph material) and 105 loads telegraph poles. Argentina - Rosario, 
£185 (telegraph material) 4 ustralusia—Adelaide, £19 (telegraph mate- 
rial); Hobart, £30; Lyttelton, £181; Melbourne, £35 (telegraph material); 
Perth, £21 ; Sydney, £119 ; Wellington, £3,454 (including £1,017 telegraph 
material). Bulek-Pappon, £56. Belgium— Ostend, £27. Ceylon—Colombo, 
£12. Chili—Valparaiso, £265. China—Shanghai, £201 ; Tientsin, £175. 
France— Boulogne, £50; La Treport, £22; Paris, 435. Germany— 
Cologne, £25. Gibraltar, £20. Holland Amsterdam, £207; Rotterdam, 
£115 (including £65 telegraph material). Hong Kony, £657 (including 
£190 telegraph material) India Bombay, £460 (including £41 tele- 
graph material); Calcutta, £1,855; Karachi, £179; Madras, £1,358; 
Mombasa, £141 (including £39 telegraph material) Jamaica, £59. 
Japan—Nagasaki, £156; Yokohama, £1,037. Malta, £2,750. Portugal 
—Oporto, £70. Russia — Kure, £704 ; St. Petersburg, £241. St. Helena, 
£28 (telegraph material) Straits Settlements Penang, £203 (including 
£57 telegraph material); Singapore, £85 (including £238 telegraph 
material). Sweden—Gothenburg, £22 (telegraph material) U.S.4.— 
Boston, £55. West Indies—Trinidad, £39. Total, £15,515, against 
£25,985 in the corresponding week last year (Uct. 26 to Nov, 1). 


* HISPEED’? TRANSPORTABLE MOTOR 
AND DRILL, 
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COMPANIES’ MEETINGS AND REPORTS. 
Westminster Electric Supply Corpn. (Ltd.) 


Meetings of the preference and ordinary shareholders were held on 
Tuesday, Lord Surrie.p presiding. ie 

The SECRETARY (Mr. Frank Iago) read the notices convening the 
meetings, and Mr. HAYES FISHER, M.P., moved ‘ That, as from 
Dec. 31, 1905, the preferential dividend payable upon the preference shares 
of the Company be at tlie rate of 44 per cent. instead of at the rate of 
5 per cent. per annum, and the rights of the holders of such shares be 
and are hereby modified accordingly." In commending the motion to 
the shareholders, Mr. HAYES FISHER said the purposa of the motion 
was to give the directors power to raise such additional capital as, after 
& careful estimate, they thought would be necessary during the re- 
mainder of the Company's concession—i.c., during the next 26 years. 
He continued : Our present expenditure of capital may be roughly taken 
at a million pounds. We contemplate the expenditure of a further 
£1,000,000. Of this sum we sball require to spend one-fourth during the 
next few years. This we propose to issue at once in preference shares. 
We started our business in 1889 with £100,000 in ordinary shares. There 
were no preference shares and no debentures. By 1893 the share 
capital had been increased to £300,000 ordinary shares, on which a 
4 per cent. dividend was paid, and £100,000 mortgage debentures bearing 
interest, some at 5 and some at 44 per cent. By 1898 the share 
capital had been raised to £400,000, on which a dividend of 12 per cent. 
was paid, while the old debentures ($100,000) had been paid off and new 
debentures to the extent of £200,000 at the reduced interest of 33 per 
cent. had been substituted. In 1902 the ordinary capital had been raised 
to £550,000 (at which it now stands) and a dividend of 12 per cent. paid ; 
the debentures to £250,000, at which also they stand to-day; and 
9 per cent. preference shares to an amount of £140,755 had been issued. 
The dividends for the past two years have been 134 and 14 per cent. on 
the ordinary shares. This works out at an average of 8iths, or £8. 88. 
per cent., to the original shareholders. The ordinary man in the street 
who read that last year the shareholders in the Westminster Electric 
Company received 14 per cent. probably concluded that those who had 
found the money to light the City of Westminster were making inordinate 
profits, Let me examine this, To produce the excellent light now 
given by our Corporation, and power, the demand for which is rapidly 
expanding, £1,000,000 has been spent. Broadly speaking, a fraction 
over 4 per cent. has been paid on half that amount, and (if you take 
the average dividend over the whole period) less than 84 per cent. 
has b:en paid on the other half. So that the real substantial truth 
is that the ordinary consumer in Westminster, who is a ratepayer, has 
run no risks with his money as a ratepayer, and has had an excellent supply 
of light at a price which has not been at any time dear, and will, we hope, 
become considerably cheaper, especially as the demand for a day-load — 
i.e., mainly power, gradually develops. Now let us turn to the expendi- 
ture of the Company. At the end of 1891, £297,640 had heen expended; 
of 1894, £411,000; of 1898, £626,365 ; 1902, £951,806 ; 1904, £1,065,000. 
At the present time expenditure was £1,097,000 ; share capital and deben- 
turos issued, £941,255; overspent on capital account, £155,700. This 
is not & sum borrowed from bankers, because out of the profits of 
the Company the Directors have each year made what they are advised 
are proper allowances for depreciation. This depreciation fund has 
been invested in the Company’s business, which has rendered unne- 
cessary until now the issue of further capital. They feel that how- 
ever sound this policy may have been in the past, looking to the fact that 
we &re so many years nearer to the end of our concession, the time has 
now arrived when they should commence to invest this fund in securities 
outside the Company’s undertaking, so as to be available in case of neces- 
sity. Formidable, therefore, as the present proposal for future 
capital may appear, it will be seen that it is only following on 
the lines of past experience. The demand for electric current shows 
no signs of diminishing ; it is being used now for many more purposes 
than formerly, and the increase is greater in the current sold at the 
lower rates; in fact, increase of business appears to depend largely 
on the rate at which we can afford to sell. Within the last few 
years a considerable demand for power has sprung up. Leases are 
falling in in a large part of our area at present almost untouched, and as 
new buildings are erected they require a supply. Other sources of demand 
are almost certain to arise, and it is by no means improbable that our out- 
put at the end of our term may be three times what it is now. To meet 
this two more transformer stations of about the same capacity as Duke- 
street will be eventually required, part of which must be put in hand 
almost immediately. Provision has also to be made for the mains’ de- 
partment within the next few years, in connection with which it is sug- 
gested that stores should be erected at Eccleston-place. There is still a 
considerable balance on account of Duke-street to be paid. The other 
two stations will probably cost very much less than Duke-street, but, 
taking it all round, it can hardly be said that less than £150,000 will be 
required for land and buildings by the end of our term. Plant and machi. 
nery to equip these three transformer stations would cost approximately 
£200,000, We have already spent nearly £400,000 on mains, and taking 
high-teneion feeders into account we may expect to spend another £500,000 
under this heading. For meters we have spent nearly £60,000 and ahall 
probably spend nearly another £100,000, while £20,000 or so may be re- 
quired for street lighting if the local authorities decide to extend the 
present very satisfactory system of’ arc lighting. These figures can, of 
course, only be taken as rough guides to the amounts which will probably 
be required, but they are sufficient to show that we may expect to 
expend something like another £1,000,000 capital by the end of our 
term, while it is possible that new developments may increase this 
considerably. The Directors have power to issue further mortgage deben- 


tures or to create a debenture stock, but they consider it to be in the 
interests of the shareholders of both classes to create a security that will 
rank equally with the present preference capital instead of before it. 
The present mortgage debentures fall due for repayment in 1920, and 
it might then happen that they could not be replaced without an increased 
interest and the provision of a sinkingfund, which would be a much heavier 
charge on the revenue of the company than that entailed by the increase of 
capital now proposed. Of course it was possible to have obtained therequired 
capital by the issue of ordinary shares at par or at a premium, but having 
carefully considered the matter during the past six months, and having 
consulted with the Company's brokers, the Board have unanimously come 
to the conclusion that the proposed rearrangement of the Company's 
capital account is best in the interests of both classes of shareholders. 
They, therefore, recommend that the authorised amount of share capital 
be increased to £2,000,000, divided into £1,000,000 cumulative preference 
share capital and £1,000,000 ordinary share capital. The above £1,000,000 
preference capital to carry a preferential right over the ordinary shares of 
the Company in the distribution of the assets in the case of the winding- 
up of the Company and a pro rata share of any surplus after repayment 
of ordinary capital at par. That the preference shares of the Company 
for the time being issued should carry a cumulative preference dividend 
of £1. 108. per cent. per annum, instead of £5 per cent. per annum, and 
that the holdera of the £140,755 of 5 per cent. preference shares 
be allotted an amount of £15,640 in 3,128 preference shares of £5 
each to be paid for by a bonus free of income tax out of the 
reserve fand of the Corporation. The effect of our proposals will be that 
present holders of debentures will find their position strengthened, 
as the new capital raised at a cheap rate will be put into a 
remunerative business; the present preference shareholders will receive 
the same interest as formerly on their holding with an addition of 
11 per cent, to their capital; while the ordinary shareholders will reap 
the benefit of the new capital invested in the business of the Company at 
a low rate of interest, and we are advised that so soon as this is appre- 
ciated by the investing public the market for both classes of shareholders 
will be strengthened. The Directors propose that an amount of £250,000 
preference share capital be allotted to existing shareholders (ordinary and 
preference) pro rata to their present holding at three-eighths (7s. 5) 
premium per share. The premium received will be placed to reserve an 
be applied to cost of conversion of existing preference shares from 
5 per cent. to 4j per cent., and other expenses, the balance of the 
capital to be retained and issued as the needs of the Company 
require. The allotment will be in the proportion of one new share 
to three now held payable as to £1. 7s. 6d. in December next, and the 
balance of £4 per share at the end of March, 1906. Interest will acerue 
on any shares paid up in full on the Jan. 3 next. They further 
propose that the bonus shares for the conversion of the present 5 per cent. 
preference shares to to 44 per cent. should be issued in January. Frac- 
tions of shares can be issued so that all shareholders will receive full 
value, and arrangements will be made so that fractions may be made up 
to full shares or thedifference paid in cash. I trust that this review of the 
position of the Company has enabled the shareholders to grasp the situa- 
tion in which their Directors find themselves, and that our proposals will 
meet with your cordial and unanimous approval, 

Lord KINNAIRD seconded the motion. 

Sir F. DIXON.HARTLAND, M.P., asked whether, after the issue of 
the first £250,000 of new capital, would the other three quarters of & 
million be issued by the Directors without appealing to the shareholders. 
The preference shareholders were quite satisfied that thé present issue of 
£250,000 was not excessive. 

Mr. HAYES FISHER: I think we should be bound to call the share- 
holders together. 

Sir F. DIXON-HARTLAND: That is very satisfactory. The other 
question is, you propose a very large expenditure of £1,000,000 more upon 
the business, and you are aware a bill was brought into Parliament last 
year for general powers. Would not that bill, if passed, have a very 
great eflect upon our business. What are the ideas of the Directors on 
that subject ? 

Mr. HAYES FISHER : I can assure you we thoroughly appreciate the 
importance of what Sir F. Dixon-Hartland has brought to your notice, 
that is the struggle of both this big Company and other companies, and 
the London County Council, to enter our area and other companies’ 
areas for the purpose of supplying power. They have not got any yet, 
and I believe that one of the best means of preventing them getting any 
is to gradually expand our own capital in strengthening our works, 80 
that we can supply power at a cheap rate in our own area. We have 
recently signed a contract to supply power at a penny a unit. We are acting 
under the advice of one of the best engineers, Sir A. B. W. Kennedy, and 
he is of opinion that we should be able to compete with anyone in our 
own area for supply of power at a cheap rate, provided we took the proper 
steps to do it, and as part of the procedure by which we might effect that 
object and can supply as cheaply as any other Company we ask you to 
give us power to oreate this new capital. The shareholdera of this and all 
other Companies can largely aid our efforts in Parliament by instructing 
the public as to what after allis best in our interest and theirs. The public 
should see you could not divorce a capacity to supply power from that of 
supplying light. If you want to get light any cheaper you must increase 
your day load, by which you act in the interest of the public themselves. 
Companies that are strong and first in the field should be given a fair 
opportunity of supplying power at a cheap rate. If they can do it as 
a day load they can supply light at a cheaper rate, but you have to 
instruct the public. 

The CHAIRMAN put the resolution, and it was carried unanimously. 

A meeting of the ordinary shareholders was then held, and the 
proposals of the directors were oarried unanimously. 

Then followed an extraordinary general meeting, at which the directors 
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Proposals were submitted in the form of a group resolution, and 
unanimously approved. 

Mr. SIMPSON : May I ask one question I omitted to put before. I 
see you have a balance of unissued preference of £21,849 shares. Would 
those be utilised before the further issue of the other shares took place ? 

Mr. HAYES FISHER: Those are 5 per cent. shares. They would be 
extinguished. They are converted and are not issued in :hat form. 

e meeting then concluded. 


Eastern Extension, Australasia & China Telegraph 


Co. (Ltd.) 

The sixty-fourth half-yearly ordinary general meeting was held on 
Wednesday at River Plate House, Finsb'ry-cireus, under the presidency 
of Sir Joun Wotre Barry, K.C.B. 

The General Manager and Secretary (Mr. F. E. HESSE) read the notice 
convening the meeting, and other formal business having been disposed of, 

The CHAIRMAN said: The report having been taken as read, I venture 

to offer a few remarks. I think that the shareholders will agree with me 
that the report and accounts are, on the whole, satisfactory. The gross 
revenue for the half year under review amounted in round numbers to 
£319,000, against £300,000 for the corresponding period of 1904 ; showing 
an increase of £49,000 (cheers). This result is not entirely due to growth of 
traffic. A portion (some £19,000) of the increase consists of revenue that 
was earned in 1904, but not included in that year’s accounts owing to 
unavoidable delay in adjusting accounts with other telegraph companies, 
and consequently the increase during the past half-year actually due to 
growth of traffic was about £30,000. A portion of this increase is undoubtedly 
attributable to the war in the Far East, but as the bulk of it is spread over 
the company’s whole system, with the exception of the Australasian, where 
a small decrease was experienced, we may draw the encouraging conclu- 
sion that a considerable portion of the increase ia due to general growth 
of Lusiness. Since the conclusion of peace between Russia and Japan a 
falling off has been noticeable in the China and Japan traffic, but, on the 
other hand, I am glad to say the traffic with Australasia has shown some 
improvement during the last few months, and we may hope that growth of 
business with China and Japan, when relieved of the incubus of war, will 
equal the abnormal growth due to the late exhausting hostilities. 

The working and other expenses amounted in round numbers to 
£136,000, against £142,000 for the corresponding period of 1901, showing 
a decrease of £6,000. Although station salaries show an increase of nearly 
£5,090, due mainly to a larger staff having been engaged in order to eff- 
ciently deal with the increased traffic, it will be seen from the accounts 
that there have been reductions in many other items of expendi- 
ture, notably in the cost of maintenance of cables, which alone accounts for 
£4,000 of the decrease. This arises from our having an exceptionally small 
number of cable interruptions during the past half-year and to the fact 
that they have occurred in our shallow water sections, which, as you are 
aware, representa considerable proportion of our extensive cable system. 
Consequently we have been able to employ the small steamer ‘‘ Magnet 
for this work, and it bas only been necessary to keep the larger vessels, 
* Patrol" and “ Recorder,” in reserve ready to effect repairs in the 
deep-water cables whenever required, instead of in full commission. 
The comparative immunity from cable interruptions, to which I 
have just alluded, may largely be attributed to the extensive renewal 
work which we have carried out from time to time whenever the old 
cables have shown signs of serious deterioration. However this may be, 
eable repairs have been, comparatively speaking, light during the period 
under consideration, and it would not be prudent to look upon the present 
as necessarily an index of the future. 

The net profit for the half-ycar is, roundly, £195,000, and after adding 
to it the credit balance of £22,000 brought forward from the previous 
half-year, there remains an available balance of £217,000. The rsual 
quarterly interim dividends of 2s. 6d. per share have been paid for the 
past half-year, leaving a balance of £142,000, of which £100,000 
Has been transferred to the general reserve fund and £42,000 is carried 
forward to the current half-year (applause). You will have seen from the 
report that the tariff for telegrams between Europe and Japan by this 
Company's route was reduced from July 1 last from 5s. 8d. to 4s. 10s. 
per word, making it the same as by the Great Northern Company’s 

. route via Russia. The Pacific CableConference, as you have doubtless 
learned from the announcements in the newspapers, was held a few 
months ago under the presidency of the Secretary of State for the Colonies, 
and you have probably seen the Parliamentary paper that was published 
shortly before the adjournment of Parliament embodying the conclusions 
arrived at by the Conference. I do not, however, think that I need allude 
further to that matter, as it does not affect us in any material manner, 
and I will conclude by moving—‘ That the report and accounts of the 
Directors, now submitted, be received and adopted." 

The Most Hon. the Marquis of TWEEDDALE, K.T.,seconded the motion. 

The CHAIRMAN then invited discussion, but no shareholder rising to 
address the meeting, he put the motion, which was carried unanimously. 

Mr. JOSEPH SHENNAN proposed a vote of thanks to the Directors 
and stoff for their able management of the Company's affairs. It was a 
great pleasure to be connected with a Company which had been so suc- 
cessful for so many years. AS far as could be judged wireless telegraphy 
was not likely to ini e Company in any way. 

Mr. TOHN Ne DUIS asconded the motion, which was carried unani- 
rnously. 

The C men, on behalf of the Directors and the staff, 
I beg to . AN ? Gon, thanks for this vote of thanks, and to assure 
the sharehojg Dy anes e is nothing which the Directors value so much 
as the de that ther f those whom we are pleased to meet on these 


occasion, Uus approva © d 
e : inated. 
iim then termina 
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Western Telegraph Co. (Ltd.) 

The dicks: urch ordinary general meeting was held at River Plate 
ees on Wednesday, under the presidency of Sir Jonn Worre Barry, 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting. 

The CHAIRMAN then said: Gentlemen, it again affurds me great 
pleasure to call your attention to the continuance of the prosperous con- 
dition of affairs in South America, and to the consequent satisfactory 
improvement in the Company’s revenue. Our message receipts for the 
half-year ended June 30 last amounted in round figures to £253,000, and for 
the corresponding period in 1904 to £216,000, being an increase of between 
£37,000 and £38,000. During the current half-year it is gratifying to observe 
that this improvement is being maintained. I would, however, remark that 
although the prospect is encouraging, we must be prepared for times 
of depression and slackness of trade, which appear to be inevitable, 
sooner or later, to every community. The fortunes of a Company 
like ours are directly dependent on those of the countries which we 
serve. Our increased revenue has not been obtained without some 
Increased expenditure, to which I will now allude, and I must pre- 
mise that a large proportion of the extra working cost is accounted for 
by the enhanced value of Brazilian currency, which, while augmenting 
the value of our remittances, causes a corre:ponding increase in the 
necessary expenditure in Brazil. General expenses in London show a net 
increase of £345. Comparing the disbursements at the stations, there 
is a net increase of £5,261, being the balance of increases under seven 
heads amounting to £9,281, and decreases under 10 heads amounting to 
£4,020. Dealing with the increases, salaries and wages were more by 
£7,601, and of this large amount nearly £4,500 was due to the higher 
rate of exchange at Brazilian stations already referred to. The balance is 
accounted for by the annual increments according to scale, aud anincreased 
number of staff required to deal with the extra traffic and to maintain our 
reputation for speed and accuracy in the transmission of telegrams. Rent, 
house allowance, fuel and light cost £1,180 more than in 1904, also due to 
the higher rate of exchange. The other five items—namely, expenses of 
training staff, agencies, maintenance of land lines, postage and bankers’ 
commission show increases amounting in the aggregate to £550. These 
items make up the total gross increase already referred to of £9,281. 
On the other hand, dealing with the savings, travelling expenses were less 
by £348, and repairs to buildings only amounted to £449 odd, a saving thus 
being effected of £2,694, In repairs and renewals of furniture there was a 
reduction of £217, and stationery and printing is less by £394, as in June, 
1904, the cost of the stock of stationery then in hand was written off 
against revenue. A satisfactory feature is the smaller amount expended 
on medical attendance, the decrease being £111. The remaining five 
items showing decreased expenditure are petty expenses, insurance, 
advertising, subscriptions to Consular Chapels and legal expenses, 
showing a collective saving of £256, or a gross decrease of 4 1, O20, 
which, deducted from the gross increase, leaves a net increase of 
£5,261, to which I previously referred. The amount of repairs of 
cables during the half-year has been heavy, showing the large increase of 
£16,207. The working expenses of the present Norseman” have 
been £2,916 more than those of the smaller vessel, the Norse,” 
which she replaced. The Norna's expenses were increased by £440. 
Further, it was necessary to charter cable repairing steamers to effest 
repairs for which our own vessels were not available. This accounts 
for an inerease of £3,250, and cost of insurance of stock cable 
was more by £100. The most important increase, however, was 
in the value of the submarine cable used in repairs, which repre. 
sented a sum of nearly £20,000, and exceeded the expenditure in the 
corresponding period by £12,212. These figures together make & gross 
increase of £18,918. This gross sum was reduced by decreases in the 
expenditure on the ‘‘Cormorant,” sundry expenses at stations in connec- 
tion with repairs and depreciation of cable in stock amounting to £656, 
and sums received for the charter of the Norse” and Cormorant " 
amounting to £2,055, these two items reducing the gross increase 
by £2,711, and producing a net increase of £16,207. The remaining 
accounts call for no special comment, excepting a decrease of over £4,000 
in the expenses in connection with improved apparatus, which were some- 
what heavy iu 1904. The net result of the half-year’s business is an 
increase of £41,379 in revenue from all sources and an increase in work- 
ing expenses of £17,118. After providing £14,146 for debenture 
stock and debenture interest and sinking fund and £5,136 for income 
tax, there remains a balance of £147,411. To this is added £3,891 
brought forward, making £151,303. A quarterly interim dividend amount- 
ing to £31,189. 10s. has been paid, £60,000 has been transferred to the 
general reserve fund, and £5,000 to the maintenance ships’ reserve fund. 
The Directors now recommend the declaration of a final dividend of 3s. 
per share, making with the interim dividends a total dividend of 6 per 
cent. for the year, and also the payment of a bonus of 2s. per share, both 
free of income tax, which together will amount to £51,982. 10s., leaving a 
balance of £3,131. 11s. 7d. to be carried forward. The dividend and 
bonus will be payable on Nov. 2. Since our last meeting we have 
had a change in the members of the board. Mr. Andrews has felt it 
necessary on account of health to resign his directorship, and we have 
had to fill the vacancy so created. Mr. Andrews had been a director of 
the Western & Brazilian Telegraph Co., amalgamated into the Western 
Telegraph Co. in 1898, for 28 years, during the greater part of which 
time he acted as chairman. We all owe him great obligations and much 
regret his resignation. We have been fortunate in having been able to 
elect Lord Balfour of Burleigh to fill Mr. Andrews’ seat on the board. I 
have received a communication from an honourable proprietor stating his 
opinion that a larger dividend should be paid on the share capital of the 
Company, and I have also seen observations made in newspapers to the 
effect that an increase in the dividend might be anticipated, but I must 
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remind the shareholders that our main line deep sea cables were laid 
many years ago, in the one case over 30 years and in the other 20 
years; and although when interruptions have dccurred wo/have thus far 
been fortunately able to repair these cables, we must be prepared for 
the time when this will no longer be possible. As such an operation 
would necessitate the expenditure of several hundred thousand pounds, 
I am sure the majority of the shareholders will continue to approve 
of the policy of the Board in building up a reserve fund to enable 
us to meet such contingencies as those to which I have referred, 
and by judiciou:ly conserving our resources, to assure as far as possible 
the continuance and stability of the very handsome dividend of 7 per 
cent. I call attention to this matter, as I should be sorry if proprietors 
were induced to increase their holdings in the expectation of a higher 
return in the shape of dividends. I now move the adoption of the report 
and accounts, and that a dividend be now declared of 3s. per share, making 
with the interim dividends already paid a total dividend of 6 per cent. for 
the year, and also a bonus of 2s. per share, making in the aggregate a dis- 
tribution of7 per cent, in respect of the profits for the year ended June 30, 
1905, the said dividend and bonus to be respectively free of income tax. 


The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K.C.M.G.) 
seconded the motion. 

Mr. G. ENNIS assured the Directors of the practical, if not the unani- 
mous, support of the shareholders in regard to the question of dividend. 

Mr. NEWBY said he thought that the Company ought to be provided 
with an exceptionally strong sinking or reserve fund, in view of their 
future responsibilities. After inquiring the Chairman’s views as to the 
effect on trade of the opening of the Panama Canal two years hence," 
the speaker continued to urge that the Company's investments should be 
given at the market price of the day. 


The CHAIRMAN: If no other shareholder rises I will try to deal with 
the matters to which the two shareholders who have addressed the meet- 
ing referred. I am sure the Board feel very much gratified to know that 
their policy of increasing the reserve fund has the cordial approval of 
this meeting. There is no dissentient voice on that point, and it is 
pleasant to know tbat Mr. Ennis agrees with our more severe critic, Mr. 
Newby, in the matter. Answering the question of depreciation of cable, 
this depreciation is really a matter of precaution, and rather a matter 
of accounts. The cable is there, but having been bought at a price, we 
do not think it right to treat it as always worth the amount that we paid 
for it. I do not mean to say that it is depreciating altogether at the rate by 
which it is being written down. There is, in addition, a certain amount of 
cable we pick up from the bottom of the sea, and with which we deal with 
a view of relaying it. We deal with that in the same way as in the other 
case, which seems to be cautious. With regard to Mr. Newby's remarks, 
we are very glad, as I have said, to hear that he agrees with our policy as 
tothereserve. Idonotthink, however, that I will endeavour to follow him 
into all the subjects he hasreferred to. Asto the effect of the Panama Canal 
on the Suez Canal, it appears to me to bs more a matter for the bondholders 
of the Suez Canal than for the shareholders of the Western Telegraph Co., 
but I may say that I should not be rash enough to predict what the effect 
upon trade will be by the opening of the Panama Canal ; it will have 
a considerable effect. 
ing is likely to occur in two yeara, or anything like two years, judging 
from its past history ; but whether that is so or not, I venture to say that 
it can have comparatively little effect on the traflic of the Company, 
which deals with the great State of Brazil and the equally important 
States grouped under the term the Argentina." I do not see myself what 
effect the opening of the Panama Canal is going to have on our pro- 
spects there. Mr. Newby asked about pensions. We have not got the 
exact figures before us, but I think I am right in saying that the amount 
of the pensions is about £700 a year, which is not a very extravagant thing 
to contemplate when you think about the large numbers of our staff and 
the service rendered to us by them in tropical countries. He thinks we 
have been extravagant in keeping up our farniture and spending £1,500 
in doing so. Well, I am old enough to think—and I believe I am 
right in thinking—that there is nothing so silly as to let things go down 
and fall into a condition of ruin. We have 13 or 14 large stations, with 
an immense amount of furniture, and it must be kept up or we muet buy 
new when it goes to rack and ruio. Part of this expenditure, I may say, 
is in the replacing of furniture. There is another little matter which, 
perhaps, Mr. Newby does not take into account—tbat there is a certain 
animal, whose use in nature I do not exactly know, called the white 
ant. He tunnels his way through chairs, bookshelves, and even 
books themselves; and when we talk about depreciation of furniture, 
we have also to take the white ant into consideration. Mr. Newby 
is a little under a misapprehension about the question of our reserves, We 
do not say that the value of the various investments forming our reserves 
is the value which is set out in the right-hand column in the state- 
ment submitted to you. If he looks at the top of the right-hand 
column he will see the word “cost.” We give the shareholders what 
the various securities cost us, and I venture to think that that is the 
only proper way of letting them know the position of affairs in regard 
to this matter. Any shareholder can depreciate or appreciate these 
securities to the best of his ability, but we cannot venture upon 
any absolute statement of what the whole aggregate value of our 
reserves may come to. If you could imagine that the whole of these 
reserves had to be realised you could not say what the result would be. 
They are only realised as required, and then we take the items which 
are at the best price. It may, however, allay the alarm of some of 
the shareholders if I tell them that in the items Mr. Newby selected 
I think the difference between the cost price and the cost of the day 
is about 2 per cent., and if you take the whole amount of our invest- 
ments and compare their cost price with the market price of the day, 

ou will find a depreciation of a little over 4 per cent. We cannot 
elp that. How can anyone help the depreciation in gilt-edged 
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securities? And everyone knows that the depreciation in gilt-edged 
securities has been exceedingly severe during the past two or three 
years. I think the position is & little better now, and there is rather 
a tendency in the other direction; but, still, the depreciation has been 
great, Nevertheless, I do not suppose that anyone would tell us not 
to buy gilt.edged securities. We should certainly be very wrong in our 
trust if we bought speculative securities. If we did that, the prices 
might be up or down in a very much larger ratio than anything we have 
to report in regard to the investments we hold. I submit to the share- 
holders— whatever opinion they may hold on this point that the whole 
position is disclosed in the accounts by our putting above the column the 
word cost " ; and we could not, practically speaking, report the matter 
in any other way. 

Mr. JOHN NEWTON said he dissentel altogether from the view 
expressed by Mr. Newby as to the way in which the cost of the Compauy's 
investments should be shown. The only business way of dealing with 
this matter was as the Directora had done. He might point out that if 
the Chairman had had to deal a few years ago with the point raised by 
Mr. Newby he would have been able to state that the value of the Com- 
pany's investments showed an appreciation instead of a depreciation. As 
to the Panama Canal, he thought it was a question which might be rele- 
gated to the children of the Directora and to the grandchildren of most of 
the shareholders. 

The CHAIRMAN then put the motion and it was carried unanimously, 
and resolutions were afterwards passed re-electing the retiring Directors 
(Sir J. Denison-Pender, Mr. D. H. Goodsall and the Duke de Loulé) and 
the auditors (Messrs. Deloitte, Plender, Griffiths & Co. and Messrs. Gane, 
Jackson, Jefferys, Wells & Co.). 

E vote of thanks to the Chairman and Directors brought the meeting to 
& close. 


BRITISH THOMSON-HOUSTON CO. (LTD.) — The report for the year 
ended March 31 siates that the trading profit was £29,026, added to 
£2,822 brought forward, making £31,848. After allowiug for deprecia- 
tion, writing £1,944 off goodwill, and £8,000 off suspense account, the 
balance (£1,696) is to be carried forward. At Rugby the buildings and 
machinery have been maintained in first.class condition, and the directors 
have followed their usual practice in providing for depreciation. During 
the year the company secured contracts for the electiical equipment of 
all the remaining trains on railways controlled by the Underground 
Electric Railways Co. of London, including its various tube railways. The 
system of control is the multiple unit system, similar to that furnished to 
the District, the Central London, the Great Northern & City and the 
North-Eastern Railways. The electrical equipments furnished are opera- 
ting satisfactorily. The manufacture of the Curtis turbine has pro- 
gressed satisfactorily, and a number have been built in the Rugby works, 
all giving excellent results. The directora believe that the company 
has good value in the enterprises in which it has investments. Since the 
closing of the books on March 1 the company has disposed of a large 
amount of these securities and reduced proportionately its liabilities. As 
shown by the balance;sheet last year, the excess cost of manufacturing 
incident to the establishment of the manufacturing business amounted to 
£63,326, of which £20,000 was at that time written off. There has been 
added to this account during the year £3,934, and there has been written 
off a further sum of £8,000, leaving £39,261, from which further amounts 
will be written off from time to time until finally disposed of. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—At the con- 
firmatory meeting on Monday the resolutions passed on Oct, 12 (reducing 
the capital of the company and authorising the payment of 750 guineas 
extra to the directors) were confirmed. 

ELECTROLYTIC ALKALI CO. (LTD.)—The report for the year ended 
Aug. 31 states that the net profit, after allowing for depreciation, mortgage, 
debenture interest and expenditure on maintenance of buildings, plant, 
&c., is £4,746, to which is added £1,374 from last year, making £6,120. 
The directors propose payment on the cumulative preference shares of 
one year’s dividend on account of arrears of 7 per cent. on all the prefer- 
ence shares issued prior to April, 1902, and at the same rate upon all the 
preference shares issued since that date. This will leave £519 to be 
carried forward. The process continues to work satisfactorily and there 
is & good demand for the company’s products. The great depression 
which existed in the market price of bleaching powder during 1902, 1903 
and 1901 has continued, though to a less extent, during the past year. 
Towards the close of the year the erection of additional manufacturing 
plant was continued. 


RICHARDSONS, WESTGARTH & CO. (LTD.) At the meeting on Tuesday, 
Sir C. Furness, M.P., said the past year had been one of very severe 
depression and exceptionally keen competition in the engineering trade, 
particularly in marine engineering, and, taking that into consideration, 
the result of the year's operations had been satisfactory. That was largely 
due to the fact that, although marine engines and boilers formed their 
principal manufacture, yet they had, in addition, a range of specialities 
which contributed very materially to their business at Hartlepool. Their 
new turbine works at Hartlepool were now completed and were well sup- 
plied with work, At Middlesbrough the development of the gas engine 
business had been continuous and satisfactory. The Sunderland works 
produced marine machinery only, but had been fully employed. Exten- 
sions to various works of the company had been considerable, and incladed 
a large new brass foundry at Hartlepool. They had at present a larger 
order book than a year ago, and, as trade was distinctly improving, they 
were hoping for more remunerative prices. 

ROSARIO ELECTRIC CO. (LTD.)—At the meeting on Tuesday, Col. W. F. 
Leese, who presided, gave & sketch of the company's progress. At the 
end of June they had 1,325 eustomers, and on Aug. 31 112 more, with 
9,800 8 c.p. extra lights. With the old plant they had no motors, but on 
June 30 last they had 113, equal vo 545 K. P., and this section of their 
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business was progressing satisfactorily. By next May the whole of the 
present plant would be fully loaded, and at present they had no proper 
reserve. The question of public lighting in Rosario was in the same state as 
before, but it was probable that it might be put up to competition. Quite 
recently the Council granted a concession to a Belgian syndicate for the 
electrification of the city tramways. Tbe best way of preparing for such 
competition was to be in a position to meet any demand for electricity 
supply. When the chairman (Mr. Western) returned from Argentina, 
the board would go carefully into the question of further capital outlay. 


CITY NOTES. 
—À— 

MEMORANDA (Nov. 2).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 281d. per oz. Consols 88}—88§ for money, „sers hö 
for account ; 24 per cent. annuities 875 —874. Consols Pay Day, Dec. 1 
Stocks and Shares Continuation Day, Nov. 13; Ticket Days, Nov. 14 
and 29; Pay Day, Nov. 15; Mining Share Carry- over Day, Nov. 10. 


CITY OF BUENOS AYRES TRAMWAYS CO. (1904) (LTD.) — The directors 
have declared a dividend of 1s. 3d. per share, less tax, for the three months 
ended Sept. 30. 

COMPANY STRUCK OFF REGISTER.—The “London Gazette for 
Oct. 27 contains a notification that Neild's Sleeve Electric Joint Synd., 
amongat other joint-stock companies, has been removed from the register. 

8T. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The amount 
of electricity sold by this company for the quarter ended Michaelmas is 
returned at 1,375,210 units, estimated to produce £20,055, against 1,238,880 
units, which produced £19, 306, for the > corresponding period of | last year 
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* In calculating the yield, allowance has been made for accrued interest but no 
for redemption, t Ex Dividend. 
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WE commence in this issue the publication of the Presiden- 
tial Address delivered by Mr. Jonx Gavey, C.B., before the 
Institution of Electrical Engineers last night. While his 
address appealed chiefly to the engineer who takes an interest 

in telegraph and telephone matters, an important announce- 
ment was made at the commencement which will be welcomed 
by the “heavier electrical engineer —viz, that Preliminary 
steps oo been taken by the Institution with a view to arriv- 
ing atan international agreement with regard to the revision of 
existing standards, and the standardisation of nomenclature 


and of the rating of machinery. 


In the portion of the Address which we publish this week, 
the development of the older branches of telegraphy are 
reviewed. In this part of his address, Mr. GAVEY gives as 
his opinion that although “the lusty child," telephony, 
threatens to monopolise the greater portion of the short- 
distance telegraphic work, there is small prospect of serious 
competition after a certain critical distance has been reached. 
The latter part of his address, dealing with the latest develop- 
ments in telephone line construction, gives a very different 
impression, however. In the earlier days of telegraphy, the 
slur was often cast on the engineers of the Post Office that 
they adhered to rule-of-thumb and unscientific methods ; at the 
present day such an assertion would certainly not be justified. 
The difficult problem of the most efficient design of long distance 
telephone lines has been taken up in a proper engineering 
spirit, and Mr. GaAvEY's address shows that a successful 
endeavour has been made to give practical application to the 
abstruse writings of HEAVISIDE, PUPIN and CAMPBELL. An 
empirical formula has been arrived at for the limiting dis- 
tance over which speech is possible on certain standard 
classes of overhead wire and cable, and Mr. GAVEY showed 
by a table that the results arrived at with this formula 
agreed, not only with the results calculated by the more 
complicated formule derived by PUPIN and CAMPBELL from 
HEAVISIDE’S exposition on the subject, but also with the 
results obtained by actual trials on the various classes of 
line. Another method of investigating the problem was shown 
by the exhibition of some interesting oscillograph curves by 
means of which the attenuation and distortion of the tele- 
phonic currents transmitted can be actually measured. Abroad, 
telephone engineers have been content to make their quanti- 
tative measurements with ordinary currents of high frequency 
and in which the shape of the impressed wave was doubtful. 
This method can not be assumed to give results applicable 
without reserve to the currents of a very different nature which 
are sent out by a telephone transmitter, and the employment 
of the oscillograph constitutes a great advance. 

TOEN 

WE are glad to learn also that the Post Office has been 
making experiments on the distribution of inductance coils in 
telephone cables, and that useful quantitative data have been 
obtained. In the case of a cable containing 56 100-lb. con- 
ductors, the insertion of inductance coils at intervals of a 
mile, raising the inductance from 1:4 to 40 millihenries, 
increased the speaking range from 66 to 176 miles. The 
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experiments are being continued, and we trust that they will 
lead to useful results. Experimental work in connection with 
underground telegraph cables has reached a further stage, and, 
to use Mr. GAVEY’s own words, something like a revolution is 
in progress. With the latest type of underground cable con- 
taining 37 pairs of paper-insulated wires surrounded with 29 
copper-screened single wires, it has been possible to obtain 
satisfactory working with quadruplex or Wheatstone automatic 
on each metallic loop and to super-impose on each loop key 
duplex. It has been proved that between London and Glasgow, 
with a repeater at Preston or Warrington, 200 words a minute 
can be transmitted on these wires with Wheatstone apparatus. 
The extension of the underground telegraph line to the north 
is therefore being pushed forward, and the London-Glasgow 
line will be completed by next March or April. 


— 


MR. GAVEY in the course of his address gave a well-deserved 
testimonial to British manufacturers who had spared neither 
time, trouble nor expense in their endeavour to meet the most 
difficult specifications ; without their assistance the record of 
progress which we have referred to could not have been realised. 
This tribute was the more willingly rendered by Mr. Gavkx, 
and is the more willingly repeated by ourselves, because it has 
lately become the fashion for irresponsible writers in the public 
Press to decry the British manufacturer as being behind the times, 
and not ready to meet the requirements of modern practice. 


eo Tere 


THE results of the tests on tantalum lamps by Prof. W. 
WEDDING, which we publish in this issue, constitute con- 
firmatory evidence of the superiority of these lamps as com- 
pared with the ordinary carbon-filament lamps. It will be 
observed that the distribution of light in a vertical plane is 
represented by a curve approximating very nearly to a circle, 
and this is just what one would have expected from the shape 
of the filament.. At the same time, this is hardly the ideal 
condition of affairs to be aimed at, for it means that the 
greatest intensity of illumination is obtained at a point in the 
same horizontal plane as that of the lamp itself, We would 
suggest, therefore, that for ordinary domestic purposes a lamp 
should be constructed whose filament might have the shape of 
an inverted cone. With this form the maximum intensity of 
illumination would be observed in a direction at an angle 
with the horizontal. 


As far ae the life and efficiency of the tantalum lamp are 
concerned, they are, of course, a distinct advance on similar 
properties possessed by any existing carbon-filament lamp. 
Such an efficiency as 1:94 watts per candle-power after 1,582 
hours has never been approached before, and the fact that one 
lamp survived 1,989 hours and then consumed only 2:03 watts 
per candle-power, can only be considered as very remarkable. 
Prof. WEDDING does not offer any explanation of the different 
efficiencies observed at various periods of the lamps' life, nor 
does he give any indication as to whether continuous or alter- 
nating current was employed in the tests. Presumably, how- 
ever, he used continuous current, as it is now known that the 
behaviour of the tantalum lamp on alternating-current circuits 
is not all that might be desired. 


MR. R. C. CLINKER’s pithy article on Wave-Shapes in 
Three-phase Transformers ” will afford keen enjoyment to many 
readers. It has hitherto been assumed that, if three similar 
transformers be star-connected to a three-phase supply having. 
a sine wave-form, the voltage across each transformer is 
1/4/3 times the voltage between mains. Mr. CLINKER shows 
not only that this assumption is incorrect in certain instances, 
but also that the no-load loss per transformer differs materially 
from the no-load loss when the transformers are delta-connected 
to a sine wave supply, having 1/4/3 times the voltage of the 
previous case, These apparent paradoxes which, as far as we 
know, have not excited much attention hitherto, are explain- 
able as follows: In a star-connected generator, the phase of 
the fundamental term of current and voltage is successively 
displaced by one-third of a cycle in successive legs. The phase 
of a triple-frequency component is, therefore, successively dis- 
placed by a complete cycle—that is to say, all the triple. 
frequency effects in the three legs are in step. The three 
legs of the generator winding, together with their respec- 


tive lines, form therefore, as far as the triple-frequency 
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terms are concerned, three single-phase circuits bunched 
together at the neutral point — i. e., three single-phase circuits 
working in parallel but without any return main. Hence, 
no triple-freqneney voltage components are apparent in the 
wave form taken between line and line, and, as long as the 
neutral point is not connected to the load, no triple: frequency 
currents can flow along the line-wires. Similarly, a delta-con- 
nected generator or load behaves like a black-beetle trap 
towards triple-frequency currents ; they can circulate within the 
trap but they cannot find an exit. Now the single-phase trans- 
former requires a triple-frequency current term in order that 
it may respond to a sine-wave impressed E.M.F. If the 
transformers are star connected, this triple-frequenoy current 
term cannot get through the breeches, so that, although the 
supply wave form is sinusoidal, the voltage wave form across 
each trensformer is not. On the other hand, a triple-frequency 
voltage term is manufactured in each transformer ; but as this 
also cannot get out of the breeches, it is not inconsistent with 
the sine-wave supply. It is this triple-frequency voltage which 
causes the E.M.F. per transformer to be greater than the line 
voltage + y 3, and decreases the iron loss. 


equines 


AN interesting fact which now presents itself is that the 
system has two neutral points which have different potentials, 
for the centre point of the star-connected transformers must be 
a neutral point, in so far as it is symmetrically placed with 
regard to the three line potentials. To account tor this we 
must picture a three-dimensional diagram—a triangular pyra- 
mid. The equilateral triangle which forms the base represents 
the three phases, and its centre point is the neutral point 
that is obtained by connecting three equal ron-inductive resis- 
tances to the supply mains. The perpendicular dropped from 
the apex of the pyramid to the centre of the base represents 
the triple-frequency voltage manufactured in the load trans- 
formers. The apex which is symmetrically placed with regard 
to the supply voltage forms the second neutral point, and 
differs in potential from the first. 
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IN these comments we have used advisedly the term “ triple- | is a prevalence of electrons revolving in a particular sense, we get 


frequency-component” in place of Mr. CLINKER’s “third 
harmonie," for he really alluded to the second harmonic, not 
the third. As ordinarily understood, first comes the funda- 
mental, twice this frequency is the first harmonic, three times 
the frequency is the second harmonic, and so on. The term 
*' triple-frequency is more expressive than second harmonic, 
and avoids risk of the error into which Mr. CLINKER has 
fallen. The point is a small one, and detracts in no way from 
the real value of Mr. CLINKER’s Paper; we only call attention 
to it in order to warn others of the same catch. 


— — 


THE Westinghouse railway motors, described in another 
column, illustrate the tendency of modern practice to make 
traction motors as far as possible accurately built-up machines, 
comparable in robustness and ease of maintenance with the 
motion of a locomotive. The most novel feature is, perhaps, 
that allowing the surface armature conductors to be removed 
without disturbing the remainder of the same coils. The 
description only suggests that there must be a joint of some 
kind at the pinion end of each surface conductor. Such a con- 
struction has been used in bar-wound generator armatures 
for a very long time, and is found to facilitate the location 
of hidden faults, as well as the repair of surface damage. The 
net value evidently depends upon the reliability of the joints. 
The strip-on-edge tield coils should make a very firm winding, 
and are, of course, only novel as applied to traction motors. The 
diagonal splitting of the gear case adds to the general accessibility 
for examination, changing of armature and similar operations. 
Both Sperry, in the United States, and Siemens and Halske, in 
Germany, built motor cases so divided in very early traction days, 
but in small sizes, where the advantages over the usual hori- 
zontal division are not marked. 


— — 


Tr was only a question of time till the electron theory should 
invade the domain of magnetism with the same success with 
"which it has tackled gas discharges, electrolysis, electro-optics, 
thermo-electricity and conduction. The work of M. LANGEVIN, 
of which we conclude a translation in this number, is perhaps 
the most brilliant contribution to the theory of magnetism 
which has appeared since EwINd propounded his theory of 
molecular magnets in 1890. As in other cases, the main outlines 
of previous theories are retained, but a flood of new light is 
thrown upon them by a rational interpretation of conceptions 
which before seemed vague or even fantastic. AMPERE’S 

molecular currents, WEBER’S circuits of zero resistance, and 
EwiNc's molecular magnets are all identified with electrons 
revolving about centres of attraction, such as constitute the 
basis of LORENTZ’S theory of the Zeeman phenomenon, 
These electrons are identical with currents circulating round 
the atom, and there are 48 many such currents as there are 
electrons, These currents may circulate in all directions. 
Each atom is, a8 it were, a solar system, with electrons for 
planets, only Jupiter may go round in a direction opposite to 


Ma J Venus or Sat urn may pass through the pole of the 
alipi EA e are as many currents in one direction as 
ic. 


hen ther . l 
i When ne the atom is non-magnetic. When there 
€ opposite O | E 


a magnetic atom of definite moment. Such atoms make up 
paramagnetic bodies and serve all the purposes of EwING's theory. 


— —— 


But the most striking novelty of LANGEVIN'S theory is that all 
matter is diamagnetic, whether made up of magnetic or non- 
magnetic atoms. For however the electrons may revolve and the 
“currents ” circulate, they are always retarded by the establish- 
ment of a magnetic field in the same sense, and accelerated by a 
magnetic field in the opposite sense. This is but a simple state- 
ment of the Zeeman phenomenon, which appears in all matter, 
and requires no further proof. Any closed coil of wire, if it 
could be given zero resistance, and brought into a magnetic 
field, would behave as a diamagnetic body. A current would 
be induced in it in opposition to the field, and that current 
would go on circulating, there being no resistance to stop it. 
All atoms are, therefore diamagnetic, but the diamagnetic 
effect is always very small—one in 10,000—and it is easily 
masked by the contrary moment brought into play when mag- 
netic atoms are turned into parallelism with the external field, 
as in paramagnetic bodies. What renders this theory of 
special interest lies in the fact that it explains CURIE’s two 
laws of magnetism according to which diamagnetism is inde- 
pendent of the temperature, whereas paramagnetic suscepti- 
bility varies inversely as the absolute temperature. 


— —— . ¶ —k —— — 


Royal Commission on London Traffic.— Two further reports 
have been published by the Royal Commission on London 
Traffic viz., Vol. II., Minutes of Evidence, Index and Digest; 
Vol. III., Appendices to Evidence and Index. 

Annual Dinner of the Newcastle Section, I. B. EB. — The 
Annual Dinner of the Newcastle Local Section of the Institution 
of Electrical Engineers will be held on Wednesday next, 
November 15th, at 7:15 p.m., at the Turk’s Head Hotel, 
Newcastle-on-Tyne. 

The British Science Guild. We are informed that the in- 
augural meeting of the British Science Guild, held at the 
Mansion House, has had the effect of largely increasing the 
list of applications for membership. Sir Norman Lockyer de- 
sires it to be known that would-be members should apply for 
particulars to the Honorary Secretary, 16, Penywern-road, S.W. 


Electric Power Distribution on the Rand.—Our attention 
has been called to the fact that in our reprint of Mr. Robert 
Hammond's Paper before the British Association at Johannes- 
burg on August 30th (The Electrician, September 29th), the 
price at which electrical energy could be delivered was given 
at 7d. per unit. It is quite obvious that this should be 07d. 
per unit. 

British Association Meeting, 1906.— Nature learns that at a 
meeting of the Council of the British Association on Novem- 
ber 3rd it was decided to open the meeting at York next year 
‘on Wednesday, August Ist. It is also stated that the Council 
of this association has received a gift of £50 from Mrs. John 
Hopkinson, to be devoted to some investigation which may be 
suggested at the next meeting by the Committee of recom- 
mendations. 


Royal Society Medals.— Among those to whom the Royal 
Society has this year awarded medals are the following: The 
‘Copley medal to Prof. Dmitri Ivanovitch Mendeléef, of St. 
Petersburg, for his contributions to chemical and physical 
science ; a Royal medal to Prof. John Henry Poynting, F.R.S., 
for his researches in physical science, especially in connection 
with the constant of gravitation and the theories of electro- 
dynamics and radiation ; the Hughes medal to Prof. Augusto 
Righi, of Bologna, on the ground of his experimental researches 
in electrical science. 
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Birmingham Local Section of the I.E.E.—The opening meet- 
ing of the Birmingham Local Section of the Institution of Elec- 
trical Engineers will be held at the Birmingham University on 
Wednesday, November 22nd, when Prof. R. Threlfall, F.R.S., 
will deliver his opening address. The monthly meetings of 
this section have been arranged as follows: December 13th, 
January 17th, February 14th, March 14th, April 4th, and 
May 9th (Annual General Meeting). 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Tarifa—Tangier 6 eee „0 Jan. 18, 1904 ee C 


Jamaica—Colon ............ Jan. 10, 1905 — 
Cadiz—Teneriffe............ July 20, 1905 — 
Kotonou—Grand Bassam.... Oct. 4, 1905 — 
Medan—Olehleh....... . . . . . Oct. 26, 1905 — 
Oran — Tang ier Oct. 30, 1905 — 
Tangier—Cadiz ............ Oct. 30, 1905 — 
Falmouth— Bilbao Oct. 31,1905 .. Nov. 9, 1905 


Electric Furnaces.— On Saturday evening Mr. J. H. Stansbie 
read a Paper on this subject before a special meeting of the 
Birmingham Electric Club. He commenced by explaining that 
there are two main classes of electric furnace —viz., those which 
depend upon thermal principles and those which depend upon 
electrolytic principles. Several familiar types of furnace 
were then described, including those of Kjellin, Acheson, 
Héroult, Stassano, Keller and Siemens. The author gave some 
successful demonstrations, and the Paper was well received. 


District Railway.—In spite of the announcement which has 
appeared in certain newspapers to the effect that all steam- 
drawn trains would be withdrawn from the District Railway 
service on Monday, we are officially informed that this is not 
the case. The L. & N.W. trains running from Mansion House 
to Broad-street, via Willesden, are still drawn by steam loco- 
motives, and will be until December lst. These trains were 
always the slowest running on the line, owing to their low 
acceleration, and at the present time they are allowed a four 
minutes’ head way at the Mansion House station, the electric 
trains making up the difference by the time Earl's Court is 
reached. 

University of Liverpool Engineering Society. —The opening 
meeting of this Society was held on October 10th, when Prof. 
W. H. Watkinson read a Paper on “Steam Turbines.” An 
abstract of this Paper was given in our issue for October 13th. 
Further Papers of interest to our readers are as follows :— 
December 5th, The Generation of Electrical Energy by 
Water Power," by H. W. Wilson ; January 16th, Presidential 
Address by H. G. Williams; February 13th, “ Labour-saving 
Appliances Used in the Carbonisation of Coal,” by H. E. 
Bloor; February 27th, ‘Wireless Telegraphy,” by F. A. 
Lawson ; March 13th, “ The Training of a German Engineer,” 
by W.Siebert. The Annual Dinnertakes place on December 9th. 

Rugby Engineering Society.—The following Papers have 
been arranged for by the committee of the Rugby Engineering 
Society: November 16th, The Generation of Steam,” by 
Messrs. J. Brierley and T. Robertshaw ; November 30th, The 
Conversion of Steam Energy into Mechanical Energy,” by 
Messrs. E. R. Briggs and E. A. Reynolds ; December 14th, 
“ High Lift Pumps,” by P. A. Mossay ; January 14th, “The 
Conversion of Mechanical into Electric Energy, by F. R. Clough; 
January 18th, The Design of a Large Shop for Electric 
Manufacturing,” by F. J. Sharr ; February Ist, The Trans- 
mission of Electric Energy,” by C. McCarthy-Jones ; Feb- 
ruary 15th, “ Lubrication,” by W. J. Parish ; March Ist, this 
date has been reserved for a number of short Papers not yet 
submitted ; March 15, ** High Speed Steel," by J. M. Gledhill. 

The Late Archibald P. Head.—It has been decided to raise 
a fund in memory of the late Archibald P. Head, who met his 
death in the ** 20th Century Limited "train in America. For 
this purpose a small committee, with Sir Alexander B. W. 
Kennedy as chairman, has been formed to raise a fund to 
establish a gold medal or scholarship in connection with the 
Engineering Department, University College, London. As the 
committee feel chat they have not been able to obtain the 
addresses of allthose who would no doubt be glad to avail 
themselves of the opportunity of doing something to perpetuate 
his memory, if they knew what was being done, we have been 
asked to announce that contributions may be sent either to the 
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hon. treasurer, C. T. Millis, Borough Polytechnic, London, S.E., 
or direct to Messrs. Hoare, bankers, 37, Fleet-street, for the 
Archibald P. Head Memorial Fund account. 


Utilisation of Victoria Falls.—7/7e Times announces that, 
according to Reuter’s Agency, the question of utilising the 
Victoria Falls for the generation of electrical energy and its 
transmission to the Witwatersrand is receiving close attention 
at the hands of the African Concessions Syndicate. American 
and Continental engineers are agreed that such a project could 
be made commercially successful, especially as the climate is 
most favourable to the scheme, being extremely dry, whilst 
there is no ico in the rivers to interfere with the working of 
the turbines, and no snow to break dowu the transmission 
lines. It is estimated that in the dryest season yet experienced 
500,000 H.P. could have been developed. The available head 
of water is about 330 ft., but a head of 1,000 ft. could be 
obtained by engineering works of a comparatively light type. 
This head of water would produce 1,000,000 H.P. At present 
£3,000,000 is spent annually on power on the Rand. 


Obituary.— We regret to announce the death of Mr. C. G. 
Mott, Chairman of the City and South London Railway Co., 
who died at Stanmore on Tuesday at the age of 72. Mr. Mott, 
with the assistance of the late J. H. Greathead, as engineer, 
was responsible for the construction of the City and South 
London line, the first tube railway in London. At that time 
there were no electric railways in existence, and it was owing 
to his enterprise and his advocacy of electric traction that the 
first electric tube railway was constructed. He found the 
funds, and subsequently, under his control and advice, the 
line was extended to Stockwell and Clapham Common to the 
south, and again on the north from Moorgate-street to The 
Angel, Islington, and is now being extended to Euston. Mr. 
Mott had been a director of the Great Western Railway Co. 
since 1868, being one of the oldest members of the board. 
He was also a directtor of other railway companies. 


The Grant and Transfer of Provisional Orders.—The fol- 
lowing memorandum has been sent us by the Board of Trade, 
dated November 7, 1905 :— 

I am directed by the Board of Trade to state that their attention has 
been called to the large number of instances in which they have in recent 
years found it necessary to revoke provisional orders which have been 
obtained by local authorities under the Electric Lighting Acts, orin which 
local authorities (having obtained provisional orders) have entered into 
agreements with companies for carrying the order into effect, these agree- 
ments being in many cases ultra vires, or at least of doubtful validity. 

It appears to the Board that it is undesirable that a local authority 
should apply for a provisional order without having a definite intention of 
exercising the powers under the order when obtained, and in future the 
Board will not be prepared to grant an order to a local authority unless 
they are satisfied that the powers will be exercised either by the local 
authority themselves, or in exceptional cases by a company (to be named 
in the order) where special power is taken to transfer to the company 
within a limited period. 

I am at the same time to state that the Board have observed that there 
is a growing practice for individuals or unregistered companies or firms to 
apply for provisional orders under the Electric Lighting Acts. In such 
cases the Board, having in view the undesirability of 1ndividuals or un- 
registered bodies exercising statutory powers involving the breaking up of 
streets, have inserted in the order, as granted, a provision that the powers 
under the order shall not be exercised unless within a fixed period they 
are transferred to a registered company approved by the Board. In the 
majority of cases the company is named in the order. 

This procedure has proved to be unsatisfactory and inconvenient— 
in some cases the orders have lapsed by reason of the grantees being un- 
able to form a company with a capital sufficient for the purposes of the 
undertaking, and in others the submission to the Board of the proposal to 
transfer has been postponed to so late a date as to leave insuflicient time 
for the due consideration of the matter. 

In these circumstances the Board have decided that in regard to any 
future application of this nature they will require that the proposal to 


-transfer shall be submitted to the Board not less than three months before 


the expiration of the period fixed by the order for the completion of the 
transfer.—I am, your obedient servant, T. H. W. Psrusx. 
Society of Arts.— The Society of Arts commences its 152nd 
Session on November 15th with an opening address from the 
chairman of its council, Sir Owen Roberts. Among the Papers 
set down for the Wednesday evenings before Christmas is one 
by Sir William Preece on “The British Association in South 
Africa,” to be read on November 29th. A course of Cantor 
lectures by Prof. J. A. Fleming on “ Electric Waves " will also 
be given on November 27th, December 4th, 11th and 18th. 
Among the lectures announced for the meetings after Christ- 
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mas are three under the Howard Trust, by Prof. Silvanus P. 


| engineering interest that received premiums has already been 


Thompson, on “High-speed Electric Generators,” to be delivered | published in our columns. 


on January 18th and 25th and February 1st. 
Junior Institution of Engineers.—The annual general meet- 


Manchester Section of the Institution of Electrical Engi- 
neers.— The first meeting of the Manchester Local Section of 


ing of this Institution, which took place on October 27th, was | the Institution of Electrical Engineers will be held at the 


also the first general meeting of the society after its constitu- | Grand Hotel, Manchester, on Friday, November 17th, when 


tion as an incorporated body, and was held under the require- 
ments of the Articles of Association. In the annual report of 


the chairman, Mr. S. L. Pearce, will give his address. The 
remaining meetings of the Session will be held at the Physical 


the Council, reference was made to the increase in membership | Laboratory of the Manchester University. The committee 
to 8&8, and to arrangements which had been made for the | have arranged that members sending in their application, 


ensuing session. On December 8th, a Paper on Electric 
Mains for Power Transmission Work " will be read by Prof. 
J. T. Morris. Other meetings, &c., of the new session have 
been arranged as follows : sf 


anuary 26th, “Some Notes on | of the session. 


together with a remittance of 4s., before the date of the first 
meeting, may have a complete set of the Papers read before this 
section reserved and bound in plain cloth for them at the close 
We give the full list of Papers for the Session 


Boiler Trials,” by Prof. J. D. Cormack ; February 2nd, * Some | below : 


Recent Electrical Engineering Measuring Instruments,” by Mr. 
K enelm Edgcumbe; 
Victoria Hall of the Hotel Cecil; March 10th, Conversazione. 


November 17th.—S. L. Pearce, Chairman’s Address. November 28th.— 
iderations of Feeder Systems." S. 


ebruary 10th, Anniversary Dinner in the | Dr. W. G. Rhodes. Theoretical Cons 
December 12th.— Haydn Harrison, 


J. Watson, '* Street Cable Systems." 
“ Sireet Lighting." January 16th.—W. C. Mountain, Electric Winding 


Royal Society.—The following have been recommended by | as applied to Main Shafts, considered Practically and Commercially.” 


the President and Council of the Royal Society for election to EAE D an 18th MB. Ficld ^ Idle Cucrenta” 
x ‘ | ; ebruary .—M. B. Field, urr ; 
the Council for the year 1906 at the anniversary meeting on . . Schcepf, “ Single-phase Railway Working," 


November 30th :—President : Lord Rayleigh, M.A., D.C.L., 
O.M. Treasurer: Mr. Alfred Bray Kempe, M.A. Secretaries: 
Prof. Joseph Larmor, D. Sc., D.C. L., LL.D., and Sir Archibald 
Geikie, D.C. L., Sc.D., LL.D. Foreign secretary: Mr. Francis 
Darwin, M.A., M.B. Other members of the Council: Dr. Shel- 


y 30th. — James Atkinson, Gas Engines applied to Electric Driv- 
February 27th.— 
March 2nd. — Annual 
Dinner. March 13th. — J. R. Salter, Economic considerations in the 
employment of Storage Batteries.“ March 27th.— L. J. Hunt, Alter- 
nating Current Motors." April 10th. Annual General Meeting. The 
kollowing Paper will also be read: H. C. Crews, Lifts and Hoists.“ 


Single-phase Traction on the New York, New Haven & 


ing. 


ford Bidwell, Sir T. Lauder Brunton, M.D., Prof. J. Norman | Hartford Railway. —According to the Street Railway Journal, 


Collie, Ph.D., Prof. Wyndham R. Dunstan, M.A., Prof. John 
Bretland Farmer, M.A., Professor Francis Gotch, D.Sc., Dr. 


the Westinghouse Company has received an order to supply 25 
locomotives for high-speed passenger service on the New York, 


Sidney Frederic Harmer, Sir William Huggins, K.C.B., O.M., New Haven « Hartford Railroad Co. Each will weigh approxi- 


Prof. Edwin Ray Lankester, M.A., Dr. John Edward Marr, 
Mir. George Ballard Mathews, M.A., Mr. Hugh Frank Newall, 
NI. A., Sir William Davidson Niven, K.C.B., Prof. John Perry, 


mately 78 tons, and will be capable of maintaining a schedule 
speed of 26 miles per hour in local service with a 200-ton train, 
stopping every 2'2 miles and reaching a maximum speed of 


D. Se., Prof. Ernest Henry Starling, M.D., Prof. William about 45 miles per hour between stations. In express service 


Augustus Tilden, D.Sc. 


Society of Engineers.—At a meeting of the Society of Engi- 

neers on Monday evening, a Paper was read on “The Metallic 
Preservation and Ornamentation of Iron and Steel Surfaces ” 
by Mr. Sherard Cowper-Coles. The greater portion of the 
Paper was devoted to a new process of dry galvanising or 
** Sherardising,” invented by the author. In this process, iron 
or steel can be coated with metallic zinc by bedding it in zinc 
dust in a drum. When the drum has been charged with the 
articles to be treated and zinc dust, it is placed in the fur- 
nace which is heated to 500?F. or 600? F. which is some 
200 deg. below the melting point of zinc, the thickness of zine 
coating being dependent on time and temperature. On open- 
ing the drum, the articles are found to be covered with a 
silvery coating of zinc, which has become alloyed or amalga- 
mated with the iron surface. The process of dry galvanising 
ig found to be cheaper than hot or electro-galvanising, as there 
is no waste of material, whilst the expenditure of fuel is small 
and the plant simple and inexpensive. 

The Institution of Civil Engineers.— At the inaugural meet- 
ing of the 87th session of the Institution, held on Tuesday, 
Sir Guilford L. Molesworth, K. C. I. E., the retiring President, 
alluded to the loss which the Institution and the engineering 
profession generally had sustained during the recess by the 
deaths of Mr. James Mansergh, F.R.S., and Mr. George Robert 
Stephenson, past presidents, and of Sir William Shelford, 
K. C. NI. G., Member of Council. He then formally intro- 
duced to the mem bers his successor in the Chair, Sir Alexander 
Binnie Sir Alexander Binnie delivered an address to the 

bers, in which he traced the influence of scientific thought 

And i i estigation upon the development of engineering prac- 
an of rring specifically to the gigantic strides made inelectrical 
tice, rere industry. He referred briefly to the life histories 
pct an engineers, and maintained that the development of 
NN tributed largely to the material prosperity of 
ring con k " R 
engineering He also described the circumstances which led 
the country. dation of the Institution of Civil Engineers. The 
up to the io = uently presented the medals and premiums 
President su sed, uncil for Papers dealt with at the Institution 
awarded by the €? st session, and afterwards received the 
inthe course of the p^ 


members in the library. 


a speed of from 60 to 70 miles per hour can be maintained with 
a train weighing 250 tons. To handle heavier trains two or 
more locomotives will be coupled together and controlled from 
the forward cab by the multiple-unit control system. The 
motors will be of the Westinghouse single-phase commutating 
type, which can be used with direct current, so that the loco- 
motive will be able to operate over the direct-current section 
now being installed by the New York Central Railroad Co., an 
important feature, as the New York, New Haven & Hartford 
Railroad utilises the tracks of the latter company between 
Woodlawn and the Grand Central Depot in New York City. 
Each locomotive is to be equipped with four gearless motors 
permanently connected in pairs in series. On direct current the 
pairs of motors will be operated in series-parallel, and on alter- 
nating current by voltage control. The motors will be spring- 
supported and connected by flexible drive in such a way that 
all dead weight will be taken off the axles. On direct current 
each motor will be capable of developing 400 JI. P. 


The Fessenden ''Barretter" Patent.—A decision was given 
in the United States courts, on Oct. 16, relating to the action 
brought by the National Electric Signalling Co. (Fessenden 
system) against the American De Forest Wireless Telegraph 
Co. for infringement of the liquid barretter patent. The 
following of the plaintiff's claims were upheld :-— 

11. An electrical receiver consisting of a liquid and an extremely fine 
terminal projecting into the liquid, substantially as set forth. 

23. In au electrical wave-detector, the combination of & liquid and a 


terminal projecting thereinto, and having in the liquid so small an im- 
mersed area that a highly resistant layer is formed about the terminal, 


substantially as described. 
25. Asa telegraphic receiver, the combination of liquid and an extremely 


fine terminal projecting into the liquid and so arranged that the passage 
of an electric current will produce thermal effects in the liquid, substan- 


tially as described. 

The other claims were not discussed. "We are informed that 
this receiver was used by the United States Signal Corps for 
their Alaska installation and by the De Forest Company on 
the dispatch boat Haimun" in the Russo-Japanese war, and 
in the tests made by the same company in England. It is said 
that in the U.S. Navy official test a distance of more than 2,000 
miles was obtained by itsuse from shore to ship, under unfavour- 
able circumstances, and a distance of 320 miles was obtained 
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* Alabama " with the expenditure of 4 H.P. In the course of 
his judgment, the Judge said there is a dispute as to whether 
the change of resistance is thermal or otherwise, but that does 
not seem material except as to this limitation. If the same 
physical appliances produce the same results they cannot be 
justly said to do it in different ways because of such merely 
disputable variances in hidden processes." 


Electric Traction in Berlin.—According to the Elektrotech- 
nische Zeitschrift, two companies—viz., the Grosse Berliner 
Strassenbahn and the Continentale Gesellschaft für Elektrische 
Jnternehmungen —are asking for powers to build a number of 
action lines in Berlin to meet the ever-increasing traffic 
requirements. The Grosse Berliner Strassenbahn (which com- 
pany runs most of the tramway lines in the metropolis) pro- 
poses to construct two shallow subways, which are to emerge 
to the surface at various places to connect up with the existing 
tramways. One of the lines is to connect the Siegesallee with 
the Platz am Opernhaus, while the other line is to run from 
the Potsdam Bridge to the Ross Strasse. A considerable 
portion of the lines is to be laid with four tracks, the remainder 
being double track. Current for lighting the shallow subway 
is to be supplied from a special lighting circuit quite indepen- 
dent of the traction supply. The gradients of the approaches 
are to range from 1 in 30 to 1 in 20. More interest attaches, 
perhaps, to the line proposed by the Continentale Gesellschaft. 
This company proposes to connect the Gesundbrunnen Station, 
in the north of Berlin, with Britz, in the south, by a mono rail 
overhead railway of the type existing between Barmen and 
Elberfeld (see The Electrician, Vol. XLV., p. 395). The total 
length of railway is to besome 12 km. (74 miles), and there are 
to be 15 stations. No gradient is to exceed 1in 30. According 
to the nature of the streets, the rails will be supported by 
arches of girderwork or by central structures. Each car is to be 
15 metres (49 ft.) long, with room to accommodate 85 passengers, 
and will be provided with a centre door besides the usual doors 
at the car ends. There will be smoking and non-smoking 
compartments, but only one class. The car is to be supported 
from two bogies, each bogie being driven by a motor. At times 
of heavy traffic a number of cars are to be coupled together to 
form a train. | 


“Welcome Home” to Mr. Kapp.—A dinner was given at 
the Imperial Restaurant on Friday last, to Mr. Gisbert Kapp, 
the newly-appointed professor of electrical engineering at the 
Birmingham Oniversity, to welcome him on his return to this 
country. The following gentlemen were present :— 

G. L. Addenbrooke, W. H. Allen, Prof. W. E. Ayrton, Frank Bailey, 
Major Bagnold, C. H. W. Biggs, R. A. Chattock, Col. R. E. B. Crompton, 
R. S. Erskine, W. B. Esson, Druitt Halpin, H. E. Harrison, A. W. 
Heaviside, H. Hirst, Sir A. B. W. Kennedy, W. M. Madden, W. L. 
Madgen, W. M. Mordey, Ald. G. Pearson, A. H. Preece, H. F. Proctor, 
F. C. Raphael, B. S. Raworth, J. S. Raworth, Mark Robinson, Alex. 
Siemens, Sidney Sharp, C. P. Sparks, Lieut.-Col. A. M. Stuart, Sir J. W. 
Swan, J. Swinburne, A. A. C. Swinton, Prof. S. P. Thompson, A. P. 
Trotter, Prof. W. C. Unwin, R. W. Weekes, H. D. Wilkinson. 

These members included the majority of the gentlemen who 
gave Mr. Kapp a “send-off” dinner at the Whitehall Club in 
1894, when he left England for Germany. The speeches were 
of an enthusiastic character throughout. Col. Crompton, who 
occupied the chair, called on Prof. S. P. Thompson to propose 
the toast of the evening. Prof. Thompson said that he was 
glad to think that the University of Birmingham did not 
advertise for the cheapest man te fill the Professorship of 
Electrical Engineering, but communicated privately with Mr. 
Kapp, recognising that he was the man to fill the post, just as 
they had done when Sir Oliver Lodge was appointed Principal 
of the University. Mr. Kapp would be even more welcome 
than before he left England on account of the wider experi- 
ence he had gained in the interval. Mr. James Swinburne 
then related some amusing anecdotes with regard to some of 
Mr. Kapp's early experiments in dynamo design and engine- 
valve regulation. Mr. J. S. Raworth followed with some appre- 
ciative remarks, and Mr. W. H. Allen related how he had been 
instrumental in the engagement of Mr. Kapp at Messrs. Gwynne 
& Co.'s works in 1872. Prof. Kapp then responded, thanking 
those present for their cordial welcome to the home of his 
adoption. He remembered his first engagement in England 
in 1872 with Messrs. Gwynne & Co. as chief draughtsman. 
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Then later on, when he came back in the middle of the first 
electric lighting * boom," he was informed by electric lighting 
companies that they had no use for mechanical engineers, but 
only wanted men who could influence capital. Mr. Crompton, 
however, wanted a manager, and had told Mr. Kapp that if he 
was a good mechanical engineer he himself would teach him 
electrical engineering, and he engaged him. His return again 
now had been due to the persuasion of Prof. Silvanus P. 
Thompson. He hoped that manufacturers in this country 
would lend him the same assistance as the German manu- 
facturers had done There, if he had a machine to test and 
found that it was a good one, he asked the manufacturers for 
drawings which would enable him to teach his students the 
best dynamo design, and the manufacturers responded to his 
request. Mr. A. P. Trotter, Ald. G. Pearson and Mr. Alex- 
ander Siemens also spoke, as well as Mr. W. M. Mordey, who 
had acted as honorary secretary to the dinner committee. The 
death of Mrs. F. H. Webb, wife of the past secretary of the 
Institution and Sir William H. Preece’s sister, accounted for 
the absence of these two members of the party, who had been 
present at the send-off dinner in 1894. Major Cardew, Prof. 
G. Forbes and Mr. W. Massey also wrote expressing regret at 
their absence and welcoming Mr. Kapp back again. 


ARRANGEMENTS FOR THE WEEK. 


(To.day) FRIDAY, November 10th. 
PuysicaL Society. 

8 p.m. Meeting at Royal College of Science, Exhibition-road, South 
Kensington. Agenda.—(1) The question of Temperature and 
Efficiency of Thermal Radiation, by James Swinburne. (2) Note 
ou Constant-deviation Prisms, by T. H. Blakesley. 

SATURDAY, November 11th. 
BIRMINGHAM AND District ELECTRIC CLUB. . 

7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
The following matters will be discussed: Direct v. Alternating- 

current Motors, opened by J. A. Jeckell ; ** Copper v. Carbon 
Brushes," opened by W. Smith; ** Telegraphs and Telephones," 
opened by W. H. WHITEHOUSE. 
MONDAY, November 13th. 
INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ ASSOCIATION. 
8 p.m. Meeting at Storey's Gate, Westminster. Paper to be read: 
Boiler House Practice and Design," by Edward Barrs. 
TUESDAY, November 14th. 
INSTITUTION or ELECTRICAL ENGINEERS: GLASdow Local. SECTION. 

Spm. Meeting at 207, Bath-street, when Mr. J. M. M. Munro, the 

chairman, will deliver his Opening Address. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be read: “On Waterways in 

Great Britain," by J. A. Saner. 
WEDNESDAY, November 15th. 
SOCIETY oF ARTS. 

S p.m. Ordinary Meeting, when Sir Owen Roberts, chairman of the 
Council, will deliver the Inaugural Address, 

INSTITUTION or ELECTRICAL ENGINEERS: NEwcasrLE Local. SECTION. 


7:15 p.m. Annual Dinner at the Turk's Head Hotel, Newcastle. 
‘© DYNAMICABLES." 
7:30 p.m. Dinner at the Trocadero Restaurant, Piccadilly Circus. 


INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 92, Victoria.street, Westminster. Mr. W. M. 
Mordey, Vice-President, will deliver a lecture on Some Aspects 
of Electric Traction." 

THURSDAY, November 16th. 
RocnY ENGINEERING SOCIETY. 

8 p.m. Meeting in the Benn Building, High-street, Rugby. Paper 
to be read: * The Generation of Steam," by J. Brierley and 
T. Robertshaw. 


FRIDAY, November 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Locarn SEcTION. 
7:30 p.m. Meeting in the University. Mr. S. L. Pearce, chairman, 
will deliver his Opening Address. 
INSTITUTION OF MECHANICAL ENGINEERS. 
S p.m. Meeting at Storey’s Gate, Westminster. Paper to be read : 
„On the Properties of a Series of Iron-Nickel-Manganese- 
Carbon Alloys," by Dr. H. C. H. Carpenter, H. A. Hadfield and 
Percy Longmuir. 
ErrcrRo-Hagsuoxic Society, 
8 p.m. Concert(Ladies' Night)atthe King's Hall, Holborn Restaurant. 
SATURDAY, November 18th. 
JUNIOR INSTITUTION OF ENGINEERS. 
2:30 p. m. Visit to Messrs. Barclay, Perkins & Co., Park-street, South- 
wark-bridge. 
Grascow TECHNICAL COLLEGE SCIENTIFIC SocErx. . 
7:30 p.m, Meeting at the Glasgow and West of Scotland Technical 
College, George-street, Glasgow. Paper to be read: The Com- 
mercial Efficiency of Prime Movers,” by A. Marshall Downie. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 52.) 
INSTRUMENTS, APPARATUS AND ACCESSORIES. 


Equally important as the convenience and arrangement of 
the test rooms is the provision of accurate standard instru- 
ments, which, however, should not be kept simply for the 
checking of other instruments, but should be used constantly, 
and every meter should be compared with them. 


Kelvin Balances.—The watt and ampere balances invented by 

Lord Kelvin are, perhaps, the most suitable instruments for the 
purpose. They are simple, constant, and it is possible to ascer- 
tain by observation if they are in working order. Meters, asa 
rule, are tested at a round number of amperes, consequently no 
recourse has to be made to the table of doubled square roots 
provided with the balances, as the weights are set toa definite 
point on the fixed scale. By using a magnifying glass (a read- 
img glass acts perfectly) with an aluminium screen attached, as 
in Fig. 189, the index can be quite easily seen 12 ft. or 14 ft. 
from the balance. The screen, which should be lamp-blacked on 
the side away from the balance, causes the index to be seen at 
a glance and hidesall reflectionsfrom the balance case. Mounted 
Om a stand in the way shown in the 
figure, the hole A drilled up the 
handle—a medium tight fit —it can be 
raised or lowered to the correct 
position. 

Great care should be taken that, 
once being set to a definite position, 
the weight of the Kelvin balance is 
not accidentally shifted. At the ends 
of the silk cords which are attached 
to the sliding platform are usually 
two buttons. If one of these falls off 
the shelf on which the balance stands, 
or if anyone passes and rubs up against 
the cord, the weight is liable to be 
shifted. To prevent this a good plan 
is to replace the two cords by one 
which is brought from the sliding 
platform through the case in the ordin- qi 

way, through two pulleys fixed to Fic, 139,—Maaniryixe 

the shelf—one under each end of the Grass wITH SCREEN ron USE 
base where the cords come out—back with KELVIN BALANCE. 
through the case at the other end and 
thence to the sliding platform. In this way, no matter what 
the sition of the sliding weight, there is no slack cord. 
The watt balances are very similar to the ampere balances. 
The shunt current is taken into the movable coils, and the 
main current passes through the fixed ones, The resistance 
of the shunt coils is about 14 ohms, and as they are designed 
to work with a current of 0:2 ampere in the shunt circuit the 
total resistance is made up to 500 ohms (non-inductive) per 
100 volts- .. . ae 
The shut circuit, even on 100 volts, therefore, is fairly non- 
inductive, but, of course, becomes more so on higher voltages. 
Where meters are required for both alternating and continuous. 
current supplies it simplifies mattors a lot to have standard 
instruments equally suitable for both kinds of current; these 
balances being 30 they are most convenient. 
Voltmeters-—A number of voltmeters should be provided of 
different types and different ranges. A set of electrostatic 
-oltmeters for different voltages are very useful, especially for 
Merce taking shunt currents of meters. "They are very handy 
use ee ibrating or checking other alternating- current voltmeters. 
for ca un ard voltmeter, a reflecting electrostatic voltmeter 
As a 8 le forming an arc of a circle of one meter radius is 
with a sca ed. The instrument and scale should both be fixed 
recommen d preferably the scale should only be calibrated, 
in position, Anc p ti ter, after it has been put u 
a potentiometer, aru S put up. 
by means 8 For standardising generally (on continuous 
Potentiometer deed, for testing continuous-current am pere-hour 


d, in C 
current), anc; : i ' trician ” 
1 E forthooming book to be published by The Electrician ” | 


From & hing Co, All rights are reserved. 
p lishing 
Printing and Pub 


meters, a good potentiometer is extremely useful. If at any 
time doubt as to the accuracy of the standard instruments arises, 
as it is bound to at some time or other, possibly owing to a batch 
of meters all being found about the same amount slow or fast, 
then to be able to check the instruments with some quite 
different apparatus is desirable. 


Standard of Time.—Having standard instruments for the 
measurement of watts, amperes, volts and ohms, the meter test 
room still requires a further and most important standard in- 
strument—it is a standard of time. Chronographs are most 
ccnvenient instruments for timing the revolutions of some 
quick-moving portion of a motor meter, but it is very important 
that they should be frequently tested themselves and for the 
came period of time that they are to be uscd for in testing. These 
time indicators develop starting errors and may change their 
speed so that, if not checked, errors due to them might be 
ascribed to the meters under test. A chronometer is the most 
compact standard. Fixed in some convenient position, on a 
wall (away from mains carrying heavy currents) about 3 ft. Gin. 
from the ground, it can be used with comfort for checking chro- 
nographs. For long time tests such an instrumentis most useful, 
as also for rating clocks used in time switches or two-rate meters. 

Beside the standard instruments others will be required. 
An ammeter and voltmeter of the capacity of each watt balance 
should be permanently fixed in the circuit. These should be 
suitable for alternating as well as continuous current where 
both are likely to be used ; in fact, it is evident that all appa- 
ratus shculd be capable of working on either current in order 
that the whole equipment may be used, if necessary, to turn 
out work for one or the other supply. 

For testing in situ portable instruments are, of course, re- 
quired. Some very neat testing sets have been put on the 
market of recent years by several makers. For testing watt- 
hour meters of the motor type a watt meter is to be preferred, 
as only one reading has to be taken. Good watt meters of the 
portable type can be obtained suitable for both supplies. 
Where, however, testing is to be done on continuous-current 
circuits, permanent magnet instruments are to be preferred, 
being so deal-beatand unaffected by stray fields. They should 
always be provided with mirrors under the needle, as very true 
readings are required to prevent the errors in the test being 
greater than the meter errors. A portable low-reading an meter 
(reading to 0:1) should be provided for measuring meter-shunt 
currents, and a portable voltmeter (reading to 1 volt) for the 
measurement of the drop in the main coils. 

For the measurement of insulation resistance to case, an 
ohmmeter will be found most convenient. A couple of ordi- 
nary detector galvanometers, with their batteries, are most 
useful for the testing and detection of faults in meters. These 
are more convenient if the batteries are enclosed in the same 
case as the instrument. 

Frequency Measuring —In alternating-current testing a fre- 
quency teller will be required. Should the testing department 
be at the station the alternatois will be accessible and the fre- 
quency ascertained by taking the speed of the machines run- 
ning. This would, however, take too much time, and an in- 
strument should be close at hand by which the frequency can 
be easily read. 

À convenient form of frequency teller is that due to Mr. 
Albert Campbell, B.A ,* in which a thin iron strip is slid in or 
out of a clamp over the face of an electromagnet around which 
the curtent —the frequency of which is required — passes. The 
iron strip vibrates when its length from the clamp is such that 
its natural period of vibration is double that of the frequency 
of the current, when it emits a note. A rack and pinion to 
which the needle is attached are worked from the non vibrating 
end of the strip, the needle indicating on the scale different 
points according to the length of strip free to vibrate. The 
scale can thus be calibrated in periods per second, the reading 
being obtained by sliding the strip until the note is audible. 

Another method of measuring the frequency is by altering 
the length of a weighted wire carrying an alternating current 
and passing through the field of a permanent magnet. Ata 
definite length the wire will vibrate. Fig. 140 illustrates an 
instrument made on these lines. The index slides up and 


* The Electrician, Vol. XXXVIL, p. 437. 
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down the beam in the front of which is the scale. To this 
sliding index is attached a rod, on the end of which is a jewel 
with a rounded hole through which the phosphor bronze wire 
passes, a weight being hung on the end of the wire. The 
weight is increased or diminished so as to get a suitable range, 
after which it is unaltered. 

To use the instrument, the slider is slowly lowered until the 
wire vibrates to a definite amount. It is found that there is a 
definite point for each frequency where the wave appears to 
have athird wire, and this is the point taken. The instrument 
is calibrated by finding this point on known frequencies by 
slowly moving the slider down. 

The length of wire free to vibrate multiplied by the fre- 
quency equals a constant ; thus, by taking three or four read- 
ings on different frequencies the constant is determined for 
the given wire and weight and the scale then made. 

Apparatus for Measuring Torque.—In order to measure the 
torque of meters it 1s necessary to have some sort, of apparatus 
possessing small frietion by which the pull can be measured. 

In Fig. 141 such an ap- 
plianceisshown. A vertical 
brass rod fixed toa lead base 
carries two brackets, the 
height of which can be ad- 
justed. The top one sup- 
ports a light wheel having 
a V-shaped rim and a steel 
spindle running in jewelled 
bearings. One end of a fine 
silk thread is attached to 


Fic. 1 1. — TonovE MEASURING 
APPARATUS. 


Fic. 140.—FrREQUENcCY METER. 


the main spindle of the meter, and the other end carries an 
aluminium scalepan which weighs 1 gramme. The lower 
bracket acts as a rest for this scalepan. A box of weights and 
a good micrometer—the latter for obtaining the diameter of the 
spindle—complete the set. In the case of meters having light 
main moving parts it is necessary to providea duplicate set and 
place it so that its thread pulls in the opposite direction ; then 
if half the weight be put in each scalepan a uniform moment 
is produced, and the meter main spindle is not pulled off its 
jewel bearing. 

In using the apparatus if 1 gramme (the weight of the scale- 
pan) is too heavy a gramme weight can be attached to a very 
fine silk thread passing over the wheel to counterbalance the 
scalepan. For this purpose the silk used for galvanometer 
suspensions is the best. With meters having a high torque it 
Is sometimes convenient to attach the silk to the rim of the 
brake disc, as by increasing the distance at which the weight 
acts the weight is reduced, as it acts at a greater leverage and 
the tendancy to displace the moving part of the meter is there- 
by reduced. 

Although it is very satisfactory to see the actual weight 
being held up by the meter, measurements of torque with such 
an apparatus cannot be made quickly, and usually time is a 
consideration where much work has to be turned out. For 
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the quick measurement of meter torques, therefore, a spring 
balance is perhaps the most convenient instrument to use, and 
very good results can be obtained in this manner very quickly. 
An instrument of this description is illustrated in Fig. 142. 
It is easily made and, by means of the previously-described 
apparatus, its calibration becomes a simple operation. Upon a 
piece of aluminium, A, about 0:2 cm. thick a small spindle, B, 
is bolted, having lock nuts underneath. To the upper end of 
this spindle, one end of a piece of watch mainspring, C, is 
fixed (either by soldering it in a saw cut or otherwise), and to 
the other end of the spring a straight piece of aluminium wire 
D is attached. This can be done by slightly flattening the 
wire, lashing it to the end of the spring with silk, and finally, 
shellacing the joint. The straight wire is allowed to project 
beyond the edge of the plate by about 1:4 cm., and at, say, 
0:7 em. from the end it is marked by a line to indicate the 
point to be used both in calibrating and when measurements 
are taken. 

A small spirit level, E, is screwed to the plate as an indicator 
to show that the plate is at the same level when being used as 
when being calibrated. The level is necessary in order to avoid 
any error being introduced by the weight of the pointer, which 
would cause a deflection. The instrument is intended to be 
used with the plate horizontal, and the needle is set to a zero 
line by turning the spindle B. To calibrate this balance a loop 
is made at each end of a short length of very fine silk thread ; 
one loop is passed over the end of D to the marked point, and 
different weights are hung on the other loop, the thread pass- 
ing over the pulley of the apparatus previously described, which 
is adjusted for height. It is convenient to lay the balance on 
a box for this operation. The pointer being deflected, the plate 
is turned in the opposite direction until the pointer is brought 
back to a position at right angles to the silk for each weight, 
and in this manner the points are easily marked on the plate 
on either side of the zero. 


Fia. 142.—Spainc-BaLANcE For Measurina METER Torovss. 


In using the instrument a small spring clip, made out of, say, 
No, 24 phosphor bronze wire, is slid on to the brake dise of 
the meter. The end of this clip is bent to stand vertical so as 
to meet D (at the marked point) at right angles. The plate is 
turned as in calibrating to bring the pointer D at right angles to 
the deflecting force. In the instrument illustrated the length 
of the pointer is 14-5 cm., and a deflection of approximately 
2 cm. per decigramme is obtained. It is convenient to have 
two or three spring balances similar to the above having vary- 
ing ranges to suit various types of meter having different 
torques, or, by making clips which project beyond the periphery 
of the brake disc, the same instrument may be used. Where 
such clips are employed, care must be taken to ascertain that 
the disc has no tendency to rotate due to want of level and the 
weight of the clip. Owing to the use of magnets in so many 
meters, it is very important that the use of steel wire either for 
the clip or for the pointer D is avoided. Where the torque of 
a number of similar meters having discs of equal diameter is to 
be taken, it is convenient to make a clip, the end of which 
stands out from the axis of turning by preferably 10 cm. and 
to design the balance to give a good deflection when used with 
this clip. The torque is then ascertained without calculation 
as the instrument can be calibrated in gramme-centimetres. 

(T'o be continued.) 
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WAVE SHAPES IN THREE-PHASE TRANSFORMERS. 
BY R. C. CLINKER. 


It is well known that the voltage wave of a three-phase 
generator contains no harmonies having a frequency of three 
or a multip!e of three times the fundamental frequency. It is 
also clear that the current in a three-phase line carrying a 
balanced load cannot contain a triple harmonic, as otherwise the 
sum of the instantaneous currents would not equal zero. Con- 
sideration of these properties of a three-phase circuit lead to 
interesting conclusions regarding the magnetising currents of 
transformers connected to such a circuit. If a transformer be 
connected to a single-phase circuit having a sine wave of E.M.F., 
the induction in the core will also have a sine shape and the 
current wave willcontaina third harmonic produced by hysteresis 
in the iron. This harmonic will always be present, and will 
increase rapidlv as the saturation increases. 


Fig. 1. 


Now a three-phase line cannot supply this harmonic. Hence, 

if the transformers are ‘delta "-connected, the harmonic will 
circulate only in the delta, but if “star " connection is used, the 
induction curve must be modified so as not to require the triple 
harmonic of current. Evidently this modification of the flux 
wave is equivalent to the introduction of a third harmonie of 
flux and of voltage across the terminals of the transformer. Wo 
are, therefore, led to the conclusion that (1) the E.M.F. wave 
across each leg of a set of star-connected transformers will have 
a different shape from that across the lines, and (2) the core loss 
of a star connected transformer may be different from that 
of the same transformer “delta "-connected for the same voltage. 
The writer recently made some tests to verify these conclu- 
sions. Records of wave shapes were made with the Hospitalier 
ondograph, an instrument supplied by the British Thomson- 
Houston Co. and which is excellently suited for recording 
waves under steady conditions. The connections were arranged 
as shown in Fig. l. A three-phase generator fed the delta- 
connected primaries of three single-phase 20 kw. transformers TI. 
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Fic. 2. 


. gides of these transformers were star-connected and 
Th d to the L.T. sides of three star connected 15 kw. 
101 formers, T, whose H. T. windings were left open. The 
1 ra ph could be placed at X, and X, to record current waves, 
pen X E d X, to record voltage waves. Switch S, served to cut 
or A; a f the three-phase lines, leaving transformers 1 and 2 on 
off one T ase, while S, could be arranged to connect or discon- 
single p tu i neutrals. Voltmeter V measured the line voltag2. 
nect the -e in Fig. 2 was taken at X,, with S, and S, open— 
. The CHE in gle-phase connection— and shows the well-known 
ie, with as netising current with a prominent third harmonic. 
form of m E 3 is a similar curve, but taken with both S, and 
Curve B in 7 1E again the single-phase condition. S, was then 
S, closed, 81 ipae arate the neutrals. Curve C shows the cur- 
opened so as to e conditions, and it will be seen that the third 
rent under e h showed so prominently in curve B, has prac- 
harmonic, Ie ed, leaving a prominent fifth. The maximum 
tically disapPeATe d by about 25 per cent., so that the 


value has been rT Soo dux has also been reduced. The ondo- 


maximum value o 


vidual transformers of group Ti were sine waves. 


graph was then placed at X, and S, was closed. Curve A shows 
the current wave flowing in the neutral, which is practically a 

ure third harmonic. As this current is the sum of the three 

armonics in the line wires, it is approximately three times in 
amplitude the difference between curves B and C. Combined 
with this harmonic is alsoa very small current of fundamental 
frequency, due probably to a slight want of symmetry in the 
transformers and connections. It should be noted that this 
harmonic was not produced by any irregularity in the voltage 
curve of the generator (which was practically a pure sine), hut 
solely by the variation of permeability in the iron of trans- 
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Fra. 3. 


formers T:. In order to allow this neutral current to flow, it 
was necessary to ensure that the voltage waves on the indi- 
This was 
done by connecting their primaries in delta. 

In taking the above wave shapes the voltages across the lines 
were held constant. 

Fig. 4 shows the voltage waves taken at X, and X. with the 
neutrals separated. The wave on transformer 3 is, of course, 
the same shape as the generator wave, and practically a sine 
curve. The wave taken on transformer 2, however, contains a 
strong third harmonic. It has a 40 per cent. larger maximum, 
and is 9 per cent. less in area than the generator wave. Hence 
the maximum induction is decreased by 9 per cent. and the 
hysteresis loss by about 15 per cent. 


Fio. 4. 
During the tracing of these curves the R. M. S. voltages were 
as follows :— . 
Across transformer 3.......... 155 volts. 
Across transformer 2.......... 172 volts. 
Across linen 275 volts. 
Between neutrals ............. 69 volts &t triple frequency. 


It is interesting to note that the line voltage is only 1:6 
times the voltage across 2, whilst it is 1:77 or practically ,/3 
times that across 3. Also, as the resultant of two voltages of 
different frequency is equal to the square root of the sum of 
their squares, we have voltage across 2= 7/1552 ＋ 69? — 170 
This agrees well with the observed value of 172. 

In tracing the current waves in Fig. 3 it was necessary to 
place a resistance in the line of about 1 ohm to obtain the 
necessary drop to work the ondograph. "This accounts for any 
inaccuracy of position and magnitude of the harmonic wave, 
The curves as drawn by the instrument are on squared paper, 
the ordinates being slightly curved to the radius of the pen, so 
that the curves appear slightly distorted. 


136 


THE ELECTRICIAN, NOVEMBER 10, 1905. 


The maximum density in the iron cores of the transformers 
during the taking of the curves in Fig. 3 was about 65 kilo- 
lines per square inch. The curves in Fig. 4 were taken with a 
density of 8 per cent. less than this. Core loss measurements 
were alsomade on thetransformers with and without the neutrals 
connected. A wattmeter was placed with its current coil in 
one line, and its potential coil between line and the neutral of 
group T., so as to indicate the loss in one transformer. The 
curves in Fig. 5 illustrate the results of these measurements 
where the core loss in watts is plotted against voltage. 

Curve A shows the values for open neutrals, ie., with the 
distorted wave shown in Fig. 4. Curve C shows the values for 
closed neutrals, i.e., for a sine wave of voltage. Curve B shows 
the values for open neutrals plotted against line voltage > ,/3. 
The comparison between curves A and C shows a considerable 
decrease of hysteresis loss for the same effective voltage when 
the neutrals are open, indicating a voltage wave of decreased 
area, as shown by the ondograph. 
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Curve B still shows a decrease of core loss, although the differ- 
ence is less when compared on the basis of equal line voltages. 

The wave distortion shown by the curves occurs in practice 
only with a star connection on both primary and secondary. A 
delta connection on either winding at once provides a circuit for 
the triple harmonic, and allows the voltage wave on each trans- 
former to become similar to that of the generator. 


A NEW METHOD OF COPPER WIRE MANUFACTURE. 


A new method of producing copper wire directly from the crude 
material has been devised by Mr. Sherard Cowper-Coles and was 
demonstrated by him to our representative a few days ago. 


Section of ^ 
Strip 


Fro. 1. 


The production of copper wire by electrolytic means is a more 
difficult problem than the production of copper tubes and sheets. 
Various processes have been suggested and tried from time to iime, 
such as electro-depositing copper on a thin copper wire until it has 
attained a considerable thickness, and then drawing the thickened 
wire down again to a comparatively fine wire. Other experimenters 
have tried placing insulating strips on a cylindrical mandrel so as 
to produce long copper spirals; the spirals thus produced are 
uneven and unsuitable for drawing down to wire on account of the 
roughnesses formed on the edges. The method employed in con- 
Junction with Mr. Cowper-Coles’ centrifugal process consists in 
making on the mandrel a spiral scratch. The effect of this scratch, 
which must be angular, is to affect the molecular structure of the 


copper and to form a cleavage plane, as shown in Fig. 1; if the 
scratch is not angular but round at the base the copper will not 
divide. The line of cleavage is no doubt formed in the same way as in 
a cast metal, as shown in Fig. 2, which is a sample of copper cast in 
a rectangular mould. In this case the lines of cleavage can be 
clearly seen; if the mould has rounded corners the crystal- 
lisation would be radial and there would be no cleavage plane. The 
crystalline structure of the deposited copper has a line of cleavage 


Fic. 2. 


Fra. 8. 


starting with the sharp point of the scratch on the mandrel. The 
copper separates more readily if unwound at an angle to the axis of 
the mandrel, as shown in Fig. 3. 

The construction of mandrel eapable of making 3 or 4 miles of 
wire in one operation in a few hours from crude copper is shown in 
Fig. 4. The vat is annular in construction, the mandrel being 7 ft. 
in diameter and making about 50 revs. per min. A great feature of 
such a vat is that there are no working parts in the electrolyte and 
no stuffing boxes and glands. | 
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Frio. 4.— SECTIONAL ELEVATION or DrrosrriNGa VAT FOR CENTRIFUGAL 
CoppER Pnockss. 


Mr. Cowper. Coles informs us that the capital expenditure on plant 
required for the centrifugal process compares very favourably with 
an up-to-date rolling mill and wire-drawing plant; the cost of such a 
plant with buildings, engines and the necessary plant is about £80,000 
for an output of about 100 tons per week or 5,000 tons per annum. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be Ead from The Electrician office, po t 
free, ou receipt of published price. Add 5 per cent. for abroad or for foreign boc ks.) 


"La Separation Electromagnétique et  Electrostatique des 
Minerals." By Désiré Korda. (Paris: L'Eclairage Electrique.’’) 
6 fr. 

* Les Quantités Elementaires d’Electricité : Ions, Electrons, Cor. 
puscles.“ By Henri Abraham and Paul Langevin. Parts I. and II. 
(Paris: Gauthier-Villars.) 35fr. 

“ Essais des Materiaux. Notions Fondamentales Relatives aux 
Déformations élastiques et permanentes.” By H. Bouasse. (Paris: 
Gauthier-Villars.) 5fr. 

" Müller- Pouillets Lehrbuch der Physik und Meteorologie.” Edited 
by Leop. Pfaundler. Vol.I. 10th edition. Mechanik u. Akustik.” 
By Leop. Pfaundler. (Brunswick: F. Vieweg & Son.) 7m. 

Dr. J. Frick's Physikalische Technik." 7th edition. Revised and 
re-written by Dr. Otto Lehmann. Vol. I., part II. Anleitung zu 
Physikalischen Demonstrationen.” (Brunswick: F. Vieweg & Son.) 
24m. 


„Calendar for Session 1905-6 of University College of North 
Wales,” (Manchester: J. E. Cornish, Ltd.) 
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A IO TOR DRI TEN CENTRIFUGAL PUMP. 


We illustrate herewith an interesting, though small, installation, 
in which direct current transmission is employed for actuating a 
vertical motor driving a pump at the Alexandra Docks, Newport, 
Mon. : The motor is of the Westinghouse direct-current multipolar 
type, is supplied with current at 500 volts, and develops 320 H.P. 
It drives a centrifugal pump at 300 revs. per min., the pump raising 
a million gallons ot water per hour against a head of 25ft. Th» 
w ater is pumped from the river into an adjacent dock for the pur- 
pose of keeping up the level of the water in the latter. The Wes'ing- 
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ELECTRICALUY-DRIVEN CENTRIFUGAL Pump, 


house generator which supplies the necessary current is of 300 kw. 
capacity and is rope-driven at 325 revs. per min., it being of 
suflicient capacity to work other motors besides that illustrated. 
Bare copper conductors of about 0:5 sq. in. sectional area constitute 
the overhead transmission line, and are suspended on special hook 
insulators supported on steel lattice poles. The work was carried 
out by the British Westinghouse Electric & Mfg. Co. 


p (————— 


ELECTRICAL EXHIBITION AT OLYMPIA. 
(EIGHTH NOTICE.) 


Messrs. CROMPTON & Co. are among the English manufacturers 
who are taking up“ flame " arc lamps, and specimens of both alter- 
nating and continuous-current lamps of this pattern were burning 
with great steadiness on the stand. Owing to the fact that the lamp 
is only emerging from the experimental stage we have been re- 
quested to refrain from publishing details of its construction, but we 
may say that the regulating mechanism is of the chain-brake type 
with the usual solenoids and rocking lever resembling that in the 
well-known open arc lamps of the firm's manufacture. Ordinary 
open and enclosed arc lamps (the latter of the double carbon type 
designed to burn directly on a 200 volt supply) and the new Midget” 
arcs were also shown. Projectors as used in the Navy were also on 
view, arranged for automatic as well as hand feed. 

Motore forrned another important feature of Messrs. Crompton & 
Cos exhibit, and it is evident from the specimens shown that the 
Pra hae carried standardisation almost to its extreme limit. A 
30 H.P. sin gle- phase motor drove a ''protected" type dynamo 

hi h was eina ployed for supplying continuous current to several of 
whic tors and arc lamps on the stand. Although a three-phase 
the mmo ted at 50 H.P. at about 750 revs. per min., it had been re- 
motor, e to work on the single phase mains supplying current in the 
connecte T'he machine was of the slip.ring pattern. Another 
exhibition. the carcase of a single phase lift motor of the reactance 
exhibit was d to start against heavy loads with a small starting cur- 
type, designe otor in question was designed to give 10 H.P. under 
The m nditions, and to run at a speed of 750 revs. per min. 
ordinary lift oe the usual construction, provided with three-phase 
The rotor 18 O ‘nding, the neutral and the free ends of the wind. 
star-connected w1 d to a special form of slip-ring. There are three 
ing being connecte 


or more of these rings ; on each ring is fitted a number of insulated 
bars equal to the number of poles on the motor, and spaced equi. 
distantly on the rings. These insulated bars are all connected to thc 
neutral point of the rotor winding, and the action of the motor when 
starting is as follows :— 

When one of the brushes is in a position to connect the insulated 
bar and ring, it short-circuits one of the rotor phases and produces a 
repulsion torque. By properly staggering the brushes on the dif- 
ferent rings, a continuous repulsion torque is obtained. The brushes 
on the rings are also connected to an ordinary starting resistance, 
this resistance being gradually cut out. As soon as the motor has 
reached its normal speed, and the starting resistance is short-cir- 
cuited, the machine acts as an ordinary induction motor, and runs 
practically at synchronous speed, irrespective of the load. When 
used for lift or crane work the motor can be reversed by shifting 
the brush gear through a small angle, and for this purpose the brush 
gear is connected mechanically to the controller. 

With motors of this 
description, we are in- 
formed, a large starting 
torque is obtained with a 
small current consumption 
a desideratum. Some 
tests at Messrs. Cromp 
tons works, we under- 
stand, showed that the 
motor was capable of 
exerting 1:75 times the 
full-load torque with only 
1:5 times the normal full- 
load current. 

As has been explained, 
the rotor circuit 1s quite 
distinct from the stator 
circuit, so that the rotor and starting resistance can ibe 
arranged for a low voltage. The special starting switch for use 
with these motors resembles a three-phase reversing switch with’ 
several starting contacts, but the movement of the switch arm in 
each direction is controlled by a dash-pot, so that however rapidly 
the lift rope may be pulled the motor is still switched on slowly. A- 
device is added, however, which causes the switch to return to the 
“off” position with a quick motion, the dash pot only acting when 
the switch is moving to the full-speed position in each direction. 

Various types of speed-reducing gear for motors were shown: 
spur-reducing gear, worm-reduction gear used with the boiler 


feed pumps, and very neat application of ihe Humpage gear 
which was shown 


in connection with 
an air pump. This 
pump is of the three- 
throw ‘ Edwards 
type, having plun- 
gers Sin. in diameter 
with 6 in. stroke, 
and it runs at 180 
revs. per min. It 
is driven by a 83 H. p. 
shunt - wound motor 
running at 1, 280 
revs. per min., and 
the Humpage re- 
dueing gear is embodied in the design of the motor end cover, 
the ratio of reduction being 7 to 1. A special form of flexible 
coupling is provided between the motor and air pump shaſt. 

Another motor that may be mentioned is one which was con- 
nected to a very compact bufting machine. This was of the double- 
ended type, the motor being designed for an output of 1 H. p., ata 
speed of about 2,000 revs. per min. The motor, which is illustrated 
above, is of the totally enclosed type, with dust-proof glands, and is 
designed for the heaviest class of buffing work. 

A selection of switches, cut-outs, lamp post gear and instruments 
were well representative of the firm's patterns. 


Messrs. SHOOLBRED & CONNELL, besides exhibiting some electric 
lighting fittings, showed the Red Cross lubricant for commuta- 
tors which, we were told, is largely used in America. This lubri- 
cant is a compound of secret composition, and is claimed to reduce 
the friction losses of commutators by coating their surfaces with a 
thin film of lubricant without increasing the contact resistance be- 
tween brush and commutator. 


The NATIONAL Gas ENGINE Co. exhibited a series of gas engines 
and gas-driven generating sets ranging in capacity from 2kw. to 
20kw. Some of the sets were shown running. The “S” type gas 
engine is capable of developing 27 H. p. when supplied with town gas 
and 21 H.. when suction gas is used. In the latter case the firm is 
prepared to guarantee that it will not cost more than 12d. to 2d. 
per hour to run the engine at full loud when using Welsh anthracite 
or gas coke. 


Borrixd Macuixe M ror. Open. 


Brrring MacurNE Motor. Closed. 
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Messrs. ManRYAT and PLACE, at a stand in the annexe, exhibited an 
electric furnace of great power in operation. A special service of 
200 kw. had been run for this purpose. For most experiments a 
current of 50 amperes was sufficient, but for some as much as 1,000 
amperes at 200 volts wasemployed. The furnace was of the Moissan 
type, and permits of easy modification in various ways for different 
classes of experiment. The lining is of magnesia and carbon, and 
is renewed daily. The electrodes are of round carbon 2in. by 86in, 
and a convenient arrangement of the holders allows the are to be 
instantly extended from contact to 14in. Temperatures can be 
obtained up to 4,000°C. (7,232°F.), at which point all known sub- 
stances volatilise. A Féry pyrometer has been fitted up for checking 
the temperatures between 1,600°C. and 4,000°C. A feature of this 
type of furnace is the elipsoidal rouf cavity which acts as a reflector, 
condensing the heat rays from the arc upon the crucible below. 
Even though the roof may be fusing rapidly, the fused material 
runs down the sides and does not drop into the crucible, and the 
shape of the reflector remains the same long enough for the experi- 
ment to be performed. The exhibitors are repeating Prof. Moissan's 
classical experiments, including those on the artificial production of 
diamond. Our illustration shows the furnace arranged for this pur- 
pose. Messrs. Marryat and Place also had on view an open-arc two- 
pole; furnace suitable for raising?4 ewt. charges of iron to the neces- 


An Evectric Furnacr ny Messrs, Marryat AND PLACE. 


sary temperature for steel production. The exhibit was only a model 
intended to show the principle upon which the highest grades of tool 
steel are produced in existing installations. 

The SPHERICAL METALLIC Packinu Co., exhibited a number of 
specimens of their ingenious metallic packing. The piston rod 
passes through a split sphere which allows for any want of alignment. 
Within this sphere are bronze rings cut into sections, and held 
together by & spring laid in a groove cut into the periphery of the ring. 
The only pressure on the rod is that exerted by light springs round 
the bronze anti-friction metal pieces, which is only about ‘5 to 11b. 
per square inch surface contact, and therefore reduces the friction to 
& minimum. This pressure is the same under all loads and steam pres- 
sures, and it does not increase proportionally with increase of boiler 
pressure asin the steam setting type of packing. Another device shown 
was Redford’s patent trolley-wire holder. This has been designed 
so as to enable the holder to support the trolley wire firmly without 
the aid of solder, and to ensure that the trolley wheel need not break 
contact with the substance of the trolley wire at the points of sup- 
port. It consists of a pair of bronze plates articulated between their 
upper and lower edges, and shaped to form a set of jaws. The lower 
jaws are shaped to seize and hold more than a semi-circumference 
of the trolley wire. The upper jaws are fitted with means for sus- 

ending the holder, and at the same time for holding the jaws 
Realy apart, so that they cannot approach while in use. It follows 
from the intermediate articulation or jointing together of the plates 
that while the upper pair of jaws are firmly held or forced apart the 
lower pair will be firmly held upon the trolley wire. The holder is 
suspended by means of the usual insulated stud. 


At the stand of Messrs. Jonn BARKER & Co. demonstrations were 
given from time to time of the capabilities of Kennedy’s bending 
machine. No. 1 machine is capable of bending cold and without 
loading brass and copper tubes from 1 in. to g in., or iron pipes from 
4 in. to $ in., while machine No. 2 will bend tubes of all metals up 
to lin. in diameter. 


of the space be- 


plates. It is,there- 


claimed that the 


Some fine generator and feeder panels for lighting and traction 

urposes were exhibited by the SwrrcnGran Co., previously Messrs. 
J. G. Statter & Co. They were fitted with up-to-date instruments, 
and the circuit breakers with maximum and reverse current release 
(sce the illustrations), are examples of strong design and good work- 
manship. All the breakers have free handles, that is to say, the 
handle does not 
move when the 
breaker opens au- 
tomatically, so 
that the breaker 
is free to operate 
although the at- 
tendant may be in 
the act of closing 
it. Circuit breakers 
for high voltages, 
where the opening 
of the breaker is 
accompanied by 
both noise and 
flash, are provided 
with magnetic 
blow. outs, as indi- 
cated in our illus- 
tration. At the 
momentof rupture 
the are is enclosed 
between the two 
side plates (which 
are faced with 
uralite) and the 
carbon and its at- 
tachment, which 
fill up the whole 


tween the two 


fore, impossible for 
the arc to flash in 
the eyes of the at- 
tendant, and it is 


Tur Switcucear Co.'s Circuit PRTAKER WITH 
OvERLOA» RELEASE, TimeE-Limir DEVICE AND 
MAGdNETIC Brow-ocr. 


breaker may open 
safelv when he is 
handling it on a 
heavy discharge at high voltage. Another point of novelty lies in 
the ready way in which the pressure of the brush on its contacts 
may be adjusted. The method of leverage employed is a steel 


t ` 


c. ee. | 
Tug SwITCHOEAR Co.’s EpGkwisE Type Cincrir BREAKER, witH Time 
Lout ATTACHMENT, 1,000 amps. 400 voLTs. (One-sixth ful size.) 


wheel running up an inclined plane. The latter is made of a piece 
of steel provided with an adjusting screw. As the screw 1s easy to 
get at, it is a simple matter to adjust the pressure of the brush to a 
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nicety. In the illustration a long wiper will be noticed attached to 
ihe brush. The wiper is to keep up the continuity between the 
brush and the lower contact until the arc is extinguished, and con- 
sequently to prevent all sparking upon the lower contact. Finally, 
however, the wiper leaves the round rubbing parts before the brush 
has reached the end of its travel, and the latter, and all the parts 
connected therewith, are consequently dead when the breaker is 
open. We understand that the firm’s standard 500-ampere breaker 
has been tested with the time-limit attachment to 8,000 amperes, 
and has withstood that test perfectly, at 500 volts. The reverse 
current release acts on the following principle: The shunt 
coil, which is wound on a hinged armature, is connected across 
the bus bars. It acts on the same magnetic circuit as the 
main coil through which the main current flows, so that both 
coils normally assist each other in attracting the armature. As 
soon, however, as the main current reverses, the coils oppose each 
other, and at a certain value of the reversed main current the resul- 
tant magnetic flux has become so small that the armature flies back 
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175 425 


325 375 
Ampercs applied. 
CURVES SHOWING OPERATION oF Trve LIMIT APPARATUS FOR THE SWITCH- 
GEAR Co.’s Free HAV DLE Circuit BREAKER. 


225 275 


by spring action, thus tripping the switch. The proportions of the 
shunt coil to that of the main coil are such that the heavier the 
reverse current the more energetically and quickly does the breaker 
open. Also, the intensity of the magnetic field in the armature is 
such that a considerable decrease of E.M.F. may take place without 
affecting it, but ifthe voltage falls to, say, one-third of the normal, 
it acts as a no-voltage release and opens the breaker. The maxi- 
mum current circuit breaker on the feeder panel is fitted with the 
firm's so-called inverse time limit appliance, an illustrated descrip- 
tion of which appeared in The Electrician for July 7th, p. 470. Its 
action depends on the suction between two flat metal surfaces, coated 
with a film of glycerine or oil; the thickness of such a film ought 
not to be more than yin. It can be set for different time limits 
by altering the pull of the actuating solenoid, and is ordinarily 
adjusted to trip the main switch after about 5 seconds at 50 per 
cent. overload. When so set an overload of, say, four times the 
normal carrying capacity opens the circuit breaker practically in- 
stantly. With a load equal to double the normal current, opening 
takes place in about 24 seconds; with 
50 per cent. overload, 5 seconds, as above; 
25 per cent. overload, about 15 seconds 
delay in opening, and a greater length 
of time with lesser overloads. The 
accompanying curve indicates how the 
time of retardation decreases with the 
overload. The curve shown relates to a 
normal current of 100amperes. If de- 
sired, a retardation of much more than 
& minute can be given for 25 per cent. 
overload, but the curve shown isthe firm's 
usual standard. This setting gives a 
retardation of several minutes when the 
overload does not exceed 15 per cent., and 
r 1O per cent. and 5 per cent. overloads. There are some 
desired to give almost a constant retardation to 
cases 1n W b eaker, whatever the overload may be. This condition 
the circuit Dr -n the following way: The moveable suction dise, 
can be met 1 attached to the core in a manner that permits of 
instead of 55 attached by a link allowing the core to move 
no back-lash, rtion of its travel as may be found necessary, before 
through such pO n the disc. A breaker fitted in this way will, the 
its p t reaches a point beyond the setting, raise its 
moment the nce permitted by the link, and so shorten the 
armature to t 
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By suitably proportioning the length of the link a curve of almost 
any degree of flatness can be obtained, Among the other exhibits 
were a set of insulated spanners, one pattern of which is shown 
in our illustration. It will be noted that the spindle of the box 
spanner illustrated is hollow, thus allowing a nut to be screwed far 
down a bolt of any length, the shank of the bolt passing into the 
hollow spindle of the spanner. 


At the stand of Messrs. W. G. WALKER & Co. were to be seen 
electrically-driven ventilating fans and dynamometers of the absorp- 
tion type. These latter consist essentially of two aluminium air 
vanes which are attached at the ends of a shaft fixed to the motor 
shaft and rotating with it. The dynamometers shown had a range 
from } H.P. to 26 H.P. at speeds varying from 250 to 2,000 revs. pe. 
min. Provision is made for fixing the air vanes nearer to or farthe. 
from the motor shaft so as to adjust the braking power. 


Messrs. D. H. BoNNELLA & Son made the proud boast that every- 
thing on their stand was new. At any rate, anything in the nature 
of standard or commonplace apparatus had been eliminated, Many 
designs of bell pushes, switches and such like 
had been specially prepared for the Exhibition, 
and the decorative effects of the majority of these 
were most noticeable. As a show of such appa- 
ratus, made in all possible kinds of material, 
this stand was probably unique. As a substitute 
for celluloid, with its attendant dangers, this firm 
has introduced a new material, which will only 
scorch even when flame is applied to it, and can 
be produced in any form. A new candle fitting, 
in which cheapness is a principal feature, was 
1 We give an illustration below. This 
lamp has been designed to meet a demand for a 
correct and effective imitation of an ordinary 
wax candle. The lamp consists of three parts— 
viz., the interior, the lamp and the opal tube— 
all of which are renewable at a small cost. The 
interior is formed of an inner and outer metal 
case, insulated from each other by a glass tube, 
und connected at one end to the two terminals 
of an ordinary S.B.C. cap. On the upper end 
of the outer tube is screwed a spring clamp, which 
makes contact with the outer contact of the 
lamp, the inner tube receiving the pin or second 
contact of the lamp. It will be seen that the 
light passes for only a short distance down the 
opal covering, thus giving it the appearance of 
a lighted wax candle when a shade is fixed over 
the lamp. A special spring socket or holder is 
supplied for fitting into the sconces of pianos, 
&c., three springs projecting from the outside 
and holding the socket tight when pushed into 
the sconce. An improved electric illuminating 
sign is constructed of metal or wood as desired, 
the cases also containing corrugated mirrors or 
reflectors, which give a prismatic effect. A special 
feature of these signs is the small number of 
lamps employed to illuminate them, a letter 
18in. high and 15in. wide being well illumi- 
nated by only four 5c.p. lamps. Between the 
reflectors and the lamps a frame of coloured 
glass may be inserted, which produces a multi- 
coloured as well as a prismatic effect. A lava- 
tory door switch shown at this stand obviates 
the necessity for having lamps always burning. When a person 
enters and closes the door, the action of pushing the bolt indicates 
on the outside that the lavatory is engaged and at the same time 
switches on a lamp. 


Lr CanRBoNE exhibited carbons for many purposes, notably 
for use as brushes for dynamos and motors. For switches, 
motor starters and so on, very hard refractory carbons are recom- 
mended, and for slip rings the firm's “X " carbon (which is made 
in the electric furnace) is said to be particularly suitable on account 
of its high conductivity combined with a low friction coefficient. Asa 
substitute for and improvement upon ordinary copper gauze brushes, 
foliated rolled-metal dynamo brushes are put forward by this firm. 
These consist of soft anti-friction metal sheets rolled very thin, 
folded and formed under pressure to the size required. The 
principal constituent of the metal composition is copper. Each 
metal lamination is only about 1,000th of an inch thick. It is stated 
that the resistance in the direction along the laminations is ex- 
ceptionally small, while the resistance at right angles to the lamina- 
tions is comparatively large. The firm's improved method of 
fastening flexible conductors to carbon brushes, which was illus- 
trated and described in The Electrician for July 14, p. 515, was also 
shown, and the remainder of the exhibits included sealed cells (with 
small vent hole) for tramway bells, carbon bushes for trolley wheels, 
microphone carbons and other carbon material for various purposes. 


Mzssns. D. H. 
BoNNELzA & Son’s 
CANDLE Lamp, 
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The stand of the KLEIN ENGINEERING Co. contained models of 
the firm's specialities in cooling and condensing plants and automatic 
weighing and recording machines. The principal attraction in this 
exhibit was the working model of an Ingrey patent automatic weigh- 
ing and recording machine, of which the Klein Engineering Co. are 
the sole licensees and makers. The object of this machine is to 
weigh all classes of material and automatically to record the weight 
on a dial which, in addition to indicating theindividual weight, adds 
up the total so that at any moment reference may be made to the 
dial and the exact quantity passed through the machine ascertained 
ata glance. It is specially designed for feeding boilers and is per- 
fectly automatic in its action, requiring no attention from the stoker. 

Messrs. J. H. Tucker & Co. exhibited a tumbler switch, illustrated 
below. The first figure is a general view without cover and the 


second figure allows the action of the switch to be followed. The 


" 


J. H. Tucker & Co.'s TUMBLER SwiTCH 
WITH CovER OFF. SWITCH. 

action is very easy, even in the 20-ampere size, this being essen- 
tially due to the fact that the leverage (see illustration) is most 
effective at the time when the contact arm is entering and leaving 
the contact springs. No metal carrying current is exposed at the 
back of the base, the latter being, we were told, of best English por- 
celain. The action is positive and the break rapid and long. The 
firm's iron-cased switches, with à handle for turning outside and 
an action similar to a tumbler switeb, should be serviceable for 
situations in which a watertight switch is needed. An accumu- 
lator switchboard for charging, discharging or running direct was 
the most prominent feature ofthe stand, and around it were grouped 
distribution boards, on enamelled slate and marble, fitted with various 


SKETCH SHOWING MECHANISM or TUMBLER 
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types of switches and fuses, D. P. service” switches (in glazed - 


1,000-ampere circuit breaker were shown in the centre of the stand, 
these instruments being of the type made to the specification of the 
Admiralty for the battleship ‘‘ Hibernia," and others. They are of 
the double-pole tandem pattern, with overload release combined 
with time element in both poles and reverse current release of the 
"Andrews" type inone pole. Circuit breakers are fitted with a magnetic 
blow-out of moderate strength, in accordance with this firm's stan- 
dard practice. Since the magnetic blow-out is combined with a wide 
spring break, thestrong magnetic field usually adopted is not necessary, 
as, with all moderate currents, the circuit is opened safely, without the 
assistance of the magnetic field. In consequence, the breakers do not 
rupture the circuits with explosive violence with the consequent rise 
of pressure in a circuit of any appreciable inductance. The breakers 
are fitted with a free operation handle, so that they are free to open 
the circuit when the handle is grasped by the attendant. The 
“ Andrews" reverse-current release acts directly on the tripping 
gear, without the intervention of any relay, and is guaranteed to 
open the circuit breaker with a reverse current, though the pressure 
of the current fall to 25 per cent. of the normal. Amongst the other 
exhibits were discriminating cut-outs for alternating-current, “ fool- 
proof ° motor starters of the pillar type, polyphase automatic 
totally-enclosed oil switches (with no-voltage and overload release), 
Andrews’ time-limit relays, a generator rheostat as supplied to the 
London County Council, fuses, &c. 


The Key ENGINEERING Co. had fibro conduit on view. 
It is claimed that already 100,000 yds. of this conduit have 
been sold in this country. There was also shown an arc 
lamp whieh emitted & soft white light, the effect being 
obtained with pure carbons without any chemicals. Two 
lamps may be burned in series across A 220 volt supply. 
The carbons are inclined towards each other as with the 
ordinary chemical carbon lamps, and there is no shadow, 
the positive crater being unmasked by the negative 
carbon and its holder. It is stated that the efficiency 
of the lamp is very high, and that the lamp will burn for about 
15 hours before requiring trimming. 


(To be concluded.) 


A NEW WESTINGHOUSE RAILWAY MOTOR. 


The accompanying diagrams refer to a new line of motors ranging 
from 75 H.P. to 200 n.p. for heavy traction now being made by the 
Westinghouse Co. Among the features of these motors may be 
mentioned the diagonally divided field frame which makes every 


part accessible: the gear case supported entirely at the ends, so as 


]Esookets und ol line 5 hold lum to avoid the side strains which have been responsible for so many 
idee he. E th | ud en 45 oun oe "amp ho'ders, as lum broken gear cases; housings for armature bearings clamped between 
piece id. h ocking covers, and much other well mado material the two halves of the frame ; armature and commutator assembled 
e | upon & single spider; bar-wound armature with split coils; commu- 

The AMALGAMATED Dry BarrERIES (Lro) had a large assortment | tators with many bars; bolted-in laminated poles ; and sealed field 
of standard material in the way of wet and dry batteries, accumula- | coils wound with strap. All motors have cast steel frames split at 
tors, electric torches, miniature motors, an angle of 45 deg. with the horizontal. The axle bearings are carried 
insulated wires, &c., on view, but they by the lower half of the field frame and are divided at an angle of 
also showed a novelty, small in its way : 35 deg. with the perpendicular, so that the weight of the motor is 
but none the less useful, in the torm of (d supported almost entirely by the part of the frame extending over 
a jar for Leclanché cells fitted with four — | the axle rather than by the axle cap bolts. By lifting off the upper 
glass projections to hold the zinc rod in half of the field casting the armature may be removed from the 
position as indicated in our sketch. frame without taking the motor from the truck; or the motor may 
be removed from the truck by simply taking otf the gear case and 
' axle caps. Bolts with nuts and lock washers hold the two halves of 
|| | the frame together and the axle caps in proper position. Housings 
| * for the armature bearings are circular in form and are turned slightly 


cases), the handles of which may be locked in the on or off position, 


— —À —— 
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Not the least interesting feature of the | 


m "a | 
20 Synchronome' clock dials, manu- 4 
factured by The Syscrinosowuxk Co. The 


self-wound controlling pendulum opera- 


T 
Exhibition was the oflicial time circuit of |. 
| 
ting this circuit was in the entrance hall | | 
(Addison- road). At each end of the 
main hall and hanging in mid-air were | | 
two ö ft. skeleton iron dials. The one- | ^ 
wheel" step-by-step dial movements > 
which propelled the hands were invisible, — | 
being covered by the bosses of the hands. Pw 
On the gallery front at cach side of the wem, 
main hall were two 3 ft. dials complete LTCTANcH Grass Jan WITH 
in metal cases, which latter were Crass PROJECTIONS For 
japanned black with gilt bands. They "OUPING THE Zixc Ron 
were dust and weather proof, and the & POSITION. 
hands and dials were protected by glass. 
This pattern was obviously an ideal one for workshops and courtyards. 
In the annexe was a 2 ft. dial of the same pattern, and there was also 
another one under the gallery by the entrance. The remainder of 
the dials comprising this oflicial time circuit were distributed through- 
out the dining rooms and refreshment bars. They were all of 12in. 
diameter, some of them in handsome turned- wood cases, and some in 
stamped metal frames, highly finished to imitate hardwood. 

One of the finest displays of switchgear for continuous as well as 
alternating currents was shown by Messrs. Cowaxs, who shared 
their stand with the Key Engineering Co. A 500-ampere and a 


| 


larger in diameter than their seats in the frames, so that when 
clamped in place all the advantages of a press fit are obtained. 
Finished shoulders on the housings prevent any lateral movement 
and also take the entire end thrust of the armature instead of im- 
posing this severe strain on the clamping bolts. Two bolts through 
the frame at cach end prevent the housing from turning. 

The armature bearings are made of solid phosphor-bronze bush- 
ings finished all over, witha , in. lining of babbitt metal. If from 
neglect the bearing should become so hot as to melt the babbitt the 
armature would be supported on the brass shell, and would not 


strike the poles. Both oil and waste lubrication are provided. The 


waste is supplied with oil from separate pockets from below ; in this 
way it is filtered before reaching the bearing. The amount of oil 
in the reservoirs may be gauged so that it may be kept at the 
preper level for economical service. It is stated that with intelligent 
care these bearings will run 100,000 to 150.000 miles. The axle 
bearings are similar in construction to those of the commutator, 
except that split bushings are uscd. 

The laminated pole pieces are bolted to the top, bottom and sides 
of the motor frame, which, being almost square in cross-section, 
permits the use of flat field coils. These coils are wound of copper 
strap insulated between turns with treated asbestos ribbon and then 
carefully taped aud given repeated dippinys in specially prepared 
insulating compounds and varnishes which make them moisture 
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repelling and able to stand internal heat. Brass hangers hold the 
coils in place independently of the poles. 

The shaft is forced into the finished armature and keyed thereto 
and may be removed, should necessity arise, without disturbing 
the windings or commutator. The armature coils are strap wound 
and made in two parts. As the top coils are more liable to injury 
this design makes it possible to remove the damaged part without 
disturbing any other part of the winding. The coils are liberally 
insulated with mica, and sealed and further insulated by dipping in 
varnishes which are oil-proof and moisture-repelling. On each end 
the armature slots are made deeper and wider, thereby providing 
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3» »3 99 93 99 
space for mica cells, which greatly reinforce the insulation at these 
points. As a further protection fibre strips are taped to the upper 
sides of the top coils. Countersunk bands of steel wire on the core 
hold the coils firm and secure. Openings through the spider and core 
allow a free passage of air, which is thrown forcibly against the field 
coils. The brush holders are of the sliding type with springs of 
phosphor bronze. Leads of flame-proof flexible rubber-covored cables 
are brought out at the front of the motor over the commutator 
through insulating bushings. Access to the brushes and brush 
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vided through a large opening in the frame over tle 
which extends well down the side, making inspecti n 
eommutator it. A hole in the rear end bell and an opening uncer 
easy from the p »rovide means for inspecting tho clearance between 
the commutator p field poles. Pinions used on these motors are 
the armature an lid steel forgings and held on tapered seats by 
machined froma lou k washers. Gear cases aro made of malleable 
keys, nuts and ion the centre line of armature and axle. Nose 
iron and écris fe P lugs is used for all motors of this design. 
suspension W1 l 
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ON THE THEORY OF MAGNETISM.* 


BY P. LANGEVIN, 
(Concluded from page 109.) 


4. It can, indeed, be proved that tho creation of an external mag- 
netic field, which, according to the Maxwell-Hertz equations, is 
accompanied by the production of an electric field, modifies the 
motion of the electrons in their orbits, and of all the electrons, in 
the manner corresponding to magnetism. The magnetic moment 
of any elementary current normal to the direction of the field H is 
increased by AM = —He?Sj4rm if m is the mass of the electron. 

I shall here demonstrate this formula only for the particular case 
of an electron gravitating along a circular orbit round a centre which 
attracts it according to any function of the distance. The magnetic 
moment of the magnet equivalent to the elementary current equals 
the product of the charge c of the electron into its areloar velocity 
(this being constant as long as the central force alone acts). If w 
is the angular velocity and r the radius of the orbit, we have 
M =¢A =ewr?/2. 

If an oxternal force acts upon the electron, such as the electric 
force induced by the establishment of the magnetic field H, there 
will be a change of the areolar velocity A, and therefore also of M, 
in accordance with the well-known law 2mdA/dt=moment of ex-! 
ternal force. a 

If E is the component of the induced electric field along the 
tangent to the orbit, the moment of the force is Eer ; hence 


22 
dM =edA= . Erdt. 
2m , 
Now the speed of the electron is wr, so that the element ds of the 
path traversed in the time dt is wrdt, wherefore 
dm= © Eds. 
20m 
Let oM be the variation of moment during one revolution of the 
electron. This revolution will always in practice have a period 
which ig very small in comparison with the time required for the 
establishment of the magnetic field, and w may therefore be con- 
sidered as constant during this revolution. Therefore 
dM - | Eds, 
2 
But according to the law of induction quoted above, this integral, 
which is the line integral of the electric force along the orbit, equals 
the time variation of the flux of magnetic force HS: 


: dH 1 
— — - "HS 
[Bas 5 


the minus sign indicating the direction according to the law of Lenz. 
Substituting w= zd we have 0M = —c*¢HS/2rm. 


a 

From this we deduce tlie total variation AM resulting from the 
establishment of the magnetic field H: AM = ~ He?S;4amn. 

The supposition made with regard to the slow establishiment of the 
field is eliminated on considering the effect upon a large number of 
similar orbits oriented in every conceivable direction, as is the case in 
practice. 

This diamagnetic modification is independent of the manner in 
which the superposition of the elementary current and the external 
field is carried out, whether the latter is created by a current, or 
whether the molecule is displaced in an existing field, It is always 
extremely feeble. We have, in fact, 


AM Hr e E 
M 4r ic B 
since the largest known value of 1 is 1°8 x 107, corresponding to the 


cathode rays, and since ris of the order 10;!». The most intense 
fields we are able to produce, always below 0° units, do not, there. 
fore, change the magnetie moment of the elementary currents by 
more than 1 in 10,000. 

9. The smallness of this modification is corroborated by the 
smallness of the Zeeman phenomenon, which is a manifestation of 
the diamagnetic mcdification. In fact, the change of intensity of 
the elementary currents produced at the moment of the establish. 
ment of the field corresponds to an increase in the period of tho 
electrons which revolve in one direction, and a diminution of the 
period of those revolving in an opposite direction, in conformity 
with the changes constituting the Zeeman effect. The extreme 
smallness of tho eſſect justifies what has been said concerning the 
emallness of the diamagnetic modification. Further, tho generality 
of the Zeeman phenomenon proves the generality of the diamagnetic 
effect. Even in iron, which shows the Zeeman effect, the elementary 
currents are modified in the diamagnetic sense. 

It is of some interest to show that, in the particular case supposed 
above of a circular orbit with any central force, f (5%), the establish- 


* From the Journal de Physique of October, 195. 
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ment of the magnetic force does not change the radius of the orbit, 
but only the period of the electron, at least so long as the magnetic 
field is feeble enough to produce but a slight modification, as we 
have seen to be always the case. In the absence of the magnetic 
field, the condition of steady motion is 
f(rezmwtr........ (D 
If both w and r are affected by the magnetic field, to the extent of 
Aw and Ar respectively, the new condition of steady motion under 
the magnetio force Hewr may be written 


F(r Ar) s mo A), + Ar) + Hewr, 
and retaining only terms of the first order : 
U (r) —mw*\Ar=2mvrdAw+Hewr. . . . (2) 
On the other hand, the value obtained above for the diamagnetic 


ori 

2 
Subtracting this from (2) we have F (r) J-8mo*] Ar =O, which gives the 
conditions Ar = O; Aw = — He/2m,unless the law of central force obeys 
the particular relation f(r) + 8mv?* =O, which, combined with (1) gives 
F(NUf(r) = -8/r, flr) Re. a 

Therefore, unless the attractive force which maintains the electron 
in its orbit varies exactly in the inverse ratio of the cube of the dis- 
tance, the diamagnetic modification will not change the dimensions 
of the orbit, but only the period of revolution, in the manner corre- 
sponding to the Zeeman effect. 

6. The elementary currents behave like circuits of zero resistance 
and Apopi ge inductance. Indeed, such a circuit of inductance 
L would be modified by the external field in such a manner that 
the total flux remains constant: dLi/dt= — d(HS)/dt, whence on 
the establishment of a field, H: AL:— — HS. | 

The circuit considered would be identical with the elementary 
eurrent if AM = - e H S/ Am =e?ALi/4am. L= 4x mM /e*i z 41272 ſeẽ, 
if the orbit is a circle of radius r. The magnetic energy of ths 
circuit will be LI / 2 = 42/2 Mm, which means that the 
elementary current will be identical with a circuit of zero resistance 
if the inertia of the electron constituting it is entirely electro- 
magnetic— i. e., if the kinetic energy 1v? of the electron is entirely 
in a magnetic form. The diamagnetic modification being extremely 
feeble, the elementary currents may be considered as rigid and of 
sensibly constant intensity, and a complete presentation of the facts 
of paramagnetism and of the exchanges of energy between magnets 
and currents may be obtained on the hypothesis that magnets are 
constituted by such circuits, to which the laws of ordinary electro- 
dynamics rigidly apply. 

7. If the molecules have a zero resultant moment, no action of the 
external field will follow the diamagnetic modification and there will 
be no change of their aggregate motion. The ulterior encounters 
between molecules will be produced as before, there will be no 
change of temperature, and the diamagnetic property acquired will 
alone subsist. Conversely, no change of temperature will modify 
this property. All the electrons within the molecule contribute to 
its production, and the motion of these, as shown by the constancy 
of the spectrum rays, does not depend upon the temperature. Thus 
we obtain the law found experimentally by Mr. Curie on the change- 
lessness of the diamagnetic constant with the temperature. 

If, starting from the experimental diamagnetic constants, we seek 
to calculate the suffaces of the orbits such as S, we obtain a result 
entirely like what we might expect from the molecular dimensions 
and from the assumption that the orbits are intra-molecular. The 
smallness of the diamagnetic effects is necessitated by the smallness 
of the molecular dimensions. 

8. If the molecules have a resultant moment which is not zero, 
they first of all undergo the general diamagnetic modification, after 
which the ex‘ernal field tends to turn their magnetic axes to bring 
them into parallelism with itself; hence results a change of the 
aggregate motion of the molecules, of their thermal agitation in 
fact, which corresponds to an unequal distribution of the kinetic 
energy among the molecules, those whose magnetic axis is parallel 
to the field having a greater kinetic energy than the others, This 
is incompatible with the thermal equilibrium, and, by means of 
mutual ccllisions in the case of a gas, a rearrangement is produced, 
after which the temperature will be uniform and the molecular 
magnets will be directed by preference along the external magnetic 
field, and the paramagnetic property will have appeared. If this 
rearrangement results in an increase dM of the resultant magnetic 
moment, the system producing the magnetic field furnishes to the 
aggregate motion of the molecules an amount of work which, in the 
case of gaseous or dissolved bodies, appears as a rise in the tem- 
perature of the medium, and is given by 4W - H4M, and in order 
to keep the gas at a constant temperature, an equivalent quantity 
of heat must be abstracted : 


modification gives AA=A — pee —4meA?r = 2mwrAw 4-Hewr. 


oM eM : 

dQ=H4M=H( oH: 1er) ; 
on writing down dQ/T as an exact differential, we get the relation 
M = f (H/T), and in the case of a magnetisation proportional to the 
field, M=kH/T, which is Curie's law declaring that the paramag- 
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netic susceptibility is inversely proportional to the absolute tem- 
perature. 

The following comparison will make the preceding theory more 
intelligible: Imagine a mass of gas sontalned in a closed vessel and 
not subject to the action of gravitation. The molecules will distri- 
bute themselves in such a manner that the density of the gas is the 
same at all points, just as in the absence of an external magnetic 
field the molecules of a magnetic gas like oxygen have their axes 
distributed uniformly in all directions. If now a gravitational field 
is created, the molecules will take an acceleration downwards, and, 
in the absence of mutual collisions, each molecule will have a greater 
velocity at the bottom than at the top of the vessel. But this 
inequality of speed is incompatible with thermal equilibrium, and a 
rearrangement will take place by means of collisions. As a conse- 
quence, the distribution governed by the barometric formula will 
establish itself: the centre of gravity is lowered, and, to maintain 
the gas at the original temperature, it is necessary to abstract a 
quantity of heat equivalent to the product of the weight of the gas 
into this lowering of the centre of gravity. By a thermodynamic 
reasoning analogous to the above, it may be shown that this lowering 
of the centre of gravity is inversely proportional to the absolute 
temperature. 

The thermodynamic reasoning does not allow of the calculation 
of the function f(T) in the equation (3) for the magnetic moment. 
To get further, we must employ kinetic considerations and de- 
termine when the thermal equilibrium is re-established, the distribu- 
tion of the magnetic molecules in the various directions, or, in the 
case of gravity, the variation of density with height given by the 
barometric formula. 

After the rearrangement in a mass of gas of uniform temperature, 
the redistribution of the molecules is made in the various regions in 
such a manner that the molecules are most numerous where the 
potential energy is feeblest that is, at the lowest point in the case 
of gravity. The law according to which this redistribution takes 
place is the generalisation given by Boltzmann* for the barometric 
formula. The ratio of the densities of the gas at two points betwe n 
which the potential energy of the molecule varies by W is 

Ww 


ert, 


where e is the basis of the Napierian logarithms, T the absolute 
temperature of the gas, and is the constant of perfect gases reduced 
to one molecule, and such that, according to the kinetic theory, rT 
represents two-thirds of the mean kinetic energy of translation — f. e., 
double the kinetic energy corresponding to each of the three degrees 
of liberty of that translation. Now we know that a molecule, like 
that of oxygen, also possesses two degrees of liberty of rotation, as 
indicated by the value of C/c, and that to each of these degrees of 
liberty there corresponds a mean kinetic energy also equal to 7T/2, 
and therefore = rT for the whole rotation. 

The redistribution of the molecules among the various orientations 
will be determined by the static equilibrium under the influence of 
the superposed magnetic potential energy MH cosa and of the 
energy 7T of thermal agitation, the molecules being by preference 
oriented in the direction of least potential cnergy—t.e., having their 
magnetic axis towards the direction of the field. If the magnetic 
axes are distributed among the various directions, the density per 
unit solid angle will vary from one direction to another in propor- 
tion with MH cosa 
e ri, 
all directions being cqually probable if eitaer M or H are zoro. 

The number of molecules whose magnetic axis is directed within 
the solid angle dw will be, therefore, 

MH cosa 


dn=Ke "T dw. 


Let us take as an cloment dw a zone of aperture da about the 
direction of the field, dw 2x sin ala, a varying fron Oto nr. If N 
is the total number of molecules, K is determined. For, putting 
MH;rT =a, we have 


T + 
N=2nk | e" cos A sin ada =2rk | erde, 
0 -1 
N rK os z e^"), 
a. 
or KzNa/AzSha. 


The total magnetic moment of the N molecules is evidently directed 
parallel to the field and equals the sum of the projections of the com- 
ponent moments upon this direction. For unit volume containing N 
molecules, this resultant moment represents the magnetic intensity I; 


+1 
I= | M cos adn = ll 2r M Kxe*tdr. 


Hence MUT 22 Cha Sha 
IE. dii a a 
and E Cha 1 
ISMN( Sr ). 


L. Boltzmann, Theory of Gases," Part I., p. 127. French edition. 
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For a given number of molecules, a given mass of gas, I is there- 
fore solely a function of a—i.e., of H/T, in accordance with the result 
of the thermodynamic reasoning. 

9. If mutual actions between elementary magnets are possible— 

i. e., if the substance is ferromagnetic, the heat disengaged is only 
equivalent to the work supplied in a closed cycle, and then we get 
the heat of hysteresis: Q HAM. This case of ferromagnetic 
bodies na y appears much more complex than the preceding 
eases of diamagnetism and paramagnetism, on account of the inter- 
vention of mutual actions between molecular magnets, just as the 
theory of liquids and solids, where cohesion intervenes, is infinitely 
more difficult and less advanced than that of gases, where cohesion 
does not sensibly act. The ideas here presented are, therefore, a 
kind of magnetic equivalent to the theory of gases. To make further 
progress, it will be necessary to study the directive actions between 
magnetised particles, and perhaps the simplest case is that of 
crystallised media, on the magnetic properties of which the work of 
M. Weiss has given us valuable hints, and promises more, while the 
restilts of M. Maurain on electrolytic deposits of iron indicate that 
the directive actions may be exerted over considerable distances. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Condensation Nuclei.—C. Barus has pursued his investiga- 
tions of condensation nuclei in the atmosphere, and has eluci- 
dated the relations between them and ions. The latter are 
much larger. The nuclei studied by the author are of mole- 
cular dimensions, and exist in air by the million per cubic 
centimetre instead of by the hundred, like the ions. He calls 
the nuclei “ colloidal air molecules." In moist air the nuclei 
are perpetually regenerated. Their generation is greatly 
aided by y-rays of radium. When the nuclei are precipitated 
and the water is evaporated the nuclei do not, like a solute, 

remain behind, but evaporate with the water, and are then 
ready to act again. In this manner they differ from ions. 
Röntgen rays are powerful producers of nuclei. Their action 
in this respect is not confined to their immediate path, but 
extends much further. Nor does the law of inverso squares 
apply to this action, for at distances where the fluorescent 
screen ceases to show any action the production of nuclei is 
but slightly weakened. The interposition of lead screens 
reduces the action to a certain minimum— say, 1 per cent.— 
but this minimum cannot be further rcduced by interposing a 
lead screen many centimetres thick. For the y-rays of radium 
this minimum is much higher. The author photographs fog by 
precipitating the droplets on a film of sticky oil. 

LC. Barus, Physikalische Zeitschrift, October 26, 1905.] 


Hent Evolved by Radium.—Knut Angstróm has endeavoured 
to get some decisive answer to the question as to whether the 
o, B and y rays of radium account for the heat evolved by it or 
not. He finds that the energy represented by these rays is 
but a very small part of the total energy evolved. Paschen, 
on the other hand, thought that the y-rays represented moro 
than half the total energy evolved, but since announcing that 
result he has found an unsuspected source of error in his experi- 
mental arrangement. Angstrom's new experiments were made 
calorimeters of lead, copper and aluminium, constructed 
with walls 1 cm. thick, so that in the case of lead the y-rays are 
absorbed by the walls. Two such calorimeters were used in 

h case, one containing a tube with 87 mgr. of pure radium 
“a id the other a manganin coil heated by a known cur- 
1 8 d roducing the same quantity of heat as the radium, 
VV ‘son being made by thermo-couples inserted in the 
the compar valls. No difference could be detected in the action 
dede id metals, and it must be concluded that the absorp- 
of the Merk e rays given out by the radium does not appre- 
tion of all t the heat received by the calorimeter. Hence the 
ably add to r ven out must be in the form of radiant heat. 
bulk of x yh 818 Physikalische Zeitschrift, October 26, 1905.] 


with 


TGST RON, 


— — — 
8 «thing Wells. — Gerlier has recently de- 

tudio-acttrely of 5 wells which alternately ee. and 
scribed a num bet 4 ance with the stato of barometic pressure. 
expire air In accor tmospheric and subterranean pressures, but 
They epi d a 55 n owing to the slowness of the flow through 
with some reta” 


the strata. The latter usually consist of coarse gravel. E. Sarasin 
has measured the radio-activity of air expired by one of these 
wells in a square in the village of Meyrin, near Geneva. He 
found a radio-activity about ten times that of ordinary air, posi- 
tive charges being dissipated a little more rapidly than negative. 
The activity varied with the strength of the air current. 

[E. Sarasin, Physikalische Zeitschrift, October 26th, 1905.] 


Radio-activity of Lava.—T. Tommasina has examined lava 
from last year's eruption of Vesuvius. The pieces examined 
included a piece taken warm from the summit of the crater 
and four pieces from the Valle d'Inferno, each containing a 
coin or medal. The lumps produced a dissipation of charge 
amounting to 42 volts per hour, whereas the apparatus when 
empty discharged 10 volts per hour. The author also pow- 
dered the specimens and distributed the powder over the inner 
surface of the apparatus. He then found a rate of dissipation 
as high as 84 volts per hour. 

[T. Tomaasina, Physikalische Zeitschrift, October 26, 1905.] 


Ions in Coloured Flames.—MacClelland has shown that the 
ions in colourless flames have velocities ranging from 0:53 cm. 
per second at 230 deg. to 0:9 cm. per second at 105 deg. Now, 
the rate of discharge of an electroscope brought near a Bunsen 
flame is greatly reduced when the salt of an alkali metal is 
introduced into it. Since in this case the ionisation of the 
flame is considerably increased, it is natural to conclude that 
the ionic velocities are much smaller in the coloured than in 
the colourless flame. The ionisation is known to be increased 
about 20 times by blowing a spray of a saturated NaCl solu- 
tion into the flame. Now, the author finds that the velocity 
of the ions in the coloured flame is about 50 times less, so that 
the difference of conductivity is accounted for, the current 
being proportional both to the number of ions and their velo- 
city. All alkali metals furnish ions of nearly the same velocity. 
The velocities of ions of the alkaline earths are a little less than 
half that. The negative ions have a velocity slightly exceed- 
ing that of the positive ions, but in all cases the ionic velocity 
varies inversely as the square root of the concentration. The 
real concentration of the salt in the flamo is, of course, an 
unknown quanti 


ty. 
[ P. ius Physikalische Zeitschrift, October 26, 1905 ] 


Emission of Electrons by Alkali Meluls.— Elster and Geitel 
announced long ago that the alkali metals when exposed to 
light give out electrons, even when the light is of very fecble 
intensity. A piece of glass rod heated to a dull red heat is 
sufficient to make rubidium emit corpuscles. But J. J. 
Thomson has now found that there is a small emission of elec- 
trons even when all external light is excluded. The electro- 
scope was mounted in a vacuum over rubidium or an alloy of 
potassium and sodium in an exceedingly low vacuum. It 
was read by red light, which produced but a slight leak. 
When the leaves of the electroscope were charged wit 
positive electrieity there was always a small leak of electricity 
from the leaves, while there was no perceptible leak when the 
leaves were negatively charged. The positive leak was entirely 
stopped by a transverse magnetic field. This proves that it is 
due to negative electrons emitted by the metal. The presence, 
of a small quantity of fresh hydrogen considerably increases 
the production of electrons, owing to its simultaneous absorp- 
tion by the metal. The alkali metals also give off electrons 
when in the gaseous state. The atoms then become positively 
charged, and deposit themselves by preference ou a negatively- 
charged surface. The author concludes that the alkali metals 
are in reality radio-active, and, like other radio-active bodies, 
give off slow f-rays. But in contradistinction to them, the 
evolving of these slow electrons is to a certain extent under 
our control, being influenced by light, heat and chemical forces. 
These act as detonators, and split up atoms which have become 
unstable. This process probably goes on in all matter. If it 
goes on in the whole earth, the emission by every atom of an 
electron once in a thousand million years would be sufficient 
to account for the earth's internal heat. The “fatigue” of 
platinum and other substances after prolonged incandescence 


may be due to such an atomic modification. 
(J. J. Tuomson, Philosophical Magazine, November, 1905.] 
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GAS TURBINES. 


The steam turbine has always been a fascinating subject for 
inventors and investigators. Its history extends centuries 
further back than that of the reciprocating engine, but for 
some unaccountable reason its development has been delayed 
to such an extent that its most economical application was not 
properly recognised until the dawn of the twentieth century. 
It was not until the historie labours of that pioneer in turbine 
work, the Hon. C. A. Parsons, began to bear fruit that the 
era of the turbine really commenced, and the advantages of 
large turbines over reciprocating engines have only been gene- 
rally appreciated during the last few years. While Mr. 
PARSONS devoted most of his efforts to the steam turbine yet 
he fully appreciated the fact that a turbine driven by gas wes 
by no means an impossibility. "This is borne out by one of his 
early patent specifications, alluded to by Mr. DUGALD CLERK in 
his Presidential Address to the Junior Institution of Engineers, 
which appears in another column. Nevertheless, he recog- 
nised that the steam turbine and not the gas turbine 
was the machine capable of commercial development. The 
gas turbine is an exceedingly interesting piece of apparatus in 
theory ; but Mr. DUGALD CLERK showed clearly that it is quite 
unworkable in practice. Indeed, he even went so far as to 
warn young and inexperienced engineersagainst having anything 
to do with the matter, except asa scientific study. Undoubtedly, 
the rising generation can employ its time and energy to better 
advantage than in trying to invent a practical gas turbine, but 
we can hardly agree with Mr. DUGALD CLERK that the subject 
should be left so severely alone. When Mr. PARSONS was 
engaged in his early labours he was assured by very eminent 
engineers that his machine would never get far beyond the 
“toy” stage, and a quarter of the rebuffs which he encoun- 
tered would have been more than sufficient to deter the 
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average man. But he persevered, and some of his machines | current machines, and then proceeds to enlarge upon their 
now working in various parts of the world are very large toys. application. At the end of the book 18 a most useful table 
giving the horse- power absorbed by various machine tools, and 


Ww sce 
indc 3 pui s 5 p 5 E i as these examples have been taken from different Papers read 
old Wm e p 8°) | before engineering societies their reliability may probably be 
the machine is quite impracticable. The great difficulty is | taken for granted. In view of the great developments now 
the temperature of the gases which must impinge on the | taking place in the applications of electric power-driving to 
blades. For the machine to be as efficient as an ordinary | numerous industries, the appearance of Mr. Bate's book is most 


reciprocating gas engine, the temperature must be of such | opportune ; and perhaps we might suggest that future editions 
should deal with alternating as well as continuous currents, as 


an order that the melting point of the blades would prob- | 520.0 Oval wae i is 
ably be reached. Obviously it would be quite out of the it is in this direction that most new work is being done. 
question to employ the temperatures that are found in the | Fowler's Mechanical Engineer's Pocket Book, 1908. Edited by 


cylinder of a gas engine. High temperature has two prin- W. H. BOWLER: n Scientific Publishing Co.) 1s. 6d. 
Once more this familiar volume has reached us, and once 


cipal effects. It may cause an actual physical deterioration of tak hol : taba oii T 
the metal, not immediately perhaps, but inevitably after re- With e or DID es " p ps 5 
d licationac orit h t . ith certain exceptions it is practically identical with last 
peated applica ; Or 16 may cause such great expansions 88 | vear's edition. Substantial additions have been made to the 
to be seriously harmful Theoretically, of course, oxidation of | section dealing with machine tools, however, and there aro 
stecl ought not to be possible except in presence of water and | several new tables of proportions concerning details which will 
air, but chemical action certainly does occur at high tempera- | probably prove of service to the designer and manufacturer. 


tures in the apparent absence of one of these bodies. Apart | powers Electrical ineer's Year Book, 1906. (Manchester: 
from this action, however, the characteristic changes in a metal Scientific Publishing Co.) 1s. 6d. 


after being repeatedly subjected to high temperatures are This is a companion to the Mechanical Engineer's Pocket 
sure to take place. The expansion of the metal due to Book," and is brought thoroughly up-to-date, including, as it 
high temperatures causes serious mechanical trouble, as | does. descriptions of the osmium and tantalum lamps. Ono 

omission, however, is any reference to the various forms of 


ea : 
a di e b 9 8 ee ik ei i d pur flame arc lamps, with the exception of the Bremer. The most 
ee arene’: DEEN cent c üps o l the blades or shrouding and | recent Board of Trade regulations relating to clecric tramways 
the enclosing casing. If this were not so, the Icss of | and railways are included, as well as the Home Office rules for 
efficiency would be unduly great. In existing steam turbines | the use of electricity in mines. Other fresh matter relates to 
the slightest want of alignment of the rotor is fatal, for where | turbo-generators, but the descriptions of the individual types 
very highly superheated steam is used the clearance must be | are Very cursory. 
extremely small after the machine has been running for a short | Elementary Electrical Engineering. By P. T. Watre. (Wigan: 

6d. 


time. If this is the case with turbines which work at a tempera- Strowger & Son.) 4s. 
For the past year or two authors have been very busy bring- 


ture somewhere in the neighbourhood of 200°C., it would be | . j C TI; 
ing new technical books into existence. Good, bad and indif- 


infinitely worse for a machine working at 400°C. or 500°C.— f 
teni dbi chicharould be c f des C ferent, they have been thrust forth by their makers, some to 

= P : Ff achieve success and others to receive anything but a favourable 
The question as to whether jet expansion is more efficient | reception. 

than piston expansion does not meet with unanimity from We fear that Mr. White's book will never become famous 


experts, but, as a matter of fact, there is really very little | as a success. It has been written “with the object of serving 
known about it when considering expansion from flame tem- | as an introduction to the most advanced study of electrical 


bd . . e e . . 1 77 1 1 1 7 1 LI 
peratures. There is room for systematic investigation in this | engineering, but the definitions with which he commences are 
not always as nicely worded as they should be in a work that 


- . ‘ 1 . , E 7 " e 2 e à ) : ; f 2 
* en Het: nor prac ea Appia ton aims so high. Later on the author refers to“ electrical friction 
I$ possID'e. as causing the rise of temperature in a conductor. PbO, is 

It has been urged that, though the gas turbine may be less given as PbO?, and P.D. becomes D.P. 


efficient than the reciprocating gas engine, yet it will have a ; " 
much steadier turning moment, and will therefore be of more ipee beo meer aee d By Bt BOOS 
value for driving electrical machinery. This is perhaps true | The revision of the book has not been thorough. In- 
enough as it stands, but it must not be forgotten that this | accuracies which we pointed out in the first edition about five 
irregularity is not the chief feature which is barring the way | years ago have not been corrected, and little is said of Mod d 
to the more rapid adoption of the gas engine. Nevertheless, the | ese 1n Hi id. eap) ws d c Tori ae t ae 5 
subject of the gas turbine is one that is well worth attention if 5 5 5 Ai Fessen doi i De For Mens 

g g devices of Fessenden and De Forest des 


only from its scientific interest, and it would be regrettable if | cried, and the Lodge mercury coherer is not alluded to. 


estigations were carried no further. 
Wireless Telegraphy: Its History, Theory and Practice. By 


inv 
OLLINSs, (MoGraw Publishing Co., New York.) 


EE SÍ] A. FREDERICK 
In the first few pages one reads that “by the term electric 
REVIEWS. wave we differentiate waves emitted by electricity and electricity 
t the undermentioned works can be had from The Bieetrisian Office, post itself ” that the Faraday-Maxwell electromagnetic theory of 
„(Copies Ceipt cf publishedprice, Add 6 per cent. forabroad or for foreign book.) light. . . means that light, electricity and magnetism are 
ü transmitted by the same ether." And the further one reads the 


— P — 
è 2 o . . ther. 
lectric Power (Continuous Current). By A. H. | more and more misinformation on electric waves does one gathe 
Principles 2 : E. & F. N. Spon, Ltd.) 4s. (d. This might be forgiven if in other parts of the theoretical dis- 
pde d as 4 concise practical treatise for a person who is | cussion of wireless telegraphy sounder instruction were offered. 
Regarde ring practice and yet is unfamiliar with | But when we are told, for instance, that Ohm's law is reserved 


M e enginee . 8 $ : 
familiar with ens have seldom seen anything superior to Mr. | for direct currents, and Joule's law for alternating currents of 


electric motors, h power users, whose motors are driven by | high frequency, and again, that Leyden (of jar fame) is in 
Bate’s book. t. it can be safely recommended, and it was | Germany, we grow vindictive. Rather than exhibit himself 
continuous curren more particularly for this purpose. With- | thus an author should, when in difficulty, hide. Not that the 
obviously written ble time, the author gives a clear description | art of concealment is wholly neglected by our author. Here is 
out wasting ey. governing the different types of continuous- | an instance: “Fitzgerald employed a sensitive galvanometer 
of the princip - 
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as a detector, the field of force created by the oscillations 
exerted a final influence on the galvanometer system.” 

The author is happier when he comes to apparatus descrip- 
tion. But here his classifications of detectors and of oscillators 
must be pronounced bad. For sometimes instruments essen- 
tially different in type are discussed in the same sentence, while, 
at another time, instruments essentially the same are separated 
in treatment on account of some accidental difference. This 
redeeming feature the book possesses : there is a wealth of good 
illustrations, 


Gleichstromerzeuger und Motoren. By W. Winkenmann. (Hanover: 
Gebrüde: Jünecke.) 3.40m. 

So many good books on the design and calculation of con- 
tinuous current generators and motors are on the market, that 
there is no excuse for additional publications unless they con- 
tain some novel matter or treat the subject in an improved 
way. Such a compliment cannot be paid to the 120 pages of 
fragments served up in the volume under review. The infor- 
mation given, being of a purely theoretical nature, is frequently 
of questionable value to the practical man, and the student, for 
whom this book is primarily intended, will not derive much 
real benefit from it. What could be more misleading, for in- 
stance, than the unqualified statement on p. 5 that no voltage 
exists between the terminals ofla short-circuited series motor, 
and that no current flows through the short-circuit for this 
reason? We should feel sorry for the student who, on the 
strength of this statement, fancied he could short-circuit (as 
this term is ordinarily understood) a series motor with im- 
punity ; and must not such bare theoretical pronouncements as 
these confuse the minds of budding electricians who are given 
to understand, from other sources, that traction motora are 
short-circuited to act as brakes ? This example will suffice to 
indicate the tenour of the book, which is open to similiar criti- 
cism throughout. One novelty may be mentioned, however-— 
namely, that of expressing the volume of an armature in litres. 


Notions d'Electricité. Par Jacques GuiLiavMEg. (Paris: Gauthier 
Villars.) 

This book has been written with the objeet of setting forth 
in & clear and practical manner the principles underlying a 
large number of industrial electrical appliances. It is based 
on a series of lectures delivered before artisans, mechanics and 
others at evening classes. The opening chapters are devoted 
to fundamental magnetic phenomena, while subsequently 
dynamos and motors, for both continuous and alternating 
current, are dealt with. In the later chapters typical appa- 
ratus used in generating stations and on distribution networks 
are described. Mathematics are avoided, but some simple 
arithmetical problems are worked out and are quite sufficient 
for the purpose. We can recommend the book to demonstra- 
tors and lecturers at evening classes in electro-technics. 


Précis de la Theorie du Magnetisme et de l'Eleotricité. Par 
A. NoucuiER. (Paris: Librairie Polytechnique.) 1905. 

This is a book of rather an advanced type, and is not suited 
to the requirements of any except those who have a thorough 
knowledge of higher mathematics, including the calculus. For 
the average student of electrical engineering M. Nouguier’s 
book contains much more than is really necessary, but it would 
probably prove of value to a student engaged in writing a 
graduating thesis on a “ pure science " subject. 


TESIS ON THE TANTALUM LAMP. 


Some interesting life and efficiency tests of tantalum lamps have 
recently been published by Prof. W. Wedding in the Elektrotechnische 
Zeitschrift. Fig. 1 indicates the distribution of light of the 25 c.p. 
110 volt lamp tested, the current taken by the lamp being 0:3625 
amperes. The mean spherical intensity was found to be 19:8 Hefner 
candles, so that the consumption per mean spherical candle-power 
works out at 2:065 watts, the consumption per candle-power in the 

horizontal plane being 1:6 watts. As regards the absolute efficiency 
of the lamp, the author caleulates it to be less than 1 per cent., 
0:806 of 1 percent. to be exact. Four new 25 c.p. lamps were 
tested until they collapsed. At the same time four ordinary fila. 
ment lamps of 25 c.p. and 16 c.p. respectively were tested in the 


same manner. The average results are shown in Fig. 2, the four 
small crosses indicating the first breakage of filament in each of the 
tantalum lamps. As is well known, a breakage of the tantalum 
filament does not necessarily terminate the lamp’s life; on the con- 
trary, the broken ends generally make contact with some part or 
other of the filament, and the lamp continues to burn. But the 
breakages afterwards generally occur at shorter and shorter inter- 
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vals, until the lamp becomes useless (see Fig. 3). At the com: 
mencement of the tests the average consumption of the four tanta- 
lum lamps per candle-power at right angles to the lamp axis was 
1:68 watts. This figure dropped to 1:57 watts after seven hours and 
then rose to 1:60 watts after 17 hours, 1:62 watts after 37 hours, 
1:67 watts after 85 hours, 1°64 watts after 179 hours, 1:66 watts 


Candle-power in Hefner Units at right 
angles to lamp axis 


600  8C€0 1,000 1,700 1400 1,600 1,8°0 2,000 Hours. 


Fic. 2.—CunvES SHOWING THE VARIATION OF CANDLE-POWER WITH 
THE TIME. 


after 256 hours, 1-79 watts after 370 hours, 1:89 watts after 637 
hours, 2:04 watts after 905 hours, and 1°94 watts after 1,582 hours. 
The efficiency of the last lain p which survived, measured after 1,989 
hours of burning, was found to be 2:03 watts per candle-power. 
The 25 c.p. carbon filament lamps commenced with an average 
efficiency of 3°44 watts. After 214 hours this figure had dropped to 


Hefner 
Candles. 


No. ^. 20 


O 20 400 cc 800 1,000 1,20 3,:09 1,000 1,800 9,000 2,200 


Hours. 
Fic. 3.— LIE Trsrs or Four TaNTALUM LauPs. 


2°79 watts, after 110 hours to 2:94 watts, after 844 hours to 8:30 
watts, after 609 hours to 3°52 watts, after 850 hours to 8:85 watts, 
after 1,420 hours to 4°38 watts, and after 1,826 hours, finally, to 
5°25 watts. Similar figures were obtained for the 16 c.p. lamp— 
viz., 8:28 watts per candle-power at the start, 2:81 after 214 hours, 
and 5:44 after 1,826 hours. . 
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THE PROBLEM OF THE GAS TURBINE.* 


——— 


The wonderful success obtained by your distinguished past - presi- 
dent, the Hon. C. A. Parsons, and his many able followers, with 
the steam turbine in its various forms, has naturally attracted the 
attention of engineers to the apparently analogous problem of the 
internal combustion turbine. Accordingly, much mathematical and 
engineering ability has been recently devoted to the subject—so far, 
I am sorry to say, without concrete result. In this subject, as yet, 
the dreams of the theorist obstinately decline to realise themselves 
in tangible iron and steel. I have not been able to find any 
turbine in a state of effective rotation doing useful work, although I 
have noted many statements in the Press to the effect that some 
wonderful German, French or Italian gas turbine had worked, or 
was about to work, in such manner at to relegate the ordinary 
cylinder and piston gas engine to the museum, with which many 
engineers used to threaten the steam engine. One gas turbine only has 
really rotated within my own direct knowledge. It was designed by 
Mr. F. W. Lanchester, of Birmingham, to operate with the exhaust 
gases from one of the petrol engines used in his well-known motor 
cars. He assured me a few days ago that it really rotated at a high 
speed, and made a loud shrieking noise, but only gave, he said, a 
total brake horse-power equal to that capable of being evolved by two 
blue-bottle flies. This power he did not consider to be satisfactory. 

Speaking seriously, it does seem remarkable that so much interest 
should be taken by so many able men, without any sort of result in 
practice. Why is this? I propose to-night to answer the question 
in so far as I can. It appears to me that most of those who have 
written on gas turbines, and have even designed and patented them, 
have given too little weight to certain differences between the steam 
and internal combustion engine problems. Many, indeed, have 

assumed that the solution of the gas turbine problem is the easier 
of the two, and that few difficulties exist which have not already 
been met and conquered by Mr. Parsons in the steam turbine. 
Many distinguished men have been of this opinion, and even Mr. 
Parsons himself, so early as his first turbine patent (No. 6,785 of 
1884), appears to have been of opinion that the hot gas or internal 
combustion turbine presented practically the same problem as the 
steam turbine. In that specification he makes the following state- 
ment: Motors according to my invention are applicable to a variety 
of purposes, and if such an apparatus be driven it becomes a pump, 
and can be used for actuating a fluid column, or producing pressure 
in & fluid. Such a fluid pressure producer can be combined with a 
multiple motor according to my invention, so that the necessary 
motive power to drive the motor for any required purpose may be 
obtained from fuel or combustible gases of any kind. For this pur- 
pose I employ the pressure producer to force air or combustible 
gases into & close furnace of any suitable kind, such as used for 
caloric engines, into which furnace there may or may not be intro- 
duced other fuel (liquid or solid). From the furnace the products of 
combustion can be led, in a heated state, to the multiple motor, 
which they will actuate. Conveniently the pressure producer and 
multiple motor can be mounted on the same shaft, the former to be 
driven by the latter; but I do not confine myself to this arrange- 
ment of parts." Clearly here Mr. Parsons intended to apply his in- 
vention to the gas turbine as well as to the steam turbine, and in 
this paragraph he outlined the fundamental idea of nearly all sub. 
sequent proposals of gas turbines. Many other inventors have 
followed him, but I may .only mention two well known names— 
those of Ferranti and Stodola. Both have proposed turbines similar 
to this, with more or less elaboration, as well as other modifications 
intended to overcome certain difficulties. 

In a very able Papert read before the Institution of Mechanical 
Engineers last year, Mr. R. M. Neilson discusses various cycles of 
operation which can conceivably be applied to gas turbines, and he 
calculates the efficiencies of these cycles in various combinations. 
More recently, too, the subject has excited great interest in America, 
and very interesting articles are to be found in the Engineering 
Magazine by Dr. Charles E. Lucke and Prof. Sidney A. Reeve. These 
gentlemen take somewhat opposing views of the position of the 
problem. 

In most of the recent discussions upon gas-turbine problems, it 
has been recognised that the temperatures possible in the cylinder 
gas engine are impossible for the gas turbine. It has been fully 
proved by many investigators, including myself, that the tempera- 
tures quite common in ordinary gas-engine practice range as high 
as 2,000°C., although in the best practice, for most economical 
results, 1,500°C. or 1,600°C. appears to be an upper limit. With the 
temperatures of 1,500?C. or 1,600°C., a first-class modern gas 
engine of about 50 H. P. will give an indicated efficiency of 35 per 
cent. At the same time the negative work of the cycle is so low 
that the mechanical efliciency of the engine may be as high as 86 
per cent, or even over. If one realises what the temperature 
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2,000?C. means, it becomes very evident that no turbine constructed 
either on the lines of Parsons or Laval could possibly be made to 
work with continuous supply of such gases ; 2,000°C. is considerably 
over the melting-point of platinum. It is much higher than the 
temperature at which cast-iron flows from the crucible, or, indeed, 
the temperature of the interior of the blast furnace itself. Any 
blades of iron, steel, or, in fact, of any other material, even brick-fire 
itself, becomes fluid or semi-fluid at this temperature. It is obviously 
hopeless, therefore, to attempt, in the gas turbine, temperatures 
which are quite feasible in the cylinder engine. This fact, as I have 
said, is generally recognised. It is accordingly said, by those who 
take a favourable view of the gas turbine, that it is necessary to supply 
the turbine with gases at a much lower temperature. Mr. Neilson 
fixes the temperature of 700°C. as one which steel-turbine blades 
would Probably stand, without too rapid deterioration. I fear that 
on this point I must differ from him, because, in my experience, 
oxidation of steel, and even iron, is a fairly rapid process at this 
temperature. Nothing new has been proposed as to the thermo- 
dynamic cycle of the gas turbine, so that all reasoning upon effi- 
ciencies depends upon the deductions already made from internal 
combustion engine practice. 


Seeing the impossibility of constructing a turbine with materials 
to stand a high temperature, many have proposed to convert high 
temperature into kinetic energy, so that instead of having work 
stored up in the gas in the form of heat, the heat shall disappear, 
and the energy of the heat be transformed into motion of the 
gaseous particles at a high velocity. Such proposals, then, include 
the compressing of a gaseous mixture to, say, 50 lb. or 601b. above 
atmosphere, the igniting of that mixture within a combustion 
chamber at constant pressure, and the expansion of the mixture 
through an expanding jet of the Laval type, so as to drop the tem- 
perature and obtain its equivalent in kinetic energy or velocity of 
the gaseous particles. The rapidly moving particles at the relatively 
low pressure and temperature are then allowed to impinge upon 
rapidly rotating blades of sickle configuration, and they are supposed 
to give up their energy of motion to those blades, and so expend 
work upon the turbine. This appears to be the most feasible of all 
the gas turbine proposals, so I will proceed to examine it a little 
more minutely. 


Success by this cycle of operations requires: (1) A rotary or tur- 
bine compressor of high relative efficiency. (2) An expanding 
nozzle which shall ensure that free expansion is quantitatively 
equivalent to adiabatic expansion behind a piston. (3) A rotating 
turbine of such construction as to secure very high efficiency of 
transformation of kinetic energy of the moving gas into effective 
work available at the turbine shaft. 

Assuming air to be the working fluid, and specific heat to be constant 
through the temperature range, it is easy to calculate the efficiency 
of the Joule or Brayton cycle, which these operations in effect repre. 
sent. It would be useless to attempt to work a turbine at a pressure 
so low as to be relatively inefficient compared with the gas engine, 
so I have chosen a Joule cycle of, say, 48 per cent. ideal efficiency, 
which in a cylinder gas engine would probably give in practice about 
80 per cent. indicated efficiency. For this ideal efficiency the pres- 
sure of compression would require to be 141 Ib. per square inch 
absolute. To give power with a reasonably small pump, I shall 
assume a maximum temperature of 1,700'C. That is, assuming a 
perfect compressor and a perfect nozzle expander, the temperature 
would only fall from 1,700°C. to 750°C. Plainly this temperature 
would be too high for a Laval disc with blades. In order to get a 
reasonable temperature on expansion, it would be necessary to assume 
& maximum temperature in the combustion chamber no higher than 
1,000 deg., and this would bring down the temperature after com- 

lete expansion to about 500 deg., which no doubt steel turbine 

lades can be expected to stand for some considerable time. With 
these assumptions, however, the gas turbine would not be very 
economical as compared with cylinder engines, even assuming all 
difficulties overcome. The theoretical and practical difficulties, 
however, are very serious indeed. To begin with, the question of an 
efficient air compressor. I am not aware of any turbine compressor 
capable of compressing up to 140]b. absolute from atmosphere with 
anything like 60 per cent. efficieney. Before success could be 
attained this efficiency of compression, so far as diagram is con- 
cerned, should be at least 90 per cent., in order to allow for unavoid- 
able mechanical and other losses in the subsequent processes. It 
has, it is true, been proposed to substitute cylinder compressors 
operated from the turbine instead of turbine compressors ; but this, 
it appears to me, would be equivalent to abandoning at once all the 
advantages of the turbine principle. If reciprocating cylinders are to 
be used for compressing, there is no objection to using them also for 
expanding. No gas turbine with cylinder compressors could, in my 
view, succeed. 

Assuming, however, even 90 per cent. efficiency from a turbine 
compressor, and assuming that we have a compressed gaseous 
mixture burning freely in the combustion chamber at the desired 
pressure and temperature, we have yet to face the problem of the ex- 
panding nozzle. It is always assumed that with the use of an 
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expanding nozzle temperature drop can be as certainly attained as 
with an expanding piston in a cylinder. This, it seems to me, has 
been by no means proved. You will all recollect Dr. Joulo's famous 
experiment with two vessels immersed in water and connected to- 
gether by a pipe having a stop ccck upon it. Air was compressed into 


one of those vessels, the water round the vessels stirred, and equili- 


brium obtained, while the other vessel was rendered as vacuous as 
possible. The stop cock between the two vessels was opened, and it was 
then found that when the water was stirred again no disturbance of the 
equilibrium ensued. This, of course, meant that although heat 
was lost in the one vessel, giving velocity to the gases, it was gained 
in the other vessel by the impact of the gases against the walls. 
Joule modified this experiment by placing the two air vessels in 
separate water containers. He then found that the temperature of 
the one vessel dropped, due to expansion, but the temperature of the 
other vessel rose as much as the first dropped. Now apply this ex- 
periment to reasoning on the behaviour of the flame in an expanding 


nozzle. Assume the two vessels to be connected together by a Laval 


nozzle, and assume, that while in the nozzle, the gases experienced 
the full temperature fall due to adiabatic expansion. Immediately, 
however, on contact with the walls of the second vessel the velocity 
of the particles would be stopped and the temperature would be 
restored to a point somewhat above the original temperature—that 
is, the mass of expanding flame in the pressure vessel would gain 
heat by the amount the first vessel lost. That is the result of the 
final process. It will be easily recognised that to obtain a sufficient 
temperature drop in an expanding nozzle necessitates the practical 
absence of turbulent motion of every kind—that is, to expand 
adiabatically the jet must be so constructed that there is an abso- 
lutely smooth flow from high pressure to low, and no impact or loss 
of velocity from any cause whatever. So far as I understand ex- 
pending jets, no adiabatic expansion so perfect as this has ever been 
obtained. 


Assume, however, that the efficiency of expansion in such a jet is, 
say, 90 per cent. We now come to the question of the efficiency of 
conversion by the turbine blades. In many calculations from dia- 
grams it is assumed that the efficiency of conversion of motion into 
work is practically perfect. This, however, is by no means the case 
in present turbines. Even the steam turbine, high as its efficiency 
is, compared with the reciprocating engine, has no very high 
efficiency of conversion in any of the forms of turbine at present on 
the market. That is, if we assume a mass of gas to exist in a 
compressed state in a reservoir, and we choose to expand this 
mass of gas in two ways, for the sake of comparison—(1) behind 
a piston, and (2) by means of a Laval jet and turbine, we shall 
find that the efliciency of conversion of the turbine, once high velo- 
city is attained, does not exceed 80 per cent. In this respect the 
efficiency of conversion of rotating turbine blades is inferior to that 
of a moving piston in a cylinder. The reason of this is obvious. 
It is impossible to so arrange the impact of a rapidly moving gas 
with a turbine blade or blades in such manner as to entirely avoid 
turbulent motion. The impact, for example, of swiftly-moving 
gases on a fixed surface results ultimately entirely in turbulent 
motion, which restores to the gas or to the blade struck all the heat 
which has disappeared in temperature fall duc to adiabatic expan- 
sion. What is true of a fixed blade is to some extent also true of 
the moving turbine blades. A certain proportion of the energy 
existing in the gas in the form of motion is inevitably lost whenever 
this gas comes into contact with any solid surfaces. So much is 
this the fact that in designing steam turbine blades for any type of 
turbine the shape of the blades, the shape of the space between 
the blades, both moving and fixed blades, or fixed jet and moving 
blades, is of the first importance, and it has only been found by 
experiment that certain shapes of blades and passages have a much 
higher efficiency of conversion than other shapes. In this respect, 
too, the turbine principle is inferior to the cylinder and piston. In & 
cylinder, gases expanding behind the piston, the efficiency of ex- 
pansion may be considered to be 100 per cent., and even the effi- 
ciency of compression in many gas engines is also of the same order. 
I do not here refer, of course, to heat losses due to conduction or 
anything of that kind, but to efficiency of adiabatic compression or 
expansion. 

Although the efficiency of expansion is relatively low for gases in 
steam turbines, yet the turbine offers a great advantage in total 
work obtained from steam. This is due to the fact that the turbine 
avoids initial condensation ; and, further, it permits of the utilisa- 
tion of a very long range of expansion at the low-pressure end, which 
is not available in the case of steam engines. By saving, therefore, 
in minimisiog initial condensation, and in obtaining added work 
from pressures wasted in the ordinary steam engine, the Parsons’ 
steam turbine more than compensates for any inefliciency of 
expansion as compared with the cylinder engine. It is well known, 
however, in turbines of practically all constructions, including 
Mr. Parsons’, that the efficiency of the steam turbine at the high- 
pressure end is not so great as that at the low-pressure end. This is 
partly due to difficulty of adjusting the velocity of blades to suit the 
necessarily varying velocities at different points of tho flow of the 


steam. 'This, however, is & small difficulty with the steam tur- 
bine, but it is a very great difficulty with the gas turbine. 
Compared with cylinder expansion, I cannot see how it is pos- 
sible with present knowledge to obtain an efficiency of conversion 
in a gas turbine greater than 80 per cent. This, of course, is 
partly due to the high velocity or the issuing hot gases. To 
produce an efficient gas turbine, therefore, on the favourite 
cycle so much discussed recently, it is necessary first to have, 
as I have said, a very efficient compressor, a very efficient 
expanding nozzle, and a very efficient conversion when the moving 
gases strike the turbine blades. Using the numbers I have sug- 
gested, of 90 per cent. efficiency of compression, 90 per cent. 
efficiency of nozzle expansion, and 80 per cent. efficiency of 
conversion in turbine, we have, with a cycle having negative 
work equal to 0:4, the following efficiencies: To get 0'4 of 
work in compression, we shall require 0:445 of work put into 
the compression. On expanding in the nozzle we shall obtain 0:9 
only of the total energy of the flame gases in the shape of kinetic 
energy, and of that 0:9 we shall only get 0 8 returned in the shape 
of available work by the turbine part. That is, we shall get a total 
work from the turbine of 0 72, and deducting the negative work 
0 72— 0:445 = 0:275—-hat is, from a cycle which should give us 0:6 
in work, we shall only get 0:275, or about 22 per cent. The prac- 
tical efficiency of an engine of this kind will only be 22 per cent., 
even assuming the high efficiencies of compression and jet expan- 
sion which I have mentioned. In my view, no such efficiencies of 
compression or jet expansion are at present known, and accordingly 
there appears no likelihood of the production of any gas turbine 
which can rival the reciprocating gas engine in efficiency and in 
economy. To produce such a turbine requires the solution of three 
problems: (1) An efficient turbine compressor, comparable in 
efficiency with cylinder compression. (2) An efficient nozzle ex- 
pander with a higher efficiency than 90 per cent. (3) An efficiency 
of conversion of kinetic energy of the moving gases into work 
delivered at the turbine spindle of greater than 80 per cent. 
Either these problems must be satisfactorily solved or else new 
materials discovered which will stand temperatures which at present 
melt fire-brick. The outlook, I fear, is not hopeful. This thermal 
efficiency of 22 per cent. assumes no losses in the combustion cham- 
ber due to heat conduction, no losses in the expanding jet due to 
heat conduction, and no losses in the turbine itself from the samecause. 
Considering the losses in gas engine cylinders of small size, it would 
not be too much to allow in a turbine a heat flow loss of at least 
25 per cent. This, of course, reduces the efficiency from 22 per cent. 
to 16°5. In arriving at this figure, I have assumed that no greater loss 
would be incurred from heat flow in the turbine than in the cylinder 
engine; but even with reduced temperatures when striking the tur- 
bine, the very fact of requiring a reservoir for combustion to operate, 
and the forcing of the whole of the hot products through a relatively 
smal] nozzle, necessarily means greater loss than I have assumed. 
Assuming, however, no more loss than I have given, an engine 
with an efficiency of only 16} per cent. of the total heat given to 
it could not compete with internal combustion motors of existing 
construction. It may be said that the advantage of continuous 
rotation is so great that even at this low efficiency the gas turbine 
would be successful. Personally, I doubt it very much, because 
the mechanical difficultics with gas turbines would be much 
greater than the mechanical difficulties of the steam turbine. 
In all steam turbines, as you, I am sure, know, it is necessary 
to work with relatively small clearances between the tips of the 
blades or shrouding and the enclosing casing. This is also true 
as to endwise clearance between fixed and moving blades. 
Comparatively small clearances are necessary for economy. The 
use of even temperatures so high as 400°C. or 500°C., by 
introducing unequal expansions, greatly increase the difficulty of 
obtaining economy. No doubt if a plentiful supply of relatively 
low temperature gases under considerable pressures could be 
obtained, these gases might with advantage be expanded in a 
nozzle and used to operate a turbine. To carry this idea into 
effect has already been attempted, as I have said, by Mr. Lanches- 
ter, and there is somme hope of operating in this way. I fear, how- 
ever, that the temperature of the gases in the exhaust in the gas 
engine are too high as they stand to be so used. Gases, however, 
from an exhaust or air supercompression engine, such as I have 
lately been working with, could no doubt give considerable effi- 
ciencies in turbines. I do not see, however, any solution of the gas 
turbine problem herec, because the amount of energy available for 
the turbine after the gases leave the gas engine is too small for con- 
sideration in connection with any really high-power machines. 


Some of the difficulties I have diseussed with you liave been men- 
tioned by Dr. Lucke. He adopts the view that jet expansion is not 
as efficient as piston expansion, and here I agree with him. No 
doubt the type of jet expansion has to be carefully considered, and 
the efficiency of a jet as a means of converting the expansion from 
& high pressure to a low into kinetic energy depends entirely upon 
its configuration, and the design of the proper areas and relative 
lengths for the nozzle, All this, however, is as yet a relatively new 
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field, and much study will be required before any certainty can be 
attained in the design of expanding jets. Prof. Reeve, in another 
able article which I have already mentioned, differs from Dr. Lucke, 
and considers that he has over-stated the difficulties of the expand- 
ing jet. He accordingly takes a more favourable view of the tur- 
bine problem. There is a great deal of truth, however, in what 
Dr. Lucke has said. Even the best expanding jets yet known 
appear to have a low efficiency, and nothing is known of the efti- 
ciency of expansion starting from flame temperatures. Apart from 
&he mechanical efficiency of the expansion, as I have already pointed 
out, the heat loss due to conductivity will be great in such nozzles. 
I quite agree with Prof. Reeve, however, that the more hopeful line 
for the gas turbine lies in the use of steam to provide the workinz 
fluid under compression without & compressor, and in the heating of 
this steam when produced by a very small quantity of combustible 
mixture of gas and air under pressure. Such a turbine would be a 
compromise between what I may call the flamme turbine and the steam 
turbine, and it presents more possibilities ; but its efliciency would 
not be high, although no doubt such a machino could be got to 
operate mechanically with fair success. This line of work depends 
upon the fact that negative work may be greatly reduced by using 
steam as working fluid, when steam is heated highly by internal 
combustion of a relatively small amount of inflammable gas and air. 
This proposal is more hopeful, but for success, even, it requires tem- 
peratures, in my view, too great for existing turbines to stand with 
economy. This proposal may be considered to be analagous to that 
of an excessive superheat, as used in an existing steam turbine. 

Many methods have been discussed which depend upon the use of 
regenerators. I have a great distrust of regenerators, so far as engine 
work is concerned. Many able men have proposed regenerative con- 
trivances, from the time of Stirling, in 1817, down to the present 
day ; but I am not aware of any actual working engine which has 
ever succeeded in practice, using a regenerator. 

From what I have said, you will see that my view of the future 
of the gas turbine is not favourable; but, notwithstanding, the sub- 
ject is so fascinating that many inventors and scientific men will 
doubtless continue to investigate the problem, and possibly new 
solutions may be discovered which are not dreamt of to-day. Iam 
the last man in the world to deprecate daring in any practical and 
scientific work, but I would advise the junior engineers—members 
of our Institution—to avoid the subject except as a scientific study. 
I fear there is little hope for a young man to make a position and a 
business success of any internal combustion turbine, so far as our 
present knowledge carries us. 


WEDNESBURY CORPORATION ELECTRICITY DIS- 
TRIBUTION UNDERTAKING. 


The Wednesbury Corporation obtained a provisional order in 
1899, an agreement having been previously entered into with the 
Midland Electric Power Co. In accordance with this agreement 
the Corporation did not oppose the company's application for a 
provisional order to supply within the bcrough, on the understand- 
ing that, in the event of the Corporation also applying subsequently 
for a provisional order, the company would not offer opposition. 
The arrangement now is that the Corporation supplies electricity in 
detail to all consumers in Wednesbury, the company supplying the 
Corporation only in bulk. 

The electricity is generated on the two-phase system at a pressure 
of 7,000 volts at the Power Company's station at Ocker Hill. It is 
then transmitted to the company’s sub-station in Wednesbury, where 
it is transformed down to a pressure of 2,700 volts and again to 
200 volts. At this pressure it is delivered to the two-phase ‘ re- 
ceiving mains in the Corporation's sub-station, where it is con- 
verted to continuous current. Five feeders supply the distributing 
network of mains laid in about 3} miles of the principal streets 
which are in the form of a triangle in the centre of the borough, 
and from each corner radiate the main roads. 

The sub-station buildings comprise a generator rooin and switch 
gallery, accumulator room, workshop, oflice, test room and stores. 
The three last named are coanected to the main building by a corri- 
dor. The buildings are arranged so that they may Le easily extended. 

The transforming plant includes two motor generators manufac- 
tured by the Phenix Dynamo Mfg. Co. These each consist of a 
two-phase induction motor directly coupled to a continuous-cu rent 
generator capable of delivering a current of 300 amperes at a pres: 
sure of 250 volts. Two special pillars fixed next to the machines 
contain the starting gear. 

The battery consists of 117 cells, each capable of delivering 325 
amperes for three hours. ‘The conteining cases are constructed 
entirely of lead, the crate being in the form of an antimony | sec- 
tion frame burnt together and lined with 6 Ib. sheet lead at sides, 
and 10 Ib. lead a: bottom, and supported on a slate base. Each cell 
has 27 plates, the positivo plates being of the Planté type and the 
negative of the pasted type- The cells have been supplied and 
erected on heavy pitch pipe stands by the British Accumulator Co. 
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There is a charge and discharge booster of the Highfield type 
manufactured by the British Westinghouse Co. The booster 
dynamo is capable of & maximum back-boost of 75 volts during 
charging of the battery, and is capable of keeping the pressure prac- 
tically constant on charge or discharge automatically within a limit 
of 30 volts difference of battery and line voltage, under all conditions 
of load (up to 325 amperes) and battery voltage. The exciter is 
directly coupled to the booster, and the machine may be driven by 
either a continuous-current motor of 30 H.P. or a two phase motor 
of similar size. The continuous current motor is connected to the 
booster through a clutch and the two phase motor is similarly con- 
nected to the continuous-current machine. These clutches permit 
of the following arrangements : (1) Two-phase motor driving 
continuous-current machine as a dynamo-booster dis-connected ; 
(2) two-phase machine driving booster through continuous-current 
shaft, the latter idle; (8) the same as (2) but continuous-current 
machine being run as a generator as well; and (4) continuous-cur- 
rent machine only driving booster. 


In addition a portable milking” booster has been provided, con- 
sisting of a 200-volt two-phase motor coupled directly to a shunt 
dynamo capable of delivering 150 amperes at 6 volts, This plant is 
capable of being moved about the accumulator room to enable one 
or two cells to be charged as required. 

The switchboard, which consists almost entirely of metal and 
marble, is arranged in a “ bay" form, the central portion being 
reserved for the two-phase feeder gear, and the continuous-current 
main ammeter, voltmeter and time piece. On the left side of tho 
bay the continuous-current feeder panels are fixed, and on the right 
the machine panels. 

The switch gallery is raised about 1 ft. from the floor level, and 
contains also the starting pillar of the booster. Behind the switch- 
board, ample space has been allowed which forms practically a sepa- 
rate small room, and contains in addition to the switchboard con- 
nections the main two-phase meters and the main continuous-current 
meter. The switchboard is arranged to control the following: Duplicate 
two-phase receiving mains, three motors (two main and one 
booster), five continuous-current feeding cables, two main dynamos 
and two boosters on the continuous-current side Spare panels have 
been allowed for one spare motor, dynamo and booster respectively, 
and there are two spare feeder panels. 

A system of subways leads from the switchboard to the machines, 
battery, &c., and to the strect, for conveying the connecting cables. 
The switchboard was manufactured locally by Mr. W. Sanders, and 
the instruments are of the permanent magnct edgewise and sector 
types mostly supplied by Messrs. Nalder Bros. & Thompson. 


The mains consist of two-phase twin concentric 0:3, O 3, 0°45 sq. in. 
lead-covered “receiving " cables (connecting the Corporation's sub- 
station with the Power Company’s sub-station), concentric lead- 
covered feeders and single lead-covered cables for distributing mains. 
The distribution is carried out on the two-wire system, the pressure 
of supply being 230 volts. All cables are laid on the solid system; 
they are supported on wooden bridges in wooden troughs protected 
by hard-burnt tiles. Generally, where there are tramway lines and 
in important streets, the distributing mains are laid on both sides of 
the roadway under the footpaths, but in the less important strects 
on one side of the road only. The cables were manufactured and 
laid by Messrs. W. T. Glover & Co. and are of thoir diatrine paper- 
insulated type. 

The contract for meters, &c., was divided, the electrolytic and 
motor meters, maximum-demand indicators, as well as the house. 
service fuses and fuse boards, having been supplied by the Reason 
Mfg. Co. (Ltd.), and the prepayment meters by the British Thomson. 
Houston Co. The charges for the supply are as follows: Lighting, 
6d. and 2d. per unit on the maximuin-demand (one hour) system. 
Power, 8d and 1$d. per unit, or a flat rate of 14d. per unit in the 
day time and 3d. during lighting hours. 

The charge for electric power in bulk to the Corporation is 3d. for 
the first hour of maximum demand for each day, and 0:825d. per 
unit for all further supply. The losses as regards inefficiency of 
transformation and losses in the battery and mains appear prin. 
cipally in units at the lower charge, and the losses in the accu- 
mulators are entirely low-rate units. Further, the accumulators 
the Corporation's maximum demand on tho Power 
Company. 

A few figures as to the results of 18 months’ working may be of 
intercst. The consumers number about 90, and the conncctions 
have reached the equivalent of 5,258 8 c.p. lamps, including 28 H. p. 
in motors; also 596 lamps of 8 c.p. cquivalent have been applied 
for in addition, but have not, so far, been connected. Various 
extensions of the mains have been carried out bv the staff to cope 
with the demand which has arisen. A noticcable point, we are 
informed, has been the even pressure which has been maintained, 
rendering the use of Nernst lamps very satisfactory. It would not 
otherwise have been possible to compete successfully with incan- 
descent gas li, hting in the borough. Electricity has been intro- 
duced into the following public buildings: Town Hall, Municipal 
Offices. Art Gallery, Publie Library and Public Baths, the arrange- 
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ments having been planned and the work supervised by the con- 
sulting engineer. 

The technical negotiations with the Power Company were carried 
out by Mr. F. J. Warden-Stevens, who has acted as consulting 
engineer to the Corporation, and under his supervision the under- 
taking has been completed and operated. Mr. W. Fennell acted as 
assistant to the consulting engineer, and subsequently as resident 
engineer, and Mr. T. H. M. Swinburne as clerk of works. The 
undertaking has been carried on for 18 months under the instruc- 
tions of the consulting engineer. 


A FLEXIBLE SUSPENSION FOR GROOVED 
TROLLEY WIRE. 


With the usual rigid suspension of the trolley wire there is a ten- 
dency for the wire to break near the ends of the ear, if care has not 
been taken in its erection, for there is a continual and abrupt flexure 
of the wire at such points, caused by vibration of the free spans. 
This tendency, as is well known, is much aggravated where soldered 
ears are used, on account of the effect of the heating of the wire in 
the soldering operation impairing the mechanical strength of the 
wire locally. The vibration above mentioned is produced in a 
vertical direction by the upward pressure of the trolley, and in a 
horizontal direction by the action of the wind, or, on roads with 
side-bracket construction, by the tendency of the trolley to swing 
inwards. The B.T.-H. patent flexible suspension ear has been 
specially designed with a view to overcome these disadvantages, and 
for this purpose the clamps for the wire are so supported as to allow 
practically free movement in any direction without producing un- 
natural curves or abrupt bends, while preserving an even path for 
the trolley wheel and firmly supporting the wire in position. 
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B.T.-H, FLEXIBLE Suspension. 


Upward movement of the wire and clamps, which is caused by 
the trolley wheel in passing under the ear, is practically parallel, and 
since the clamps are capable of a limited longitudinal displacement 
on the supporting bar, the wire should take up a natural curve in 
which there are no abnormal stresses in any part of its section. 
This improved form of suspension, it is claimed, also obviates tho 
objectionable hammer blow which takes place when the trolley 
wheel passes on to a suspension ear of the ordinary rigid type, and 
thus conduces to smoother running and fewer repairs. 


MR. P. SHEARDOWN’S INAUGURAL ADDRESS TO 
THE DUBLIN LOCAL SECTION OF THE INSTI. 
TUTION OF ELECTRICAL ENGINEERS.* 


After some consideration as to what should be the subject matter of the 
address I am to have the honour of delivering to you this evening, it 
occurred to me that it might be profitable to try and incorporate in it 
information given and opinions arrived at by the authors of some Papers 
presented at the recent International Congress at St. Louis, the complete 
Transactions of which, with the discussions thereon, have only recently 
been placed in the hands of members, and may be therefore considered 
practically the latest information procurable on the subjects dealt with. 

The first Paper presented to Section 2 dealt with the generation of elec- 
trical power in Switzerland (Enrleo Bignami). The country possesses 226 
electrical stations, 162 being principal stations ; together they represent a 
rated capacity of 180,000kw. Of the 162 principal stations, 148 generate 
from water power, five with steam power, and nine with gas. 25 important 
stations utilise not only water power, but also have installed gas or steam 
engines as a reserve for an eventual lack of water. The normal capasity 
represented by these 25 plants is 25,000 kw., with 10,000 kw. for the engine 
reserve. This necessity for reserve steam power would appear to increase 
the capital cost very much. The highest voltage directly produced is— 
for continuous current 2,250 volts, and for alternating current 10,400 volts. 
The kind of current generated varies largely, but 44 statione generate 
single-phase and 38 three-phase. The periodicity employed varies very 
much, but 40 or 50 cycles is most general. In the discussion, notice 
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was drawn to the very high-load factor obtained, there being only five 
stations in Switzerland having a load factor of less than 50 per cent., and 
there were five stations mentioned in which the average load is above 
nine-tenths of the maximum. This rcsolt is largely brought about by 
the very large number of motors connected up on the condition that they 
are operated only outside the peak load. : 

The discussion on Mr. J. S. Peck’s Paper was very interesting, it being 
shown that, although a transformer can be designed for an efficiency of 
98 per cent., this will cost twice as much as one with 96 per cent. effi- 
ciency. One speaker drew attention to the fact that if a fire svarts near 
an oil-cooled transformer, and heats it up sufficient, it will be turned into 
& gas-producer, and that sufficient gas can be turned out to melt up all 
the ironwork and machinery in any power house. Another fact brought 
out was that there is very little advantage with regard to radiating heat 
in ribbing the insides of transformer cases, as the heat is easily passed 
from the oil to the iron, the heat potential drop being altogether between 
the outside surface of the iron and the air in contact with it. 

A Paper which created a great deal of interest among engineers connected 
with high-tension long-distance transmission was read by Prof. F. G. 
Baum, who has under successful operation the district of the Sierra 
Nevada Mountains of California. The Paper stated that the system de- 
ecribed had continuously in operation about 700 miles of line at 50,000 
volts, 70 miles at 40,000 volte, and a great many miles at 3,000, 16,000, 
10,000 and 5,000 volts, and mentioned that in a short time some of these 
lines would be operating at 100,000 volts. The longest distance to which 
power is regularly transmitted is 200 miles. The amount of power avail- 
able on the system is 43, 650 kw., which will soon be increased by the 
addition of two 5,000 kw. generators. The author gave some simple 
methods of line calculations with regard to (1) circuits, (2) charging or 
capacity current, (3) rise in pressure dae to charge in current, (4) regula- 
tion of transmission system, (5) electrical surging, giving in all cases 
practical examples illustrating the working of his formule. 

Part 2 dealt with high-potential control, or the apparatus in use, and 
contained some practical information with regard to i: sila‘ors, the 
author mentioning that they had in use glass insulators, porcelain 
insulators, and combinations of both porcelain and glass; in the 
mountains, away from fog, 7in. glass insulators, with two petticoats, 
did very well up to 40,000 volts, but to go from 40,000 to 60,000 
volts required a 14in. porcelain insulator with three petticoats. With 
regard to line operation, they had the lines patrolled from one to 
three times a week. Their line troubles were due to a few weak insu- 
lators, and in some localities they have a good many insulators shot off. 
Some of their unexpected causes of trouble have been crows or geese 
flying into the lines, cats crawling up the poles, green hay carried by 
wind across line, an engine starting up under the lines, and a long-tailed 
rat crossing temporary bus bars. Their high-tension transformers had 
given very little trouble. He recommended that on test the primary of 
each transformer should stand a test about equal to double the star 
voltage for which the transformer is made. With regard to switches, 
they had found that the oil-break switch was the only one that will stand 
heavy duty, and that this type is less likely to produce violent surging on 
opening a circuit than has been experienced with the flare type of 
air-break switch. The writer gave illustrations of a line of cheap 
and satisfactory oil.break switches that they had designed and manu- 
factured, these operating up to 60,000 volts; the switch referred to being 
capable of opening 10,000 kw. at 60,000 volts on short-circuit. With regard 
to lightning arresters, they pinned their faith to simple horn-type arresters 
made with single or double air-gap. Their general practice was to gene- 
rate current at 2,300 volts and then step up, the primary of the trans- 
former being star connected with earthed neutral, the writer having come 
to believe that the earthed neutral had more in its favour than against it. 
They took advantage of the earthed neutral, and very often installed a 
single transformer in a sub-station, one side going to line, the other 
toearth. Where the load was larger but did not warrant three transformers, 
two transformers were used on two legs of the primary and open delta on 
the secondary, They are not bothered by unbalancing of load at the power- 
houses. At the power-houses no fuses or circuit breakers are installed, as 
they prefer to hang on toa short rather than take thechances of being pulled 
out for every slight interruption; but at sub-stations the transformers 
are generally fused. All their energy is developed by water power, the 
size of unit having developed from 300kw. in 1897 to the present 
5,000 kw. unit. With this latter type they could instal 20,000kw. ina 
building 100 ft. long by 50 ft. wide. Their greatest trouble is occasioned 
by fog, and this in districts near the ocean settles on the insulation and 
reduces it to such an extent that the pins, cross-arms, or poles, if of 
wood, are sometimes set on fire. In the mountain district with modern 
insulators their line troubles are nil. The author considers that the 
weak point of the transmission system is the insulator, and that with an 
insulator to stand 100,000 volts, in his opinion, this pressure is possible. 
To sum up, he thought it easier to operate a line, say, from 30 miles up, 
at 50,000 or 60,000 volts than at half that pressure, assuming that a 
considerable amount of power is transmitted. 

The discussion on the Paper confinel itself largely to the lightoing 
arrester. On most other systems working at lower voltage the trouble of 
getting rid of lightning on the line was very considerable. The writer of 
the Paper, however, stated that lightning gave him very little trouble, and 
that practically all the lightning arresters he had tried provided instead 
of saving trouble for him, and theonly type he used was an ordinary horn 
lightning arrester with & 41 in. air-gap, which would require a pressure of 
90,000 volts to start an are. The opinion arrived at finally seemed to be 
that by getting up the voltage as high as 60,000 the insulation of the line 
has to be made very much more perfect, and that hence lightning dis- 
charges which bresk down insulators on lower voltage systems were ren- 
dered comparatively harmless over the very large insulators employed on 
the line under discussion. A second reason for the immunity from trouble 
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was ascribed to the fact that the small current produced a less serious 
rise in voltage due to a surging current and hence static discharges were 
less frequently produced. 

In his Paper on Storage Batteries as an Adjunct to Central Station 
Equipment," the writer (G. Gaettling) claims that battery rooms should 
be located close to the switchboard room to save voltage loss and to keep 
the cab:e connections short; that it is unwise to erect batteries so that 
inspection cannot easily be made; that the floor of a battery room must 
be both acid proof and fire proof; that a flooring in vitrified brick on a 
layer of Gin. of concrete is most satisfactory ; and that the bricks be 
grouted in with hot pitch. Cells should be installed in one tier, as a 
double-tier installation is difficult to inspect. 

In the discussion surprise was shown by the English engineers that the 
value of the reversible booster seemed to be unknown in America—they 
did not appear to appreciate how much the life and upkeep of a battery 
depended on the life and cost of upkeep of the regulating cells ; that in 
America they were still using the old end cell regulation, whereas in 
England they were gradually introducing a fixed number of cells and 
booster regulation. It was also shown that, whereas in America the 
system of maintenance by contract had been practically abandoned, 
in England it had become almost universal and worked out at about 
7-5 per cent. per annum of the original cost, and for that amount those 
who guarantee the battery have to keep it up to 100 per cent. capacity. 
One advantage claimed for this maintenance system is that the guarantor 
insists on certain tests and inspections being made which in actual prac- 
tice tend to increase the life of the battery. The American opinion seemed 
to be that they placed so much importance to and faith in their storage 
batteries in the ca:es of emergency that they did not like to run the risk 
of impairing their reliability by coupling to them a piece of rotary 
machinery which they claim might be an element of failure, and they 
stated that, owing to the fairly steady load that they had on their bat- 
teries, the regulating cells had not given them much trouble. The 
splendid results obtained with wooden separators were emphasised, the 
capacity of the batteries having been increased very much. The boards 
affected only the negative plates, it having been proved that after a short 
time in use the negative plates gave only 80 per cent. of their guaranteed 

capacity, but that, after this board diaphragm had superseded glass sepa- 
rators, in three weeks’ time they could get from 110 to 115 per cent., so 
the life of the negative plate is increased by at least two years. 

A very interesting Paper was given by Mr. Alexander Dow on the direct- 
current distributing systems of American cities. The general system of 
distribution in large American cities is a three-wire direct.current low- 
pressure system, the potential across the outers usually being in the 
neighbourhood of from 210 to 220 volts. Mr. Dow gives evidence in 
favour of the low-pressure system originally installed, and still adhered 
to in large American cities—meaning cities of a population of 250,000 or 
upwards. The custom in the States is for the supply and maintenance of 
the lamps to be included in the price charged for current, and therefore it is 
a matter of great importance to the supplier first of all to operate a lamp 
which requires a small consumption of energy, and, secondly, to have a 
lamp that will give a long life before breakage of the filament or loss of 
power makes renewal necessary. Their standard lamp is 16 c.p. operating 
on 3 1 watts per candle. The author thought that, by working with a 
high-efficiency lamp, they had a saving in current of about 20 per cent., 
and rather pertinently remarked that the object of a lighting company 
should be to supply light, and not electrical power, at the cheapest pos- 
sible rate to the consumer. With the 3:1 watt lamp referred to they were 
able to realise an average life of over 470 hours per lamp before the 
eandle-power was reduced by blackening to 80 per cent. of the initial 
eandle-power. 5 per cent. of all the lamps manufactured for them 
are selected at random before being packed and tested for watts per 
candle at the rated voltage, and out of this 5 per cent. one-tenth are 
given a continuous life test, being run at marked voltage until the 
candle-power has fallen to 80 per cent. initial value. With regard to 
alternating current, although it has the advantage of requiring less cost 
for plant in the sub-stations, and a smaller amount of attendance than 
rotary converter apparatus, the author claimed that with a mixed system 
of lighting and motors (the latter being largely used for lift service), the 
power factor would seldom be higher than 0:9 and frequently lower than 
08, which would mean larger generating plant and larger mains, and 
naturally this low power fastor means still greater difficulty in voltage 
regulatic ns. 

Several important Papers were read on steam turbines, and naturally 
commanded a good deal of attention. The first Paper was by Mr. 
W. R. L. Emmett, who has been largely responsible for the development 
of the Curtis steam turbine as manufactured by the General Electric Co. 
With regard to efficiency, he admitted that up to the present the best 
clase of steam engine had attained results under favourable conditions 
quite as good as had been obtained with the steam turbine, with the 
following difference : That in the case of an ordinary reciprocating engine 
the greatest difficulty was attained at one given load, but that the efficiency 
fell off very rapidly either when unloaded or overloaded, which was a very 
important point, because, especially in the case of ordinary generating 
stations, it was very bard indeed to keep an engine loaded with a 
eonstant steady load, but in the case of the steam-turbine the etticiency 
at half load and 25 or 30 per cent. overload was very nearly as good as at 
the load fot which the turbine was designed to run with max mum 
efficiency, The energy available in expanding 11b. of steam from a pres- 
sure of 150 Ib. to a vacuum of 29 in. is 27 per cent. more than if expanded 
to a vacuuni of 25 in., yet the efficiency of the modern reciprocating engine 
is only improved by 1 per cent. if the vacuum it discharges into is 
increased from 25 in. to 29in., because the be:t engines open the exhaust 
at a pressure of 7 Ib. to 8 Ib. absolute, and consequoatly lose a large pro- 
portion of the expansive force of steam below that point, the degree of 

Vacuum below the point of exhaust only serving to diminish the bac: 


pre and not employing an effective expansion to the vacuum point. 
e reason of this ia that as steam expands to low pressure the volume 
increases in a rapidly increasing ratio, and this increase of volume is so 
great that it soon passes the limit of capacity for which cylinders can 
be profitably designed. The steam turbine possesses the inherent advan- 
tage that it can be designed to work effectively to very high degree: of 
expansion in the steam ; since the steam in the turbine is not confined 
to chambers where it must exert pressure, it is available for doing work 
as long as it possesses expansive force capable of imparting an effective 
velocity to the steam itself. 

Another Paper (Francis Hodgkinson) of great interest dealt with steam- 
turbine performances, some valuable information dealing with actual 
tests made on Westinghouse-Parsons steam turbines being given. The 
tests on a 750 kw. turbine showed that when running with a boiler pres- 
sure of 140 lb. non-condensing, and with no superheat, the consumption 
per brake horse-power hour at full load was 28 26 lb., but with the steam 
turbine running on a 28 in. vacuum, boiler pressure 150 lb., superheated 
100 deg., the consumption was reduced to 12:381b. On another 750 kw. 
turbine, boiler pressure 150 Ib., vacuum 26 in., superheat 150 deg., at full 
load the consumption was 13:18 lb. per brake horse-power hour, but with 
similar conditions, except that the vacuum was increased to 28in., the 
consumption was reduced to 11:791b. In another 400 kw. turbine it was 
found that when operating with 150 lb. boiler pressure, 28 in. vacuum, 
and dry superheated steam, the consumption at little over full load was 
13-89 lb. per brake horse-power hour, but by superheating 100 deg. this 
was reduced to 12:48 lb. With regard to the efficiency over a wide range 
of load, thia consumption of a 750 kw. turbine was given at 0:479 per cent. 
of full load as 13:85 lb. of steam per brake horse-power hour ; at full load, 
11:79 lb. of steam; at 24 per cent. overloaded, 11:12 lb. of steam; and at 
41 per cent., 11:5 lb. per brake horse-power hour. 

In a Paper on aluminium as an elestric conductor the following points 
were brought out by H. W. Buck: That at the present its electric utility 
is practically confined to (A) 'bus bars in power stations, (B) high-tension 
overhead uninsulated conductors, (C) low-voltage feeders, usually insu. 
lated with weather-proof braid only. It isdebarred from use in a number 
of cases on account of the practical impossibility of applying the ordinary 
methods of soldering. At the present relative cost of the two metals, 
aluminium is about 10 to 13 per cent. cheaper than copper of the same 
resistanca. Aluminium, owing to its low conductivity, and necessarily 
greater diameter, makes it more expensive for use on cables where costly 
materials are used for insulation. Aluminium wire is not suitable for 
telephone work on account of its coefficient of expansion and its compara- 
tively low tensile strength, which causes a greater sag at high tempera- 
tures than in copper wire, although it is stated that where it has been used 
the speaking appears particularly good, which may possibly be due to the 
particular balance which exists in the aluminium wire between the resist- 
ance, inductance, and capacity, aluminium having somewhat less 
selt-induction and more capacity than a copper wire of the same 
resistance, Aluminium is particularly well suited for bus bar con- 
struction owing to the great saving in weight and the lower cost, but 
care should be taken when using aluminium for such purposes to provide 
for expansion and contraction. Aluminium also is very widely used for 
low-voltage direct-current feeders for railway work. The 53 per cent. 
reduction in weight as compared with copper requiring smaller poles, aud 
the increased radiating surface of the aluminium feeder, allows a greater 
overload to be carried by it than by copper. The most prominent use of 
aluminium electrically is for overhead high-voltage transmission circuits. 

A good many Papera were read dealing with the single-phase motor for 
railway work, as there seems to be a strong influence at work in the States 
proclaiming the virtues of this type of machine, which a few years ago 
nobody had a good word for. A very interesting Paper was read giving a 
description of Mr. Arnold’s method of utilising single-phase synchronous 
motors for railway work in connection with air-compressor engines and 
air-storage tanks.“ 


PRESIDENTIAL ADDRESS TO THE INSTITUTION OF 
ELECTRICAL ENGINBERS.+ 


BY JOHN GAVEY, C.B. 


In tendering my thanks for the high honour you have conferred on 
me, may I say that I fully recognise that I have been selected as a 
representative of the great body of telegraph engineers, the original 
founders of this institution, as well, perhaps, as a representative for 
the time being of the new and growing telephone industry, rather 
than because of any merits of my own? Under the circumstances, 
and in view of the fact that these industries have not been reviewed 
recently, I propose with your permission to attempt that task in my 
address. 

One of the penalties attached to advancing age, whether of in- 
dividuals or of institutions, is the periodical loss of old friends or 
co-workers in the field in which we are labourers. Last year the 
President had to announce the loss by death of Major-General 
Webber. This year it is with deep regret that I have to refer to 
the death of Mr. W. E. Langdon, one of our earliest members, for 
some time Secretary and late President of the Institution. It wasmy 
good fortune to be closely associated with him from the early sixties, 
and I need scarcely say to those so well acquainted with his work 
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as the members of this institution are that in his death we have 
lost one of the very able, energetic and upright of our colleagues. 
Another well-known figure in the telegraphic world has also passed 
away in the person of the late Mr. Gerhardi, a gentleman closely 
associated with cable enterprise, he having formed one of the group 
of pioneers connected with the 1856 Atlantic cable, and later having 
been for a long period the general manager of the Direct Spanish 
Cable Co. 

Before I commence the main subject of my address, I may per- 
haps refer to one of two question in which the institution is largely 
interested, and in which its members are taking an active part. Deal- 
ing first with the Engineering Standards Committee, and more especi- 
ally with the important work entrusted to the committee on electrical 
plant, the latter has appointed sub committees to consider the following 
subjects: (1) Generators and motors, (2) transformers, (3) prime 
movers for electrical purposes, (4) physical standards, (5) telegraphs 
and telephones, (6) cables, (7) electrical tramways, (8) electrical 
nomenclature, (9) electric automobiles, (10) electrical plant acces- 
sories, (11) publications and calculations. Some of these committees 
have reported, and all the work is well in hand, but it necessarily 
in many cases can only progress slowly if it is to be of a permanent 
character. Itis difficult to overestimate the advantages, both to the 
profession and to the public, that will ultimately result from the 
labours of these committees. Again, in reference to the proposals 
made at the Electrical Congress held in St. Louis last year, to the 
effect that the revision of the existing electrical standards should be 
undertaken, and that an endeavour should be made to arrive at an 
international agreement on the subject of the standardisation of 
electrical nomenclature and rating of machinery, you will be glad to 
hear that the preliminary steps have been taken to carry out the 
views of the congress, and it is to be hoped that satisfactory con- 
clusions will ultimately be arrived at. 

The art of telegraphy considered in its broadest sense as a means 
of conveying intelligence over distances beyond the reach of the 
human voice may be classed under three different heads :— 

1. The communication of a limited number of definite orders or 
items of infonnation by certain prearranged arbitrary signals. 
Under this heading may be included railway signalling, lighthouse 
eignals, fire-alarms and other kindred uses. 

2. Communication of all classes of information by means of alpha- 
bets, either arbitrary or those in common use, including semaphore 
and flag-signalling, Morse and other signals, printing and writing 
telegraphs. 

9. Communication by actual exchange of speech, the telephone. 

TELEGRAPHS FOR SPECIAL REQUIREMENTS. 


Under this heading, one of the most important of the applications 
of telegraphy is that of directing and controlling the movements of 
trains on railwaya: For this purpose a modification of the old sema- 
phore telegraph was introduced in the early railway days mainly for 
the protection of traffic at stations and crossings. The range over 
which a mechanical semaphore can be worked is about 1,000 yards 
as a maximum, and the introduction of electricity for the working of 
telegraphs was soon followed by the invention of electrical miniature 
signals or indicators, placed in railway cabins from which the outdoor 
manual signals were worked in accord with the indications recorded 
electrically. By this means the range of the signals was extended so 
as to cover the whole length of & section, and thisled to the practical 
introduction of the block system of working traffic. Successive im- 
provements in the electrical apparatus have been introduced ; for 
example, on single lines this apparatus is now associated with the train 
staff or tablet, without which no driver is allowed to enter a section of 
line, and as a second staff or tablet can only be withdrawn at the far 
end when the first train has arrived, the possibility of two trains 
meeting on a section is obviated. Repeaters of various types, which 
show the position of points, the indication of signals, the presence 
or absence of trains in defined localities, and other information, 
keep the signalman advised of all the facts with which he should be 
acquainted, and it is not too much to say that the safety and regu- 
larity with which the heavy railway traffic in this country is con- 
ducted is largely due to the work of the electrical engineer. Lately 
defimte advances have been made in two directions in this field of 
applied electricity. In the first, complete electrical systems of 
actuating points and signals have been introduced, the apparatus 
providing interlocking gear and indicators which give the signal. 
man positive information as to the position of every point and 
signal; the working being easy, rapid, and apparently reliable in 
so far that every eventuality and cause of trouble appears to have 
been foreseen and: provided against, This method admits of work- 
ing points and signals at distances far in excess of the manual 
system, such distances, in fact, only being limited by considerations 
of d and convenience, and the heavy and cumbersome lines of 
levers that under old methods could in many cases only be worked 
by the full exertions of the signalman's strength can now be replaced 
by miniature levers which only need intelligence to work them. 

In another direction, automatic methods have been designed for 
working outdoor signals directly by the action of tho train itself, its 
entry, continuance in and exit from a section being faithfully followed 


by the appropriate movements of the semaphores. 
sets of batteries consisting of a few cella are connected across the 
running rails in each section, and in all sections that are clear the 
corresponding batteries actuate relays which, either through the 
agency of compressed air or by means of electromotors, move and 
retain the semaphores at Line clear." 
section short-circuits the local battery, the relay tongue is withdrawn 
by its retractile spring and the signals are automatically placed at 


danger. 


moved from clear to danger. 


In one system 


The entry of a train into a 


In a recent journey across the American continent, where hundreds 


of miles of desert are traversed by single lines of railway with 
numerous sidings for the crossings of trains, I watched with great 
interest the perfect and regular working of the signals without the 
direct intervention of human agency. Each section was, of course, 
guarded by two signals, one for the up and one for the down traffic. 
As the train left one section for another, the signal guarding the 


former moved from danger to clear, whilst that guarding the latter 
This method, of course, involves the 
necessity for bonding the rails throughout, although others have 
been designed which are actuated through special conductors. Auto- 
matic signals appear to meet a definite want on certain classes of 
railway, although no doubt the day is far distant when the trained 
signalman will be dispensed with at complicated junctions and sta- 
tions. It is not too much, however, to say that without the various 
methods of electrical control that have been devised and which are 
in general use, it would be utterly impossible for great railways of 
the world to carry one-half the traffic they are now dealing with 
daily with safety and despatch. In this branch of electrical work 
steady progress is being made, and apart from the question of haul- 
age the extension of the methods of electrical control will probably 
be considerable in the immediate future. 

Fire-alarm signals have within the last few years assumed a 
position of considerable importance, owing to the growth of great 
cities, tho increasing height of commercial buildings, and the large 
quantities of combustible material necessarily stored in the great 
centres of population. Starting from a simple alarum, which was 
merely the old fire-bell worked electrically, Si qus systems of 
fire alarms and indicators have been devised, which, when actuated 
from any given point, give the appropriate signals at all the fire 
stations concerned, and admit of a rapid concentration of the neces- 
sary fire plant at any given epos in an incredibly short space of 
time. America has been in the past, and probably still is, in the 
forefront in the matter of fire-alarms appliances, and in my recent 
visit to that country I witnessed one example of the alacrity with 
which fire engines can be called to any given spot. We had been 
visiting a number of telephone exchanges in New York and neigh- 
bourhood, and were motoring down on the long avenues on Man- 
hattan Island. As we passed one shop I noticed that some children 
leaning out of a first-floor window had just set fire to the canvas 
sun blind, which was burning over an area of half a square yard, so 
that it had only just been set alight. Before we had got out of 
sight of the burning blind we were passed by a steam fire engine, a 
fire escape and a hose reel. 

For the purpose of transmitting defined but limited items of in- 
formation for special instructions or for making demands, innumer- 
able electrical appliances have been designed, but there is a general 
tendency to replace such apparatus by telephones which simply 
extend the range of speed the natural method of intercommunication 
to any distance, and which render these subsidiary aids unnecessary. 

ORDINARY TELEGRAPHs. 

In considering the question of ordinary telegraphy, it may almost 
be appropriate to apply to it the old adage, '' Blessed is the country 
that has no history,” if this be interpreted as signifying freedom 
from subjects of heated debate or controversial troubles, financial or 
political, which so frequently retard the development of new enter- 
prises, it being, however, understood to imply steady progress and 
the full growth that is necessary to meet the requirements of the 
public and to spread the civilising influences of modern life into the 
dark corners of the world. Telegraphic statistics have been furnished 
on previous occasions in presidential addresses and in Papers pre- 
sented to the Institution, and it may not be amiss here to compare 
former figures with those now available. 

First dealing with telegraphs for the use of railways in the United 
Kingdom, I am able, through the courtesy of the various companies, 
to submit a table which illustrates the growth since the year 1879, 
up to which date definite information was supplied in a Paper read 
by the late Mr. E. Graves in May, 1880. 


Comparison of Railway Telegraphs in 1579 and in 1904. 


1879. 1904. 
Mileage of poless III 14,8893 .. 19,4844 
Hee » wie S VV 62.009 . 161,741f 
Number of telegraph instruments .............. 13,128 19,978 
8 telephone 36 eee tes nil 27,980 
" block "MM cem 22,411 56,176 
ji repeater or signal instiuments........ 11,308 81,682 


This table illustrates in a forcible manner the readiness with 
which our great railway companies avail themselves of the resources 
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for the regulation and safeguarding of their traffic placed at their 
dispoeal by the electrical profession, and it is not too much to claim 
that the comparatively absolute freedom from serious railway dis- 
asters in this country is largely due to this wise policy. 

Turning to the question of ordinary commercial telegraphy, the 
following figures may prove interesting :— 


Telegraphs and Telephones provided by the British Post Office. 
March 31, March 31, 


1880. 1905. 

Mileage telegraph poles, underground and cable .. 25,675 38,032 
» telephone poles, underground and cable .. Nil . . 14,898 
„„ telegraph Wire 114,242 . 338,120 

is telephone , — ............- "— 40 .. 253,521 
Number of telegraph instruments...... . 12,754 33,267 
š „ telephone 2i . 8 61 48,118 


The growth of the traffic was until recently proportioned to the 
growth of plant, and although the ordinary telegraph traffic has now 
been checked by the advent of the telephone, that young and lusty 
child threatening to monopolise the greater portion of the short- 
distance work in all countries where it has free play, still for long 
distances the questions of cost and the physical limitations of the 
telephone will check the rivalry of the latter, and there appears to be 
but a small prospect of serious interference or serious competition 
between the two methods of communication after a certain critical 
distance is reached. It may be convenient at this point to refer to 
the general statistics relating to the plant in use for telegraphs and 
telephones in tbose countries from which returns are obtainable, and 
so far as I have been able to gather them, they were represented by 
the following figures at the end of the year 1902 :— 


Telegraphs. 
Mileage of Overhead and Underground Telegraph Wire. 
Aerial. Underground. Total. Instruments. 
3,433,911 ...... 225,748 8,659,659 ........ 265,835 
Telephones. 
Mileage of Overhead and Underground Wire. 
Aerial. Underground. Submarine. Total. Stations. 
4,197,416 .... 2,530,215 .... 11,145 .... 7,467,417 .... 3,534,036 


_ The statistics showing the growth of the telephone systems in the 
United States are perhaps the most remarkable. The followin 
table repeats the figures given by Sir William Preece in a Paper rea 
before the Institution in 1904, and those which appear in the 
American Bureau of the census report for 1902 :— 


1893. 1902. 
Mileage of wire 532,258 4,850,486 
Telephones in use ........ 276,360 2,315,297 
Telephone subscribers 232,140 2,178,366 
Number of talks ........ .. 600,000,000 5,070,000,000 
Capital at par ............ 995 318,031, 058 


The growth from the year 1902 to the present time has shown no 
signs of diminution, so that it is difficult even for the most skilled 
experts in the States, or those best acquainted with the general 
situation, to forecast the ultimate development. 

As to the amount of capital expended on telegraphs and telephones, 
the full facts are not forthcoming, as so much of the plant has been 
provided by the various governments which do not keep ordinary 
commercial capital accounts, but it certainly amounts to hundreds of 
millions of poundssterling. A consideration of these facts, however, 
tends to show that whether in capital invested, in plant provided, in 
staff engaged, or in commercial activity, both the telegraph and its 
daughter, the telephone, show no signs of lagging behind the other 
branches of electrical engineering; and so far as the telephone is 
concerned, notwithstanding the progress it has made up to the present 
date, there is every reason to think that we have only seen the com- 
mencement of its development in the United Kingdom. Much of its 
future suecess depends, however, on the action of local authorities, 
who will have to show a more accommodating spirit than many of 
them have done in the past, unless they desire that the constituencies 
that they represent shall lag behind the remainder of the world in the 
enjoyment of the facilities for intercommunication that science has 
placed at their disposal. For these bodies to insist that all telephonic 
connections shall be laid underground without regard to the number 
of wires to be provided, to the capital cost involved, or to the fact 
that long telephone trunk lines must in the present state of our 
knowledge be provided by means of overhead wires, is to place an 
insuperable bar to the provision of a cheap and efficient service. In 
its own interest and for the good of the service which it controls a 
telephone administration will always place its wires undergound 
where it is either possible to work its circuits satisfactorily or it is 
not absolutely uneconomical to do so, but for local authorities to 
insist on this method being followed in every case simply means 
either the stifling of the industry or its provision at a cost beyond 
the reach of the ordinary user. When a corporation has to provide 
the capital expenditure for public undertakings it takes good care to 
see that no waste of funds takes place, but when the cost has to be 
provided by others there is & tendency to make demands that would 


not be considered in carrying out its own works, the authorities 
appearing to be oblivious of the fact that the expenditure muet be 
ultimately met in some form by those whom they represent. 


If we now consider the actual apparatus by means of which com- 
mercial telegraphy is effected, perhaps the most surprising fact that 
sirikes the observer is the predominance of the use of the ordinary 
Morse code and Morse apparatus throughout the world. At first it 
seems surprising that, notwithstanding the innumerable inventions 
of printing, writing, and drawing telegraphs, the original system— 
of course, much improved—still holds the field generally, notwith- 
standing the partial use of the Hughes and Baudot printing systems 
on the continent of Europe. On consideration, however, it will no 
doubt be seen that, in comparing Morse with other systems that at 
first would appear to be superior, its simplicity, its relative freedom 
from trouble, electrical or mechanical, tho ease with which its alphabet 
is learned and a skilled telegraphist is trained, and its adaptability to 
nigh-speed or multiplex working, all help to maintain it in the fore- 
front, and undoubtedly these qualities will for a long time prevent or 
delay its general replacement by other types of instrument where the 
speed of working that is necessary is not greater than can be achieved 
by an operator manipulatingakey. Where high-speed automatic Morse 
apparatus, however, is in use, the want of a means of automatic 
transcription which would save the labour and delay of manual 
transcription has long been felt, and extremely promising systems 
have been devised whereby the problem has been solved in two 
different ways. In one, as was recently -illustrated in a paper read 
before the Institution, a perforated slip is used for transmission, as in 
the ordinary Wheatstone system, but instead of the signals being 
received in Morse characters at the far end, a second slip is perforated, 
the exact counterpart of the original; this is placed in an automatic 
typewriter which prints the message in ordinary type. Two different 
methods of applying this system are now under the consideration of 
the Post Office. In others the transmission is effected by means of 
a perforated tape, the message, however, being printed by the 
receiving instrument, either by a direct impression from a type- 
wheel, or in one case by a photographic reproduction of each letter 
as the type-wheel revolves. 


It is interestibg to note how the practice in the ordinary telegraph 
service has materially benefited by the development of other branches 
of applied electricity. Thus for testing and localising faults, and in 
order to obtain control over the large mass of wires entering the 
principal offices in this country, these were formerly attached to screw 
terminals fixed in a test box, which was bulky and which occupied 
much valuable space in a costly building. The practice in the Post 
Office now is to terminate these wires on telephone jacks, and to 
provide for connections for testing, crossing or other purposes by 
means of plugs and flexible cords, the modern arrangement only 
occupying one-third-the space of the old type. Again, the extended 
introduction of secondary cells charged from lighting plant by means 
of motor generators Has resulted in the last few years in the aboli.. 
tion of about 150,000 primary cells in the Post Office service, this 
change leading to a proportionate saving of space and to a great 
economy in generating energy and in upkeep. Again, the great 
extent of modern London necessitates a very considerable amount 
of local telegraphic traffic. The number of inter-metropolitan 
messages, viz., those from one part of London to another, some 
time ago amounted to 18,000 per diem. These were all re-trans- 
mitted at the Central Office, for it was obviously impossible to 
provide direct connecting wires between every one of some 600 
telegraph offices. The Post Office therefore determined to revert to 
the system of switching lines through to one another as required, 
a method which had proved a failure when tried on long and 
costly trunk circuits, as these could obviously deal with a much 
larger percentage of traffic when a constant streain of messages was 
fed into them than was possible when switching connections had to 
be made. Where local circuits are concerned which are short and 
inexpensive, and in the majority of cases not filled with traffic, the 
conditions are altered, and it is a wise policy to increase the number 
of wires where necessary and to save the delay and cost of re-trans- 
mission. A special switching board based on telephonic lines was 
therefore designed to mect telegraphic requirements, and a section 
providing for 188 lines was fitted up at the Central Telegraph Office 
and brought into use experimentally on Nov. 18, 1902. Now 
any office connected to the switch which wants to communicate 
with another similarly connected merely calls the latter, and the 
switch clerk hearing the call simply joins the two lines through 
in the manner adopted for telephonic service. Suitable signals are 
provided to indicate when lines are engaged, and the number of 
wires to important offices has been increased. In designing the 
arrangement, provision has been made for working all the wires 
from a secondary battery installed in tho Central Telegraph Office, 
so that the large number of primary cells previously installed im each 
office has been dispensed with. The result has been so satisfactory 
that the whole of the metropolitan circuits are now being treated 
in a similar manner, and this handling of 18,000 messages twice 
over each day is about to be entirely obviated. 

In submarine cable work the same progress may be noted as in 
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other branches of telegraphy. The growth in half a century is 
represented by the following figures :— 
87 nautical miles 


188542”! ronem ora es 
18g22e2ũ2·:::: cevwne 139.594 d vi 
1902 // ³·¹ eee es . 212,894 " » 


and it goes on without interruption. 

Types of submarine cable have in practice not been materially 
changed, with the one exception of the air-spaced submarine 
cable designed for telephone purposes by Mr. Willoughby Smith, 
one of which was laid by the Dost Office between Nevin, in North 
Wales, and Newcastle, in Ireland, in the year 1892. The problem 
of devising submarine cables for long-distance telephones is, how- 
ever, still to be solved. The longest telephone cable of the old Paris 
type was laid by the Post Office in the year 1902 for communication 
between London and Brussels. It is 47 knots 1n lengtb, and this 
is about the practical limit of distance over which satisfactory tele- 
phonic speech is possible under existing conditions when allowance 
is made for the addition of the connecting land-lines and of the 
local subscribers’ plant. 

As one of the results of cable enterprise, it may not be inappro- 
priate here to refer to the extended knowledge of the character and 
constitution of the sea bottom which has been derived from the 
extensive soundings and surveys that have been made in the Atlantic 
and Pacific Oceans, preliminary to the laying of deep-sea cables. 
On a reference to Admiralty charts, the track of deep-sea cables can 
be followed along the continuous lines of soundings at short intervals 
which appear where cables have been laid, whereas other portions 
of the sea bottom are comparatively uncharted. I have especially 
in mind some of the admirable charts and reports prepared by Mr. 
R. E. Peake in connection with cable enterprises with which he has 
becn associated. 

(T'o be concluded.) 
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LEGAL INTELLIGENCE. 
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Chitty v. British Westinghouse Electric Mfg. Co. (Ltd.). 


This case came before the Court of Appeal (the Master of the Rolls 
and Lord Justice Mathew) on Monday, on appeal from an order of Mr. 
Justice Bucknill reversing an order of Lord Dunboyne, which directed 
that the action should be tried by a special jury. Mr. Justice Bucknill 
ordered that the case be tried by a judge alone. Counsel for plaintiff 
said the action was for damages for breach of an agreement. The state- 
ment of claim set forth that ‘‘ by an indenture dated Oct. 15, 1902, made 
between plaintiff and defendants, after reciting (inter alia that plaintiff 
was possessed of valuable technical information and knowledge in the 
construction cf dynamo-eleciric machines in accordance with certain 
inventions of plaintiff's therein more particularly mentioned, and 
that such machines included certain further improvements invented 
by plaintiff, and reciting that defendants had commenced negotia- 
lions with plaintiff for the acquisition of his rights. They had re. 
quested plaintiff to give them an opportunity of investigating the matter 
and inspecting and testing the said machines, which plaintiff had 
agreed to give them upon their giving security against disclosure. 
Defendants thereby covenanted with plaintiff that they would not direct! 
or indirectly disclose or give information to any person as to the said 
improvements, the method of construction of machines or any special 
technical information communicated or ascertained in the course of the 
investigation, and tests of the said machineg." Counsel said that plain- 
tid went to the defendants' works and took with him two experimental 
machines, which were subjected to certain tests, and plaintiff's case was 
that in the course of that investigation and testing, and whilst he was at 
plaintiff’s works, giving them the benefit of his technical knowledge and 
experience he communicated to them, in four particular respects, certain 
improvements in the method of constructing dynamo machines which, 
whether patentable inventions of his or not, were at any rate new to 
defendants. The question to be tried was not a question for scientific 
investigation or an issue such as would ke raised in a patent acticn, but 
was purely a question as to good faith between the parties. Did plaintiff 
in fact communicate to defendants certain improved methods of construc- 
ting machines which, it was admitted, defendants, after October, 1902, 
proceeded to manufacture by the thousand, and which, plaintiff alleged, 
incorporated the improvements he bad communicated to the defendants ? 
If defendants had done that, and had practically thrown plaintiff over- 
board, the question then was, did defendants behave in accordance with 
the letter and spirit of the agreement? The mattera in dispute were 
clearly proper matters for tiial before a special jury. Defendants said 
that plaintiff had not communicated to them anything they did not 
know before he spproached them. Although defendants admitted that 
they had changed the system of manufacture, they said that was in no 
way due to communications plaintiff had made to them. Such improve- 
ments defendants said were well-known to them prior to October, 1902, 
and were published and described. Another issue which had to be tried 
dealt with the ownership of a certain motor which was constructed by 
defendants under a later agreement with plaintiff, made in November, 1902. 
Defendants denied that such an agreement was made, and they said that 
plaintiff wan neither co-owner nor sole owner of the machine, that it was 


no good, and that it was only fit forscrap. There was nothing in the plead- 


ings which a special jury could not deal with, and counsel, therefore, sub- 
mitted that the decision of Mr. Justice Bucknill ought to be reversed. 
As to the measure of damages, counsel suggested that a fair way to look 
at that question was this: If defendants decided to adopt the devices and 
recommendations of plaintiff and kept faith with him, what sum of money 
would you have paid to procure a release from the covenants by which 
you were restrained from making use of his suggestions and knowledge? 
Such damages could more properly be considered by a special jury of 
business men than by a judge alone. 

Mr. GRAHAM (for defendants) said the question involved was not one 
of good faith. Plaintiff went to defendants, and said he had made a 
number of inventions which would be valuable to defendants, and the 
company said, Very well, we will look into them," and they thereupon 
entered into the agreement with plaintiff. Defendants knew nothing at 
the time the agreement was made as to whether the things were inventions 
or not. They took the plaintiff's word for it, but defendants now said that 
the matters brought before them by plaintiff were not new inventions. 
Defendants did not wish to be imperilled by the finding of a jury, and 
they contended that the agreement referred only to improvements which 
Mr. Chitty had invented, and that the things he showed them were all 
old. Some of the things were known at the time to be old, and others 
had since been found to be old. A jury was a very unsuitable tribunal 
for dealing with electrical matters, and zhe present case was one par- 
ticularly unsuitable for trial by jury. 

Lord Justice MATHEW : There are two distinct issues here. First, as 
to the meaning of the contract ; and second, as to whether the contract 
has been broken. 

Mr. GRAHAM said troublesome questions had to be tried. The 
question of whether the inventions plaintiff claimed were old would, sooner 
or later, have to be decided, and that was a question a jury was very 
unsuited to try. The directors of the company looked upon it as an 
important case, and they did not want to have it left to a jury to cay 
whether they were to be committed or not. 

Lord Justice MATHEW: I think the directors may have every con- 
fidence in the law of this country. 

Mr. GRAHAM said defendants were going to call a great number of 
eminent clectrical engineers, and the case was ono which would involve 
a great deal of expert evidence. 

The MASTER of the ROLLS, in giving judgment, said: I am of 
opinion that the original order made by Master Dunboyne is the proper 
order in this case. It seems to me when you bave a judge to construe the 
contract the best tribunal for determining the issue of fact iu this case is a 
special jury. It is not purely and simply a matter of technical patent law. 
There is a broad basis of common fact capable of being dealt with by ordinary 
people of intelligence and common sense, and [ can conceive no better 
tribunal for dealing with that than a judge and jury. The difficulties 
are no more than the ordinary ones to be met with in cases where tech- 
nical terms have to be construed. When the technical terms are explaived 
by those who understand them the matter becomes one of pure every day 
fact. A special jury would very probably embrace persons who are 
cognisant with those matters and who would be quite as competent to 
decide it asany of the judges. Iam, therefore, of opinion that the appeal 
ought to ba allowed. 

Lord Justice MATHEW concurred. 

The appeal was accordingly allowed, the Master’s order for a trial by 
special jury restored, and the costs of the appeal made costs in the cause. 


Mica Insulator Co. (Ltd.) v. Bruce Peebles & Co. (Ltd.) 


In an action brought ia the Court of Seccion, Edinburgh (First 
Division), before the Lord President, the following judgment was delivered 
on Friday last. 

The LORD PRESIDENT: This is a case at the instance of the Mica 
Insulator Co., of London, against Bruce Peebles & Co., electrical engineers, 
Edinburgh, who are sued under an alleged breach of contract for having 
bought certain materials from others than the pursuers, contrary to the 
manner the defendants had contracted to do. Damages are aleo claimed 
on the ground that defenders had themselves sold and used electrical 
material which they have themselves manu'actured, and by such manu- 
facture infringed the provisions of two letters patents belonging to pursuers, 
or have bought these articles from others, the said articles having been 
constructed in accordance with the said patents, and so thereby also in- 
fringing. There is no dispute between the parties that on the point of breach 
of contract there must be proof before the case can be disposed of. But de- 
fenders plead in reply to the second branch of the case that pursuers' allega- 
tions are not relevant, as they are wanting in sufficient specification. 
The Lord Ordinary appears, with considerable doubt, to have come to the 
opinion that the inquiry in regard to want of specification could not be 
refused. Against that a reclaiming note has been brought. This makes 
it extremely neceseary to scan somewhat closely the averments of pur- 
suers, which, as I have mentioned, include the averment that defenders 
have infringed the letters patent under which pursuers manufacture 
micanite and extra flexible micanite cloth ; that defenders have told and 

used such material, which they have themselves manufactured, or have 
bought from others who have manufactured, and so have infringed 
the said letters patent, despite the fact that defenders were under 
contract with pursuers to purchase such materials from them. In parti- 
cular, pursurers averred that on various dates since the beginning 
of 1902 defenders have purchased from one Brandt of Hamburg 
and used in their machines in Scotland micanite made in contravention 
of the said letters patent, and have purchased from the Bergmann Elek- 
tricitäts Gesellschaft, of Berlin, machines insulated in infringement of 
the said letters patent, and have sold these machines to various persons 
in England and Scotland. The patents which pursuers ssy have been 
infringed are patents of which they are the owners. Now, your lordships 
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are aware that it was a long time ago held by this Court that it is not 
to have a separate statement of particulars such as is necessary 
in England, as the particulars would necessarily be given with just the 
same care and distinctness in our form of Process as would be given in a 
statement of particulars in England. This is statutorily recognised in 
the Patent Act, 1883, which regulates these matters in both countries. 
I take the meaning of this to be that although the Scottish Court is not 
to depart from its own form, yet the requirements of the act, so far as 
they go to the merits, are just as much requirements in Scotland as thoy 
are in England. Therefore the plaintiff has to deliver in his statement of 
elaim particulars of the breaches complained of. That being so, this 
must be strictly insisted upon in all sases relating to patents. Turning 
to pursuers’ averment in this action I do not think this falfils the 
proper requirements. Pursuers have come into Court with two patents, 
both of which were amended, and it is expressly set out in sec. 20 of the 
Patent Act that where an amendment has been made under the provisions 
cf the act no damages shall be given in any case in respect of the use of the 
invention before the disclaimer, correction or explanation, unless the paten- 
tee establishes to the satisfaction of the Court that his original claim wa: 
framed in good faith and with reasonable skill and knowledge. This requires 
that in any claim for damages the sums claimed before and after the dis. 
claimer must be clearly set out. In this case nothing of the sort has been 
done. There is also another objection which I think is a fatal one to the 
averment as it stands, and that is, that there are no proper particulars of 
breach. All that is alleged is that defenders have used and employed 
pursuers’ manufactured cloth, and in doing so have uscd and employed 
the invention which is protected by their two letters patent. They do 
not say anywhere what the defenders are doing, except that they are 
making extra flexible micanite cloth." Now, when we go to the patents 
we see that the claims made are for certain combinations of things which 
make an extra flexible micanite cloth. Mica, of course, entera into both 
patents, but the way in which mica is treated, and the way it is fixed 
together by certain substances, varies in the two patents. I think 
defenders are entitled to be told what it is alleged by the other side 
they have done wrong. In other words, pursuers must specify wherein 
defenders' micanite cloth contravenes either their one patent or the other. 
As to the second branch of this subject, I think there is sufficient specifi- 
cation in pursuers saying from whom the material which is alleged to be 
infringed is bought, but I imagine pursuers would not be allowed to prove 
any purchases made by defenders from anyone except Brandt and the 
Bergmann Co. Here again I think pursuers must say how Brandt’s 
cloth and Bergmann's cloth contravenes their patents. 1 am, therefore, 
of opinion that the Lord Ordinary’s interlocutor should be recalled, but 
that a further opportunity should be given to pursuers to consider as to 
whether they will amend. In any event the case will have to go back to 
the Lord Ordinary for further disposal. Defenders will have the expenses 
in this motion, whether the proof is amended or not. 
Ten days’ stay of execution wrs ordercd. 


Private Wire & Telephone Installation Co. v. Portman & Oo. 


At Westminster (London) County Court, on Friday, this cas2 came 
before Judge Lush-Wilson, K C. It was a claim for £30 telephone rent 
and bire of a private instrument. Counsel for plaintiffs said the Consoli- 
dated Electrical Co. assigned their rights under the contract to plaintiffs 
and notice was given to defendants. There were four private wires be- 
tween John-st:eet and Adam-street, Adelphi; 100, Strand; Regent-street, 
W.; and Sussex-mews, Maida Vale. Defendants liad paid money to plain- 
tiffs after the assignment. The action had been remitted from the High 
Court, and defendants had filed a counter claim. 

The Managing Director of plaintiffs gave evidence, and admitted that 
plaintiffs had not a licence from the Postmist2r-Ganeral. There had been 
eompleints from defendants, and they had been attended to. 

Counsel for the defence contended there was no case, and that plaintiff s 
had contravened secs. 4 and 6 of the Telegraph Act, 1869, as it had been 
held that a telephonic message was a ‘elegram. 

The JUDGE raised the paint of the exclusive use of the wires by the 
defendants. 

Counsel for plaintiffs said his clients knew no one in the matter but de- 
fendants. Other people in the same buildings as defendants might bave 
used the instruments. : 

The Managing Director, re-called, said he had no idea the telephones 
were being used by anyone but defendants. 

The JUDGE : Why should plaintiffs not recover ? 

Counsel for defendants replied : Because it is an unlawful contract. 

The JUDGE said notice of this defence ought to have been given, and 


he granted an adjournment to enable defendant; to put in a statatory 
defence. 


Bainbridge and Another v. The Postmaster. General. 


This case came before the Court of Appeal (the Master of the Rolls and 
Lord Justice Mathew) on Monday, on the appeai of the Postmaster. 
General from an order of Mr. Justice Walton. 

The ATTORNEY-GENERAL said the question fordecision was whether 
the Postmaster.General was liable to be sued in that Court in his corporate 
capacity. He asserted that he was not, and was not liable at common 
law, and that there was nothing in the statutes which made him for this 
purpose a corporation or which imposes upon him any liability to be sued. 
The action was one brought in respect of injuries sustained by plaintiff, 
Elizabeth Bainbridge, by reason of the alleged defective execution of 
works connected with the laying of telephone lines. The action was 
originally commenced against Mr. Crane, the district engineer, alone, he 
being in charge of the work. But a summons was taken out before 
the Registrar to add the Postmaster-General as a party generally. The 


application was to add the Postmaster-General by name, but although the 
Registrar did not make the order in that form he did add the Postmaster- 
General as such. The Postmaster-General then took out a summons to 
have that order disallowed. The matter came before Mr. Justice Walton 
in chambers, who said tbat the question was one of difficulty, and it did 
not seem to him to be a matter to be determined on summons. His lord- 
ship refused to strike out the name on the summons, but gave leave to 
appeal. The Attorney-General now submitted that the Postmaster- 
General was the head of a Government department, and neither he nor 
the head of any other Government department was liable to be sued for 
the default of his subordinates. 
Judgment was reserved. 


Iugleton Electric Lighting & Power Co. v. Ingleton Gas Co. 


Mr. Justice Warrington on Wednesday commenced the hearing of this 
action for damages for injuries done to plaintiff’ electric cables by defen- 
dants in laying or re-laying gas mains. Plaintiffs also sought injunctions to 
restrain defendants from laying their pipes wit sin 3ft. of plaintiffs’ cables 
and lines, and from laying them so as to interfere with the plaintiffs 
having free access to their cables and lines, and for laying them without 
giving three days’ notice of intention to do so, and without permitting the 
work to be under the superintendence of plaintiffs’ officers. The cise was 
continued yesterday (Thursday) and was adjourned till to-day (Friday). 
A report of the case will appear in our next issu». 


Infraction of Tramway Bye-Laws. 


Before the Wakefield magistrates last week. Mr. Jas. Horner was 
charged with an offence against the bye-laws of the Wakefield & District 
Light Railway Co. by refusing to deliver up his ticket for examination. 
It was stated that on Oct. 18 Mr. Horner was travelling on a Leeds- 
Wakefield tramcar, and when asked by an inspector for his ticket for 
examination refused. He showed the ticket but wou!d not let it out of 
his hand. 

For the defence it was urged that the prosecution had no case. The 
bye-law said that a passenger should “ either deliver up his ticket or pay 
the fare legally demanded," and as ro fare had been demanded ia that 
case there was no completed offence. 

The Bench held that an offence had been committed, and fined defen- 
dant 1s. and £1. 103. 63. costs. The Bench agreed to stats a case. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— ERE 


APPOINTMENTS VAOANT AND FILLED. 


Barking District Council invite applications for the appointment 
of electrical engineer and manager of the light railway. Salary 
£225, rising by annual increments of £25 to £300 per annum. 
Applications to the clerk (Mr. H. Hargreaves), Public Offices, Bark- 
ing, by noon Nov. 10. 


Vickers, Sons & Maxim, River Don Works, Sheffield, require a 
thoroughly capab’e and experienced superintendent for their elec- 
trical manufacturing shops. See an advertisement. 


An assistant engineer is wanted for direct current dynamos and 
motors. Applications to Messrs. Vickers, Sons & Maxim (Electrical 
Department), Sheffield. See an advertisement. 


Thomas Smith & Sons, Steam and Electric Crane Works, Rodley, 
near Leeds, require a first-class draughtsman, accustomed to clectric 
cranes and lifting machinery. See advertisement. 


The Council of the University of Leeds require an assistant 
lecturer and demonstrator in electrical engineering. Salary £175. 
Particulars from the Registrar. Applications by Nov. 18. 

The governors of Battersea Polytechnic, London, S.W., require a 
laboratory and workshop assistant in the department of physics and 
electrical engineering. Commencing salary 203. per week. Parti- 
culars from the secretary. See an advertisement. 


Out of the 65 applicants for the position of manager of the South 
Shields Corporation tramways the following five have been selected 
from whom the appointment will be made: Mr. Richard Chadwick, 
A.M.I.M.E. (chief assistant, Birkenhead tramways) ; Mr. Frederick 
Taylor (assistant tramway engineer, Bolton); Mr. John Williams, 
A. I. E. E. (deputy engineer and deputy tramway manager, Rother- 
ham); Mr. William Ogilvie (assistant stock rolling superintendent, 
Neweastle-on-Tyne) and Mr. John Wilson (manager South Shields 
Tramway Co.) 


Alleged Exiensive Frauds on Blectiical Firms.—At the Guild. 
hall, London, on Saturday last, the prisoners Leslie, Cheesman. 
Webber and Rosenberg were committed for trial on a charge of 
conspiring to defraud certain electrical firms of large sums of money. 

Argentina.— Messrs. T. B. Gandulfo & Co. have secured a con- 
cession for an electric tramway between Avellaneda and La Plata 
via Quilmes. 
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This firm have disposed of their concession for a line in the Port of 
Buenos Ayres. : 

Buenos Ayres Council have already granted a concession to 
Varela, Cuneo & Co. for electric tramways, which will cover the 
routes of portions of the existing lines of other concessionaires in the 
city, and the Public Works department have now reported favour- 
ably upon an application by Urdaniz & Co. for permission to estab- 
lish a service with similar running powers over other owners’ lines. 

The Argentine Government are about to invito tenders for the 
electric lightiag of a large landing stage and refuge for emigrants to 
be built at Buenos Ayres. 


Australasia.— Launceston(Tasmania) Corporation have installed 
an 80 H. r. electric motor at their stone quarry. 

Electrically-driven sheep shearing machines are being used to a 
considerable extent in the Commonwealth. 

The municipal plant at Subiaco, a suburb of Perth (W.A.), which 
has been working for about two years, is now overloaded, and exten- 
sions are to be put in hand forthwith, the Council having accepted 
the tender of W. H. Kidston & Co., of Perth, for the supply of two 
76 H.P. Babcock & Wilcox boilers, two 46 kw. and one 92 kw. E.C.C.- 
Belliss sets, together with balancer, switchboard, crane, &c., at a 
cost of about £4,000.. 

Sydney Electric Light committee recently instructed the city 
electrical engineer (Mr. T. Rooke) to prepare plans for the proposed 
extensions of plant, estimated to cost £180,000, and the erection of 
sub-stations in the city and at Elizabeth Bay and Pyrmont. 


The Metropolitan Gas Co. (Melbourne) recently applied for an 
injunction to restrain the City Council from employing differential 
methods of charging for electric energy, alleging that the practice 
was contrary to the terms of the Electric Light and Power Act. 

The Council charge a flat rate of 44d. per unit for current for all pur- 
pores or under the maximum-demand system 7d. per unit for 45 hours’ 
maximum demand per month and 2d. per unit for any e in excess. 

The Chief Justice referred the whole case to the Full Court. In 1902 
the company took proceedings against the Council for supplying current 
at different rates for lighting and power. The Chief Justice then decided 
in favour of the Council. The Full Court, however, reversed bis decision, 
and the Legislature afterwards passed an act permitting the practice 
adopted by the Council. 

Sir Joseph Ward, replying to a question in the New Zealand House 
of Representatives recently, said 

There was no doubt that imposition was being practised by means of so- 
called “ electric " belts. Such belts were absolutely valueless in the cure of 
disease, but though they did no good to the wearer, they certainly did no 
harm, and were doubtless a comfort to certain neurotic persons who 
believed in them. Measures should certainly be taken to prevent the 
introduction into the colony of the pernicious literature of which the 
electric belt was the outcome, but it was not proposed to restrict the 
importation of the belts. l 


Awards. —Marconi's Wireless Telegraph Co. (Ltd.) announce that 
they have obtained the highest possible award at Liège Exhibition. 

Reavell & Co. (Ltd) have been awarded a gold medal for their 
patent quadruplex direct-coupled electrically-driven air compressors 
at the Liége Exhibition. 

Messrs. Babcock & Wilcox have obtained a diploma of honour for 
the excellence of their entire exhibit at the Naval, Shipping and 
Fisheries’ Exhibition at Earl's Court. The exhibit consisted of a 
marine type boiler of 600 H P., a coal conveyor in motion, models of 
land type boiler, fitted with superheater chain-grate stoker, water 
softener, and a collection of wrought iron steam pipes. 


Barking.—Mr. A. H. Seabrook who, as stated in our last issue, 
has been appointed borough electrical engineer at West Ham, is 
E Barking at the end of this month to take up his duties at 

est Ham. 


, Barrow-in-Furness.—The Council have adopted a recommenda- 
tion of the borough electrical engineer (Mr. H. R. Burnett) to carry 
out extensions of the electric lighting mains, &c., at an estimated 
cost of £1,145. 


Battersea (London).—The Lighting committee reported on Wed- 
nesday on the past year’s working of the electricity department. 

There was a net profit of £294. 17s. 10d. There had during the year 
been a considerable increase in the demand for energy, for both lighting 
and power, and a material reduction in works costs. The repayment of 
loans, which was suspended for three years, took effect during the year. 
London County Council suggested the formation of a reserve or renewal 
fund, and the committee had replied that though they were in favour of 
the views expressed in the County Council’s communication they did not 
see their way to form such a fund at present, but the net profit had been 
carried forward. 

The committee have decided to abolish meter rentals after the Michael- 
mas quarter readings. 

Beaconsfield.—The Uxbridge & District Electric Supply Co. have 
asked the Council to assent to their application for a provisional 
order. The company desires to pass through to supply Penn and 
Seer Green, for which consent has been obtained. 


Belfast. —A deputation, including the chairmen of the Police and 
- Vorks committees and the borough engineer and borough electrical 


engineer, started on Monday on a visit to Glasgow, with the object 
of studying the best methods of lighting the streets and the new 
City Hall-square by electricity in conjunction with the new eleciric 
tramway service, which will shortly come into operation. The 
deputation will also visit Edinburgh, Dundee, Newcastle-on-Tyne, 
Leeds, Bradford, Manchester, Liverpool and London. 


Bermondsey.—On Tuesday the Electric Lighting committee sub- 
mitted to the Council correspondence which had passed between 
them and the County of London Electric Supply Co. and the London 
Electric Supply Corpn. 

The former company offered to supply the Council with current in bulk 
at a price cheaper than the Council could generate it, or to take over the 
undertaking on lease, the company guaranteeing the Council a sum suffi- 
cient to provide sinking fund and depreciation on the capital expended. 
An interview was aeked to discuss the matter, but this was refused by the 


committee. 

Mr. R. Stewart Bain, managing director of the London Electric Supply 
Corpn., wrote in reference to the proposal of the Council to increase their 
plant, and suggesting a meeting between the engineers of the Council and 
the corporation, that they might be able to put forward a suggestion 
which would obviate any further capital outlay by the Council. 

The Electric Lighting committee considered there would be no advan- 
tage gained by a meeting as suggested, and this view was, after discussion, 
adopted. 

City of London.—At a meeting of the Court of Common Council 
last week 

Deputy WiLkiNsoN inquired whether the notice to the City of London 
Electric Lighting Co., instructing them to remove the electric light stan- 
dards from the streets now lighted by incandescent gas, could be with- 
held until it had been discovered whether the incandescent gas system 
was superior to electric lighting. 

Mr. Morron said the company had suggested that the question of street 
lighting should be entirely removed from the hands of that committee. 
The Streets conimittee could not give information to the Court, as the 
question was under consideration. 


Durham.—At Wednesday's meeting of the Council the report of 
the Electricity Supply committee, recommending the Council to 
promote a bill to authorise the erection of electricity supply works 
was rejected. 


Edinburgh.—Last week the Council adopted a report of the 
Electric Lighting committee recommending the provision of con- 
densing plant at Dewar-place station at an estimated cost of 
£18,000 and at M‘Donald-road station at a cost of £28,500, and that 
the consulting engineers (Messrs. Kennedy & Jenkin) be instructed 
to prepare the necessary specifications and drawings. 


Exhibitions.—An electrical exhibition organised by the Corpora- 
tion was opened at Exeter municipal electricity works by the Mayor 
on Tuesday and will remain open until to-morrow (Saturday). A 
number of very interesting. exhibits are made by some of the leading 
supply houses. 

The participation of all nations is invited to an international exhi- 
bition which is to be opened at Christchurch, New Zealand, in 
Nov., 1906. 

It is announced that an International Exhibition will be held at 
Ghent, Belgium, in 1908. 


Greenwich.—Major-Gen. C. S. Hutchinson has been appointed 
by the Board of Trade to inquire into the appeal of the London 
Electric Supply Corpn. against the conditions imposed by the 
Council as to certain works proposed to be executed by the company. 


Grimsby.—The Highways committee have conditionally approved 
the local tramway company's scheme for the construction of further 
iramway routes. 


Hanley.—A number of extensions of the electric lighting and 
power mains have been authorised. The electrical engineer (Mr. 
Yeaman) is endeavouring to develop the motor load by supplying 
electric current to many of the largest factories in the district. 


Harbour Lighting.— Montrose Harbour trustees are recommended 
toaccept an offer of the North of Scotland Electric Light & Power Co. 
for lighting the harbour by four 1,400 c.p. arcs and six incandescents 
of 40c.p. each. The Dockgate house is also to be wired. 


Haslingden.—The Council propose to enter into an agreement 
with the Lancashire Electric Power Co. for a supply of electricity in 
bulk. Parliamentary powers to construct and work tramways in the 
district are also to be obtained by the Council. 


Hay wards Heath.—The Council will assent to an application by 
& company for a provisional electric lighting order. 


Holborn (Gondon).—The Council have decided to raise the rental 
of the telephone kiosks from £15 to £80 each per annum after this 
year. 

Inquests.—An inquest was held at Cheltenham on Saturday into 
the death of John Moore, an employé of the Corporation electric 
light department. 

The evidence was to the effect that deceased, with a mate named Birt, 
was engaged on Oct. 27 in cleaning the purifier attached to one of the 
boilers at the works, and, in the temporary absence of Birt, turned on the 
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cock in the purifier to let out the accumulated water, and then, while the 
cock was still turned, got partially inside the purifier to carry out his 
work. He had not been inside many seconds, however, before the man in 
charge of the other boilers ‘‘ blew " steam into the boiler, with the result 
that, the valve being open in the peed deceased received the full force 
of the steam on his face, arms and upper part of the body. He died from 
the effects of the ecalds. 

Mr. W. J. Bacue, borough electrical engineer, said that if deceased had 
given it a thought he must have understood the risk he was running in 
getting into the purifier while the cock was still on. It was not absolutely 
necessary to let the water out that way, although it was the usual prac- 
tice. A non-return valve would have minimised the danger, but he 
explained why such valves were not used. It was unusual for the blowing 
to be done while the men were at work on the boilers, but not improper. 
There were no printed regulations on the subject. 

After hearing the evidence, the jary returned a verdict to the effect that 
death was due to septic absorption and exhaustion following sca!ds acci- 
dentally sustained, adding a rider: ‘‘That the accident was in a great 
measure due to the want of rules and regulations at the works, and we 
suggest that more individual care ba taken by the workmen in the future.“ 

The Town CrERk, in expressing the regret of the Corporation at the 
accident, said the jury's rider should be laid before the Lighting com- 
mittee. The difficulty, however, was in making regulations sufficiently 
eomprehensive for all cases without at the same time making them so 
elaborate and complicated as to be unworkable. 


A regrettable accident, having a fatal termination, occurred at the 
Hammersmith Borough Council electricity works on Saturday. 

Mr. A. H. Boswell, a rectifier attendant and junior charge engineer at 
the station, was instructed to change an ammeter on a Ferranti high-ten. 
sion feeder board, and the plates in the front of this board were taken up 
to allow the jointers to move the cable. Boswell proceeded to remove the 
ammeter with the usual insulating key, but used a sponge cloth instead 
of the customary rubber gloves. He also omitted to have the plates re- 
placed in front of the board and covered with the usual rubber mat. He 
was ttanding in an awkward position, with one foot on a rubber mat, 
and in order to get & better pull at the ammeter, he moved his right foot 
on to the iron framework of the switchboard. The outer of the concen- 
tric system is permanently earthed, so that he thus received the full 2,300 
volts. Mr. Bell, the borough electrical engineer, informs us that Boswell 
was a very efficient officer, and had received an excellent testimonial a few 
days prior to the accident to enable him to secure a better appointment, 

On Tuesday Mr. Luxmoore Drew held an inquest into the circumstances 
attending the death of Mr. Boswell, and, after hearing the evidence, the 
jury returned a verdict of accidental death. 


Kiew (Russia).—The Deutsche Gesellschaft für Elektr. Unter- 


nehmungen have purchased all the shares of the local electric 
Supply Co. 


Leith —The formal opening of tho municipal electric tramways 
took place on Friday last. 


Leyton.—The salary of the electrical engineer (Mr. F. Harman 
Lewis) has been increased by £100 a year as from July 1. In future 


Mr. Lewis will have the control and management of the tramways 
electrical equipment. 


Light Railways.— Barking District Council give notice of inten- 
tion to lease to Ilford Council their light railways from Loxford 
Bridge to the junction of Fanshawe-avenue with Longbridge-road, 
for seven years at a rent of £285. 16s. 8d. per annum, with certain 
provisos as to extension. 

The British Electric Traction Co. have applied to the Board of 
Trade for approval of the transfer of the Kinver Light Railway 
undertaking to the Dudley & District Electric Traction Co. 

The Mansfield & District Light Railway Co. are applying for an 
extension of six months to enable them to carry out the whole of the 

work authorised by their order. 

The Bideford, Clovelly and Hartland Light Railway Order has been 
submitted to the Board of Trade for confirmation. 

Dublin County Council have conditionally approved the proposal 


of the Lucan & Leixlip Electric Co. to extend the line from Leixlip 
to Lucan. 


Llangollen.—The District Council have unanimously accepted 
the tender of Llangollen Electric Lighting Co. for the extension of 
the present lighting system to the nrban area. Arc lamps will be 
used in the main thoroughfares, with incandescent lamps for the 
narrow streets, the latter being attached to the present gas standards. 


London County Council.—At Tuesday's meeting it was agreed to 
loan Hammersmith £13,700 for electric lighting, the local authority 


proposing to repay the loan in 10 years. À loan was made to Wool- 
wich of £991 for electric lighting. 

A further report was presented by the Finance committee with reference 
to the application of Fulham Council for a loan of £25,000 for electric 
lighting. At the last meeting it was resolved to postpone the application 
pending the expected debate on the question of the Electric Power Pills 
for London. The committee now pointed out that the plant already 
installed at Fulham is only just sufficient to supply the estimated mazxi- 
mum demand during the coming winter, and asit appeared necessary that 
an immediate addition should be made they recommended that the loan 
be granted at once. 

Mr. W. TRouPsoN asked if the Finance committee knew that the Metro- 
politan Electric Supply Co. had powers to supply electricity in bulk to 


Fulham Council. He thought that company would be able to supply elec- 
tricity at a much cheaper rate than the Council could generate for itself. 

Col. RorroN moved that the recommendation be referred back, on 
the ground tbat the works comprehended in the loan had already been 
proceeded with. 

Sir H. Bi. iss seconded the amendment. 

Mr. T. Davies said he believed the Metropolitan Co. had no such 
powers. Fulham Council was generating electricity and selling it ata 
profit to the ratepayers, and they had already spent the money for which 
the loan was asked. 

Dr. Narier thought it extraordinary that Mr. Davies should coolly 
tell them the money had been spent. This was flying in the face of the 
principle of London local government. 

Mr. Buxton said the present system of the County Council in advancing 
money for electric lighting would inevitably lead them into difficulties. For 
all other things except electric lighting the loans had to be repaid within 
the life of the material, but in the caseof electric lighting they allowed 42 
years. When the plant was worn out where was the money coming from 
to replace it! There was £2,900,000 invested in the municpal electric light- 
ing concerns of London, and only £730 was set aside as reserve last year. 

Mr. Hunt raid no body of business men could start works before they 
knew where they were to get the money. 

Mr. Bruce said that in the act of the Metropolitan Electric Supply Co. 
of last session power was given to supply in Fulham. 

Lord WELBy said the committee had not the fact before it that the 
Metropolitan Electric Supply Co. had power to supply in bulk in Fulham, 
and if the Council wished the committee would consider the matter. 

The amendment was then defeated and the recommendation carried. 


Tramways.—The report of the Highways committee dealing with the 
expenditure of £665,000 on the electrification of the first section of the 
Northern Tramways was again postponed pending a report from the 
Finance committee. 

The Highways committee brought up a report with reference to the 
construction and reconstruction of tramways in the south of London, for 
which the Council at different dates have passed estimates of £75,000. 
The committee point out that while these votes meet the requirements of 
these lines, yet in carrying out the work it was necessary to provide cable 
ducts and high-tension cables for further lines which are to be dealt with at 
some future time. This will increase the cost to £99,280, and it was 
recommended that the amount be now voted.—Postponed. - 

It was agreed to ask the Board of Trade to amend the regulations £o as 
to enable trailers to be used in connection with the single-deck carsin the 
subway under Aldwych. 

A recommendation to apply to Parliament for authority to abandon 
tramways from Canonbury-road via St. Paul's.road to Ball’s Pond.road, 
from Cassland-road to a point near Victoria Park, and from Aldgate via 
the Tower Bridge northern approach to & point near the Tower Bridge, 
was withdrawn. 


London Coanty Council Tramways.—The Highways com- 
mittee of the Council received on Friday last a deputation repre- 
senting Lewisham Council and ratepayers of Forest Hill and 
Sydenham asking the County Council to extend their tramways 
from Camberwell to the existing tramway at Catford. The pro- 
posed route would pass within a short distance of the Crystal Palace. 


London Blectric Power Schemes.— In addition to the County 
Council scheme for the generation and supply of electricity in bulk, 
certain of the London Borough Councils are discussing a suggested 
combination for promoting a scheme of their own, in opposition to 
L.C.C. and company proposals. 

Hackney Electric Lighting committee reported to the Borough 
Council on Monday having had under consideration the question 
of what steps it was desirable to take with the object of protecting 
the interests of the municipal electricity undertaking. 

After referring to the Administrative County of London Electric Power 
Bill of 1905 and to the probability of its being re-introduced next year, the 
committee thought it the duty of the Borough Council to again oppose the 
bill unless protective clauses are inserted, and they had accordingly 
directed their attention to the desirability of placing the municipal under- 
taking in such a position as would enable them to offer the strongest 
opposition to any scheme which would have a det:imental effect upon it. 
The committee urge that it is necessary to obtain wider Parliamentary 
powers for the development of the undertaking. These powers include 
the right to connect up the works with the works of any of the 
local authorities whose areas adjoin for giving ortaking, as occasion serves, 
a supply of electric energy in bulk. The adjoining authorities to Hackney 
are Islington, Shoreditch, Bethnal Green, Poplar, West Ham, Leyton 
and Walthamstow, and the committee believe that these authorities 
would favourably en ertain the proposal and give it their support. The 
powers to be sought should include supply of electrical energy to premises 
situated partly within and partly without the area of supply, and for the 
hire and supply of electric motors, wires and fittings to consumers. The 
committee attach the greatest importance to the power to supply motors 
on hire. The committee further consider that it will be well to obtain 
the insertion of a stand-by clause in any bill prepared with the above- 
mentioned objects. l | 

In a further report the committee stated that the Town Clerk and Engi- 
neers had been in conference with the ofticers of the Bethnal Green, 
Islington, Leyton, Poplar, Shoreditch, Walthamstow and West Ham 
Councils on the question of placing the various electric lighting under- 
takings in a position to defy successfully any competition; also to con- 
sider the advisability of the generation of electricity on a large scale; and 
to endeavour t5 arrive at an agreement with respect to supplying energy 
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in bulk. As a result of the conference and inquiries made it apptared 
ihat the proposals would probably receive the support of ihe authorities 
named. Finally the committee reported that they bad decided in favour 
of the following: That application be made to Parliament in 1906 for 
general electricity powers —viz., (1) To enable Hackney Council to enter 
into agreements with the Councils of Islington, Shoreditob, Bethnal 
Green, Poplar, West. Ham, Leyton and Walthamstow, for giving or 
taking a supply of electrical energy in bulk. (2) To enable Hackney 
Council to hire, fix or supply motors, wires and fittings for consumers’ 
premises for the use of electric energy, and to obtain loans for this 
purpose. (3) To enable Hackney Council to give a supply of electric 
energy to the whole or any premises situated partly within and partly 
without the borough. (4) To provide that any consumer or intending 
consumer shall not be entitled to demand or to receive a supply of electric 
energy for any premises having a separate supply, unless he has agreed 
to pay Hackney. Council such annual sum as will give them a reasonable 
return on the capital expenditure incurred in connection with such supply 
and to cover all other standing charges. 


On Tuesday Shoreditch Council adopted a report similar to the 
above from treir Lighting committee as to the recent ccnfer2nce of re- 
presentatives of the boroughs of Bermondsey, Hackney, Islington, 
Poplar, Shoreditch, Stepney, Woolwich, East and West Ham, and 
the urban councils of Ilford and Leyton, when it was agreed to take 
united action with regard to legislation enabling municipalities to 
give a bulk supply of electricity at their boundaries or outside their 
areas, either by combining to establish a joint bulk station or stations, 
or by linking up the existing sources of supply, or by both methods. 

The committee made a similar recommendation to that of Hackney on 
this subject. A further recommendation was that the borough electrical 
engineer (Mr. C. Newton Russell) should be instructed to co-operate with 
other engineers in preparing a scheme for linking up existing municipal 
supplies or supplying from one or more large generating stations, so that 
the financial results of such schemes could be laid before the executive 
committee. 

On Tuesday Bermondsey Council resolved to take the necessary 
steps for promoting, jointly with the Councils of Hackney, Islington, 
Poplar, Shoreditch, Stepney, Woolwich, East and West Ham and 
the District Councils of Ilford and Leyton, legislation relative to the 
supply of electricity in bulk, &c. 

On Wednesday Stepney Council were recommended by the Elec- 
tric Lighting committee to participate in the promotion of the bill, 
referred to above, for powers to supply electricity in bulk, &c. 

A special report was presented by tbe consulting electrical engineer 
(Mr. Arthur Wright) and the borough electrical engineer (Mr. W. C. P. 
Tapper) in reference to the compromise effected by the Council with the 
5 of the Administrative County of London and District Electric 

ower Co.’s Bill, and they contend that had the company succeeded in 
getting the bill through, Stepney, by the arrangement entered ipto, pro- 
vided they ran Osborne-street station at its full capacity, would make 
an annual saving of £3,289, while had the compar y obtained the bill with 
competing powers in Stepney, as originally proposed, there is no doubt 
that a huge loss would have been made which myst have eventually 
ended in financial disaster for the undertaking. i 


Southwark Council have refused to send delegittes to the proposed 
conference called by the L.C.C. to discuss the question of electricity 
supply in London on the 20th inst., but they have resolved that 
“any legislation for the supply of electricity in bulk should be 
initiated by the County Council.” 


Malta.—The electricity supply undertaking in Malta is owned by 
the Government. There are now 132 consumers, the equivalent 
8 c.p. lamps connected being 18,400. 

The Malta tramways (owned by Messrs. Macartney, McElroy & 
Co., of London) are to be opened on Feb. 23 next. 

A new generating station for H.M. Dockyard is in course of con- 
struction and equipment. 

A correspondent informs us that there is an opening in Malta for 
the introduction of ship fittings, 80 to 100 volt lamps, electric fans, 
bells, &c. ; also for 100 to 200 volt lamps, lampholders and fittings, 
cables, alternating-current fans (for 100 ~) carbons, small enclosed 
arc lamps, switches, cutouts, &c. 


Manchester.—On Thursday, last week, an interesting lecture 
was delivered by the chairman of the Electricity committee (Coun- 
cillor Geo. Howarth) on “ Electric Power and Lighting." 

Ald. Bowes, who presided, said that nine months after the electricity 
works were started they had 400 customers ; tbey now had 5,945 taking 
current, and last year the works turned out 33,686,000 units, when the 
revenue from sales amounted to £302,000, and day by day fresh applica- 
tions were comivg in. 

Councillor HowanrH touched on the question of municipal tradicg, 
and said it was the duty of any Corporation committee engaged in trading 
to work on strict busiuess lines. A trading department was instituted 
for providing the citizens with the best article at the lowest possible price, 
and to keep on giving sums for relief of rates out of profits of a depart- 
ment was simply taxing the consumer. Indirect taxation of that kind 
was not wise, and he would prefer to see the profits devoted to a reduc- 
tion in the price of the article supplied. The supply of electricity for 
power was developing, and during the last 12 months there had been an 
Increase of 96 per cent. At present approximately half the annual out- 
put of current was taken by the Tramways department, and electricity 


for traction bad proved & great success. The committee hoped before 
long to induce the Council to go further in the direction of lighting the 
streets by electricity than they had done up to the present. Manchester 
had now, he said, the largest municipal electricity undertaking in the 
kingdom, 


Manchester and Oldham Tramways —A deputation from Old- 
ham Corporation waited on Manchester Tramways committee on 
Wednesday to submit a proposal for a through tramway service 
between Piccadilly, Manchester, and Waterhead, Oldham. Under 
the scheme each Corporation would provide and run its proper pro- 
porron of rolling stock, the whole of the earnings on the Manchester 
ines to be taken by Manchester, and those on the Oldham lines by 
Oldham. The general manager of Manchester tramways (Mr. J. M. 
McElroy) is to confer with the manager of Oldham tramways (Mr. 
Lewis Slattery) in preparing a detailed scheme. 


Metropolitan District Bailway.—The directors have decided 
upon the new zone fares, which will come into operation as soon as 
the last steam train has been taken off and the pneumatic signalling 
arrangements are introduced. The new signalling system will pro- 
bably be at work by the end of this month. A two-minute service 
will be run on the main section between the City and Gloucester- 
road and Earl's Court, and the company hope eventually to run a 
l$ minute service. 


Milan Exhibition, 1906.— The increased demand on the part of 
Italian and foreign competitors for space at the Exhibition has 
obliged the authorities to acquire an additional site of about 500,00C 
sq. ft. on the Via Buonaroti, not far from the Piazzi d'Armi, the 
smaller of the two exhibition s'tes. 

The hon. executive commissioner (Mr. A. Serena, 1 and 2, Oxford. 
court, Cannon-st., London, E.C.) has issued particulars relating to 
the electrical section of this exhibition, and these are being circulated 
by Mr. C. P. Sparks, chairman of the Electrical and Allied Trades 
Section of the London Chamber of Commerce. The comprehensive 
character of the electrical division of the exhibition are set out in 
these particulars. Electric Traction comes under Division VI. and 
Section I. (Land Transportation), groups 33 to 37 are formed as 
described below :— 

Section I. Lanp Transportation. Division VI. (ELECTRIC TRACTION). 

Group 33. Generating Plant.—Class 50: Plans, drawings, models of 
hydraulic, steam and gas installations and of power stations for electric 
traction. Class 51: Dynamos, alternators and transformers for traction 
purposes. Class 52: Stationary accumulators of traction typ>. . 

Group 34. Electric Railways and Tramways.—-Class 53: Poles, sup- 
ports, insulators, systems of suspension, attachment of wires, «c. 
Class 54: Overhead lines for long distance transmission and service lines, 
third rail, conductors and insulators. Class 55: Electric railway track, 
systems of bonding, switches, special types of permanent way for conduit 
and surface contact systems. Class 56 : Fittings for electric lines, signal- 
ling apparatus, special telegraphs and telephones for electric railways and 
tramways, special steering apparatus and safety appliances, lightning 
arresters, &c. 

Group 35. Rolling Stock.—Class 57 : Special motors for electric traction. 
Class 58 : Special parts of carriages for electric traction, carriages, fittings 
for the motormen's cabins, controllers, fittings for taking up current. 
Class 59 : Complete motor cars for tramway service, trailers. Class 60: 
Complete motor cars for electric traction on main railway lines, electric 
locomotives, trailers. Class 61: Motor trolley vehicles on ordinary 
roads. Class 62: Electric accumulators for traction purposes. Class 63. 
Accessory services on cars, lighting. heating, &c. 

Group 36. Various Applications of Electric Traction.—Class 64: Rope- 
ways, aerial transportation. Class 65: Electric cranes, capstans, lifts. 
Class 66 : Special electric plant for mines. 

Group 37. Documents. — Class 67: Plans, designs and models in general. 
Class 68: Statistical information on the construction and running of 
electric tramways and railways, details regarding cost and profits resulting 
therefrom. 

Division IX. is for post telegraphs and telephones. Four groups 
are allotted to this division (48, 50, 51 and 52) as under :— 

DivisioN [X.—Posre, TELEGRsPHS, TELEPHONES. 

Group 48. Projects.—Class 98: Designs, models, photographs of build- 
ings for postal], telegraph and telephone service; organisation and regula- 
tions, charges. 

Group 50. Telegraphs and Apparatus. Wireless Telegraph (included 
in maritime transportation). Class 100: Supports, insulators, wires, 
crossinga, erecting, laying down telegraphic apparatus, controlling and 
measuring instruments, appliances for telegraphing. 

Group 51. Class 101: Wireless telegraphy and Marconi’s apparatus. 

Group 52. Telephone Lines and Apparatus.—Class 102: Supports, in. 
sulators, wires, cables, crossings, underground lines, telephones, micro. 
phones, standard and multiple switehboards, controlling apparatus, 
appliances for telephoning, phonographs and similar instruments. 

In Section IV. (Manufacture and Decorative Arts) a class (No. 202) 
is allotted to lighting and heating apparatus, electric appliances and 
fittings and adjuncts for lighting in all branches. 

We have previously notified that the King of Italy has given 
£4,000 in prizes to be awarded by the international jury of the 
Exhibition. Of these prizes £200 is to be given for the best method 
of detecting electric currents of high potential without danger to 
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the operator. This competition will take place under the following 
regulations: 
General Nules. 

1. Competitors to present their applications before Dec. 31, 1905. This 
may be made through a representative if the inventor desires to maintain 
his name secret, and in this case the party signing the application must 
indicate explicitly that he is acting on behalf of a person to be named 
hereafter. The agent must give his own address, and shall present him- 
self to answer any official communication addressed to the interested party. 

2. When lodging application for admission each competitor must remit 
to the executive committee of the exhibition 16s. as registration fee. 

3. To the application for admission must be added not less than two 
eopies (on one side of foolscap paper) of an intelligible description of tho 
invention, either in Italian or French ; also approximately, in detail, the 
cost of the appliance. 

4. The chief technical conditions the appliance has to satisfy are : (a) 
Must be easy to handle, conveniently portable and not exceeding 7 lbs. 

(3 kilos.) in weight ; (^) Must reliably reveal clearly and safely differences 
of potential of not less than 300 volts ; (e) Must not require special con- 
ditions of application, and must give indications easily readable and of a 
nature to avoid all uncertainty ; (d) Cost of the appliance must be low, 
wherefore (other things being equal) the most economical will be preferred. 
It must be easy of repair, and so constructed that the breakdowns in 
working to which it may be subject as a whole or in any part shall be 
easily detected and noticed, and such as not to give rise to any dangerous 
uncertainty ; (e) Shall not be liable to easily get out of order or repair, 
even when subjected to very great differences of potential, or through 
atmospheric influences, shocks, abnormal position, &c. ; (f) The method 
of mounting the parts subjected to wear and tear and exchange shall be 
such as to clearly disclose any getting out of order which may be dangerous. 

Other clauses refer to the constitution of the jury, which will be 
appointed by the Executive! committee of the Exhibition and by the 
Italian Electrotechnic Association. The exhibits under this competition 
will have space accorded them gratis The decision of the jury will be 
final. The appliance receiving the prize, as well as others exhibited, 
will, of course, remain the property of the competitors. The jury may 
award honourable mention, without monetary prize, to those among the 
competitors deemed worthy of this special honour. 

Motor 'Buses as Electric Railway Feeders.— Mersey Railway 
Co. have applied to Birkenhead Corporation for licences for motor 
omnibuses which the company propose to run in connection with 
their railway. The Corporation, whose tramway receipts may be 
adversely affected by the innovation, have so far refused the licences 
on the ground that only 16 in. instead of the statutory 18 in. seating 

space per passenger has been allowed. The Corporation themselves 
have a motor 'bus scheme in contemplation. 


Municipal Honours.— Mr. Alexander Glegg, M. I. E. E., telegraph 
engineer, has been elected Mayor of Wandsworth (London) for 
1905-6. 


Mynyddislwyn.—The Council have assented to the application 
of a company for a provisional electric lighting order on condition 
that the Council obtain the right of purchase at 7, 14, 21, or 28 years. 


National Association of Teachers in Technical Institutes.— 
Mr. W. J. Lineham presided at the annual general meeting on 
Saturday. 

The Association, which was founded a year ago, has a membership of 
300. exclusive of the affiliated Association of Teachers of Domestic 
Seiences. A scheme for the registration of teachers had been drawn up 
by tbe council, and a circular had been issued to members pointing out 
its importance upon the future status and professional position of 
teachers in technical institutes. A scheme for registration had already 
been formulated by the teachers of domestic science. Ia reply to a 
circular issued inviting criticisms, &c., suggestions were received relating 
principally to the applied mecbanics, building construction and practical 
organic chemistry syllabuses, Those were under consideration, and would 
be forwarded to the Board of Education. The Council recommended 
that steps be taken at an early date to urge upon the public examining 
authorities the importance of securing closer connection between the 
examiner and the teacher. ; 

Ottawa (Oanada).— The electricity supply undertaking of the 
Ottawa Electric Co. now serves a population of 65,000 persons. 
There is an equivalent of 335,500 8 c.p. lamps connected to the 
system, the consumers numbering 7,300. "There are also 540 public 
arc lampe. The charge for current for lighting is 3:6d., and for 
power from öd. to 1d. Supply is wholly by overhead cables. 

Pontardawe.—The Council recently decided not to apply for & 
provisional electric lighting order, and it is probable a company will 
shortly apply for an order. 

Printing Office Biectrical Equipments.—A full equipment of 
electrical plant and machinery has recently been put in at the offices 
of the "Daily Telegraph," Sydney, N.S.W. The issue of the 
journal for Sept. 6 contains a good account of the installation, and 
shows one of the large three-roll Hoe presses to which electric 
driving has been applied. The motor outfit of the establishment 
includes the driving of the paper-wetting machines, stereotyping 
plant, linotype machine equipment, and, in fact, all machinery and 
apparatus to which an electric motor can be attached. The same 
issue of the “ Daily Telegraph " contains an interview with Mr. 
Kilburn Scott, who explains. in & popular manner, the advantages 
which electric driving introduces into such establishments. 


Presentation.— Last week Mr. W. J. Bache was presented by the 
staff of Gloucester electricity works with a self-adjusting reading 
chair, suitably inscribed. 

Mr. James F'reLpING, chairman of the Electricity Supply committee, 
made the presention in the presence of the town clerk (Mr. G. S. Blake- 
way), the city surveyor (Mr. R. Read) and Mr. White (Mr. Bache’s chief 
assistant and successor) and & number of the staff. Mr. Fielding re. 
marked that the committee had placed on record their high appreciation 
of the valuable services of Mr. Bache as electrical engineer, and now the 
staff of the works and the Guildhall were anxious t» do so. Mr. Bache 
had been with them five or six years, and had during that time given the 
greatest satisfaction. 

Mr. Bacue, in acknowledging the presentation, said he must express to 
them his appreciation of the kindness and goodwill always extended to 
him during his residence as chief engineer. They had fortunately been 
able to make the works a success, thanks to the harmonious manner in 
which they had all worked and the consideration he had received from 
every member of the staff, a consideration which, he hoped, would be 
shown to his successor, Mr. White. 

The Town CLERK paid a tribute to Mr. Bache’s services, and spoke of 
the friendly relations existing between the etaffs at the Guildhall and the 
electricity works. 


Provisional Order Revocation.—The Board of Trade has re- 
voked the Bognor Electric Lighting Order, 1899. 


Railway Signalling.—It is announced that the London & Noith- 
Western Railway Company's Crewe station is being fitted with 
signal-boxes which will contain the finest electric signalling equip 
ment in the world. 


Reading.— The Tramways committee are obtaining a report from 
the manager of the tramways (Mr. W. Binns) as to the provision of 
roof covers for the tramcars. 


Robbing Telephone Call Boxes.—At Marlborough-street (Lon- 
don) Police-court yesterday John Facer was sentenced to six 
months’ hard labour for stealing money from a telephone call-box 
belonging to the National Telephone Co. 


Smoke Prosecutions.—The Underground Electric Railway Co. 
of London was fined on Tuesday £10 and costs for permitting black 
smoke to issue from the generating station chimneys in Lots-road, 
Chelsea. 

Mr. F. Switn (for Chelsea Council, who prosecuted) pressed for a 
prohibition order, but Mr, W. Stewart (for the company) said that might 
compel a stoppage of the elec:ric trains and cause great inconvenience to 
the public. The company was doing everything possible to mit/gate the 
smoke nuisance. 

Mr. H. B. HaLswELL, chairman of the bench, said they could not incon. 
venience the public, and he granted an abatement order. 


Sir Wm. Armstrong, Whitworth & Co. were summoned at Man- 
chester on Wednesday for allowing black smoke to escape from a 
chimney on their works at Openshaw. 

Mr. Roox, of the Corporation sanitary department, said the chimney 
had seven boilers conneosed with it for use during a certain process in 
the manufacture of steel plates. The defendants claimed exemption 
on the ground that an order against them would be an *' obstruction and 
interference with their business. 

Mr. OrxxsBAw, for the company, said that unless certain processes of 
manufacture at the Openshaw Works were to be suspended the emission 
of black smoke at intervals could not be avoided. "Those processes were 
of the utmost importance. The steel plates were used for the armour 
plating of battleships. An ingot weighing 20 to 45 tons was heated to 
& certain point, and in the heated state was transferred to rollers 
and reduced in thickness from about 40in. to 15in. To obtain the 
requisite power seven boilers had to be worked far in excess of the 
ordinary Steam pressure. When this plate rolling bad to be done they 
had to use 50 per cent. more fuel and more energy to keep up the pressure 
than was necessary for ordinary purposes. Under a section of the Public 
Health Act defendants claimed exemption, because no means were known 
of achieving the desired results in any other way and without causing 
smoke. The process had to he resorted to only once or twice daily, and 
all efforts to prevent smoke from escaping into the atmosphere had failed. 
No means known to science could prevent it. If the Court made an order 
against them, the company could no longer carry on their manufacture of 
steel plates in Manchester. 

Mr. C. E. STROXEYER, chief engineer of the Manchester Steam Users’ 
Association, having given evidence in support of this view, the magistrate 
dismissed the summons, holding that the company were proteoted by the 
clause in the Public Health Act under which they claimed exemption. 


Southampton.—The report of the past six months’ working of 
the tramways states that working expenses, exclusive of cost of re- 
construction of track (£4,663), which has been charged to revenue, 
show a decrease of about £240, and a further saving of £150 has 
been effected in the cost of electric energy. Traffic receipts were 
£26,989, against £27,464, interference in traffic by works of recon- 
struction being partly responsible for the decrease. The gross profit 
for the six months is £10,272. 10s. 8d., or after payment of the 
expenditure on reconstruction £4,867. 14s. 5d. 


Spain —The tender of Don H. F. Birlayn has been accepted for 
a concession for the construction and working of an electric tram- 
way in Cadiz. 
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Southwick.—The Council have decided to apply for a provisional 
electric lighting order provided Portslade and New Shoreham 
Councils also proceed with their proposed applications. Negotiations 
are going on with Brighton Corporation as to whether the terms 
offered 18 months ago for bulk supply cannot be modified. 


Suez (Egypt).—The electricity undertaking of the Société Elec- 
trique d’ Ismailia, which, besides Suez, now also supplies Port Tewfik, 
has a total connection equivalent to 8,000 8 c.p. lamps, and there are 
87 consumers. The same company are owners of the gas under- 
taking, the gas being made in the electric lighting station from 
imported anthracite coal. The charge for electric current tor light- 
ing is 18d. per unit at Suez, and 14:8d. at Port Tewfik. For power 
the charge is 65d. The supply has been given in Suez for nearly 
19 months, and the Port Tewfik extension was completed this 
year. 


Swanage.—The Council have approved the electric lighting 
scheme submitted by Bournemouth & Poole Electric Supply Co. 
Current will be supplied for lighting at 7d. and for power at 2id. 
per unit. An electrie tramway scheme, submitted by a private com- 
pany connecting the town with Bournemouth has also been approved. 


Telephone Communication with Cab Ranks.— The Telephone 
Department of the G.P.O. recently arranged with the committee of 
the Cabmen's Shelter Fund to connect theshelters with the telephone 
exchanges in such manner that subscribers can call a cab from the 
rank, but that the apparatus cannot be used for any other purpose. 
Connection has already been made with a number of the ranks, and 
arrangements for the extension of the system are in progress. 


Underground Telegraph Wires.— The deputy-stipendiary (Mr. 
Milner Jones) of Cardiff recently sat as arbitrator to hear an 
application by the Postmaster-General for permission to lay tele- 
graph wires in a main thoroughfare of Cardiff. 

It was explained that the postal authoritics desired to erect a new 
trunk overhead wire for telephone purposes between Cardiff and Ponty- 
pridd, and to place several of the existing telegraph wires underground. 
It was contended that the efficiency of trunk telephone wires was im- 
paired by the interposition of short sections of underground cable, and it 
WAS, ere desirable that telephone wires should be carried above 
ground. 

Major O'Meara, C.M.G., assistant engineer-in-chief, gave evidence in 
support of the application. He said that in America they could speak 
2.000 miles over the telephone on account of the overhead trunk wire 
system, while in England they could only speak about 700 miles, owing 
to the trunk wires in some towns being underground. 

Mr. F. W. Exson, for Cardiff Council, said the Corporation were desirous 
of giving every facility to the Post Office, but they thought that the time 
had come when the whole of the telegraph wires in the city should be 
laid underground, and they desired the Court to impose that condition. 
He thought the objection could not be a very serious one, as the National 
Telephone Co, were at present pressing the Council to allow them to place 
their wires underground. 

Mr. W. HanPun, city engineer, also gave evidence for the Corporation. 

Mr. MilLNER Jones gave his considered decision this week in favour of 
tne Post office Authorities, with costs. 


Ventilation of Public Telephone Cali-Boxes.—In his report to 
the Corporation tor the past 18 weeks the medical officer of health 
for the Citv of London states that he had recently had an oppor- 
tunity of viewing a specimen of the improved cabinets which the 
National Telephone Co. proposed to erect in future. Ample venti- 
lation is provided by an ingenious mechanical arrangement which 
keeps an opening in the roof always open except when the instru- 
ment within is in actual use. A hard, smooth, impervious material, 
painted in enamel, has been used for lining the interior of the new 
pattern call-box. 


West Ham.—The mayor (Ald. J. Byford), who laid the founda- 
tion-stone of the new electric tramcar depot at Greengate-street, 
Plaistow, on Friday, said that for the year ended Sept. 80 the 
tramways earned £47,000, and it was fairly certain that for the 
second year’s working (ending March, 1906) the receipts would reach 
£100,000. Nearly 30,000,000 passengers would be carried for this 
sum. They had had the most gratifying net profit of over £10,000 
on the first year’s working. 


Wishaw.—Electricity supply was formally inaugurated on Friday 
last. Current is supplied in bulk by the Clyde Valley Electric 
Power Co. and distributed by the Corporation. 


Worcester.—The Water and Sewerage committee recommend 
the Council to adopt electric in lieu of gas engine driven pumping 
plant at Bromwich, provided the Electricity committee supply 
current to the sewerage department at jd. per unit. The Elec- 
tricity committee have offered to supply current at 1d. per unit up 
to 100,000 units per annum and 1d. for all additional current. 


Concert.—A bohemian concert of the Eltradion Athletic Club 
will be held at University Tavern, Chenies-street, Tottenham Court- 


road, London, W.C., to-morrow (Saturday) at 8 p.m., when Mr. A. 
Ewer will preside. 


and for the supply of incandescent lamps. 
from the consulting engineer (Mr. Reginald P. Wilson), 66, Victoria- 
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TRADE NOTES AND NOTICES. 


— — 
TENDERS INVITED. 


The Directors of the Caledonian Railway Co. invite tenders for 
stores for the 12 months from Jan. 1, 1906, including telegraph 


appliances, telephones, &c., electric lighting material and fittings, 
asbestos and guttapercha goods, balata belting, packings, galvanised 
wire, oils and grease, screws, copper rivets, cotton waste, malleable 
iron pipes and fittings, hardware, tools, time-pieces, &c. 
tions and forms of tender from the Stores Superintendent (Mr. Jas. 
Lorimer), Caledonian Railway, Charles-street, St. Rollox, Glasgow, 
and patterns can be inspected until Nov. 17, at the company’s stores. 
Tenders to the secretary (Mr. J. Blackburn), 802, Buchanan-street, 
Glasgow, by Nov. 20. Further particulars are given in an adver- 
tisement. 


Specifica- 


Rawtenstall Corporation invite tenders for the electric light wiring 


and fittings to the new free library. Specifications from the con- 
sulting engineers (Messrs. Lacey, Sillar & Leigh), 78, King street, 
Manchester, after 10th inst., and specifications may also be seen at 
(but not obtained from) the London offices of the firm, 2, Queen 
Anne’s-gate, Westminster, S.W. Tenders to Messrs. Lacey, Sillar 
& Leigh, 78, King-street, Manchester, by 20th inst. 
advertisement. 


See also an 


Torquay Town Council invite tenders for one combined 250 kw. 


d.c. traction and 75 kw. a.c. steam generator set, one 200 kw. motor 
generator, one automatic reversible booster, one traction battery, 
and one traction switchboard. Applications for specifications to the 
town clerk (Mr. F. S. Hex), Town Hall, Torquay, before Nov. 20. 
See also an advertisement. 


Dublin United Tramways Co. (Ltd.) invite tenders for supply of 


general stores, including car fittings, iron and steel castings, oil, 
electrical supplies, timber, &c., for the year ended Dec. 31, 1906. 
Forms of tender (after Nov. 22) from the Secretary's office, 9, Upper 
Sackville-street. Tenders, addressed to the Chairman, by Nov. 27. 
See also an advertisement. 


Ebbw Vale Urban District Council invite tenders for free wiring 
Specifications, «c., 


street, Westminster, S. W. Tenders, addressed to the clerk of the 


Council (Mr. Thomas Hughes), Council Offices, Ebbw Vale, by noon, 


Nov. 25. See also an advertisement. 
Barrow-in-Furness Corporation invite tenders for supply and 
erection of one 500 kw. combined steam engine and generator, one 


balancer booster, switchboard panels and connections for gencrator 


and booster, one water-tube boiler with superheater, one mechanical 
stoker, steam and exhaust pipes, valves, &c., one economiser, iron- 
work, one 15 ton travelling crane and one cooling tower. Ten- 
ders (addressed to Chairman of Electricity committee) to the town 
clerk (Mr. C. F. Preston), Town Hall, Barrow-in-F'urness, by noon 
Nov. 18. 

Cardiff Asylums committee require tenders by 27th inst. for battery 
of accumulators, with booster, engines and generators and switch. 
board, for Whitchurch Ayslum lighting. 

Bristol Electrical committee require tenders for IZ.H.P. and L.T. 
three-phase cables. Particulars from the city electrical engineer, 
Mr. H. Faraday Proctor. 


Belfast Improve ment committee want tenders by 20th inst. for 
supply and erection of motor pumps and accessories, overhead 
travelling crane, &c. 


Leyton Electric Lighting committee want tenders by 16th inst. 
for engines, with condenser, and condenser water-cooling tower. 


Up to Saturday, Dec. 16, the Deputy Postmaster-General of the 
Australian Commonwealth will receive tenders for telephone 
exchange equipment and telephones, including a common battery 
exchange equipment complete, 700 telephones (wall gets) and 
100 telephones (table sets) for use with this system, for the Post- 
master General's department in Tasmania. Tender forms, &c. 
can be obtained at the General Post Offices at Hobart, Sydney, 
Melbourne, Brisbane, Adelaide and Perth, where plans, &c., can 
also be seen. The usual conditions of Commonwealth tenders 
must be observed, and tenders have to be sent to the Deputy Post- 
master-General, Hobart, Tasmania. 


Tenders will be opened on Dec. 20 at the Special Engineering 
School, Bilbao, for the supply of planing machine, cylindrical lathe, 
small lathe, shaping machine, filing machine, radial drilling 
machine, small drilling machine, and a 6 E P. electric motor. Par 
ticulars from the Secretary of the School. 

Erfurt (Germany) Municipality have decided to add to the plant 
at their electricity generating station by the provision of a steam 
turbine at an estimated cost of 220,000 marks (about £11,000). 
Further particulars from the Municipal Offices, Erfurt. 

Tenders will be received up to Nov. 22 at the Colonial Office, The 
Hague, for the supply of iron telegraph poles. Particulars from 
M. Nijhoff, the Hague (price 10d.). 
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TENDERS RECEIVED AND AOCEPTED. 


. The following tenders have bcen accepted by Dublin Corpora. 
tion :— 

British Insulated and Helsby Cables (Ltd.), for mains extensions at 
£15,151. 12s. ; Ferranti Limited, for sub-station switehboards, at £1,879, 
and for feeder panels at Fleet-street station at £160 ; British Electrical 
Transformer Co. for transformers at £2,000, with the extra outlay of £120 
should the city electrical engineer consider it advisable to order an alter- 
native design of regulating switch. 

Battersea Council have accepted the tender of Mr. J. B. Garnham 
for the purchase of scrap copper at the electricity works at £68. 5s. 


per ton, and that of Oswald & Son to purchase scrap iron at 20s. and 
353. per ton. 


Southwark Council have accepted the tender of Mosers Limited 
for seven tons of iron and steel girders at £47 (less 10s. per ton if 
delivered within one month), and that of the St. Pancras Ironworks 
Co. for 288 sq. ft. floor lights at 4s. per foot super. 


The British Westinghouse Co. have received an order from Bury 
Corporation for six tramcars, with complete electrical equipment. 
The same firm is supplying six tramears and electrical equipment 
for the Mansfield and District Light Railway Co. | 


Reavell & Co. have recently received a number of orders for their 
patent quadruplex direct-coupled, electrically-driven air compressors, 
including :— 

Three 400 c.f. direct-coupled machines for the Japanese Government ; 
one 400 c.f. machine for Eastwood, Swingler & Co., Derby; two 700 c.f. 
direct-coupled motor-driven air compressors for Scott & Middleton, for 
ure on one of the London Tube Railways contracts; and two 880 c.f. 
direct-coupled compressors for East Rand Proprietary Mines (these com- 
pressors are direct-coupled to polyphase motors and will be the largest 
compressors on the Rand directly-coupled to motors of this type); 
three 240 c.f. compressors for Barber, Walker & Co., for Bentley col- 
liery (these are direct-coupled to polyphase motors); one 200 c.f. direct- 
coupled air compressor for Messrs. Holmes & Co. (for the Bibiani Mines, 
West Africa, specially constructed to be easily transported, no part 

exeeeding 350 Ib. weight); two direct.coupled compressors for the 
British Admiralty (mounted on epecial steel carriages, suited for standard 
railway gauge), and one compressor direct-coupled to a Gardner 
engine (also mounted on a special steel carriage); three 180 c.f. com- 
pressors direct-coupled to oil engines for Sumburgh Head Lighthouse 
for the Northern Lighthouse Board; one 120 c.f. compressor for Manila 
Railway, for airlift pumping; one motor-driven compressor for Fife Coal 
Co.; one 170c.f. compressor for Platt Bros., Oldham; one 160 0. f. 
steam-driven air compressor for Mounisorrel Granite Co.; one elec. 
trically-driven portable compressor for Swaziland Corporation. 

The Hart Accumulator Co., Marshgate-lane, Stratford, have 
obtained a contract from Stoke-on-Trent Guardians for renewing the 
battery at the workhouse, Newcastle, Staffs. 


Bermondsey (London) Council have accepted the following ten- 
ders for coal for the electricity works: Chas. Franklin, Shipley 
peas, 14s. per ton; Hinchliffe & Co., Bwllfa, 20s. per ton. 

Leyton Council have accepted the tenders of the Stirling Boiler Co. 
for a boiler, and of the Tudor Accumulator Co. for a storage battery, 
in connection with the Council’s electric tramway scheme. 


Salford Corporation have accepted the tender of the Sturtevant 
Engineering Co. for motor starters. 


Reigate Council have accepted the tender of the General Electric 
Co. for the maintenance of meters. 


BUSINESS NOTICES, 


Mr. Noel Woodhouse, for 12 years with the British Insulated and 
Helsby Cables, Ltd., Prescot, has resigned his position as assistant 
contracts manager, and has commenced business with his brother, 
Mr. Alfred V. Woodhouse, as electrical engineers and contractors. 
Mr. A. V. Woodhouse, after being with the Brush Co., was until re- 
cently chief assistant engineer at Penarth for the B.E.T.Co. Messrs. 
‘Woodhouse Bros. have taken offices at 20, North John-street, Liverpool. 


James Mellanby Morrish and Ernest Tumber (trading as Morrish, 
Tumber & Co.),electrical engineers, &c., 26, Linthorpe-road,Middles- 
brough and at Thirsk, have dissolved partnership. Debts by Mr. 
Morrish, who continues. 

Mr. E. Stanley Shoults, A.M.I.E.E., has resigned his position as 
chief engineer and works manager in London of the Aron Elec- 
tricity Meter (Ltd.), which he has held for nearly 4 years. 

Geo. Alfd. Rowland & Wm. Robinson, trading as the Virginia 
Electric Co., Faleon Works, Southport, have dissolved partnership. 
Debts by Mr. Robinson. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Thos. Hill, electrical engineer, Vicarage-road, Wolverhampton, 
was examined at Wolverhampton on Wednesday. Liabilities £178, 
assets £189. Debtor commenced business in 1900 in Willenhall, with 
& capital of £40. Although he started business as an electrical 
engineer, he had no knowledge of the industry except what he had 
learned at school. He was continually losing money on contracts, 
and he had to borrow money in consequence. 


At St. Albans, on Monday, the adjourned examination of Cornelius 
Bennet Harness, of Harness belt fame, took place. 

Debtor was questioned as to some funds of which he was trustee, and 
as to his former bankruptcy. Debtor admitted that he traded in New 
Oxford-street while an undischarged bankrupt. As to his residence at 
Little Heath, his wife was tenant for life, and the money was advanced 
by hia son. Examination adjourned. 

The trustee has been released in the bankruptcy of Harry Cooke, 
electrical engineer, 102, Ruccleuch-road, Normacot, Longton. 

Ernst Emil Donat (trading as Donat & Co.), engineer and agent, 
21, Spring-gardens, Manchester, has been adjudicated bankrupt. 

The British Miller Signal Syndicate (Ltd.) is being wound up 
voluntarily. Mr. E. H. Stringer, 110, Cannon-street, London, E.C., 
is liquidator. . 

Claims against the British Electric Signs Co. (Ltd.) to Mr. G. 
Ensor Mount, 9, New Broad-street, London, E.C., by Dec 8. 

Winding-up Petition —A petition for winding up the British 
Pioneer Electric Light & Power Co. of India (Ltd.) will be heard in 
the High Court on 21st inst. 


m 


Premises to Let, &c.— Messrs. Marshall & Co., Campbell Works, 
Stoke Newington, London, N., have to let premises suitable for 
electrical works or light engineering trades. See an advertisement. 

A substantial brick-built and slated building of three floors, each 
4,200 sq. ft., is advertised to be let in another column. l 

Mr. Adams, Chichester House, Chancery lane, London, W.C., has 


some factory premises in Clerkenwell and Shoreditch to let. See 
an advertisement. 


Mr. T. R. Porter, 34, New Bridge-street, London, E.C., adver- 
tises for letting (or sale) conveniently-situated warehouse premises 
in Belvedere-road, London, S.E. 


Plant, &c., for Sale.—Mr. R. Archer, Horsforth, Leeds, adver- 
tises for sale Evershed testing sets. i 

W. H. Allen, Son & Co., Bedford, have ready for immediate 
delivery two three-crank three-cylinder enclosed compound engines 
of 440 B.H.P. each, also a compound engine and dynamo (200 kw. 
at 500 volts). See an advertisement. 


A H. p. water motor and a 3 H.P. Crossley gas engine are adver- 
tised for sale in another column. 


Catalogues, &c.—The subject of turbines, Pelton wheels and 
other water motors is one which is of general interest. We would, 
therefore, call attention to a newly-issued catalogue by Messrs. 
Carrick & Ritchie, of Edinburgh, dealing with these prime movers. 
The special merits of these machines is concisely set out in the 
new list, and the illustrations which are given show the standard 
types of turbines which this firm have manufactured and supplied 
for many years. There is a special chapter on ** Turbines for Elec- 
tric Lighting and Transmission of Power.” In this section single- 
discharge, double-discharge and high-pressure double-discharge com- 
bined turbines and dynamos are 
illustrated along with other well- 
known types of these combined 
machines. Sectional drawings 
showing the fixing of turbines are 
. given. There is included in the 
list several examples of improved 
& jet water wheels on the Pelton 
principle for high falls. The 
accompanying illustration shows a 
“ Waverley” jet water motor for 
small powers, for use for obtaining 
power from town water supplies or 
other source where a pressure of 
15 lb. per square inch and up- 
wards c&n be obtained. These 
motors are employed in many 
places for driving all kinds of small 
machinery, and being fitted with double nozzles a great saving of 
water is effected when the machine is running below its maximum, 
as one jet may then be shut off. The information contained in the 
list relating to these machines, to turbine governors, to the con- 
struction of head and tail races, the storage of water, &c., makes the 
list a very useful one, and the group of users of these turbines which 
completes the catalogue gives a good idea of the many purposes for 
which these machines can be employed. 

Messrs. Hobson, Houghton & Co., of Sheffield, have just issued 
two interesting lists, the one dealing with twist drills, reamers, 
chucks, &c., and the second with tool steel, rock drills, and steel for 
various purposes, steel wire, &c., with a large section devoted to 
files, showing all the different cuts used in general enginecring 
work. Engineers’ hammers, boiler snaps, platelayers“ hammers, 
picks and wedges, chisels, wire drawers’ tools, blacksmiths’ tools, 
circular and other saws, saw blades, &c., comprising a very large 
range of thesc goods. Some valuable hints on the use and grinding 
of twist drills accompanies the second list. 


* WAVERLEY” JET WATER MOTOR 
FOR SMALL Powers. 
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The Worthington Pump Co. have issued a handsome list of air 
and gas compressors in which a mass of information and particulars 
relating to this class of apparatus is furnished. The illustrations 
are numerous, excellent and informing. The same company have 
ready a new list of turbine pumps, which is also well illustrated. 


Automatic Circuit Breakers.--A new list (No 4,001) of auto- 
matic circuit breakers for direct and alternating currents up to 
660 voltsand 2,500 amperes (for mounting independently and on front 
of or behind the switchboards) has just been issued by the Union 
Electric Co., 151, Queen Victoria-street, London, E.C. The list first 
deals with no-load (minimum) cut-outs of which several illustrations 
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Fia. 1.—“ Max ' OVERLOAD 
CUT-OUT FOR Direct CURRENTS. 


are given, and passes to a description of over-load (maximum) 
cut-outs. Fig. 1 shows one of these cut-outs. This comes into 
action when the exciting current of the coil reaches a predeter- 
mined maximum value. The weight of the cut-out is from 881b. to 
.  40lb. according to the pattern 
selected. This type of over-load 
cut-out is not designed for abnor- 
mally severe working conditions, 
and especially not for tramway cir- 
cuits, which are provided for in 
another type of cut-out (S. S. A.) 
which are also listed and fully 
described. These latter cut-outs are 
designed to comply withthe severest 
conditions arising in practical use, 
and particularly for tramway and 
power circuits, mining work, rolling 
mills, &c. Fig. 2 is an automatic 
cutout designed for alternating cur- 
rents up to 250 volts. These also 
are made in two types, minimum 
and maximum. Our illustration 
shows a maximum cut-out, weigh- 
ing 41 lb., which can be fitted if 
desired with change-over contacts 
for closing another circuit when 
released. This cut-out is fitted with 
serics coil winding for protecting a motor or dynamo against over- 
load, and can be adjusted between 100-150 per cent. of the normal 
working current. Fig. 3 shows an automatic double regulator, 
which includes a motor contact voltmeter and two safety fuses. 


Imports.—The following are official values of importsof electrical 
machinery, material and apparatus into this country during Oct. :— 

Electrical machinery, £48,609 (a decrease of £4,524 compared with 
October, 1904); telegraph cable and apparatus, £7,180 (decrease £136); 
other electrical goods, £91,846 (increase £28,732). The value of imports 
of the three classes for the ten months ended Oct. 31 were, respec- 
tively, £413,853 (decrease £63,208), £46,790 (increase £6,438) and 
E773, 687 (increase £144,609). 


Exports of Blectrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Nov. 1 to 7, with the ports of 
destination :— 

Africa, —Alexandria, £90; Cape Town, £50; Delagoa Bay, £140 (tele- 
graph material); Durban, £2,817 (including £178 telegraph material) ; 
East London, £25; Suez, £10 (telegraph material). Argentina - Buenos 
Ayre3, £1,806. dAustralasia—Auckland, £2,826 ; Brisbane, £1,485; Fre- 
mantle, £43; Lyttelton, £47; Melbourne, £874; Otago, £371; Perth, 
£181; Sydney, £908 (including £160 telegraph material); Wellington, 
£226. Belgium Ostend, £7. Brazil—Rio Janeiro, £683 (telegraph 
material). Burma—Rangoon, £42. Canada Montreal, 42. 130 (includ- 
ing £2,020 telegraph material). Ceylon—Colombo, £42. Chili —Valpa- 
raiso, £2,233. China—Shanghai, £218; Tientsin, £240. Germany— 
Hamburg, £25 (telegraph material). Holland—Amsterdam, £122 (in- 
cluding £21 telegraph material). Hong Kong, £22. India—Bombay, 
£740; Calcutta, £693 (including £188 telegraph material); Karachi, 
£838 ; Madras, £374. Japan —Nagasaki, £112 ; Yokohama, £209. Madeira, 


Fie. 3.—AvToMATIC DovnrE 
REGULATOR. 


19,823 HRwER. 


£7 (telegraph material). Portugal—Beira, £212; Lisbon, £22. Russia 
—St. Petersburg, £35. Spain—Cadiz, £563 (telegraph material). Straits 
Settlements - Penang, £267 (including £257 telegraph material); Singa- 
pore, £92 including £25 telegraph material). Sweden—Stockholm, £135 
(telegraph material). United States—New York, £75. Zanzibar, £32,000 
(telegraph cable). Total, £54,067, against £20,924 in the corresponding 
week last year (Nov. 2 to 8). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked t) are not 
open to public tnspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they Fave not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


September 25, 1905. 

Magnetic apparatus for advertisiog. 

19,515 QuarN. Holders and conne:tions for incandescent lamps. 

19,555 Hare. Automatically operating switches at predetermined times. 

19,368 MawpsLEY. Brush-holders for dynamo-electri? machinery.“ 

19,572 bein cd Eyre, TOWNSEND & HORGERSTALDT. Electro-magnetic 
valves. 

19,379 DeutscHe Gascutaiicnut AkKT..Ggs. (Auer Gas.) Filaments for 
incandescent lamps. (Date applied for, Jan. 17, 1905.)*t 


September 26, 1905. 
19,425 OrpkNBovRa. Electro-capillary apparatus. 
19,447 Hur. Connector for electric conductorz. 
19,483 Boppam. Electrically-operated hyd-aulic lifts. 


September 27, 1905. 
19,495 Cowrrr-Corrs. Electric radiators or heaters. 
19.504 Prentiss. Trolley-pole controllere. 
19,545 Tourtst. Electricity metere. 
19,551 Dv Bois. Electrical time switches. 
19,555 NatHan & LEYLAND. Telephones for partially deaf persons. 
19,554 SkELDON & ELLIOTT. Indicating or checking devices for use with 
telephonea. 
19,561 Davy. Arc lamps. 
September 28, 1905. 
19,558 HorT & Warris. Electrically-· controlled siguals for rail ways. 
19,603 CRoMPTON & Co. & Harris. Automatic circuit-breakers. 
19,616 ScBavir. Batteries. 
19,631 CHRISTENSEN. Primary batteries. 
19,633 MILLINGTON. Sockets for electric lamps and the like. 
19,638 BoRcuERsS, GÜNTHER & Frankr. Electrolytic p-oductioa of copper. 
(Date applied for, Oct. 4, 19.4.)* . 


Sep'ember 29, 1905. ` 

19,657 Hancuett, ConkLING & WisN. Electric transformer contro'ler.* 
19,680 MacCattom Holding and ivsu'ating flexible cords and wire: in 

electric appliances. 
19,681 Smita & Harpen. Metallic covering of joints in lead-covered caller. 
19,684 Baty. Attaching and detaching reflectors of electric lights. 
19,698 Vic&gEny. Electric lighting apparatus for shop window lighting. 
19,706 Roach. Replacement action for intercommunication telephones. 
19,712 BLOxNDIII. Arc lamps.“ 
19,719 ELY & Gn], R Reflectors for arc lamps.“ 
19,746 lawn. Trolley heads for electric tramcars. 
19,749 Dieckmann. Electricallg-driven blower. (Date applied for, Feb. 11, 


1905.)* t 
September 20, 1905. 
19,753 Ha4YvDock & Jongs. Insulated be'ts for electric tramway systems 
and the like.* 
19,616 RuwxzY & BIsnor. Electrical fuse or cut-out boxes. 
18,819 Oprenpek. Device for strengthening telephone currents.“ 
Supporting and insulating overhead conductors. 


October 2, 1€05. 

19,853 Caton. Secondary batteries for propu'sion. 

19,865 WILSON & WirsoN. Electric disp-rsion of fog. 

19,867 GaBEAUD. Telephones. 

19,892 Siemens & HALSKE AKTIENGESELLSCHAFT. 
(Date applied for, Oct. 15, 1904 )* t 

19,899 LUNDELL. Alternating current motors.“ 

19,906 Parsons & BALL. Electric clocks and clock systems. 


October 3, 1905. 

14,6604 Hareicon. Vapour electric rectifiers and lamps for alternating 
current. (Date appl'ed for, July 17, 1905.) 
14,6608 Harmson. Heating and in mercury vapour electric lamps used 

therein. (Date applied for, July 17, 1905 ; 
19,912 Ferrantr. Turbioe en zines. 
19,915 Apam. (D >woes, U.S.) Apparatus for covering wires.“ 
19,937 Crompton & Co. & TunpBs. Arc lamps. 
19,967 Mexsixo & Broce, Pesscirs & Co. Insulator device forelectric la nps. 
19,968 Mensina & Bruce, Peesies & Co. Switch. 
19,969 Mensinc & Broce, PE&RBLES & Co. Case for resistance coils. 
19,978 BLACKMORE. Electro-magnetic separatora. 
19,989 Craven. Electrically opening and closing doors and operating locks,” 
19,992 Hamner. (Hahner, England.) Switches for telephones. 


19,342 LUNDBERG. 


Hardening tantalum. 
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SPECIFICATIONS PUBLISHED. 
These may be obtained at the Sales Department of the Patent Office, 
Quality court, Chancery-lane, London, W.C., at a uniform price of 8d. 


PUBLISHED OCTOBER 12, 1905. 
1904 SPECIFICATIONS. 
18,087 Keoyswisk. Trarsmission and distribution of electric power. 
19,825 Hommust. Electromagnets with polarised armatures. (Date applied 
for, Dec. 21, 1803.) 
19,979 Everetr & NawTON. Magnetic wheels or electromagnetic motors. 
20,549 CaROLAN. (G.E. Co., U.S.) Dynamo electric machines. 
20,009 MuinnzAD. Telegraphy. 
21.966 BILL X BILL. Electric heat alarms. 
22.706 CHawuBRRLAIN & HookHAM & HOLDIN. Electricity meters. 
22 905 B.T..H. Co. (G E. Co., U.S.) Controllers. 
24,700 B. T.-H. Co. (G.E. Co, U.S.) Electric motor control. 
23.857 Capit. Electricity metera. 
24,876 B.T.H. Co. (G.E. Co, U.S.) Elestromaguetie speed-chan ging 
and reversing devices. 
25.4635 Moors & BounNE. Brush holders for dynamo-electris machines. 
27,707 MicHaup & DzLassOoN. Indestructible filament for electric lamps. 


1905 SPECIFICATIONS. 
405 B.T.-H. Ce. (G.E.Co., U.S.) Electric heaters. 
1,430 Gaston Sautrser, HARLS, & Rey. Compounding alternating current 
machines. (Date applied for, Feb. 4, 1904.) 
2.001 Woop & Oausr)Rp. Agitation of electro-deposition solutions. 
5.582 LAPEYRADE. Dynamo electric machines. (Date applied for, March 17, 


1904. 

8.168 UszNxR. Telegraph apparatus. 
8,690, SHOEMAKBAR. Wireless telegraph transmitting apparatus. (Date 
applied for, April 27, 1905.) 

11,606 KiwGssURY. (Western Electric Co.) 


081 Telephone current retrans- 
mitting ard reinforcing apparatue. 


COMPANIES’ MEETINGS AND REPORTS. 
Buenos Ayres Grand National Tramways Co. (Ltd.) 


The annual general meeting took place on Friday last, Mr. J. IRVING 
CocrTENay presiding. 
The SECRETARY (Mr. F. Thomas) read the notice calling the meeting. 
The CHAIRMAN then raid : Gentlemen, I intend to review briefly tbe 
figures in the balance-sheet and accounts, to tell you of the progress of 
the electrification of the joint system of the Grand National and New 
Tramways Cos., and then to call your attention to the financial posi- 
tion of the company. The gross receipts of the Grand National Co. for 
the period under review are only slightly in excess of those of the previous 
year (£176,896. 19s., against £172,653. 16s. 2d.), and the working expenses 
are £130,997. 8s. 2d., compared with £128,140. 7s. 2d. Out of the 
£5,320. 8s. 1d. at credit of income bonds interest account it is proposed 
to pay interest of £5 per cent. on these bonds, and aleo to pay 2 per 
cent. on them out of the sum (£1,563. 7s. 4d.) transferred from suspense 
account, and to carry forward £103. 15s. 11d. The contingency fund 
now amounts to £8,895. ls. 3d. The percentage of expeneer to gross 
receipts was 74:28, a slight reduciion compared with the previous year. 
After the strikes in November, 1904, the hours of working had to be 
shortened, and in consequence the wages account was considerably 
augmented; and the groes expenses per mile run were 0:06d. more 
tban in the previous year. Traffic expenses increased by £2,857. 1s., 
mainly owing to extra men having been employed to make up for the 
reduction in working hours and to extra mileage (72,972) run. The num. 
ber of passengers carried was 20,026,548, an increase of 665,801. The 
continued working of the system by horse traction was rapidly causing 
our lines to fall off in popularity, and had the change to electric trac- 
tion been postponed any longer the company would undoubtedly have 
entered upon a period of decadence, the signs of which had already 
made themselves disagreeably apparent in our traffic returns. During my 
stay in Buenos Ayres last autumn I went over the whole system and noted 
its lines stretching right across that wide-spreading and rapidly-growing 
tity, and visited, accompanied by the general manager, the many stations 
and properties of the company. I do not think that anyone, after thus 
studying the situation, could fail to recognise the unrivalled facilities 
for rapid transit the joint systems will be able to offer the public of that 
city, or to be convinced of the excellence of the prospects ahead of us 
which are only awaiting electrical development to become a paying reality. 
To give an illustration of the extent of the company's system, the lines 
now open and under construction, if they were in London, would extend 
from Addison-road station, near Olympia, to the Agricultural Hall and 
Dalston Junction via Marble Arch and Oxford-street in one direction, and 
at right angles in the other direction from Victoria Station to Primrose 
Hill. The funds for the work of conversion of the system were provided 
in Mareb, 1904, by the issue of £450,000 conversion debenture stock. 
A construction committee was appointed, composed of members of the 
Grand National Co. board, as head of the organisation, with the staff of 
La Capital Traction and Electric Co. in London, Buenos Ayres and 
Xew York, as the operative body under the orders of the committee. 
By the beginning of May, 1904, the contract for 4,300 tons of steel rails 
and the requisite accessories and special track work was placed, and 
negotiations were practically completed for the placing of an order for 
löd cars, Owing to accidents to the rolls at the rail mills, unavoidable 
ywas experienced in the shipment of track materials, which was 
aggravated by the loss at sea of one of the early consignments, so that 
ictual construction in Buenos Ayres could not be commenced until 
Anu; 1905, From January to July work proceeded at the rate of 
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nearly 24 miles completed per month, so that at the end of July there 
were 164 miles of track completed and $ mile in hand. With the 3-mile 
portion of the Buenos Ayres new tramways system there were 194 miles 
completed to the end of July. Included in the routes then completed or 
in hand there were 8 miles of line belonging to other companies, or in 
joint ownership with them, already converted to electric traction, making 
27} miles. By cable we learn that the total converted to Oct, 31 
was 324 miles, and that the sections opened to public service by 
electricity on Oct. 31 covered a distance of 24 miles. The gross 
returns for October from the lines worked by this company were 
$225,700 national money, an incrense of $15,300 (say, £1,350) over 
those of the same month last year. The gross traffics for the three 
months ended June 30 were $623,600 in paper currency, a decrease of 
$34,400 compared with the corresponding period of 1904, and for the 
similar period ended Sept. 30, $658,500, an increase of $31,600 over the 
same period in 1904, showing, as a result of electrification, that the 
decrease which had occurred while horse traction alone was in force was 
being neutralised by the returns from the comparatively small portion of 
the system operated by electricity during the later period. It is thus 
obvious that the sooner the whole system is converted the better it will 
be for all those who hold the various shares and stocks of the company, 
and it is the intention of the directors to make every effort to proceed 
continuously with the work of electrification to completion. 

Now as to the financial position of the company. The directors have 
for some time past had under consideration, in view of the early comple- 
tion of the electrical equipment of an important section of the company’s 
system and of the increase in the profit which may be expected therefrom, 
the question of the reorganisation of the company’s capital account, both 
in regard to loan and share capital, by the consolidation of many of the 
outstanding issues of debentures and debenture stocks and of shares, and 
& bill was deposited in Parliament last session, but owing to the many 
difficulties and complications which arose, and which could not be settled 
in time, it was found impracticable to proceed therewith. Since that time 
the board have been in close touch with committees representative of the 
different classes of share and debenture holders with tbe result that they 
have formulated a scheme which, for the present, is confined to dealing 
with the simplification of the company's share capital; but which also 
makes provision for the future consolidation or unification of the com. 
pany’s debenture debt so soon as the proper time arrives. Such a scheme 
involves the conversion of the existing preference iesues into a single 
class of share, the capitalisation of arrears of dividend on the first preier- 
ence shares, and deals with the balance at the debit of profit and loss 
account, which would otherwise stand in the way of any distribution of 
profits. The directors are advised that these objects can only be carried 
into effect by Act of Parliament. Subject to your approval, a bill will be 
presented next session. I now move theadoption of the report and accounts, 

The VICE-CHAIRMAN (Mr. N. G. Burch) seconded the motion. He 
congratulated the chairman upon the thorough grasp he had obtained of 
the company’s position. 

The CHAIRMAN, replying to questions, said the bill was not deposited, 
and the directors were now asking the shareholders’ permission to deposit 
it. Notice of the bill had to be given this month, and if the measure went to 
a second reading, the standing orders of the House required a meeting of 
the shareholders to approve it or the contrary. 

Mr. R. W. CAIRNS referred to the prospects of increased revenue after 
electrification, and put forward suggestions for the funding of dividends 
on the first preference shares. 

Mr. READ congratulated the directors on the success of the electrifi- 
cation of the line, and assured them that the great body of shareholders 
fully sympathised with them and would give them their confidence at all 
times. 

Mr. FOX asked the board to consider carefully whether there was not 
some other way of dealing with the matter. 

The CHAIRMAN, in further reply, said the point he wished the share- 
holders to understand was that unless the company were reconstructed 
it would be left where it now was—in & waterlogged condition, with & 
debit balance of about £129,000, which must be dealt with before anyone 
could be paid anything. He was sure no one wished to leave the com- 
pany in such a condition as that. The directors bad for some months 
considered the matter; they had consulted all classes of shareholders 
about it, and they had come to the conclusion that there was no other 
method of reconstruction which would enable them to put the company 
in the position financially which they thought it should be in except by a 
bill in Parliament. If November passed without the bill being deposited, 
the Standing Orders of Parliament would not have been complied with, 
and the directors would then be unable to consult the shareholders about 
it. The proxies which had been sent in to the directors showed that 
there was a large consensus of opinion favourable to the deposit of the bill. 

The resolution was then carried by 16 to 14. 

The retiring directors (Dr. W. H. Harris and Mr. James Parker) were 
re-elected, as were the auditors (Messrs. Monkhouse, Stoneham & Co.), 
and the proceedings terminated. 


BRITISH THOMSON-HOUSTON CO. (LTD.)—Àt the meeting on Wednes- 
day the chairman (Mr. G. Franklin) moved the adoption of the report 
given in our last issue, and said that the company had had a very much 
longer rope to hold down ” at Rugby than they had ever had before. The 
difliculties which arose in connection with the manufacture there, and 
the difficulties which had since become manifest by reason of severe com- 
petition, were sufficiently serious, and required constant attention on the 
part of the board. 


ELECTROLYTIC ALKALI CO. (LTD.)—At the annual meeting on Tuesday 
Mr. C. C. Connor referred to certain differemees of opinion among the 
directorate. After mature consideration the directors had acquired all 
the patents for improvements in processes submitted to them which they 
considered valuable. The company’s plant ‘stood in the books at cost, 
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less deprcciation, and the majority of the board, as well as the auditors, 
were satisfied that the published figures were correct. The company had 
suffered from influences altogether uncontrollable by the directors, and 
bearing that in mind they considered the report encouraging. The net 
trading profit was £4,200, against £500 last year. Mr. J. Hargreaves 
opposed the adoption of the report and maintained that certain salt plant 
which the company possessed was not adapted to their requirements, 
After a very long discussion the report was adopted. 

DRAEE & GORHAM (LTD.)—The directors’ report for the year ended 
June 30 states that after payment of all charges, including bonuses to 
staff, the net profit is £10,821. 18s. 9d., which, with £1,722. 4s. 4d. from 
previous year, makes £12,544. 3s. 1d. It is proposed to appropriate this 
by paying a dividend at rate of 6 per cent. per annum (£7,500), placing 
£3,000 to reserve, and carrying forward £2,014. 3s. 1d. The directors 
regard the increase of £2,172. 19s. in the net profit as satisfactory, as 
during the period under review there has been little improvement in 
the general condition of electrical business. The Church Stretton supply 
station bas been started, and has worked efficiently from the commence- 
ment. In addition to Goodwood, which has been completed, the com- 
pany are engaged in lighting the village of Fochabers for the Duke of 
Richmond aud, Gordon from the water-power generating station which is 
already supplying light to Gordon Castle. The company have been 
entrusted with the electrical equipment of a cotton mill in Lancashire, 
in which power amounting to upwards of 1,000 m.r. will be transmitted 
electrically. It is anticipated that this work, which bas been through- 
out designed by the company’s staff, will lead to important develop- 
ments. A large number of installations have been carried out during 
the year, and the work in ‘hand on June 30 was greater than at the cor- 
responding period of the previous year. Negotiations are in progress for 
the acquisition on leage of further premises for factory purposes, the pre- 
sent arrangements affording insufficient facilities for the manufacturing 
department of the company's business. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


——— — 
NEW COMPANIES. 

CUMBERLAND POWER SYND. (LTD.) (86,364.)—Reg. Nov. 4, capital 
£5,000 in £5 shares, to adopt an agreement with J. Sturgeon, B. H. 
Thwaite, A. R. Chorley and J. Paterson, and to carry on, in Cumberland 
and elsewhere, the business of an electric power and power-gas supply 
company, electricians, electrical and general engineers, suppliers of elec- 
tricity, &c. First directors, A. Lupton, W. F. Smith and J. T. Pullon. 
Reg. office, 4, South-parade, Leeds. 


JONES x LESLIE (LTD.) (86,318.)—Reg. Oct. 31, capital £2,000 in £1 
shares, to acquire and carry on business of electrical engineers, carried on 
as Jones & Leslie, manufacturers of electrical and other machinery, tool 
makers, &c. First directora, T. L. Jones, W. Jones and J. S. Jones. 


MAKIN & CO. (LTD.) (86,357.)—Reg. Nov. 3, capital £1,000 in £1 
shares, to acquire the business carried on at Sheffield as Makin & Co., 
and to carry on the business of electricians, electrical and mechanical 
engineers, &c. First directors are J. Makin and R. C. Smith, jun. Reg. 
office, 23 and 25, Division-street, Sheffield. 


P. M. ELECTRIC MFG. CO. (LTD.) (86,307.)—Reg. Oct. 30, capital 
£2,000 in £1 shares, to carry on the business of manufacturors of and 
dealers in electrical apparatus, sparking plugs, induction coils, tremblers 
and all accessories, parts or articles used in connection with the electric 
portion of motor cars, launches and omnibuses and other self-propelled 
vehicles, manufacturers and vendors of electrical apparatus of any kind, 
&c. Mr. P. Baxter, permanent director. 

SAXBY & FARMER (INDIA) (LTD.) (86, 274.) Reg. Oct. 26, capital 
£50,000 in £1 shares, to acquire factory of Heath and Gresham (Ltd.), 
Calcutta, and to carry on in any part of the world the business of railway 
signal and interlocking apparatus manufacturers and contractors, on- 
gineers, makers of and dealers in pneumatic and electric tools and appli- 
ances and signals, producers, storers and suppliers of electricity, &c. First 
directors C. Hodgson, G. Terrell and W. Wingfield. 

SOUTH AMERICAN TRAOTION CO. (LTD.) (86,332.)—Reg. Nov. 1, capital 
£10,000 in £1 shares, to carry on in South America or elsewhere the 
business of contractors for public and other works and conveniences, 
tramway, railway, omnibus and van proprietors, manufacturers of tram- 
way and railway carriages, dynamos and accessories, suppliers of elec- 
tricity, &c. 

TELEGRAPHIC CODE CO. (LTD.) (86,295.)—Reg. Oct. 28, capital £2,000 
in £1 shares, to carry on the business of authors, compilers, adaptors, 
publishers and sellers of telegraphic codes or secret cyphers, &c., and to 
adopt an agreement with J. G. Schütte. Reg. office, 2, Royal Exchange- 
buildings, London, E.C. 

STATUTORY RETURNS. 

ANGLO-PORTUGUESE TELEPHONECO. (LTD.)—In return to Aug. 9 capital 
is £100,000 in £1 shares, of which 75,000 bave been taken up. £1 per 
share has been called up on 1,000, and £1,000 has been received. £74,000 
is considered as paid on remainder. Mortgages and charges, £50,000. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—Return to Aug. 7 gives 
capital as £4,000,000 in 200,000 ordinary and 200,000 preference shares of 
£10 each, of which 133,301 ordinary and 161,437 preference have been 
taken up. £10 per share has been called up on 117,926 ordinary and 
142,500 preference, and £2,604,250 has been received. £343,120 is con- 
sidered as paid on 15,375 ordinary and 18,937 preference. Mortgages and 
charges, £1,817,307. 
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DIOK, KERR & OO. (LTD.)—In return to Oct. 12 capital is £650,000 in 
70,000 preference and 60,000 ordinary shares of £5 each, of which 61,000 
preference and 52,000 ordinary have been taken up. £5 per share has 
been ealled up on 53,000 preference and £265,000 has been received. 
£300,000 is considered as paid on 8,000 preference and 52,000 ordinary. 
Mortgages and charges, £294,130. 

DIRECT WEST INDIA CABLE CO. (LTD.)-—In return to Oct. 5 capital is 
£120,000 in 24,000 shares of £5 each, of which 12,000 have been taken 
np. 2. 10s. per share has been called up and £30,000 has been received. 
Mortgages and charges, £74,500, 
` ERNEST SCOTT & MOUNTAIN (LTD.) — According to return to Oct. 12 
capital is £150,000 in 100,000 ordinary and 50,000 preferred ordinary 
ehares of £1 each, of which 97,790 ordinary and 29,300 preferred ordinary 
have been taken up. £1 per share has been called up on 75,790 ordinary 
and 29,300 preferred ordinary, and £105,090 has been received. 22,000 
shares are considered as fully paid. A further £4. 19s. has been received 
in respect of one forfeited share. Mortgages and charges, £33,900. 


WITTING BBORALL & CO. (LTD.)—Return to Oct. 9 gives capital as 
£40,000 in 1,150 A and 850 B shares of £20 each, of which 2,000 A and 
850 B have been taken up. £4 per share bas been called up on 850 B 
and £3,400 has been paid. £23,000 is considered as paid on 1,150 shares. 
Mortgages and charges, nil, 


MORTGAGES AND CHARGES. 


CHEPSTOW ELECTRIC LIGHTING & POWER CO. (LTD.)—Issue on Oct. 7 
of £1,000 first mortgage debentures, part of series created Oct. 29, 1904, 
to secure £3,000, charged on company's undertaking and property, present 
and future, including uncalled capital. Holders, India Rubber, Gutta 
Percha and Telegraph Works Co. No trustees. No previous issue of 
same series. 

CONSOLIDATED SUPPLY CO. (LTD.) Issue on Oct. 6 of £2,500 deben- 
tures, part of series created Sep. 22, 1905, to secure £5,000, charged on 
company's undertaking and property, present and future, including un- 
called capital. Holders, Consolidated Electrical Co. No trustees. No 
previous issue of same series. . 

ENGINEERING INSTRUMENTS (LTD.)—Issue on Oct. 18 of £2,000 de- 
bentures, part of series created Oct. 9, 1905, to secure £3,000, charged on 
company’s undertaking and property, present and future, including un- 
called capital. No trustees. No previous issue of same series. 


CITY NOTES. 
—— 


MEMORANDA (Nov. 9).—Bank rate 4 per cent. (since Sept. 28, 1905), 
Price of silver 29d. per oz. Consols 88,5. —881! for money, 881—884 
for account; 24 per cent. annuities 872—88. Consols Pay Day, Dec. 1: 
Stocks and Shares Continuation Day, Nov. 13; Ticket Days, Nov. 14 
and 29; Pay Day, Nov. 15; Mining Share Carry-over Day, Nov. 10. 


AMAZON TELEGRAPH CO. (LTD.)—The accounts for the year ended 
June 30 show a net profit, after providing for interest charges and service 
of debentures, of £9,836, reducing the debit balance forward to £78,235. 


CASTNER-KELLNER ALKALI CO. (LTD.)—The directors have declared an 
interim dividend for the six months ended Sept. 30 at the rate of 4 per cent. 


COMPAGNIE FRANCAISE DES TRAMWAYS ELECTRIQUES ET OMNIBUS 
DE BORDEAUX.—The directors announce that a dividend for the half-year 
ended June 30 will be payable on 15th inst as follows : 4:80f. on registered 
shares, by endorsement on certificate; 4:59f. on bearer shares. 


W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)— The list of applica- 
tions will open on Monday next, and will close on or before 4 p.m. 
Thursday, Nov. 16, in an issue of £150,000 of 43 per cent. first mortgage 
debenture stock in the above company. This issue forms part of a total 
authorised issue of £300,000. Subscriptions are invited for £108,022 at 
par, in multiples of £1, the balance of the issue being allotted to holders 
of the existing debenture stock (in the circumstances mentioned below). 
10 per cent. is payable on application, 40 per cent. on allotment, 
and 50 per cent. on June 1. ‘The stock will be secured by a first 
charge upon the company's frechold works at North Woolwich and 
Gravesend, on the leasehold offices of the company, and by a floating 
charge upon the undertaking and all the other properties of tbe com. 
pany whatsoever. Interest will be payable June 1 and Dec. 1 in each 
year, the first half-year's interest upon the 50 per cent. payable on 
application and allotment will be paid on June 1, 1906. The stock is 
irredeemable for a period of 10 years from Dec. 1 next, after which the 
whole or any part may be redecmed at the company's option on six 
months’ notice at 105 per cent. An abridged prospectus of this issue 
appears on another page. W. T. Henley's Telegraph Works Co. was 
established as far back as 1880, to acquire the then old-established busi- 
ness of Mr. W. T. Henley, one of the first firms to become associated with 
the electrical industry in this country. The company's position in this 
industry is firmly established, and the particulars which are set out in the 
full prospectus show the extent of the company's business. The total assets, 
without any allowauce for goodwill, reached at Dec. 31 last the formidable 
sum of £726,718. 14s. 5d. The last 10 years' ordinary dividends range 
from 8 per cent. in 1895 to 10, 12, 14, 15, 20 and 15 per cent. respectively 
in subsequent years. For the last two years the ordinary dividend has 
been 15 per cent. The reserve account at Dec. 31 last stood at £120,000. 
The nett profit for the year ended Dec. 31 last was £38,263. 11s. 4d. 
After paying debenture interest, directors’ remuueration, auditors’ fees, 
income tax, and allowing £4,500 for depreciation of machinery, &c., the 
total amount required to meet the interest on the present issue of deben- 
ture stock is £6,750, or less than one-sixth of last year’s net profits. 
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CORR NIS beyond those obtainable with moderately high voltages, high- 


tension continuous-current traction has still excellent chances. 
In such cases, in fact, the transmission of electrical energy 
must take second place in the consideration of the problem, 
and the cheapness and efficiency of the car equipment becomes 
the factor which decides between the two competing systems. 
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IT has been our usual custom in recent years to publish the 
full text of the Institution of Electrical Engineers’ Presidential 
Address on the day following its delivery ; but we were pre- 
vented from doing this last week by the fact that the oscillo- 
graphs used as lantern slides to illustrate the latter part of the 
address were not available until a late hour on Thursday. We 
were able, however, to publish the first part of the address and 
to give a summary pointing out and commenting on the leading 
features of the whole. This week we print the remainder of 
the address, and we have reproduced on an enlarged scale 
portions of the oscillographs illustrating it. 


` 


IN view of the well-known advantagės of the continuous- 
current series motor for lines on which rapid acceleration iš 
of chief importance, we have no doubt that the 1,500-volt 
continuous-current traction motors built and tested by the 
eminent Swiss firm of J. J. Rieter & Co. will awaken con- 
siderable interest among traction men. The design of these 
motors, described on another page, differs but slightly from 
standard traction practice. Auxiliary commutating devices 
were not found necessary, as good commutation could be 
secured by employing a very large number of commutator 
segments and providing a large neutral zone, thus increasing 
the reluctance of the magnetic path of the short-circuited coils. 
An unusual feature is the employment of wood wedges in the 
place of binding wire. Four motors of this type in series 
would allow the trolley voltage to be raised to 6,000 volts or 
more— i.e., a voltage which has not often been exceeded in 


alternating-current traction systems. 


— — 


Mock enthusiasm has been aroused among telegraph and 
telephone men by Mr. Gavey’s defence of the status of the 
telegraph and telephone engineer. Whether the importance 
of the work which this engineer has to carry out be brought 
home to the mind of his “ heavy ” engineering confrére better 
by quoting cubic yards of clay and tons of copper or by calling 
attention to the intricate and complex problems involved in 
the design and construction of a telephone exchange is imma- 
terial; he justly resents the imputation that he is not an 
engineer or even that his engineering is not of an equally high 
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Mosr local authorities owning electricity supply under- 
takings are anxious that their electrical engineers should 
attend the annual eonference of the Incorporated Municipal 
Electrical Association, and they are quite willing to pay all 
expenses. “The pirit is willing, but the flesh is weak,” how- 
ever, for the Local C \ ernment Board refuses to sanction such 
expenditure. At the last annual general meeting of the Associa- 
tion, Ald, PEARSON, of Bristol, said he had brought the matter 
before the Local Government Board, and had met with no encou- 
ragement. Now, the Urban District Council of St. Annes-on-the- 
Sea hz» brought forward a resolution asking the Executive com- 
mittee of the Association to make “strong representations” to 
the Board with reference to this matter, and has sent a circular 
to other Local Authorities asking their collaboration. We 
fear that this effort is doomed to failure, even if the Executive 
Committee deems it expedient to take the suggested step, for the 
refusal of the Local Government Board was very decided on the 
previous occasion. There is, however, another and much simpler 
alternative, which was mentioned at the Incorporated Municipal 
Association Conference although it was not taken then as a 
serious suggestion. The Local Authority can make it a condition 
of the electrical engineer’s appointment that he attend the Con- 
ference of the Municipal Electrical Association at his own 
expense, and in fixing his salary due consideration would be 
taken of this obligation. The difficulty still remains with 
regard to the expenses of members of the Electricity Com- 
mittee who may accompany the engineer, but we may safely 
leave it to themselves to find a way out. 


REPRESENTATIONS are again being made to the London 
County Council by certain of the Borough Councils, that the 
powers to enable the latter to undertake the wiring and fitting 
of consumers’ premises for electric supply be again applied for 
in the coming session. Already the suggestion has been 
rejected twice by Parliament, and we hope the municipal 
electric supply authorities of London will soon see the wisdom 
of following the lead of the companies in this matter, and 
leave the work to the wiring contractors. Under their Articles 
of Association, all the London electric supply companies have 
wiring powers, but we believe we are right in stating that in 
no case are they exercised. There is already a superabun- 
dance of firms in this branch of the business and the margin 
of profit is extremely small. Further rate-aided competition, 
therefore, cannot be good for the consumer, for shoddy work 
must result if prices are cut still more. 


Mr. Druitt HALPIN'S patent (No. 20,203 of 1891) relating to 
“ Improvements in the Working of Steam Boilers will expire 
next Monday. This invention aroused much interest amongst 
electrical engineers when the Shoreditch dust destructor 
station was built, but in its application there full advantage 
was not taken of the system. It was not until the satis- 
factory results following its adoption at the Kensington and 
Notting Hill joint electricity works at Wood-lane became 
generally known (The Electrician, Vol. LIIL, p. 231) that 
other electrical engineers decided to make further trials of 
Mr. HALPIN'S method. The invention, it may be remembered, 
covers' the storage.of hot feed water during slack hours and its 
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utilisation during times of heavy load. There are four claims, 
the first of which covers 


The method of working steam boilers, whereby any excess of power 
generated therein over and above that which for the time being requires 
to be expended in work is transmitted in the shape of hot water and 
steam to one or more reservoirs separate from the boiler, but capable of 
being placed in communication therewith through the medium of forcing 
apparatus, bo that the separate store of power thus formed may be sub- 
sequently drawn upon when an increased duty has to be performed by the 
boiler, substantially as described. 


In the course of informal discussions, some engineers have 
expressed the opinion to us that the startling results obtained 
at Wood-lane have not been solely due to the thermal storage, 
and therefore we trust that the results of a number of other 
trials will soon be available, when we devoutly hope the value 
of this simple means of improving the load factor of the boiler 
may be firmly established. 


WE have frequently protested against ‘irresponsible state- 
ments in the daily papers regarding fires alleged to have been 
due to electrical causes. In the majority of such cases there 
is little or no foundation for the allegation, and, asa rule, it is 
merely put forward in default of some reasonable explanation. 
An instance of much interest occurred on Friday last, when Dr. 
F. J. WALDO, J.P., the city coroner, held an inquiry regarding 
vious Sunday evening. Thehousekeeper, one of the proprietors 
of the property, and two officials of the Fire Brigade, expressed 
the opinion that the fire was due to fusing of electric wires, but 
they did not produce a scrap of evidence in favour of their 
assertion. Indeed, Col. Fox, of the Salvage Corps, admitted 
that the basement was “littered with rubbish, which would 
smoulder for hours, and Mr. GAMBLE, of the Fire Brigade, 
said that a light thrown on this rubbish might have caused the 
outbreak. It is regrettable that the jury accepted such un- 
satisfactory evidence and that it was not possible to secure 
more definite data. As a matter of fact, the Coroner paid a 
visit to the scene of the fire the morning afterwards, but the 
electricity meter had already been removed. Now, it is, of 
course, just possible that the outbreak was caused by defective 
wiring, especially as it appears that all the work was in wood 
casing, and, according to one of the witnesses, the basement 
was very damp. It would be foolish to deny that fires may be 
caused by defective house wiring ; on the contrary it behoves 
consumers to have thoir installations carried out in accordance 
with the best practice and submitted to periodical inspection. 
Good modern wiring subjected to only average wear and 
tear is absolutely safe, and not the slightest danger need be 
apprehended. 


* 

SINCE attention was called to the effect of ** surgings" in long 
conductors carrying currents at high potentials, engineers 
responsible for the design and maintenance of conducting 
systems under these conditions have been paying considerable 
attention to this question. In spite of the study, both analytic 
and experimental, which has been made in connection with 
the subject, however, these engineers can still do little more 
than provide a means to prevent such surgings from having 
injurious effects on the plant, for the phenomenon is unfortu- 
nately too complex for accurate pre-determination. The: 
most dangerous surgings occur, we believe, when the cur- 
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rent is interrupted and an arc is drawn in air, and probably 


nobody knows exactly what are precisely the high- frequency 


oscillations in such circumstances. But even if this phenomenon 
be understood, it would be another question altogether to 
calculate the maximum rise of potential; and then, again, 
supposing we could calculate the maximum rise, the problem 
is only begun, for the tendency to break down insulation by 
these transitory effects depends not only on their maxima but 
on their duration. Fortunately, even if we cannot count on 
preventing the surgings, we are able to prevent them from 
doing damage, now that we know of their existence. 


New Electric Power Scheme for London.—Last night's 
Evening Standard announces from an “official” source that 
powers are to be sought this year for the erection of a large 
power station at St. Neots, on the river Ouse, in Huntingdon- 
shire, from which electrical energy is to be transmitted to 
London for the supply in bulk to existing electricity suppl 
companies and borough councils, and for the running of rail- 
ways. It is stated that no compulsory powers will be sought 
by the promoters which will interfere with the present estab- 
lished distributors. Current is to be conveyed from St. Neots 
to Enfield, a distance of 40 miles, on an overhead steel lattice 
[onis line along & poe right of way adjacent to the Great 

orthern Railway line, with the consent of the company. From 
Enfield to London the transmission will be underground. It 
is stated that coal will be obtainable at between 6s. and 
7s. per ton, and that electrical energy will be supplied 
in London at jd. per unit. The generating station is to be 
equipped with turbo-generators, the aggregate capacity of 
which will be 60,000 kw. normal output, with an overload 
capacity of 90,000 kw., which can be sustained. during the 


hours of maximum demand. The engineers to the scheme are 


Messrs. Harper Bros. and Messrs. Kincaid, Waller, Manville 
& Dawson, and it is estimated that the cost, inclusive of 30 
miles of distributors, will not exceed £2,000,000. We are in 
a position to state that the above particulars are, in the main, 
correct, and we hope to give our readers fuller information 
with regard to the scheme in our next issue. 


The New York Subway.—This electric railway was opened 
on October 28, 1904, and has therefore just completed its 
first year's working. During the 12 months no fewer than 
106,000,000 passengers were carried, in spite of the fact that 

t difficulties have been encountered, and only part of the 
ine is actually working. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tarifa—Tangier 6 sees Jan. 18, 1904 ee — 
Jamaica— Colon Jan. 10, 1905 .. — 
Cadiz —Teneriffe............ July 20,1905 .. — 
Kotonou— Grand Bassam.... Oct. 4, 1905 — 
Medan—Olehleh ............ Oct. 26, 1905 Nov, 18, 1905 
Oran—T E Oct. 30,1905 .. — 
Tangier—Cadiz ............ Oct. 30, 1905 . — 


The Protection of H.T. Insulators.— According to the 
Canadian Electrical News, protection for pole-line insulators 
has become & necessity upon the H.T. transmission lines in 
California. The natural deposition of moisture upon them in 
fogs, or of dust in dry weather, is apt to cause short-circuits 
resulting in burning, and often destroying, the pole. This is 
now provided against by sheltering all insulators by A-shaped 
boxes or sheds. 


Royal Society.—Among the Papers down for reading yester- 
day were The Transit of Ions in the Electric Arc,” by A. A. 
Campbell-Swinton. Communicated by the Hon.C. A. Parsons, 
C.B., F.R.S. “On the Laws of Radiation,” by Prof. J. H. 
Jeans. Communicated by Prof. J. Larmor, Sec. R. S. The 
Accurate Measurement of Ionic Velocities,” by Dr. R. B. Deni- 
son and Dr. B. D. Steele. Communicated by m William Ram- 
say, K.C.B., F.RS. “The Electrical Conductivity of Dilute 
Solutions of Sulphuric Acid,” by W. C. D. Whetham, F.R.S. 


-| steamers. 


Junior Institution of Engineers.—As the annual dinner of 
the Institution of Electrical Engineers has been fixed for 
Friday, December 8th, it has been decided to postpone the 
reading of the Paper on “Electric Mains for Power Trans- 
mission Work," by Prof. J. T. Morris, to the following Friday, 
December 15th. In connection with the Paper a visit has been 
arranged to Messrs. Johnson & Phillips' works at Charlton on 
Saturday morning, December 16th. 


Northampton Institute Engineering Society.—The above 
society has just been formed in connection with the North- 
ampton Institute. The first meeting will be held this evening 
at the Northampton Institute, St. John-street-road, Clerken- 
well, when a Paper will be read by Mr. S. M. Hills on *A 
Comparison between Gas and Electricity in regard to their 
use as Illuminants." Dr. R. Mullineux Walmsley, principal of 
the Institute, will take the chair at 7:30 p.m. 


Electricity in Horticulture.—It is stated that the United 
States Department of Agriculture has begun extensive experi- 
ments into the growing of plants by electric light. Apparently, 
most plants grow only during the day and rest at night, and 
the experiments, aside from their scientific value, will be made 
with the object of forcing the growth of vegetables, &c., so 
that they will work 24 hours a day instead of 12 or so under 
normal conditions. The economic side of the question will 
also get careful attention to ascertain if the outlay of electricity 
can be returned at a profit. 


The Board of Trade and Electric Tramways.—The November 
circular of the Tramways and Light Railways Association 
states that on November 1st Sir Herbert Jekyll, on behalf of 
the Board of Trade, received representatives of the three 
Tramway Associations in order to discuss certain matters con- 
cerning electric tramways. The chief question raised was the 
Board of Trade memorandum on Details of Equipment of Con- 
struction relating to Tramways and Light Railways laid on 
Public Roads, whilst discussion also took place upon the ques- 
tions of guard wires and insulator inspection. The Board of 
Trade has promised to give the matter their careful consideration. 


Transatlantic Telegraphy.— According tothe Electrical World 
of New York, Mr. Marconi recently arrived in the United 
States on the “Lucania,” and under his supervision the 
Cunarder kept in communication all the way with other 
hen interviewed, he said: “The most important 
thing I have to tell you is that we propose soon to instal long- 
distance transmitting apparatus on the 25-knot Cunarders now 
being built. Thatis something that has not been done before— 
the transmitting of long-distance E on shipboard. The 
instruments will cost $25,000 each. e propose to establish 
in the near future a commercial system between England and 
Canada." That at any rate—to propose the establishment in the 
near future of à commercial wireless system between England 
and Canada—has been done before. 


Personal.— Mr. Sidney Collett, who has for many years been 
connected with the Eastern and Associated Telegraph Com- 
panies, and who has always taken much interest in the religious 
welfare of the telegraph staff at home and abroad, has just 
published a book of 300 pages entitled “ The Scripture of 
Truth ” (S. W. Partridge & Co., London: price 2s. 6d. net). 
The book is tastefully bound in cloth boards, and contains, in 
concise and readable form, information not otherwise easily 
obtainable on such important subjects, amongst many others, 
as the origin and plan of the Bible ; inspiration ; alleged errors. 
and contradictions ; Joshua’s long day; the “days” of Crea- 
tion ; age of the World ; population before the Flood ; Science 
and the Bible—under Anthropology, Geology and Astronomy ; 
also summaries of the sacred Books of the East. The book is 
Interesting as well as instructive, and seems calculated to 
meet a felt want even amongst the many books which deal with 
such subjects. 


Wave Shapes in Three-Phase Transformers.—Prof. F. J. 
Dykes, Professor of Electrotechnics at H.M. Gunnery and 
Torpedo School, Portsmouth, has sent us an interesting com- 
munication with regard to Mr. Clinker's recent article on 
* Wave Shapes in Three-Phase Transformers." Prof. Dykes 
went somewhat fully into the subject of wave forms in poly- 
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phase systems three years ago in the engineering laboratories 
at Cambridge, and amongst other things dealt with this very 
question of the star voltage wave in a set of three-phase trans- 
formers. He has sent us a copy of the thesis in which these 
results are embodied. In the part of it to which we allude, 
he arrives, both theoretically and experimentally, at similar 
conclusions to Mr. Clinker, and investigates the matter some- 
what further. We understand that the contents of this and 
another part of the thesis are to be included in the second 
volume of Mr. Alexander Russell's “Treatise on the Theory of 
Alternating Currents,” now in the press at Cambridge. 


Electromaguets for Lifting Purposes.—Considerable use is 
made in Germany of electromagnets for lifting and transport- 
ing iron castings, &c., in workshops. The form of magnet 
employed varies with the kind of material to be lifted. For 
lifting objects with an uneven surface, for instance, electro- 
magnets are used, epee of which are capable of a certain 
movement so as to adapt themselves to the uneven surface. 
For lifting material of a thickness of at least 2 in., the best 
magnet in all respects is said to be the pot type of electro- 
magnet. If the object to be carried is long and narrow, it is 
usual to arrange a number of electromagnets side by side in a 
common shell, and for transporting sheet metal, the magnet is 

rovided with a number of poles in a cluster. According to 
Elektrische Bahnen & Betriebe, Messrs. L. Stuckenholz & Co. pro- 
vide certain types of their electromagnets with an arrangoment 
of levers sieh automatically embrace and support the object 
when it is raised by the crane. This device prevents the 
objects from falling should the current fail, and also allows the 
current to be switched off after the material has oncebeen raised. 


A London Traffic Board.—Sir Henry Oakley, chairman of 
the Central London Railway Co., wrote to Sir Francis Hop- 
wood, permanent secretary to the Board of Trade, on Novem- 
ber 13th, asking as to the likelihood of any steps being taken 
by Parliament next session to give effect to the report of the 
Royal Commission on London traffic. The object of the letter 
was to secure some information that might serve as guidance 
and assistance to railway companies in regard to the promotion 
of new schemes. The following reply was sent by Sir Francis 
Hopwood :— 

In reply to your note of to-day’s date, I am authorised by Lord Salis- 
- bury to inform you that His Majesty's Government have sanctioned the 


preparation of a bill relating to London traffic and involving the establish- 
ment of a traffic board, as recommended by the Royal Commission. It 


is impossible to say what effect (if any) the introduction of the bill will: 


have upon the decisions of Parliamentary committees appointed to deal 
with railway and other private bills touching the traffic interesta of 


London, but Lord Salisbury thinks it is only fair that notice should be. 


given of the intention of the Government to introduce such a bill, in 
order that, in the light of this information, promoters might determine 
what course they think it right to adopt as to proceeding with their pro- 
posals during the coming session. 

Standardisation of Glow Lamps.—We are informed that a 
conference of glow-lamp makers will be held at the Institution 
of Civil Engineers on Friday next at 11 a.m. The subject, 
which is now being dealt with by the sub-committee on Phy- 
sical Standards, presided over by Dr. Glazebrook, the director 
of the National Physical Laboratory, has recently come under 
the notice of the Incorporated Municipal Electrical Association, 
with the result that Mr. C. D. Taite, of Salford, and Mr. 
George Wilkinson, of Harrogate, have been appointed to repre- 
sent the Association on this committee. A circular dealing 
very completely with the various questions affecting the stan- 
dardisation of carbon filament glow lamps has lately been 
issued to the manufacturers, and we understand that very 
valuable information has been placed at the disposal of the 

committee. In view, however, of the many difficult questions 

involved, the Sub-Committee on Physical Standards have 
decided that before formulating any recommendations to be 
put before the Electrical Plant committee for transmission to 
the main committee the interests of all concerned would be 
best served by convening a conference and, in a friendly 
manner, discussing those points which appear to be somewhat 
difficult from the point of view of standardisation. 


A 25,000 Mile Test of an Electric Locomotive.—The New 
York Central Railway Co.’s locomotive No. 6,000, which is 
being tested at the Schenectady experimental track, and was 


a condition to complete the 50,000 run. 
the locomotive has been in service regardless of weather, run- 
ning light or with trains up to 12 cars in length. A speed of 


built by the General Electric Co. of America and the American 
Locomotive Co., completed its 25,000th mile at 1.15 p.m. 
on October 20th, thus finishing the first half of the 50,000 
mile test to which it is being subjected. 
the motors on the locomotives are those with which the test 
began, the commutators are perfectly smooth, the brushes have 


We learn that 


run the 25,000 miles with a wear of only $ in., and appear in 
During these tests 


85 miles an hour has been indicated, and in competition the 


electric locomotive has easily beaten the fastest steam trains on 
the New York Central Railway. The total cost of all repairs 
on the locomotive, excluding the injury caused when the shed 
9 it was housed was burned, has been $428-17 for 25, 000 
miles. 
is every indication that a material reduction of expense will be 
effected on the second half of the test. 
description of this locomotive in The Electrician, Vol. LIV., 
pp. 178 and 384, and Vol. LV., p. 337. 


This is an average of $0:017 per mile run, and there 


We gave a complete 


Electric Tramway Brakes with Hydraulic Release.—In 


tramcars whose brakes are applied by the action of an electro- 
magnet, it has been the practice to keep the brake in the on 
position by a ratchet and pawl arrangement. According to 
Les Annales des Travaux Publics, this locking device has recently 
been displaced to a large extent in Germany by a hydraulic 
arrangement. 
form of a piston moving within a cylinder. When the plunger 
is sucked up into its solenoid against the pressure of a spring, 
liquid is drawn into the cylinder from a small tank.” If, now, 
the current to the electromagnet be interrupted, the plunger 


The plunger of the electromagnet takes the 


cannot move backwards because the liquid previously drawn 
in through the non-return valve cannot escape, and, therefore, 
the brakes cannot come off. This valve can be lifted to a 
smaller or greater extent by a separate electromagnet of small 
dimensions. The application of the brake and the release 
valve is governed by a small controller near the car driver. 
The handle of this controller is capable, not only of being 
rotated, but also of being moved up and down. While a 
rotary movement of the handle causes more or less current 
to flow ris the main electromagnet, the up or down move- 
ment of the handle makes or breaks contact with the small 
electromagnet. The total weight of the apparatus described, 
including the brake controller, is stated to be 150 kg. (333 Ib.) 


Street Lighting. We have received the following letter 
from Mr. W. J. Davy in connection with the correspondence 
on the electric lighting of the City of London, which has re- 
cently appeared in these columns:— 


I think that every engineer is agreed that the City of London, consider- 
ing its position in the mercantile world, is one of the worst illuminated 
cities, and that the old arc lamp standards and lamps are an eyesore, and 
have been out of date for some years. No attempt has been made to 
improve the city lighting, notwithstanding the great progress that has 
been made in electric lighting within recent years. 

The present method of planting numerous gas standards on the edge 
of the footway has increased the obstruction, and has not helped to illu- 
minate the streets properly. In foggy weather, incandescent gas is next 
to useless, and when a fog comes on it takes a considerable time to light 
up endless rows of lamps, and just as long to extinguish them again. 
It is most important that in large cities like London, where fogs are 
troublesome, to light up the streets immediately a fog appears, and this 
can only be done satisfactorily by means of electricity. 

For the lighting of Fleet-street, instead of 12 arc lampsI would prefer to 
use 16 flame lamps of a special pattern, for the reason that I should get a 
better distribution of light on the foot and road-way and a higher efficiency. 
I would suggest placing the new posts alongside the buildings (provided 
this was allowable), and would suspend the lamps from swan-necks on 
these standards, fitted with suitable hoisting gear. The advantage of 
placing the post near the buildings is that, besides giving a clear foot- 
way, it facilitates trimming, and the street can be properly illuminated. 

The lamps would take, say, 230 watts each, and assuming the burning 
hours were 4,000 per annum, the approximate cost works out as follows :— 


Cost of electricity per annum for 16 lamps ............ £01 0 0 
Cost of carboning per annum for 16 lamps ............ 28 16 0 
Cost of trim ming and maintenance per annum for 16 lamps 26 O0 0 

Total cost per annum .£115 16 0 


The light per candle-foot would be 25 per cent. better than gas as now 
installed. I have not included in the above costs the interest on capital, 
&c., and my calculation is based on the assumption that about 100 lamps 
are installed. 
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Wireless Telegraphy in Japan.—A book on Wireless Tele- 
graphy, printed in Japanese characters throughout, has been 
sent us by the author, Mr. A. Kimura, an engineer in the 
Japanese Navy. In a covering letter the author writes as 
follows :— 

TO THE EDITOR OF THE ELECTRICIAN. 
Naval Ordnance Depot, 
Yokosuka, Sagami, Japan. 


Dezan Sm: My little book on wireless telegraphy has been sent to you 
from the publisher with my compliments, It is not, however, for asking 
your review, but for acknowledgment of your valuable and exhaustive in- 
formation as well as for your sound judgment upon the practical aspects 
of the subject. These I have freely used in my book, because, having had 
experience in the scientific and practical sides of the subject since 1900, 
I find your weekly to be the highest authority on all that pertains to the 
present system of wireless telegraphy. Hence the contents of my book 
are not new to you, inasmuch as I have refrained from writing anything 
which our Admiralty holds confidential, and that is all about the wireless 
telegrapby in my navy. The object of writing this book has been to 
show the dark sides of wireless telegraphy, and that, I deem, is the most 
important affair to the people and al those who have interest in the 
subject, either in making the laws for, or in drawing any benefit from, 
this all-convenient yet very dangerous method of communication. 

Perhaps I am too much impressed by the darker side of the subject 
because I am working for the navy ; and, as for the navy, we must think 
primarily for the time of war. Still, as a civil question, any action taken 
in ignorance of the real facts might cause a lasting menace to the public 
safety, Hence this book for the people and specially for those who may 
leave a share in establishing laws. 


Refuse Destructors at Fiume.—In the course of a lecture 
before an engineering society in Trieste, Herr L. Bescocca gave 
some interesting information concerning the refuse destructors 
which have been in operation at Fiume 5 since last 
May. From 20 to 22 tons of refuse (including from 6 to 7 
tons of street refuse) are gathered daily in Fiume. The furnace 
has four grates and two combustion chambers, the refuse being 
fed in at the top by one gang of men and spread out over the 
grate by another gang. The products of combustion contain 
some 10 per cent. of CO, and the gases, leaving the boiler at a 
temperature of about 280°C., pass on to a chimney 130 ft. high. 
The boiler is of the water-tube type and of Messrs. Simonis & 
Lanz’s make. It is designed for a pressure of 140 lb. to the 
square inch, and has a total heating surface of 1,930 sq. ft. 
After leaving the boiler, the steam is superheated to about 250°C., 
and then passes on to a vertical compound condensing engine 
which drives a Ganz 100 kw. 5,000-volt 42 ~ three-phase alter- 
nator at 210 revs. per min. The larger part of the energy 
generated is used in the water works near by, the remainder 
being utilised for lighting purposes and for a 30 H.P. motor 

employed to drive the fans as well as the machinery for pul- 
verising the slag. In order to abstract iron particles, the pul- 
verised slag is passed between the faces of powerful electro- 
magnets. During a certain test 8:3 tons of refuse were burned 
i six hours; this is equivalent to 711b. of refuse per square 
foot of grate area per hour. The unburnt residue (ashes and 
slag) amounted to 2:03 tons (27 per cent.) and 1:034 lb. of 
water were evaporated per pound of refuse burnt. It is stated 
that the total cost of the installation amounted to 220,000 


kronen (.£9,150). 


High-Tension Continuous-Currenv Traction between Tábor 
and Bechyné.——According to Elektrische Bahnen d Betriebe, 
the electric railway between Tabor ard Bechyné, approxi- 
mately 15 miles in lergth, is worked on the three-wire principle 
with 1,400 volts between the outers. The two overhead 
trolley wires constitute the outers while the rails form the 
middle wire. Current is generated at works situated near the 
line and about 1 mile from the Tábor terminus, the equipment 
of the power station comprising two 80 kw. 2x 700 volt gene- 

rators belt-driven by two steam engines, two boosters capable 
of raising the pressure 116 volts on each side, and a storage 
battery of 700 cells having a capacity of 123 ampere-hours at 
the one hour's rating. The trolley wires are 9 mm. (0:355 in.) 
in diameter and are suspended from span wires directly above 
the track, a distance of nearly 4ft. being maintained between 
the parallel trolley wires. A feeder of 100 sq. mm. (0:155 sq. in.) 
section is run from the works to the centre of the line, and the 
trolleywires are, of course, also supplied with current ncar the 
works. Rails in 30 ft. lengths, and weighing 434 Ib. to the 
yard, are used. Each motor car collects the current by means 


of two cylindrical trolleys, and the motor equipment consists 
of four 4-pole 30 H.P., 650-volt motors running normally at 
550 revs. per min.. The armature has 61 slots. After a one 
hour’s test at full load, the increases in temperature in the 
armature, commutator and field above the temperature of the 
atmosphere were found to be 35°C., 45°C. and 41°C. respec- 
tively. Each motor weighs 935 kg. (2, O80 Ib.) complete with 
gear wbeels and gear case. Speed variation is obtained by 
series-parallel control, the maximum speed on the level being 
30 km. (18:6 miles) per hour. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) PRIDAY, November 17th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER Local. SECTION. 
7:30 p.m. Meeting in the University. Mr. S. L. Pearce, chairman, 
will deliver his Opening Address. 


| NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

7:30 p.m. Inaugural Meeting at the Northampton Institute, St. 
John-street-road, Clerkenwell, London. Paper to be read: “A 
Comparison between Gas and Electricity in regard to their use 
as Illuminants," by S. M. Hills. 

INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Meeting at Storey's Gate, Westminster. Paper to be read: 
„On the Properties of a Series of Iron-Nickel-Manganese- 
Carbon Alloys," by Dr. H. C. H. Carpenter, R. A. Hadfield and 
Percy Longmuir. P 

ErEcTrRo-HaBMOoNIC Society. 
8 p.m. Concert(Ladies' Night) at the King's Hall, Holborn Restaurant. 


SATURDAY, November 18th. 
INSTITUTION or ELECTRICAL ENGINEERS: ÜTUDRNTS' SECTION. 

10 a.m. Visit to the Lot’s-road Generating Station, Chelsea, London. 

Meet at the generating station. 
JUNIOR INSTITUTION OF ENGINEERS. 

2:30 p.m. Visit to Messrs. Barclay, Perkins & Co., Park-street, South- 

wark-bridge. 
GLASdOw TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 
7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 
ollege, George-street, Glasgow. Paper to be read: The Com- 

mercial Efficiency of Prime Movers," by A. Marshall Downie. 


MONDAY, November 20th. 
INSTITUTION or ELECTRICAL ENGINEERS: NEWCASTLE Loca Section, 

8 p.m. Opening Meeting at the Armstrong College of Science, when 
the Chairman, Dr. W. M. Thornton, will deliver his Inaugural 
Address. 

TUESDAY, November 21st. 
Tramways AND Licgut RAILWAYS ASSOCIATION. 

1? noon. Visit to the Automobile Exhibition, Olympia. 


INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be further discussed: On 
Waterways in Great Britain,” by J. A. Saner. 


ELECTRICAL Contractors’ ASSOCIATION: LONDON SECTION, 
8 p. m. Ordinary Meeting at Frascati’s, Oxford-street, London, when 
a Paper on“ Workmen’s Cards ” will be read. 


WEDNESDAY, November 22nd. 
Institution or ELECTRICAL ENGINEERS: BIRMINGHAM Le cAL SECTION, 
S p.m. Opening Meeting of the Session at the University. The 
chairman, Prof. R. Thielfall, F.R.S., will deliver his Inaugural 
Address on Some Problems in Electro and Electro-Thermal 


Chemistry.” 
SOCIETY or ARTS. , 

$ p.m. Ordinary Meeting. Paper to be read: The Cinematograph 
and its Applications,” by F. Martin Duncan. 

THURSDAY, November 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: The Appli- 
cations of Electricity in the Royal Gun Factory, Woolwich 
Arsenal," by Col. H. C. L. Holden, F.R.S. 

Tramways AND" Light RAILWAYS ASSOCIATION. 
8 p.m. Meeting at the Society of Arts, John-street, Adelphi, W.C. 
Paper to be read: Paving of Roadways,” by W. L. Green. 


FRIDAY, November 24th. 
PHYSICAL Society. 


ó p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda.—(1) ‘‘ The Dielectric Strength cf 
Air,” by A. Russell. (2) On the Electrical Conductivity of 
Flames containing Salt Vapours, for Rapidly Alternating Cur- 
rents," by Dr. H. A. Wilson. (3) “On the Lateral Vibration of 

Loaded and Unloaded Bars,” by J. Morrow. 
MANCHESTER STUDENTS’ SECTION: INSTITUTION OF ELECTRICAL ENGI) EERS. 


7:30 p.m. Meeting in the Municipal School of Technology, Sackville- 
street, when Mr. James Swinburne will deliver an Address. 
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PRESIDENTIAL ADDRESS TO THE INSTITUTION OF 
ELECTRICAL ENGINEERS.* 


BY JOHN GAVEY, C.B. 


(Concluded from page 154.) 
WIRELESS TELEGRAPHY. 


Wireless telegraphy, so called, has attracted a great deal of inter- 
‘mittent attention for many years past. The various possible 
methods of communication between two localities not directly con- 
nected by wire may be divided under five heads: (1) Leakage across 
the earth or water between two parallel wires erected on opposite 
sides of & position which has to be bridged. (2) Electro-magnetic 
induction between coils placed vertically or horizontally. (8) The 
combination of the two above systems by the erection of two parallel 
overhead wires connected to earth at their extremities. (4) Electro- 
static effects from vertical conductors. (5) The Hertzian system. 

Many attempts have been made to establish communication 
across rivers, arms of the sea, &c., by the first method, and they 
have met with varying success, but the system is one the application 
of which has a liinited scope. 

The second method has but a limited range; it has only been 
rendered possible by the use of telephones, but inasmuch as the 
effective energy available for signals diminishes as the cube of the 
distance between the coils, the limit beyond which no signals can be 
received is very rapidly reached. 

The third method, which, prior to the invention of the Hertzian 
method, was fully investigated by the Post Office, has met with & 
certain measure of success, and ut the present time there are two 
installations still at work in this country. One of them connects 
Rathlin Island with the mainland at Ballycastle, the parallel wires 
‘being at an average distance of 8 miles apart. The second instance 
is an installation establishing communication between the Skerries, 
a series of fon islets off the coast of Holy head, with the telegraphic 
service on Holyhead Island itself. The parallel wires are at an 
average distance of 8 miles apart. The latter installation is worked 
telephonically— i. e., the wires are fitted with telephone transmitters 
and receivers, and telephonic speech is actually transmitted from 
wire to wire. 

The fourth system of communication by purely electrostatic effects 
without the emission of free waves has not been developed on a 
practical scale. 

The fifth, or Hertzian system has created world-wide interest, and 
its development in the course of the last few years has been very 
marked As is well known, the method is based on the classical 
researches of Hertz; it was made possible in the first place by the 
original inventions of the coherer by Branley, improved later by 
Lodge, and finally developed into a practical system by Marconi. 

It may be of advantage to briefly review the gradual development 
of the art from the date of Marconi's early work. It will, no doubt, 
be remembered that after a period of experiments, first in Italy, 
then in this country, a crucial trial was made in the year 1896, under 
the. auspices of the Post Office, across the Bristol Channel, from 
Lavernock Point, first to the island of Flatholm, and then to Bream- 
down, near Weston-super-Mare. At that period, what has by some 
being termed the Whip Crack Method ” only had been tried; that 
is to say, & powerful spark coil was connected, one terminal to the 
vertical conductor, the other to the earth. This arrangement emits 
& very powerful impulse, which is damped down almost imme- 
diately, and it is probably the first single impulse alone which affects 
the receiver at a distance. Elementary attempts at tuning were 
made by various experimenters during this period, but the art was 
not sufficiently developed to admit of any really useful results being 
obtained. The coherers were probably far too sensitive, and the 
difficulty experienced in the early days was rather due to their not 
decohering than their failing to respond to the electrical waves. In 
course of time this difficulty was remedied by the use of an oscil- 
lating transformer in the receiving circuit which admitted of the use 
of less sensitive coherers, and excellent results were obtained, but 
owing to the fact that every receiver within a certain definite range 
of a given transmitting apparatus responded to each impulse, and 
all receivers were affected by all transmitters within range, it 
appeared at first as though Marconi's attempt to increase the effec- 
tive limit of his apparatus would tend to restrict rather than to 
extend the use of the system. He and others interested in wireless 
telegraphy, therefore, turned their attention to the establishment of 
syntony between the transmitting and the receiving apparatus, and 
a marked degree of success has attended their efforts. This syntony 
is usually effected by connecting one or more closed oscillating cir- 
cuits to the source ot energy, aud coupling these either direct or 
through an oscillating transformer with the vertical antennw, the 
closed oscillating circuit and the vertical attenna being in unison— 
i. e., having the same frequency. A closed oscillating circuit includes 
a capacity and inductance, and therefore for each primary impulse 
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a train of waves is generated. The first portion of the wave has not 
such an amplitude as when the Whip Crack Method is used, but 
this is more than counter-balanced by the effect of the long train of 
oscillations, which results in restricting to a great extent the visible 
effect to receivers tuned in harmony, other receivers not so tuned 
not responding when a certain critical distance is passed. In the 
next place, by a judicious combination of oscillating circuits with 
antenne of suitable capacity, the amount of energy that can be 
utilised for the transmission of signals may be increased from the 
small limits imposed when an ordinary induction coil is used to 
practically any given amount—an utter impossibility with the 
original method of working. Of course, where a very powerful 
exciting system is in use, the radiating surface must be increased 
proportionately, and the well-known method of multiple antennæ 
has been designed to achieve this end. At the receiving station, the 
tuning is effected by the addition either of inductance or of capacity, 
the receiving installation being brought into as perfect syntony with 
the transmitter as is possible. In addition to this, special devices 
have been introduced in the receiving circuit for the elimination of 
waves of other periodicities so that even Whip Crack transmission 
can to a great extent be eliminated. The effect of having the trans- 
mitting and the receiving apparatus in harmony was shown in an 
admirable manner by the Post Office experiments, recently carried 
out and described by Messrs. Duddell and Taylor, which gave 
graphical measurements of the energy received under both conditions. 

The receiving apparatus has undergone many modifications since 
the original filings coherer was invented. There is, for example, the 
single point contact, consisting of a pointed carbon lightly resting 
on a slightly oxidised steel surface; the Brown radioscope, consist- 
ing of a lead electrode resting lightly on a surface of peroxide of 
lead; the Lodge-Muirhead revolving disc, touching lightly on a 
mercury surface: the Schaffer, so-called anti-coherer, consisting of 
a fine razor slit across a silvered glass surface; the Italian Navy 
coherer, in which one or more globules of mercury are enclosed be- 
tween carbon and steel contacts—all of which are dependent for 
their action on imperfect contacts; the Bolometer and electrolytic 
methods claimed by different inventors; and finally, Marconi’s 
electromagnetic receiver. Many of these have been associated with 
variations in the original method of combining the different eleo- 
trical elements of each circuit, and have been denominated ‘‘ Systems.” 
I will not, however, enter the thorny path of attempted discrimina- 
tion between those that may be considered as systems or those that 
can only be described as methods. 

A great deal has been said by rival inventors as to the possibilities 
of wireless telegraphy, and some exaggerated claims have been 
made on their behalf which have led to counter statements by some 
interested in other inethods of communication. Whilst on the one 
hand it may be fairly assumed that wireless telegraphy is not, under 
any circumstances, likely to supplant, or even to compete seriously 
with, inland methods of intercommunication, there is ao doubt that 
there is & very distinct and important sphere of utility awaiting its 
further development. For intercommunication between ship and 
shore and ship and ship much has been done, although much 
remains to be done. For intercommunication between neighbour- 
ing coasts there is also a possible future, but this depends almost 
wholly on the further development of the methods of syntony or 
inne There appears to be no doubt that in cases in which the 
weve-lengths used on two systems differ to a considerable extent 
a very marked degree of success has been obtained in the avoidance 
of mutual interference. Where the wave-lengths, however, are not 
very widely apart in frequency there is in each case a definite 
range within which interference arises, and simultaneous working 
is impossible. That the tuning methods will be improved I think 
there can be very little doubt. The progress that has been made 
between the year 1896, when it took a week to receive a few 
elementary signals over a distance of nine miles, and the present 
time, when such remarkable results have actually been obtained, is 
so great that it does not imply the possession of en unduly sanguine 
disposition if one ventures to predict further improvements, which 
may be expected to increase the freedom from mutual interference, 
the speed, and the reliability of this method of communication. It 
does not appear to be very probable that it will seriously compete 
with the highly-developed cable communication in the near future, 
although it may in many instances supplement that service. 


CONSTRUCTION. 


No marked changes have taken place in the methods of overhead 
construction, beyond the general tendency towards the wholesale 
substitution of hard-drawn copper for iron wire for overhead con- 
ductors. The magnetic inertia due to the metal itself which affects 
high-speed results so largely when iron wires are used 18, of course, 
absent in the case of copper. Although the first cost is higher, the 
scrap value of the copper when renewed is considerable, and there 
is the further point that when the time arrives for converting over- 
head telegraph circuits to telephone uses, the appropriated conduc- 
tors will at once be available. In other respects there have been, 
of course, various improvements in details which, however, do not 
need special mention. 
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In underground telegraphs, something approaching & revolution | 
ìs in progress. It is a curious and instructive fact that the majority 
of the early inventors who designed or imagined methods of tele- 
graphy contemplated the use of underground wires insulated by 
various ingenious methods which, however, would scarcely have 
‘proved efficacious in practice. Further, in this country, two of the 
great telegraph companies started with the idea of laying tele- 
graphs underground, and very long lengths of gutta percha wire 
Were laid in wooden casing, some of which is re- covered from time 
to time and is even now found to be in excellent condition. Various 
reasons lead to the abandonment of underground work in favour 
of overhead lines, and little was done in later years in the direction 
of providing a comprehensive underground system until the great 
work in Germany was initiated in the seventies. Owing, however, 
to the high cost of gutta percha, and to its great specific inductive 
capacity, the extended use of this material did not commend itself 
to the English Government, except, of course, in large towns where 
underground work was imperative, for, owing to the slow speed 
attainable on ordinary gutta-percha underground wires, and the vast 
mass of Press matter that had to be transmitted by the Post Office, 
there was little temptation to indulge in a heavy expenditure with 
the object of repiacing overhead wires by underground work, even 

though the overhead wires were occasionally subject to serious in- 
terruptions which no human skill or engineering foresight could 
guard against. The introduction of the modern multiple cable in- 
*ulated by dry paper and enclosed in lead sheath has gone a long 
way in the direction of overcoming both these difficulties—viz., the 
financial difficulty of cost and the electrical difficulty of high static 
capacity. 

Incidentally, it may be of interest to refer to the genesis of the 
modern air-space dry-core cable, for details of which I am indebted 
to Mr. Kingsbury. It is, of course, well known that many attempts 
‘were made years ago to obtain a cheap substitute for gutta-percha 
insulated wires, and these attempts generally took the direction of 
wires covered with cotton or other fibrous material enclosed in a 

. pipe or tube, which was filled with a permanent insulator, either 
solid or liquid, such as paraffin wax or oil. At a later period paper 
was substituted for cotton, and it was proved that wires so insu- 
lated had a lower static capacity than those covered with cotton. 
It was at first assumed that this was due to the character of the 
paper used, but it was soon realised that the actual reason was that 
with the paper the insulating compound could not be forced into 
the tube so as to absolutely fill all the interstices, and that nume- 
rous air spaces existed throughout its length. From this to the 
use of the present form of cable was but a step. In cables of this 
type relatively large conductors weighing from 100 lb. to 200 lb. per 
mile can be provided with a static capacity of 0:1 microfarad per 
mile, and where a large number of wires have to be provided, at a 
total expenditure not very unduly in excess of that necessary for 
-overhead wires. 


As soon as this type of cable became available for use, the Post 
Office took the initial step in the construction of a line containing 
76 wires enclosed in a Bin. iron pipe from London to Birming- 
ham, a distance of 117 miles. This line was commenced in 1897, 
was completed in 1899, and brought into use after preliminary 
experiments had been carried out with a view of determining its 
adaptability for the purposes of the Post Office. . It was, of course, 
foreseen that the wires in close proximity would be subject to a 
certain amount of mutual disturbance, and it was doubtful to what 
extent this disturbance would interfere with the various methods of 
telegraphy in use. To provide for the worst possible case, therefore, 
the wires were twisted up in pairs like those required for telephone 
circuits, and the length of the lay of the neighbouring pairs was 
varied, so as to provide as far as possible for working metallic loops 
where necessary, either for telegraph or telephone purposes, with 
the minimum amount of mutual interference. The experiments 
proved that is was possible to work duplex on neighbouring single 
wires of a pair, when earthed at each end, without interference 
when the speed was limited to that possible with manual transmission. 
Quadruplex working was subject to some slight interference, but 
under these conditions Wheatstone working was not possible at a 
higher speed than 50 to 60 words per minute. The general result, 
however, was admirable from every point of view, and the steadi- 
ness of working and the freedom from interference by atmospheric or 
other causes was 80 great that the Postmaster-General subsequently 
decided to extend the London-Birmingham line to Glasgow. The 
question of the type of cable to be carried forward then came up for 
consideration. From London to Birmingham there were 38 pairs of 
wires. In the interval many types of paper insulated cables had 
been devised with a view to obtain a form suitable for use with 
earthed circuits, and therefore to a great extent free from mutual in- 
duction, either static or electro-magnetic, the ultimate outcome of 
which was the design of a conductor insulated with paper, each in- 
sulated conductor lapped with copper foil and the whole of the wires 
eabled and sheathed with lead. M 

It was finally determined to continue the London-Birmingham 
section north wards by the laying of a cable containing 37 pairs of the 


ordinary paper insulated wires as a core surrounded by 29 copper 
screened single-wire conductors : this decision being arrived at after it 
had been proved conclusively that where quadruplex or high speed 
circuits were required, it was possible to obtain satisfactory working 
with the quadruplex or Wheatstone on a metallic loop, and to super- 
impose thereon a key duplex. Where quadruplex is therefore in use 
on a long circuit, six channels are obtained on two wires, or a Wheat- 
stone duplex and a key duplex can be worked on each loop. Again, 
it has been proved that between London and Glasgow, by the use of 
a repeater at Preston or Warrington, a speed of 200 words per 
minute can be obtained on these wires with Wheatstone apparatus, 
so that it will be observed that a great step has been ade by the 
substitution of a moderately economical system of underground work 
susceptible of working at high rates of speed, for the old costly and 
slow methods which the use of gutta-percha involved where land 
telegraphy was concerned. The main underground line from London 
to Glasgow will be completed by March or April, 1906, and other 
important sections of main line, notably a section from London to 
Chatham, are in hand. 

Here, perhaps, I may fitly state that the Post Office and the 
general public owe a debt of gratitude to our British manufacturers 
of electrical plant for the energetic and able manner in which they 
meet all requirements, however onerous, made upon them. They 
spare neither time, trouble, nor expense in an endeavour to meet the 
most difficult specifications, and it is not too much to say that with- 
out their assistance this record of modern progress could not have 
been realised. I render this tribute all the more willingly because 
it has lately become the fashion for irresponsible writers in the public 
Press to decry the British manufacturer as old-fashioned, not up-to- 
date, and not ready to meet modern requirements. I can truthfully 
say I have nowhere met reputable firms exhibiting this spirit. 


TELEPHONES. 


Not the least remarkable of the modern developments of electrical 
engineering is the extraordinary growth of the telephone service 
throughout the whole of the world. Subsequent to the year 1860, 
when Reis invented his musical telephone, it was thought by the 
majority of electricians that no further approach towards the attain- 
ment of articulate speech could be made. The possibilities attend- 
ing the use of loose contacts, at that time the most dreaded enemy 
of the electrical engineer, had not been foreseen, and the conclusion 
was generally arrived at that it would be impossible to devise a 
transmitter free from the defect of causing actual breaks in con- 
tinuity so as to admit of the delicate curves necessary for the trans- 
mission of articulate speech being reproduced electrically. Bell's 
invention 1n 1876 was received almost in a spirit of incredulity, and 
when in the following year it was brought to this country it was 
looked upon as a marvellous development. Although as a receiver 
the instrument was even then practically perfect, its powers as a 
transmitter were weak, but the invention of the microphonic trans- 
mitters in 1877, by Edison in America and Hughes in England, 
speedily led to the development of the telephone on commercial 
lines. Kingsbury has told us in his Paper, read before the Institu- 
tion in January, 1895, how in 1878 the first telephone exchange was 
started in London, the old telegraph umschalter switch having been 
utilised for the purpose. For many years the service was necessarily 
imperfect, gauged by modern standards, as for & long period open 
wires carried over house had to be resorted to, and single-wire cir- 
cuits were practically a matter of necessity at large exchanges, the 
result being that cross talk could not be eliminated, and compara- 
tively inefficient transmitters were used in order to reduce the 
amount of this disturbance. The invention and development of the 
modern paper-insulated air-space cable, with its low electrostatic 
capacity, led to the general adoption of the one main factor in 
satisfactory telephone working—viz., the use of well-insulated 
metallic circuits so constructed as to be free from cross talk. This 
opened the door to the use of the very best types of telephone trans- 
mitter, and paved the way for the successive improvements in ex- 
change plant that are so marked a feature in modern systems, and 
that have led to the extraordinary increase in telephone statistics 
that has taken place in the last 10 years. 

As the result of successive inventions, a steady and rapid improve- 
ment in the indoor plant available for exchange work has taken 
place, and, so far as modern telephone switch is concerned, these 
improvements have been wholly in the direction of reducing the 
amount of talk on the part of the operator that was necessary under 
the old conditions. This has been brought about by the provision of a 
complete system of automatic signalling whereby she is kept abreast 
of her work, so that, with the exception of asking for the number of the 
subscriber who is wanted, there should in all ordinary cases be no need 
for conversation between the subscriber and the operator, this being 
accompanied by a corresponding increase in the speed of working. 
In fact, one system goes so far as to render it unnecessary even to 
ask for the number of the subscriber required, that information 
being printed by the caller on a Morse slip. This tendency to reduce 
the operator to a species of intelligent automa'on naturally suggests 
the possibility of the entire elimination of the operator, and the 
introduction of suitable automatic apparatus at the Exchange. 
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Several very ingenious methods of attaining this end have been 
devised, and one system has achieved a certain measure of success 
in America, several exchanges of some magnitude having been 
equipped with apparatus of this type. Two or three small auto- 
matic switches have been installed in Europe, but no European 
telephone administration has yet faced the problem of establishing 
an extensive automatic system for the use of towns in which large 
exchanges are required. To review the reasons for the hesitation 
so far displayed by the more important of the telephone authorities 
would be to introduce controversial matter which would be out of 
place. The subject is, however, not exhausted, for it is being care- 
fully studied at the present time in America, and there appears to be 
some possibility of development in the not distant future that may 
lead to important modifications in present methods. 

One word may here be added as to the magnitude of the plant 
required for modern exchange working. 

There appears to be an occasional tendency to look upon tele- 
graphs and telephones as a little apart from serious engineering 
undertakings, because in the actual transmission of telegraphic 
signals or telephonic speech minute currents measured in milli- 
amperes and microamperes generally suffice. The movement of 
electric railway trains and street cars or electric cranes, of electric 
gun training machinery, and other similar mechanical work im- 
presses the imagination far more vividly than does the still, small 
voice that is heard in a telephone, but when modern telephone 
practice is considered it will be found that in the complexity of the 
system, the amount of electrical energy used for the purpose of sig- 
nalling and the extent of the works undertaken, a telephone system 
regarded from the engineering standpoint is in no degree behind 
any other electrical enterprise. As an illustration, it may be stated 
that in carrying out the preliminary arrangements for serving about 
one-third of the metropolitan area the Post Office has already exca- 
vated 565} miles of trench, it has laid 1,251 miles of duct, it has 
provided 162,216 miles of wire, and the weight of copper buried in 
‘the London streets amounts to 2,200 tons, and this apart from the 
work carried out by the National Telephone Co. in the same districts. 

The secondary cells used for signalling and common battery 
speaking at the Central Exchange have a capacity of 5,500 ampere- 
hours, and the number of glow lamps in use on the existing Central 
Exchange for signalling purposes is 25,000. It may be added, how- 
ever, in illustration of the growth of the system, that the first con- 
tracts for the Post Office system in London were entered into on 
February 24, 1900, and the first exchange was opened on February 24, 
1902, with 169 subscribers, the ultimate capacity being 14,000 sub- 
scribers. Its growth was so rapid that within two years of its 
being opened it became necessary to commence the installation of a 
second exchange, which is being constructed within the same build- 
ing, and which will shortly be opened with a further capacity of 
20,000 subscribers, a corresponding enlargement of the general 
appliances in the building being involved. 

erhaps the most remarkable development that has taken place in 
the whole world is that which in the last few years has arisen in 
America. In the early portion of my address I referred to certain 
statistics furnished by the American Bureau of the census. The 
growth in the number of telephones provided by the American tele- 
graph and telephone companies (commonly known as the Bell com- 
panies) in the United States of America is absolutely startling. I 
visited America in 1898, at which date the company had about 
400,000 stations open. I have just returned from another visit, 
and find that they have 1,950, 000 stations at work, an increase of 
,450,000 in- seven years, and they are still progressing at the same 
pace. Domestic and other reasons appear to foster the use of the 
telephone. The number of private houses provided with these 
modern appliances · bears a very high ratio to the number of business 
premises in which they are installed. All the large hotels have 
telephones in every room, a central switch connected to the main 
exchange being located in the hall. Large shops have installations 
varying from 250 to 1,000 telephones, these in some cases being 
scattered along the counters so that customers can telephone from 
their houses direct to the shop assistant whom they know to be 
acquainted with their wants or fancies. | 

The most important adjunct to the local exchange system is the 
trunk line, or long-distance service, as it is variously called. In 1896 
the Post Otfice acquired, by purchase, such of the trunk lines as had 
been erected by the National Telephone Company and not only did 
it at once erect such additional wires as were necessary to provide 
a comprehensive service covering the whole country, but it has been 
engaged year by year in erecting additional trunks. Such is the favour 
with which the trunk service generally is regarded, that it is difficult 
to keep pace with the demand for additional wires. The annual 
growth is represented by the following figures :— 


Year ending Circuits Miles of wire| Year ending Miles of wire 


March 31, in actual use. March 31, Cireuits. in actual use. 
1896 .. 165 17,500 1901 .. 1,116 76,831 
1897 .. 804 47,855 1902 1,165 83,302 
1808 .. 877 55,721 1903 1,809 .. 93,473 
1899 953 63,109 1904 1418 .. 102,799 
1900 1,029 69,713 1905 1,6601 .. 112,744 


The determination of the distance over which telephonic speech is 
possible on various types of telephone circuit is & question of the 
greatest theoretical and practical interest, and it is one that has 
received much careful consideration. The theoretical investigations 
of Clerk Maxwell, Kelvin, Oliver Heaviside, G. A. Campbell, Pupin, 
and others have done much to elucidate the problem under con- 
sideration, and we are now, I think, fairly well acquainted with the 
various factors that govern and limit the range of possible speech, 
and the methods by which these limits can, under favourable con- 
ditions, be extended ; such, for example, as the partial neutralisation 
of the effects of static capacity by the addition of self-induction. In 
connection with the transmission of telegraphic signals through long 
cables, it will be borne in mind that Lord Kelvin, in the year 1854, 
enunciated the K.R. law, and at first attempts were made to appl 
this law to telephonic work. Now the simple K.R. law applies wi 
some degree of accuracy to telephonic cables in cases in which wires 
of approximately the same gauge are concerned, but it fails in cases 
in which the electrical constants R K and L vary materially, and it is 
quite inapplicable as part of a general law to open lines where self- 
induction is a marked factor or where the conductivity of the wires 
varies materially. As illustrating this, the following observations 
made by the able staff of the Bell Companies in America show to 
what extent the K.R. law fails :— 


Table of Equivalent Circuits. 


| Long-distance | Local service 


| standard of standard of 
Loop commercial talk. commercial talk. 
resis- Wire-to- L th 
Type of circuit. tance | wire aie | equal t5 
per capacity. 1,200 mls ' 750 mls. 
mile. No.8 | K.R., No.8 K. R. 
B. W. G. B. W. d. 
Micro- op'nwire. op’nwire. 
Ohms. farads. Miles. . Miles. 
100 Ib. copper aerial. 17°73 |0:007825 388 20, 881 253 8,880 
176 lb. di „  ..]10:26 |0-008218| 560 26,443 860 10,927 
425 lb. „ „ .. 4:08 0008978 1.200 51,027 | 750 20,604 
American st'nd'rd c'ble| 88:00 |0°051 41:8 7,842 26 3,034 
Boston-Lynn cable ..| 41:80 0˙042 78:2 9,407! 455 3,635 
London - Birmingham 
cable ....... s 11:00 0:063 | 115-0 | 9,165 71:5 3,043 


f MESS — ' 
It was quite evident that the K. R. law failed owing to no account 
being taken of the important factor L, and on comparing a large 
number of results obtained over Post Office lines of different character. 
the following rough empirical formule were designed to meet ordi- 
nary cases. As will be seen further on, these were found to give 
fairly concordant results within certain limits. 

Aerial lines of 100 Ib. copper and upwards 


1 — 
For unloaded paper cables 


—» 


[ 
M =85 „ KR 
where M limits in miles. 

Before dealing with the more recent formule now in use for 
determining the limiting distances of speech, i$ may be well per- 
haps to refer briefly to the theoretical conditions which affect the 
transmission of telephonic impulse. The ordinary electrical con- 
ditions in a circuit which may modify or effect an impulse in tran- 
situ are the following: Resistance, electrostatic capacity, self- 
induction, insulation, abrupt and numerous alterations in the 
circuit which may cause reflection, interference from extraneous 
cause—i.¢., static or magnetic induction, leakage, &c., from neigh- 
bouring cirouits. l 

When an electrical impulse is started in a conductor, if the latter 
had neither resistance, capacity, nor self-induction, and if the insula- 
tion were perfect, the wave would move on without attention or dis- 
tortion. The effect of resistance or of uniformly distributed low 
insulation, however, results in a definite attenuation which increases 
with the length of the circuit, and, further, the effect of capacity is 
to cause the wave to spread out, both forwards and backwards, this 
“ tailing,” as it is termed, not only increasing the attenuation by 
lowering the amplitude, but causing distortion of the wave itself and 
also of the neighbouring impulses, with which it interferes. This 
distortion eliminates the higher notes and harmonics, and in extreme 
cases causes the voice to lose its characteristic tone, and ultimately 
to become inarticulate. , 

Now it is obvious that it is a matter of extreme importance to 
ascertain to what extent each of these elements affects in the most 
material manner the limiting distance of speech, and much light is 
thrown on this subject by actual experiments made over long lines 
of various characters, overhead, underground and submarine. As the 
result of many trials, it is found that with long circuits free from exter- 
nal disturbance, such as underground wires, the actual practical limit. 
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is fixed by the loss of amplitude of the waves; in other words, by the ponderate. In a Paper on “ Trunk Telephones," which I read before 
diminution of volume rather than by the loss of articulation, although | the Inetitution in November, 1896, I pointed out how difficult it 
when these limits are approached it is found that articulation begins | was to obtain even an approximately perfect static balance between 
to suffer, and when the line is still further increased, the tones become | a telephone circuit and neighbouring wires subject to rapidly vary- 
low and hoarse, and speech ceases to be practicable. This points | ing potentials. Again, the human element largely affects the result; 
to the fact that in actual practical work attenuation, due partly to | indistinct and muffled speech, disregard of regulations in the use of 
resistance and partly to electrostatic capacity, are the dominant | apparatus, partial deafness, apparatus in noisy and unsuitable 
factors, and this attenuation when combined with disturbance from | localities. all tend to limit long-distance speech, and to render the 
neighbouring electrical conductors actually determines the limits of | application of very accurate determinations difficult. In fact, it 
speech. This view is supported by a comparison of the results , may be said that the limits of error in calculation, whether the 
obtained by calculation and those obtained by actual experiment. empirical or the more accurate formula referred to later are used, 
That in actual practice articulation is not materially affected up to | are less than the limits of variation in practice, and that as in all 
the point when the volume of sound becomes too small for prac- | engineering matters there must be a considerable factor of safety to 
tical purposes is probably due to the fact that the inherent self- ! ensure satisfactory intercommunication. Telephone administrations 
induction of an ordinary circuit suffices to prevent such an amount have carefully considered what are the extreme limits of effective 
of distortion as might otherwise interfere with articulation at more | commercial speech under the last-named conditions, and it is gene- 


moderate distance than those actually experienced. Oliver Heavi- | rally considered that from 42 to 46 miles of the above-named stan- 
side, in his“ Electrical Papers,” Vol. II., p. 898, showed the extremely dard cable is the etfective commercial limit, although conversations 
limited range of possible speech in paper cables, assuming an | have been held by experts over 60 miles of such a cable. 

entire absence of self-induction in a closely twisted-up pair, and the | This being accepted, two methods can be adopted for determining 
extent to which this range is entended even by the limited self- | the limits of speed on various t: pes of telephone circuits. 
induction which obtains in normal conditions. He thus carly In the first place, the attenuation is calculated for various types 
Ba ticipated tho practical roulis already referred to: -Anall eventa | ot cable, say by Pupin’s formula, in which the insulation R is so high 
calculations giving the limiting distance of speech on various types | that attenuation by leakage can be neglected, or by Campbell's 
of conductors, based on attenuation only, are found to agree with formula for overhead wires when leakage must be assumed. By the 
actual experimental facts. The remaining factors, although they use of these formulæ, tables of ratios which express the relative 
must have some influence on the results, can in practice and under equivalence of each type of circuit to the standard cable are pre- 
conditions which obtain in a simple metallic tircuit be neglected. pared, and the limit of commercial speech having been fixed in miles 
Hes preliminary to the determination of the limits of speech, it of standard cable, the limit on all other types of conductors is a 
is necessary to ascertain the degree of volume and articulation, or, simple matter of calculation 


in other words the audibility : which may be accepted as satisfactory, The second method, of course, consists in a direct comparison of 
and further to establish standard circuits with well-known constants all existing types of line with a standard cable. A lengthy series of 


ee ter all coma Da redoa d dither bce cue experiments has been made on all classes of Post Office conductors, 


tion, by experiment, or preferably by both. For this purpose, both overhead, underground, and submarine, and they have been balanced 


in America and England, one of the types of ordinary lead-covered b : : 
cu eae y means of a standard apparatus to their equivalent lengths of actual 
paper insulated cables, in which the above constants are measurable, standard paper cable. The equivalent lengths have also been calcu- 


has been selected, and the dimensions of the English standard cable, lated by Pupin's and Campbell's formule, and the table below 


Which Agree iore vith Amencan ngutos aro nddollows:== shows the degree of concordance in the results, as also corresponding 
Gauge Weight Diameter R. (loop). K wire to wire. 1 Insula- | figures based on calculations made by means of the empirical formule 
S. W. G. per mile. Nils. Ohms. Microfarad. tion. already referred to. 

English.. 20 20 Ib. 36 88 0:056 0:001 200 It will be observed that the calculated limits of speech based on 
Now, in actual practice a telephone on an exchange circuit must attenuation agree absolutely with experimental results on all the 

be thoroughly effective, whether joined through to another circuit a ' underground cable. There are, however, variations in the calcu- 
few yards in length or connected to a long-distance line some hun- lated and observed results obtained on overhead lines, and these are 
dreds of miles long, bu‘ obviously it is quite unreasonable to expect no doubt due to variations in insulation and to slight disturbances 
that the conversations shall have the same volume and articulation which affect the audibility materially when approaching the limits. 
in both cases, and of course, when a long-distance line approaches Another method of investigating the problem of telephonic trans- 
the limits at which it is possible to converse, it is absolutely essen- ' mission has been undertaken at the Post Office, and although the 
tial that the apparatus and lines shall be in the best working order, , experiments are not complete, I propose to attempt to show some of 
that each speaker shall raise his voice and speak distinctly and close | the results which exhibit graphically the attentuation which in 
to the transmitter, and that both correspondents shall have their ' practice takes place under varying conditions. Two circuits have 
apparatus in fairly silent rooms. been selected, one consisting of a mile of the standard cable already 
In considering this question from the practical point of view, it is referred to, and the second consisting of 20 miles of similar cable. 
necessary to take into account the variable conditions under which | A Duddell’s oscillograph has been used for observing simultaneously 
long-distance speech is frequently held. The insulation of long | the curves due to the action of the induction coil at the transmitting 
overhead wires may in this climate drop in extreme cases to & figure | end and the corresponding curves at the receiving end of the cir- 
as low as the metallic resistance of the conductors themselves; slight | cuits. A number of letters, both vowels and consonants, have been 
inductive noises are never really absent, and occasionally they pre- | rapidly spoken into the transmitter, and the respective transmitted 
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Table of Equivalents based on Attenuation and Empirical Formule respectively. 


Tests made with the Standard Apparatus described in the Schedule to the Agreement, dated 1905 between the Post Oftice and the 
National Telephone Co. 


: Miles of various types Limiting distance 1 .,. Limiting distance 
. per mile ef conductors faite based d speech | 1 based o speech 
T tli tas | equal transmission | limit of 43 mles based on limit of 43 miles 
ype of line. RP to 1 mile 20 b. cable.| standard cable. mpirical standard cable. 
R. K. L. (Cale. from Pupin's & (Calc. from pre- 1 | Observed experi- 
Obms.| M.F. Henries. Campbell’sformulw), ceding column.) mental values. 
r d A.S.P.C. Cable. Miles. Miles. | 
udi Ga eee 175-64 0-07 0001 0-61 25 25 20 
nos eer ae E id edd. tonsa dE 86-0 0.055 0-001 1-0 43 43 | 43 
%%% POET MGE r 420 |0-056 0-001 | 147 63 66 63 
GO MEE NCC x8 25-0 0-063 — 0-001 1:53 79 | m ik 
T E CLERI eH AD ORE LM 17-0 0-058 0-001 2-45 105 971 n 
j! 868 11-7 |0-065 0001 2-95 127 113 127 
% E n er 8:75 0-07 0'001 3:5 151 150 5 
Fama 160 lb. Cu and 300 lb. G. P. per knot | 12-9 |0:12 — 0-001065 23 99 97 A 
UP Uued 401b. Qu per mile 43:0 |0128 (0-001 0-95 41 3 24 
Aerial Wires.—100 lb. Cu open 18-0 '0-00808 0-0039 R45 363 357 a 
150 Ib. Cu open 11:9 0˙00839 000376 117 503 190 473 Nenn ot 
—V2ÿ0h))h)h)h)h)h)h)0ͥ·⸗)) ree nnn nn nn | 9-0 :0:00862 0:00366 14:7 632 613 poo Soveral 
J 8 60 00089 0-003545 21-0 903 QM 4 trials 
40 slice cece mh | 45 0 00919 0-00344 | 20:1 1,122 1.056 1.075 ; 
„ff eaa CETE A EUSE | 2.97 0·00958 0-00331 . 36 8 1,582 1,413 Lie 
n y 2277 i : 
NÜ.. / A A ae 2.25 0·00987 0-00322 45˙8 1,969 1.804 rer Odi DLE. 
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and received curves for each have been recorded in the usual, 
photographic manner.* : 

The results are not, I fear, quite so distinct as I could wish, but 
there are considerable difficulties inmanipulation, which perhapsmay 
be overcome later. One, for instance, is due to the great difference 
in amplitude of the curves at opposite ends of the long length of cable. 
The spot of light in the transmitting end travels over a longer range 
than at the received end, and the photographic exposures, therefore, 
vary in the inverse ratio of the amplitudes. However, I hope enough 
will be seen to make this line of investigation clear and to prove to 
some extent the accuracy of the foregoing data. It will be seen that 
on the one-mile length the curves at opposite ends are almost counter- 
parts one of the other, the difference of amplitude being inappreciable, 
and all the irregularities of each transmitted curve being faithfully 
reproduced at the distant end. Where, however, the longer length of 
eable is introduced the difference of amplitude is most marked, and 
although it is perhaps somewhat more difficult to compare the 
shapes of the two curves, they still bear a substantial resemblance 
one to the other. 

It will no doubt be observed that this method of reproducing the 
curves due to specific sounds affords a great improvement on the 
old phonautographic method. In the latter, the sharp peaks on 
each curve which may be observed on the best of the slides just 
shown are all rounded off in most of the published illustrations, and 
no other result can be expected where levers are used to increase 
amplitude. The oscillographie method of producing these curves 
should be of considerable use in the study of vowel and other ele- 
mentary sounds. 
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Letter E. ONE MILE or CABLE. LETTER E. 20 MILES or CABLE. 


It is, of course, obvious that any marked improvement in the 
normal types of telephone apparatus will tend to extend the ranges 
given in the tables. Further, it will be observed that these ranges 
are based on a 43-mile limit of standard cable, although under 
favourable conditions, and with expert users of the telephone, much 
longer distances are practicable. These limits also presuppose that 
the telephone is joined directly on to the line, and they have to be 
cut down when the exchange apparatus and the subscriber's line are 
added by an amount equal to their equivalent mileage. 

Such tables as these admit of & determination of the gauge and 
type of conductor necessary to serve any given locality, it being 
borne in mind first that in & country like Great Britain, where main 
trunk lines pass through towns of considerable size every few miles 
apart, it is difficult to carry heavy gauge wires intact from one ex- 
tremity to the other. e., lighter gauge open wires and underground 
work have to be introduced in sections to overcome obstacles, and, 
further, that telephonic communication differs from telegraphic in 
so far as this, that where the former is concerned any given town may 
require to be put through to any other town within the general tele- 
phonic range of the service. It is, therefore, obvious that in laying 
out and adding to a system of telephone trunk communication, the 
extended use, either of small gauge conductors or of underground 
work generally, is absolutely inadmissible. Such conductors with 
limited range can only be used under well-defined conditions. It 
follows that to provide an efficient and economical service it is 
necessary to make a careful study of the country as a whole and to 
lay out the trunk lines in such a manner as to deal with the maxi- 
mum traffic with the minimum weight of copper, and to provide 
for general intercommunication by the shortest possible lengths of 
trunk circuit. 


* To bring out the characteristics of the curves in a clearer manner 
we have reproduced the oscillographs twice the original scale.— Ep. E. 


It will, of course, be borne in mind that the foregoing remarks 
apply to unloaded circuits—i.e., those not fitted with artificial induc- 
tances. 

Incidentally, the curves on the opposite page may be of some 
interest. They represent measurements made with a sechometer, 
on various types of loop, and they illustrate very graphically the 
fact that on short lengths the self-induction predominates largely 
over the capacity. As the length of circuit increases the curve first 
rises, but as the capacity effects increase more rapidly than the induc- 
tances, the curve reverses and falls until a point is reached 
which the self-induction and the capacity neutralise one another. in 

I have already referred to the question of increasing the self-induc- 
tion of telephone lines by the addition of induction coils at definite 
lengths. In America the question has been dealt with by Dr. Pupin, 
and considerable work has been done in that country in the direction 
of loading underground cables, as it is termed. The Post Office took 
up the subject at an early date in connection with its main under- 
ground lines, and a marked measure of success has already been 
obtained. In one case, that may be taken as an illustration, a cable 
containing 56 100 lb. conductors, was loaded by the insertion of coils 
at intervals of a mile; the original factors were R=17 ohms, K 
—0:058 mfds., L—1:4 millihenries, and the total added inductance 
per mile amounted to 40 millihenries, the original R being raised to 
21:34 ohms per mile by the addition of the coils. The equivalent 
range of speech was, however, increased from 66 to 176 miles. In 
the Post Office experiments on its long-distance lines so far, the use 
of iron in any portion of the coils has been found to be deleterious 
as compared with coils without iron cores. True, the volume of 
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sound was always materially raised where iron was used, but at the 
cost of articulation, whilst a judicious addition of self-induction 
without iron always improved both the volume and the articulation. 

Very satisfactory results have, however, been obtained in America 
and in Germany by the use of ring-coils with extremely fine iron 
cores, and further progress in this direction may be anticipated. On 
this subject a valuable Paper was read by Dr. Hayes at the recent 
Congress in St. Louis, in which he shows how under suitable con- 
ditions the attenuation in long lines is materially diminished by the 
addition of suitable inductances properly spaced. His Paper is a 
valuable contribution to our knowledge of the subject. 

Experiments with overhead conductors have not proved so satis- 
factory as with underground cables. The variation in the insulation 
of the open wires upsets the balancing due to the coils, and light- 
ning troubles have affected the coils. For the present, at all events, 
this method of increasing the range of open conductors of limited 
gauge cannot be considered so satisfactory as the corresponding 
results with underground work, and opinions as to the future of 
open wire loading appear to be somewhat divergent. 


UNSOLVED PROBLEMS. 


Finally, there are the unsolved problems in connection with elec- 
trical methods of communication to consider. These are neither few 
nor unimportant. Dealing with the different heads of my address 
in order, the telegraphic problem is by no means finally solved, not- 
withstanding the years which have elapsed and the growth of the 
system since its introduction. A means whereby telegraphic mes- 
sages can be received at high rates of speed in type or written 
character ready for immediate issue to the public or the Press, 
appears to be one of the desiderata of the future. That this need is 
fully realised is shown by the ingenious inventions that huve from 
time to time been received and experimented with by the most 
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important of the telegraphic administrations in Europe and America. 

Incidentally I think I m ey say that one of the most painful 
duties imposed on the heads of a telegraph service is iho rejection of 
inventions on which an untold amount of skill and labour have been 
expended, but which for one reason or another are not fully adapted 
for practical requirements. I have reason to hope, however, that 
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we are now within & measurable distance of a satisfactory solution 
of one branch of the problem just referred to. 
Next, in wireless telegraphy, there is the difficult problem of perfect 
tuning which will obviate all mutual disturbances between different 
wave-lengths. and in addition it can, I think, scarcely be said that, we 
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LENGTHS WITH SECOHMMETER. 


her at finality in the matter of wireless receivers. In 
8 left on Uno! 's mind after a study of all the methods 


s far evolved is that we are even no w far from having a thoroughly 
effective orreliable receiving arran ement,if we comparethe reliability 
ol wireless with that of telegraphic or telephonic communication. 


Then in telephony there are at least two fundamental problems 
which await solution. 
relay or repeater ; and, secondly, a method of extending the range of 
communication in submarine cables. 
practical limits of speech on circuits of different types, it will be 
evident that these limits are such that it is not always possible to 


First, the invention of an effective telephone 


In reference to the existing 


meet the requirements of the public over 
Continental areas of great extent, or in cases 
where long submarine cables are necessary. 
Until recently all attempts to design a satis- 
factory telephone relay had failed, but the 
American Telegraph and Telephone Co. have 
now under trial an instrument termed an 
exalter which, when placed in a suitable posi- 
tion on a long line, materially improves the 
communication. I tried this recently be- 
tween New York and Chicago, and I hope 
shortly to have an opportunity of experiment- 
ing with it on our long-distance lines and 
cable circuits. It is the first step that costs, 
and we may now look forward hopefully to 
other developments. 


Notwithstanding the very great advances 
made in the modern switchboard, the problem 
of affording intercommunication between 
very large numbers of subscribers is by no 
means finally solved. The largest multiple 
that can be fitted in practice on one board 
does not exceed 20,000 lines, and not only in 
London, but in several American towns, pro- 
vision is being made in one building for 
numbers varying from 40,C00 to 60,000 tele- 
phones, two or three separate exchanges being 
provided in one building. That this duplica- 
tion and triplication of exchanges is the final 
solution of the problem no one would, I think, 
venture to predict, and, as I have already 
hinted, there are indications that the difficulty 
may be met in another manner. 


The submarine cable problem for telephonic 
use is not an easy one, as gutta-nercha, which, 
so far as our present experience goes, must 
be used in some form, has such a relatively 
high electrostatic capacity that it has not 
been found practicable to use it for really long 
cables, and the problem of loading, which at 
first sight would appear to offer & solution of 
the difficulty, has not yet been met in a satis- 
factory manner. Again, although much has 
been done in the direction of improving the 


methods of telephone switching—and only those can judge what pro- 
gress has been made who are familiar with, for example, the modern 
central battery board, and can compare its working with that of the 
older forms—still we are by no means near finality, and there are 
possible improvements and modifications looming in the not distant 


future which may profoundly modify our 
present practice. 


Finally, I have little doubt that the pro- 
gress of electrical means of intercommunica- 
tion will in the future go on unchecked, and 
that those associated with and responsible for 
such progress will in the course of the next 
few years bring about such developments 
that they will me in & position to compare 
in no unfavourable manner the advance 
of these particular branches of our work 
with that which we can forsee in all other 
branches. 


At the conclusion of the address, Prof. SIL- 
VANUS P. THOMPSON proposed a vote of 
thanks. He said that after listening to an ad- 
dress of this nature one was bewildered with the 
number of matters referred to. But there were 
several matters of intense interest, the most 
important probably being the K.R. law, any 
simplification of which would be ha led with 
delight. They had heard a lot about jacks, 
and whether these jacks were jacks- in- ffice or 
municipal dogs-in-the-1.anver, there was no doubt 
that there were at the Post Oflide some very 
able men at the head. Prof. Thompson also 


referred to the oscillographs, and suggested that they were produced by 
calling the name of the letter into the transmitter, and not by emitting 
merely the sound corresponding to the letter. 

Mr. JAMES SWINBURNE seconded the vote of thanks, and it was 
carried amid much applause. 
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ELECTRIC LOCOMOTIVES FOR THE DISTRICT 
RAILWAY. 


Last week we were enabled to contradict a statement which 
had appeared in the daily press to the effect that all steam 
trains would be withdrawn on Monday. This week, by the 
courtesy of Mr. Jas. R. Chapman, chief engineer of the London 
Underground Electric Railways (Ltd.), we are in a position to 
publish an illustrated description of the new electric loco. 
motives which will displace those now driven by steam 
which haul the London & North-Western trains from the 
Mansion House to Broad-street, via Willesden. As we ex- 
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A NEW CHAIN FOR MACHINE TOOL DRIYING. 


[CoMMUNICATED. | 


Although chain driving is one of the oldest methods of trans- 
mitting power, it has for many years remained in a somewhat un- 
satisfactory state. There were defects which militated against ite 
general adoption—the excessive noise and the objectionable joint wear. 
Chain makers gave the two points careful attention, recognising that 
if they were successful in overcoming these difficulties chain driving 
would become one of the most efficient means of transmitting 
mechanical power. 

To obtain noiseless action each of the links must be a driving 
member, and must be so shaped that it will fall into place with prac- 
tically no blow effect ; also it is necessary that as the pitch changes 


Two ELECTRIC LOCOMOTIVES COUPLED TO L. & N.W. Tram. 


plained last week, the L. & N.W. trains have always been 
the slowest of all which run over the District Company’s 
line, and this fact accounts for the delay in providing a 
much accelerated service. Actually, the electric trains are 
kept waiting, both at stations and in between, in spite of the 
fact that the steam trains are allowed a four minutes’ headway 
at the Mansion House. All this is to be changed, however, by 
the new electric locomotives, and a greatly improved service 
will become the rule when these machines are put in commis- 
sion. The bodies were built by the Metropolitan Amalgamated 
Railway Carriage & Wagon Co., at their Ashbury works, and 
the entire electrical equipment was built and fitted by the 
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Contactors, RESISTANCES, &c., IN NEw ELECTRIC Locomotive. 


British Thomson-Houston Co. 
motors of 200 H.P., making an aggregate of 800 H. p. per loco- 
motive. These motors are identical with those employed on 
the ordinary District Railway trains, while another point in 


common is the adoption of the Sprague-Thomson-Houston : 
multiple-unit control system. There is a double equipment of 
contacts, rheostats, circuit-breakers, &c., these being shown | 
off the sprocket. 
on a circular pin, the pressure on the latter in each direction must 
| be carried by one set of links, leaving only half the length of the pin 


in our illustration as actually installed on the locomotive. 
Briefly, the standard B.T.-H. equipment of the trains has been 
applied to the locomotives. 


| 


Each locomotive has four 


through joint wear, the links should take a larger pitch diameter on 
the wheel and maintain this action until the top of the tooth is 
reached. The old-fashioned principle of construction involving the 
solid rivet hinge joint with its insufficient bearing surface in the 
links, its rubbing, grinding, friction and its need of constant lubrica- 
tion was never satisfactory in this respect; and it was found that so 
long as such construction was retained, excessive wear and general un- 
satisfactory behaviour were the inevitable accompaniments of its use. 

The Morse silent joint chain, which is manufactured by the West- 
inghouse Brake Co. at their works at King’s Cross, is an entirely 
new departure in the principle of chain construction. Involving, 
as it does, several novel features, the details of its construction 
and working will be of interest. It has long been recognised 
that a rocking action between hardened steel surfaces is a perfect 
means of obtaining motion of parts which 
move' relatively to each other through a limi- 
ted angle—the precise function required in 
the chain. Such a joint is almost indestructi- 
ble, even under enormous pressure, requires 
no lubrication, and involves no perceptible 
friction or wear. In addition to all the ad- 
vantages derived from this frictionless joint 
construction, the Morse high speed chain 
possesses fully the silent running and com- 
pensating features called for by modern 
requirements. 

The joint, which is the most important part 
of the chain, is simple in construction, con- 
sisting of two pieces of hardened steel shown 
in two positions in Fig. 1. The piece on the 
left is called the “seat pin," and presents a 
plane surface to the second piece termed the 
* rocker pin." As the joint bends when pass- 
ing over the wheel the rocker pin ” rocks or 
rolls on the plane. There is thus no sliding 
action to cause the joint to wear and the 
chain to lengthen, but, instead, simply a 
rolling effect between these hardened steel 
surfaces, which have ample contact area to 
withstand the pressure. 

As shown in Fig. 2, the “seat pin is fixed 
in one end of each link and the rockerpin " 
in the other; and when the links are assembled the latter pin of 
one set of the links bears on the former pin of the other. When 
the chain is drawn straight the contact surface between the two 
halves of the joint is greatly increased, thus preventing undue vibra- 
tion under high speeds. 

In a like manner, while the joint is between the wheels, the 
pressure is taken by these broad-bearing surfaces, none coming on 
the apex of the rocker pin except when the joint is passing on or 
In the ordinary chain, built up of alternate links 


for bearing surface. In the Morse chain, on the other hand, the 
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whole width of the chain, less the outside links, is available in an 
anbroken line of contact, which nearly doubles the length of the 
bearing surface for a chain of a given width. 

Lubrication has always been a difficulty with drives employing the 
old type of chain, with its sliding friction at the joints. In such 
chains efficient and ample oiling is a prime necessity, in order to 
reduce joint wear and maintenance costs. While this may be 
effected with comparative ease at low speeds, there is a limit of 
velocity at which centrifugal force throws off all lubricant and 
causes the chain to run dry. Therefore, a chain requiring constant 
lubrication is debarred entirely from high speed use unless enclosed 
in a bath of oil at a considerable cost and sacrifice of convenience. 
An important feature of the Morse chain is that as there is no 
sliding friction, there is no need for lubrication; and hence, the 
speed limit is not fixed at the point where centrifugal force comes 
into play, and throws off the oil. 


Fic. 2.—Lixnxk sHowixo METHOD OF 


Fic. 1.—Jorxr 1x Two Positions. ASSEMBLING Two Haves or JOINT. 


Fic. 3.—Prece or CHAIN REMOVED. 


Further, grit is not so objectionable in the Morse chain with its 
rocking joint as it is in the ordinary pin joint, and for this reason it 
is peculiarly adapted to outdoor work or employment in a dust. 
Jaden atmosphere. Whatever grit or dirt gets into the chain does 
not stay between the rolling surfaces, but finds its way down to the 
bottom of the joint where it will be noticed the rocking pin is cham- 
fered so as to leave a small space for its reception. An accumula- 
tion here does not interfere with the action of the chain, and ulti- 
mately works its way out. 

In the construction of the chain the outside links are off-set 
laterally, so that their large ends come under the small ends of the 
links next &djacent, so that the rocker may extend beyond the last 
link in which it is fixed, ensuring & good bearing surface in every 
link. The seat pin being the rivet always extends to the outside of 
the chain (Fig. 3). 


1,200 revs. per min. on 133 in. 


Fic. 4.—3 m.p. Morse ChaINx Drive. 
centres ; sprockets 16 and 57 teeth; chain g in. pitch, 17 in. wide; speed 
1,000 ft. per min. 


In order to guide the chain upon the wheels, special links are 
used in its centre. which, projecting almost level with the ends of the 
teeth, run in grooves formed in the wheels. The joint pins are 
made of the best grade of tool steel carefully hardened, the shouldered 
ends of theseat pins being afterwards softened to permit of riveting 
into the outside links, or into washers in the larger sizes. The holes 
in the links are punched to conform in shape to and securely hold 
the two pins, between which and the link there is no relative motion. 

The efficiency of the Morse chain is very high, being 8 to 4 per 
cent. better than that of the best belt drive running under the most 
advantageous conditions. The chain will run well in either direc- 


tion, but it should always be installed in accordance with the specific 
instructions and as indicated by the stampings on the gear wheels 
supplied with it. 'The reason for installing the chain to run in & 
certain direction is, that if it were to reverse, the small end of the 
link is made with a different radius than when it is intended to run 
only one way. This is to prevent the seat pin from sliding across 
the face of the rocker pin when the chain reverses. 

The satisfactory operation of & high.speed chain drive being 
dependent upon several considerations besides that of strength, it 
is necessary, in order to attain the best results, to design the drive 
with & view to the special requirements of the case. With ordinary 
belting momentary increases of tension are relieved by slipping at 
the expense both of durability and efficiency. The chain drive, on 
the other hand, being of a positive nature, must be designed to 
withstand the severest shock that it may be subjected to. When 
convenient the drive should be designed with centres as nearto the 
horizontal as possible. The tension side of the chain may be at the 
bottom with long centres, but for short centres or high-speed 
driving it is preferable for the tension side to be at the top. 

Facilities for adjusting the centres are always desirable, and for 
vertical drives necessary if the best results are to be obtained. 

The longer the pitch the stronger is the chain for a given width; 
and, generally speaking, as the running speed decreases the pitch of 
the chain may be increased, or a slightly increased tension may be 
allowed with a given pitch and width. 
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Fic. 5.—17 H.. Morse CHAIN Drive. 500-1, 000 revs. per min. on 
41} in. centres ; sprockets 17 and 55 teeth; chain 1:2 in. pitch, 4 in. wide; 
speed 850 ft. per min. 


Figs. 4 and 5 show the adaptation of a Morse chain to motor- 
driven machine tools. These chains can be run successfully on 
wheels with as few as 18 and as many as 130 teeth; and by their 
use large speed ratios are easily obtainable. They have found con- 
siderable favour in the motor-car world, a tield for which their high 
efficiency and durability make them particularly suitable. 


ELECTRICAL EXHIBITION AT OLYMPIA. 
(NiNTH NOTICE.) 


Mr. J. G. Statter asks us to state that the 1,000 ampere 400 volt 
I.T.E. laminated edgewise circuit breaker, an illustration of which 
appeared in our last issue p. 138, js not made by his firm, but by the 
Cutter Co. of America, the only part designed by the Switchgear Co. 
being the time-limit attachment. We understand that since the 
drawing was prepared, the Cutter Co of Ameriea, have taken & 
general licence under royalty for the manufacture and supply of the 
" Statter " time-limit in Great Britain, and will, in future, be respon- 
sible themselves for the details of the design of the time-limits 
attached to their circuit breakers. 


The SIR Hiram Maxim ELECTRICAL Co. made a display of the 
* Maxim " filainent in all its stages. This firm's ** Crystolite " lamp 
has a corrugated bulb instead of the ordinary plain or frosted globe. 
Another of their lamps is said to give 40 c.p. in the downward direc- 
tion, while taking only 80 watts. The “ Maxim” system of con- 
tinuous light, it is claimed, utilises the longest tubular filament yet 
made, but only quite short lengths—12in. or so— were exhibited. 
We were informed, however, that there are in process of manufac- 
ture filaments 4 ft. long. The “ Maxim " semi-enclosed arc lamps, 
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which are now to be seen on practically all the stations of the 
District Railway, patent locking devices for preventing the re- 


moval of incandescent lamps except by an authorised person, and | 


“ Huntalite’’ candle lamos were also shown. 


The Piccapruty PENDANT Co., of Manchester, showed an ingenious 
adjustable pendant, the lamps being switched on or off when the 
lamp is pulled down or up. In the case of a lamp suspended 
from an ordinary ceiling rose, for instance, an ornamental 


cylinder, about 4in. in diameter and 4in. long, is screwed to the | 


ceiling, and the wire from the ceiling rose which is covered by 
the cylinder is connected to two terminals on the inside. The 
flexible to which the lamp is connected is wound round a small drum 
inside the metal cylinder on which are two terminals and brought out 


through a hole in the bottom. Two projections are screwed to the | 


outside of this drum (which, by the way, is controlled by a spring 


aier tho tispign Ge A Mein bino, This spring boing belanced by the | graphite, carborundum, silicates and clay in granular form. 


weight of the lamp), and the action of raising or lowering the posi- 


tion of the lamp brings these pieces into connection with the i | seat: y 5 
P B r m electrodes, and it will readily be observed that the“ Kryptol " may 


contacts of a double-pole switch. In the action of lowering the lamp 
the light is switched on, and when the lamp is pushed up the light 
goes out. 


Mr. G. BRavuLIK had on view a complete range of telephonic 
outfits, electrical aecessories, testing apparatus, lamps, and some 
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MINIATURE SUCTION GAS PLANT DRIVING SMALL DYNAMO. 


heavier apparatus in the way of electric drills, &c. He also exhi- 
bited a Hillenbrand suction gas engine plant coupled by a belt toa 
small dynamo made by the India Rubber, Gutta Percha & Telegraph 
Works Co. 
of the stand. The main feature of this suction gas plant is its com- 
pactness, the gas generator, scrubber and engine all being combined 
in one, as will be scen by the illustration above. 

The air passing to the gas generator first passes through the 
cooling water of the cylinder jacket. The air is saturated with 
steam, and the mixture of air and steam is heated by the exhaust 
silencer in the bed of the engine before being passed under the fire. 
bars of the generator, seen on the right of the illustration. By the 
sucking action of the motor the air and steam mixture passes through 
the incandescent fiel where it is decomposed and thus the gas is pro- 
duced. The hot vas passes from the upper part of the generator 
into a chamber surrounding and hot-jacketing the working part of the 
generstor. l'rom the generator jacket the gas passes through the 
engine bed into the scrubber where it is cleaned and cooled in the usual 
way, and from which it is passed into an expansion chamber in the 


This supplied 200 volt current for the partial lighting | 


— 


engine bed. The motor is in a slanting position, but the valves are 
placed vertically. Theair necessary for the combustion in the cylinder 
is passed through the frame, where it cools the crank shaft; and then, 
passing through the cylinder cooling water, by means of a system of 
pipes, it is heated to a degree exceeding the temperature of the gas 
with which it is to be mixed. This mixing takes place in a regulating 
cock before entering the inlet valve. The engine which works on the 
well-known “ Otto ” principle, is fitted with magneto-electric ignition, 
and the speed is regulated by a governor acting upon the stroke of the 
inlet valve. It is claimed that not more than 6 to 10 minutes are 
required to start the engine from the time of firing. The consump- 
tion of fuel is stated to be 1 Ib. per B. H. . hour, and the consumption 
of water 2 gallons per B. H. p. hour. 

The“ Kryptol heating system was also shown at this stand. In 
this the ordinary method of using a resistance coil as the heating 
unit is not adopted. The medium in this system is & mixture of 
This 
material is spread in a layer on an insulating plate between two 


be raked so as to produce thin or thick layers, and thus the heat 
may be concentrated at any desired spot. The size of the granules 
varies according to the voltage. For ordinary domestic purposes 
" Kryptol" is used as described above, but if it is desired for 
special purposes to use a high voltage and small current, the 
layer of * Kryptol" is broken up by placing insulating bars 
half way across, from alternate sides of the insulating plate. The 
system, of course, is applicable to many purposes, and either 
alternating or continuous current may be employed. [“ Kryptol ” 


| eooking appliances were also exhibited by the Dowsing Co., and 


in Mr. Dowsing's model electric kitchen.) Two other note- 
worthy exhibits at the stand were an arc lamp for photographic 


| purposes, with an automatic time switch for regulating exposures, 


and a portable electric drill. The latter is directly driven from the 
shaft of the motor and the actions of switching on and off, and 
also of reversing the direction of the drill, are controlled by mere 


| turns of the handle by which the workman holds the drill to his body 


for securing contact with his work. At Mr. Braulik’s other stand, 
No. 87, is a very complete collection of electrical instruments, tele- 
phones, &c. In a portable positive-reading combined ohmmeter and 
generator for testing purposes, the generator is connected to a moving 


| coil milli-amperemeter, reading as an ohmmeter, through the un- 


known resistance, and is shunted by a relay. At the critical voltage 
for which the moving coil instrument is calibrated, the needle of 
the instrument is fixed by the action of the relay at the reading 
which it indicates, and is only returned to zero by pressing a 
button on the face of the instrument. 

A useful telephone receiver for use in positions where rough 
wear is likely, is in the form of a flexible speaking tube, about 
2ft. long, attached to the telephone by a ball socket. The 


"KRYPTOL" HEATER. 


diaphragm is behind this ball socket inside the wooden case, so 
that injury to the delicate parts of the instrument is avoided. A 
lamp fitting, which should prove useful in factories, &c., is sus- 
pended by & wheel to a live wire drawn across the building, so that 
the light can be placed at any desired spot. A cheap fire alarm 
system was also exhibited. 

The most prominent exhibit of the British ELECTRIC PLANT Co. 
was a duplex double-acting variable-stroke boiler-feed pump, having 
a capacity of 3,000 gals. per hour against a boiler pressure of 200 lb. 
per sq.in. The cylinders are 34 in. by 5in., and have single outside 
centre-packed glands, the speed being 85 revs. per min. he stroke 
is varied by means of simple worin gear, with star wheel and tappet, 
from O in. to ö in., step by step at each revolution of the crank shaft. 
A special feature of the design is the care taken to prevent the 
slightest trace of air lock, and this feature, together with sdequate 
air vessels on both suction and delivery sides, has made it possible, 
it is said, to obtain a delivery substantially as uniform as that from 


| & three-throw pump. The pump is driven through single-reduction 
. gear—raw-hide pinion and machine-cut cast-iron internal wheel— 
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by a B.E.P. type 13 four-pole open-protected shunt-wound motor, 
to develop 12 B. H. p. at 585 revs. per min at 440 volts. This plant 
has been built to the order of the Gloucester Corporation. We 
understand that a 6,000 gallon set of similar design has been 
ordered by the Glasgow Corporation. A six-pole 280-volt shunt’ 
wound protected motor with ventilating covers, to develop 88 E. p. 
at 520 revs. per min., was also on view. Keeping in step with 
the progress in dynamo design, the firm exhibited a variable- 
speed shunt motor with commutating poles. This motor is wound 
for 230 volts and able to develop 8) B. H. P. at a lowest speed of 
645 revs. per min., and the same, or slightly more, power at all 
speeds up to 2,000 revs. per min. The speed is varied by shunt con- 
trol alone. The other exhibits included several continuous-current 
mnotors protected in diverse manners, armatures ready for use, core 
discs, brush-holders and motor switch gear with and without a 
5 rheostat for speed variation. Some of the starters are 
operated by a worm gearing, the handle of which protrudes at the 
side of the box. This device, now gaining so much in favour, makes 
it impossible for the operator to switch in very quickly. 


Messrs. Si&wENs Bros. & Co. had things of greater interest to 
show than the enormous pile of dry batteries that occupied the place 
of honour in the centre of their stand. The exhibition afforded ' 


everyone an opportunity of seeing the tantalum lamp, which when 
perfected will constitute an enormous advance on the carbon fila- 
ment lamp for both internal and external lighting. There were 100 
of these lamps on the stand, each of 110 volts and 22 c.p., and wired 
two in series. In addition 10 tantalum lamps were mounted next 
to 10 carbon filament lamps, and instruments were connected to 
them to show that they consumed 80 per cent. less current, in spite 
of the fact that they gave 50 per cent. more light. The efficiency 
is stated to be 1-7 watts per candle power when the lamp is new, 
and the life of continuous-current lamps is estimated at 400 to 600 
hours. Consumers are not recommended to use the lamp on alter- 
nating-current circuits at present. We do not add a description or 
illustration of the lamp here, as both have appeared in our columns 
at a comparatively recent date. In addition to the tantalum lamps, 
some ‘‘ liliput " continuous-current are lamps helped to illuminate 
the stand. These lamps take 2 amperes when connected two in 
series on the 220 volt mains. 
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Siemens Bros. & Co. is a new pattern. The gear for switching out 
the resistance is shown in the detailed drawing below, in its final posi- 
tion —i. e., with all the resistance in the rotor circuit cut out. In 
starting up the position of the auxiliary plunger B is such that the 
roller C engages with Vee slot 1. As the screw M is rotated by 
means of the handwheel L, it forces the bush E from left to right, 
and the pull is transmitted to the auxiliary plunger B, causing the 
latter to force back plunger F against the action of the spring G. 


Siemens Bros. & Co. VENTILATED EwcLoskp Motor, SLIr-RING END 


The handwheel is slowly rotated until such a position is reached 
that;the action of spring D overcomes the action of the plunger F, 
thus causing the plunger B to jump until the roller C occupies Vee 
slot 2. This movement is immediately taken up by plunger A 
under the action of plunger B. In moving, the plunger A carries 
with it the pin H, which, rolling in a spiral slot in the collar 
J, gives to the latter a rotary motion. The collar J carries the 


P 
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SHAFT OF SIEMENS [INDUCTION MOTOR WITH STARTING SWITCH. 


Several motors were exhibited, and we select two for description. 


shields have narrow openings, so arranged that the motor is effec- 
tively protected from articles falling on it, but with larger openings 
for inspection and attention in less exposed positions. The stator 
frame is of cast iron of a ribbed section and the stampings are held 
in position in the frame by cast-iron collars or bolts. The end 
shields are as light as is consistent with good mechanical construc- 
tion, and are bolted to circular facings on the stator frame so arranged 
that by rotating them the motor may be attached to wall, floor or 
ceiling without other alteration. Stator coils of the pull-through 
type are employed, the slots being nearly closed. The rotor is also 
built up of stampings with nearly closed slots. In the case of short- 
circuited rotors, the bars are insulated in the slots. They project a 
considerable distance at each end, and act as ventilating blades. In 
wound rotors the ends of the winding are opened sufficiently to 
allow a free circulation of cool air, aided by blades on the end cast- 
ings. In slip-ring rotors the rings are internal. 
Induction motors, in Which the rotor-starting resistance is carried 
on the rotor itself, and is switched out without the assistance of 


blade K, which intermittently short circuits the contacts A’, B', C’ 
In the induction motor illustrated in the next column, the end | and Di. 


If the handwheel L is still rotated, then the movement 
of plungers A and B are repeated, and the roller C successively 
oecupies the Vee slots 1,2, 3 and 4. The number of Vee slots corres- 
ponds to the number of resistance contacts, and the blade K occupies 
a definite position when the roller C is in any one of the Vee slots. 
N is an indicator working in a slot, O, which reveals to the operator 
the position of the blade K. The whole of the mechanism for the 
intermittent motion is entirely enclosed in a cast-iron case, P, and 
secured to the end of the bearing of the motor. Q is a screwed 
plug for adjustment of the spring G, and the plunger F is prevented 
from rotating by the action of the screw R sliding in a key way. 

A large collection of crane controllers were exhibited, and these, 
as a large number of this firin's exhibits, were made at the Siemens- 
Schuckert works in Berlin, but we understand that the manufac- 
ture of the controllers is shortly to be taken up at the company's 
dynamo works at Stafford. Samples of cable, pyrometers and 
measuring instruments were also exhibited, and among the instru- 
ments the most prominent was a Ferraris“ Universal" wattmeter, 
over 20 in. in diameter, with three separate pointers indicating kilo- 


external connections, are not new, but the one shown by Messrs. | watts, volts and amperes respectively. 
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Messrs. LONGSTRETHS (Ltp.) showed a number of “ Lithanode " 
storage batteries of various sizes. These cells are so familiar that 
it is quite unnecessary to enter into a description of them. A feature 
of interest was the unspillable cell for motor ignition purposes. 
This cell can be shaken about or even held upside down without a 
drop of acid being spilt. An auxiliary compartment is provided into 
which acid, coming out of the cell proper, is deposited. This acid 
can afterwards be blown back into the cell. Patent oil cups are 
fitted to prevent the acid creeping” up the positive terminal and 
destroying it by corrosion. 


CARL HENTSCHEL (Lrp.) showed printed specimens from photo- 
mechanically engraved blocks, in one, two and three colours, and 
also specimens of engraving in thehalf-tone, line and colour processes 
now used for printing purposes generally. Messrs. Hentschel’s exhibit 
had special reference to high-grade catalogues and advertisements, 
and was a very excellent display. We would especially refer to the 
illustrations supplied by this firm for Mrs. Allingham's famous 
book Happy England." 

Messrs. WILLIAM McGkocH & Co. showed a large range of elec- 
trical accessories, but the centre of attraction was a patent electrical 
ozoniser, which we illustrate. This apparatus is made by the Electric 
Ozone Synd., and the principle of it is that invented by the lave 
M. Emile Andreoli. The chiet function claimed for this apparatus 
is the purification of air and water, although there are a number of 


OPEN OzoxE TUBE. 


commercial applications for which it is possible to use the apparatus · 
The apparatus can be used with an ordinary motor-car coil, or 
directly from the supply mains through a transformer. Our other 
illustration shows an ozone tube, 6in. long, with vulcanite funnel and 
DIONE: for medical purposes. A number of these tubes can also be 


OzoNE INHALER. 


placed around the wire cage of an electric fan, and this method of 
distributing the ozone has been adopted on board ship. Messrs. 
McGeoch pay special attention to ships fittings, and a large variety 
of these were shown. 


Messrs. G. RICHARDS & Co. had a heavy 3ft. boring and 
turning machine, radial drilling machines, mould drier, sand- 
blast apparatus, air compressors, compressed air tanks, Richards' 
“ eling-rim " motor pulleys, &c., on view. The boring and turning 
machine which was exhibited is the smallest of the standard types 
manufactured, which range, in 12 steps, from 3ft. to 16ft. in 


diameter. The large annular bearing under the table has the special ! 


form of the Schiele curve, and rotates in a reservoir of oil. This 
form of bearing gives special rigidity to the table, and perinits of the 
same being rotated without undue friction at suitable speeds for 
boring. The tables are driven by spur gearing on their periphery, 
which prevents any tendency to raise the table when taking heavy 
cuts. Each machine is fitted with a positive feed motion, which is 
& very compact arrangement, and is claimed to be an advance on 
the sliding-key system. The whole of the gears are encased in a box 
containing oil Twelve rates of feed are provided, and these can be 
changed instantly. Richards’ “ Cling Rim ” pulleys are ordinary 
pulleys which, after being bored and turned in the usual way, are 
passed through a sand-blast machine, by which the rims are given a 
coarse-grained surface, the effect of which, it is said, more than 
doubles the adhesive power between the belt and rim. The mould 
drier exhibited can be moved about by two men. Compressed air 
is supplied at 20 lb. pressure and the drier requires approximately 
10 cubic ft. of free air per minute. The outer casing contains an 
inner cylindrical fireplace which is lined with gannister. A flat 
hearth is arranged a short distance from the bottom, to support the 
gas coke used. When the air is turned on it flows into the casing, 


part of it going through the top of the inner fireplace, and the other 


part passing through a perforated adjustable ring and down the 
annular space between the fireplace and the outer casing. The hot 
and cold gases are mixed in the chamber below, and by increasing 
the supply of cold air through the annular space after the drier is 
well started, the correct supply of hot air to the mould is ensured 
without the risk of burning. An improvement is effected by causing 
the air to pass downwards through the fire, the carbon and smoke 
being consumed, instead of being deposited in the mould, which, when 
the air is blown up through the fire, is more or less likely to happen. 


The AnMoRpvcT Mrd. Co. exhibited a good collection of tubes and 
fittings for internal conduit wiring work, and a large assortment of 
wires and cables, but their most interesting exhibit was a new 
“flame” arc lamp. This lamp, which we illustrate below, is of the 
converging carbon type with magnetic blow out, 
differentially wound and escapement controlled. 
The magnetic blow out coil has a double wind- 
ing. One of these windings is in circuit when 
the lamp is burning, and creates a weak mag- 
netic field in which the flame is maintained. 
The second winding is brought into use when 
the carbons are burnt out. This is effected by 
an automatic switch which serves the dual 
purpose of cutting out the shunt coil, and at the 
same time switching in the second winding of 
the blow-out coil, which effectually blows out 
the are. The clockwork mechanism is simple 
and is actuated by weights to which the carbon 
holders are fixed, the escapement being re- 
leased by means of the differential coils and 
dash pot. The weights and carbon holders 
are fitted with roller bearings throughout, by 
which means friction is reduced to à minimum, 
and the makers state that it is practically 
impossible for the carbons to stick, so that 
there is a perfectly steady feed. The whole of 
the mechanism is protected from the fumes 
given off by the sodium cored carbons. The 
lamps are designed for both a continuous and 
alternating current in the following sizes: 
D.C. 6, 8, 10 and 12 amperes (burning hours 7 to 19); A. C. 8, 10, 12 
and 15( burning hours 7 to 17). ‘Terminal voltage from 45 to 48. The 
hemispherical candle-poweris stated to be approximately as follows :— 


THE '*BLazkE" 
FLAME Arc Lamp. 


6 amperes ...... seer n rn 1.750 c.p. 
B us V 2,500 ,, 
I0. % Sais oso adus weak 3,600 ,, 
IX F000 4,750 „ 


The same firm exhibited a neat little three-speed breast - plate drill, 
which we illustrate below. It contains a shunt motor, the three 
speeds being given by change in gearing. To make the tool as light 
as possible, all non-magnetic mechanical parts are made of an 
aluminium alloy. As is seen in the illustration, the drill has two 


BREAST-PLATE DRILL, 


TRE LITTLE HUSTLER ” 


strong handles. The switch to start the motor is actuated by the 
thumb of the right hand. The change of gear is effected simply by 
pulling out or pushing in two small knobs attached to a locking pin 
and the intermediate spindle respectively. Enclosed in the plug 
fitting at the end of the flexible, is a simple form of magnetic cut- 

out, which opens the circuit if the load is too great and closes it 
again when the pressure is relaxed. 

Much | interest was evinced in Mr. A. BrackwonmrE's “ Dead. 
Wiring " system shown in operation in a stand on the gallery in the 
Exhibition. Mr. Blackmore replaces all the branch switches by relays 
mounted on the distribution board or boards. "These relays are 
controlled by a low-pressure circuit, so arranged that an ordinary 
bell push occupies the position of the usual switch for each lamp or 
group of lamps; the first time the push is pressed the lamps light ; 
the second press extinguishes them. It is thus scen that the prin- 
ciple is the same as that on which the modern remote control 
power-house switchboard is worked. The wiring carrying the main 
current runs straight from the relays on the distributing board to 
the lamps, and the push circuit is worked at quite a low voltage and 
is wired with bell wire. No figures as to cost are yet available. 
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Power presses, peice) adapted for punching armature discs 
and for stamping out small parts for switches, brushes, &., were 
shown by Messrs. JosepH HuHopEs & Sons. These presses are 
powerfully built, and are provided with a safety clutch motion 
which, by a simple mechanical device, throws the press out of gear 
automatically after each stamping. This enables the machine to be 
run at an exceptionally high speed. The gear is put into action 
again by depressing the treadle. 


The Bat ELECTRICAL. Co. showed a number of their electricity 
meters, specimens of the Bardon are lamps, and“ permutators in 
operation. These latter are machines with vertical shafts for trans- 
forming alternating into continuous current, the only moving part 
being the brush gear which is driven by a small rotor revolving at 
synchronous speed. 


Messrs. FRANK Pearn & Co. hada number of pumps of all descrip- 
tions, such as single-acting Manchester donkey pumps, duplex ram 
pumps, &c., on view, these pumps being operated either by steam 
or by an electric motor made by Electromotors Limited. 


The Sux ELECTRICAL Co. had an effective stand in the annexe, 
showing to advantage all kinds of fittings for electric lighting, elec- 
tric bell installations, &c. Favourable mention may be made of 
the series of artistic bell pushes with a flat front plate. 


The James Kerry & Brackman Co. showed several electrically- 
driven fans for various purposes. These all exhibited the excellent 
workmanship that characterises all this Compan y’s electrical work. 


Among the gallery exhibits was that of Messrs. OLIVER, CLARK 
& Co., who showed a numbor of tastefully designed electroliers, 
brackets, pendants, radiators, &c. ; 


The ELECTRICAL Corporation (Ltd.) arranged their stand very 
artistically in form of a room, decorated all over with the company's 
electric fittings to suit all tastes. : 


Mr. ALBERT C. Hanns showed a large variety of fittings for elce- 
tric lighting, artistic radiators and accessories. 


Messrs. Cory Bros. had on view samples of Welsh steam and 
other coals suitable for steam raising in boilers of all descriptions. 


Messrs. RawLINGdS Bros. had a comprehensive display of electrical 
fittings in various designs which showed considerable artistic merit. 


Messrs. G. Strauss & Co. had a good show of standard electrical 
fittingsin brass, porcelain and wood, and cables and cable fittings. The 
most noticeable exhibit was a portable generating set for country- 
house lighting, &c., the engine being of the petrol 
type, directly coupled to a standard dynamo. 
The engine was manufactured by the Electrical 
Trades Supply Co. 


The Cart AssBestos Co. had an excellent 
display of their familiar removable and plastic 
non-conducting coverings for ordinary and 
superheated steam pipes. They also showed a 
quantity of fine asbestos yarns for electrical 
insulation. It may be mentioned that the Cape 
Asbestos Co. are introducing a new insulatirg 
material named Capyt, for which superior 
qualities are claimed. 


The Howard Conpvuit Co. showed specimens 
of their well-known troughing in various shapes, 
both for their solid system and asphalte conduit 
for drawing-in systems. Included in the exhibit 
were specimens of the troughing which is being 
used for the cables for portions of the Great 
Western Railway which are now being electrically 


equipped. 


The Virtuoso self-playing piano was exhibited 
by Messrs. DoREMI & Co. and attracted large 
crowds. It will not only reproduce any melody 
by means of the familiar perforated roll, but is 
also capable of recording tunes by perforating a 
blank roll. The mechanism is worked from a 
miniature motor by a rope drive, the motor 
being let into the body of the piano at the back. 


Among the exhibits of fittings that of Messrs. 
EscanÉ & DENELLE was one of the best. Not 
only were the fittings themselves shown, but 
three or four workmen were actually engaged 
in their manufacture. The special point concerning these fit- 
tings is the fact that they are first modelled in clay and then 
cast solid, a large amount of hand labour being subsequently spent 
in finishing. 

Messrs. F. Darton & Co. showed a very large number of small 
dynamos, motors, ventilating fans, induction coils, accumulators, elec. 
tric hand lamps, &c., the majority of which were in the nature of work- 


ing toys or models, 


some being priced at as low as a shilling or two. 


A number of firms exhibited various office appliances, including 
card-index cabinets, filing cases, letter-filing apparatus, &c. These 
firms included the TYPEWRITER Co., the GLOBE WERNICKE Co., the 
TRADING & Mra. Co., HAB ND & Stow, ToLLIr & Harvey, and 
the Orrick APPLIANCES Mrd. Co. Among these exhibitors the 
Typewriter Co. made a bold display of the Royal Barlock ” 
typewriter and Barlock accessories and sundries. Nowadays the 
typewriter is as indispensable in business houses as any part of the 
equipment of the office. The chief requirements of a typewriter are 
that it should be as little liable as possible to get out of order, and 
shall stand as much fair wear and tear as can be expected from any 
piece of mechanism which is sometimes somewhat roughly handled. 
After an experience extending over more than 16 years we can say 
that the Barlock typewriter fulfils these requirements. We have 
ourselves a number of these machines in operation. The latest 
improvaments introduced have strengthened the machine, have 
amplified the facilities of the operator, and have, we consider, 
brought the machine to a high degree of perfection on every point 
where a typewriter should be strong. The Typewriter Co. are re- 
sponsible for the introduction of many labour-saving devices for the 
office, and amongst those exhibited we may mention a new rotary 
letter-copying press. The Office Appliances Mfg. Co, also showed a 
latter copier, the ‘‘ Victoria," which can be adapted for working by an 
electric motor, thereby reducing the whole of the work of the 
operator to feeding the copier with the matter to be copied. 

The Stanparp METAL Enaravina Co. had a very fine collection 
of attractive metal and composition name plates and designs, many 
of them of a novel character. They were made in all the metals, 
in“ ivoride," and in flexible metal of various colours. 

Messrs. J. H. HrATHMAN had their extending ladders on view; 
these have found considerable application in connection with public 
arc lamp cleaning and repairs, overhead trolley wire work, &c. 

PuickE's PATENT CANDLE Co. exhibited lubricants for all kinds of 
inachinery, including dynamos, motors, and all electrical apparatus. 

The CoxsOLIDATEHD Preumatic Toon Co. exhibited a good collection 
of portable machine tools. i 


COUNTRY HOUSE LIGHTING. 


We illustrate herewith a compact little electric light installation 
recently carried out by Messrs. R. J. Nicholson & Co., of Man- 
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Country Horse ENGINE Room 


chester, at a country house in Cornwall. The plant consists of a 
55 cell, 7-plate section storage battery, a directly-coupled dynamo 
and petrol engine, and a switchboard. The petrol engine is of tho 
two-cycle type giving 4 B. . P. at 1,000 revs. per min. The switch- 
board, which was built by Messrs. Nicholson & Co., is specially 
designed for installations of this description, and in addition to the 
usual instruments, is mounted with a charge and discharge ampere- 
hour meter, 
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ZINC FUSES, 


BY ALFRED SCHWARTZ AND W. H. N. JAMES. 


In connection with the recent Paper on Low. tension Thermal 
Cut-outs * (Journal Institution of Electrical Engineers, Part 174, 
Vol XXXV., 1905), we have thought it desirable to extend the 
examination of zinc and aluminium as materials for fusible cut- 
outs. Both these metals are in use to a considerable extent at 
the present time in fuses of large capacity. Zinc cannot be drawn 
into wire and can only be rolled hot, while aluminium wire, as we 
have previously shown, particularly when of small diameter, is 
unreliable as a fuse, owing to the molten metal being held up by 
the skin of oxide. For example, an aluminium wire 07 mm. 
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Fic. 1.—Ziuc. Curves connecting Fusing Current and Breadth of Strip 
for Various Thicknesses. 


diameter, when supported between terminals in the ordinary way, 
will disrupt with 43 amperes, whercas the wire really melts within 
its oxide skin with 21 amperes, and the wire could be ruptured at 
this current value by means of the repelling action of a magnet or 

. the tension due to a weak spring. It is evident, then, that only in 
the form of strip can zinc &nd aluminium be advantageously em- 
ployed as fuses. Our examination of copper and lead strip for the 
purpose of connecting the fusing current with the dimensions of the 
strip employed showed that this relation was expressed by rather 
differentformulw in the two cases. 
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Fio. 2.— Zinc. Curve connecting Fusing Current of Strip and Thickncss 


for Different Breadthe. 


With copper strip the {using current is proportional to the breadth 
with a constant thickness, and the curves connecting these quanti- 
ties when plotted all pass through the origin ; if, however, we plot 
thickness against fusing current for strips of constant breadth, it will 
be found that the curves pass through a point on the axis of thickness 
considerably to the left of the origin due to the increascd carrying 
capacity per unit area in the small strips owing to their relatively 
greater cooling surface. In the case of lead strip, the curves con- 
necting fusing current and breadth when extended backwards are 
for a similar reason found to cut the axis of breadth at a point con- 
siderably to the left of the origin, while on plotting fusing current 
against thickness for a constant breadth the curve is found to follow 

In logarithmic law, that is to say, with a constant breadth the fusing 


—— 


* The Electrician, Vol. LV., p. 3, 


current is not proportional to the thickness ¢ but to /" (for lead n 


=0°74). We can summarise thus :— 
Breadth. Thickness. 
Copper C ab ia bed scs Copper C a (t + kı) 
Lead CdbU x“ ᷣùůͤꝰ ͤ Lead C t. 


Where C= fusing current; b = breadth ; t= thickness. 


Now the melting point of zinc and its current-density at fusion is 
intermediate between those of copper and lead and the law connect. 
ing its fusing current and dimensions may be regarded as being inter- 
mediate between those given above, in fact, for zinc strip C a(b ＋ 61); 
C a (E 6) ; or C=«(b4 b ) (t+ ti); bi and f, being constants indepen- 
dent of the length, breadth and thickness of the fuse, and k being 
a constant dependent upon its length. 

For zinc strip the values of the constants b, and ¢, can be deter- 
mined from Figs. 1 and 2. In centimetre measure b, =0°1, ¢,=0°01. 
In inch measure 5, = 0°04, fi 0:004. 

In Fig. 8 curves are given connecting the constant « with the 
length «( being in inch measure) for zinc strips in a vertical or hori- 
zontal position (e in inch measure=« in centimetre measure 
x 6°45). The law indicated above will hold between the following 
lm 0:01 to 01 

'01 em. to 0:1 em. 
Thicknesses {0-004 in. to 0-04 in. 
0:4 em. to 15 em. 

Breadths .. 0:16 in. to 0:6 in. 

In our experiments we did not go beyond 900 amperes on a single 
strip, but it is probable that by using strips of increased breadth the 
law would'hold good up to 400 or 500 amperes per strip. For fuses 
of large capacity it is advisable to use a number of strips in parallel 
and to keep the current per strip as low as possible; by making the 
spacing between the strips liberal the dissipation of the heat will be 
facilitated. | 

Zinc fuses show very little deterioration, even when run 
continuously at 90 per cent. or even 95 per cent. of their normal 
fusing current, the oxida- 
tion is very slight, and 
the final resistance of the 
strip is practically the same 
as its initial resistance. 
The metal does not appear 
to be held up on fusion 
to any appreciable extent 


Length tn inches, 
Fio. 3,—Curve connecting the Constan: 
k (L+b,) in the formula C «x (ttj) with 
the Length of Fuse. 


H = Zinc Strip Horizontal. 
V - Zine Strip Vertical, 


Fic, 4. 


by the skin of oxide. It would be of interest to learn from any of 
your readers who have had zinc fuses operating under service con- 
ditions for any length of time whether they have observed any 
deterioration due to molecular change or crystallisation t aking plac 
in the strip. 

This freedom from oxidation when run at high-eurrent density 
renders zine a desirable material for fuses which are required to 
blow with only a slight overload. For circuit fuses of several hun- 
dred amperes it is not necessary or desirable that the fuse should be 
set for as much as 100 per cent. excess current, and in this case 
zine possesses considerable advantages over copper, in that the 
latter becomes red hot with about 75 per cent. of its normal fusing 
current and above this point oxidises rapidly, whereas zine only 
attains red heat just before fusion. It must be borne in mind, how- 
ever, that for a given fusing current the mass of a zinc fuse is about 
9:5 times that of a copper one of the same lenzth, while its volume 
is approximately 4:4 times that of the copper and this gives & large 
amount of metal to be disrupted. 

Although zine does not attain so high a temperature on fusion as 
copper dpes, yet its greater mass and volume operate unfavourably 
in connection with its behavionr on short circuit and this defect is 
further aggravated by the fact that in open type fuses the metal is 
disrupted in the form of globules which are not only red hot, but 
which continue to burn in air, and which are accompanied by dense 
white fumes which deposit heavily on contiguous surfaces, For the 
above reasons zinc when emploved in enclosed fuse-holders would 
require a larger cartridge than copper if we considered only the 
damage likely to arise to the case and disregarded the question of 
cooling. | 

Mr. Wm. Crampafew yearsago,insome hitherto unpublished experi- 
ments on fuses carried out at the Central Technical College, London, 
found with strip fuses of thin tinfoil which were reduced in breadth 
at the centre for a short distance of their length, that tho length of 
wire disrupted on short-circuit was confined to the section with 
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reduced breadth, and that the arc did not extend beyond this length 
towards the terminals. It appeared to us that this might be due to 
the cooling effect on the arc where the section of the fuse was in- 
creased, and zinc, owing to its comparatively low-melting point, and 
the large section necessary, seemed likely to show the same effect. 
A zine strip with a normal fusing current of 100 amperes was, there- 
fore, put directly across a 100 kw. 200 volt generator, with the result 
that a strip of uniform width throughout was disrupted from terminal 
to terminal along its whole length, even with lengths of as much as 
7 in.; whereas when the end portions of the fuse had a greater 
breadth than the middle as shown in Fig. 44 and B, the narrower por- 
tion only was disrupted provided that it was about 13 in. or 2 in. in 
length. At the present time the Peard fuse has a constriction at the 
centre, but this is for the purpose of securing the fusion of the strip 
at the centre point so as to free the spring partition, but it no doubt 
acts also in helping to suppress the arc. 

In the early days when soft alloys were used chiefly for fuse 
metal, fuses were often shaped with expanded ends as Fig. 44 to 
give larger contact area under the screw terminals; it is curious to 
reflect that this practice was given up in favour of using the fuse 
strip of uniform breadth throughout its length and soldering it 
to copper lugs in order to avoid the supposed danger of pinching 
the soft metal under the screws and thus affecting the fusing 
eurrent, while we have thereby apparently facilitated the extension 
of the arc from terminal to terminal. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Rock Salt as u Screen against Radium Hus. .J. Elster and 
H. Geitel have found that rock salt is an effective screen against 
the Becquerel radiation which is distributed all over the earth. 
It is impervious to gases, and therefore also to radium emanation. 
In considerable thickness it absorbs oven the very penetrative 
yrays. And lastly, its own radioactivity is very slight, owing 
no doubt to the fact that the natural deposits of rock salt were 
in a liquid condition for some time after the radium compounds 
had been precipitated together with the calcium. The authors 
tested the efficacy of rock salt as a screen by mounting a dissi- 
pation apparatus in a salt mine near Wolfenbüttel They 
found that at the bottom of the mine the rate of dissipation 
was reduced by 28 per cent. The residual radioactivity must 
be ascribed to thorium compounds, which are not so easily pre- 
cipitated as are radium compounds. 

[Evsrer and GEITEL, Physikalische Zeitschrift, November 1, 1905.] 


Ultra- Violet. Light from the Sun.—I\ Schwarzschild and W. 
Villiger have measured the distribution of ultra-violet light 
over the sun’s disc by the simple expedient of photographing it 
by means of a lens of the new Jena ultra-violet glass, thinly 
silvered, according to Straubel’s suggestion, to cut off the 
visible rays. A lens like that only transmits a narrow band 
of ultra-violet light extending from 315 to 327 up, and is, 
therefore, a highly efficient filter. The photographs show that 
whereas the red rays only slightly fall off from the centre to the 
edge of the dise, and the violet rays fall off very rapidly, this 
increase in the gradient is not maintained on proceeding fur- 
ther into the ultra-violet. Very near the disc the violet is 
more obliterated than the ultra-violet. The sun's atmosplicre, 
therefore, affects ultra-violet light in a manner quite different 
from the earth's atmosphere. 

(Scnwanzscuinp & VitLLiogn, Physikalische Zeitschrift, November 1, 1905.] 


Braun Tube with Slow Cathode Hus. A. Wehnelt showed 
two years ago that comparatively slow cathode rays, generated 
with about 500 volts, ave capable of producing very perceptible 
phosphorescence when their density, measured by coulombs 
per square centimetre per second, is considerable. Such slow 
rays may be obtained by coating the cathode with calcium, 
barium, or strontium oxides. A patch of a few square milli- 
metres on a platinum cathode suflices. The latter is mounted 
facing the cathode, which has a small perforation, and the pencil 
thus picked out is conducted between two condenser plates to 
a fluorescent screen. A continuous current supply of 220 or 440 
volts may be employed, or a few cells of a high-tension battery, 
since the current is only a few milliamperes. The tube must 
be highly exhausted, since the rays have great ionising power, 

and ionisation discharges the condenser. Since the cathode is 
only feebly red-hot, the light from it docs not interfere with 
observation of the phosphorescent spot. This form of Brann 
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tube, besides being more sensitive to electric forces, is also 
useful in all cases whero the high electrostatic forces of the 
ordinary Braun tube are undesirable. The cathode is used up 
very slowly, and the hardness of the rays may be varied within 
wide limits. 

[A. WenNELT, Physikalische Zeitschrift, November 1, 1905.] 


Glow Discharge in Halogens.—W. Matthies has followed up 
his work on mercury haloids by studying the glow discharge 
in the halogens themselves. There is much similarity between 
the two classes of bodies. As in the case of the mercury 
haloids, the luminous phenomena are nearly the same as in 
pure nitrogen. But the potential gradient is very high in the 
halogens, and increases from the cathode towards the anode. 
Moreover, it is not a linear function of the pressure, but in- 
creases at first more rapidly than the pressure, and afterwards 
more slowly. The normal cathode fall increases approximately 
as the molecular weight, and is independent of pressure and 
current strength. 

IW. Marrus, Physikalische Zeitschrift, November 1, 1905.] 


lonisulion by a-Puarticles.—Rutherford recently announced 
that the a-particle projected from radium ceases ionising when 
its velocity falls below 60 per cent. of its velocity of projection, 
when, therefore, it still possesses a velocity of 1:6 x 10 cm. 
per second. Bragg and Kleeman thought, on the other hand, 
that the velocity becomes almost negligible before the ionisa- 
tion ceases. W. H. Bragg now reviews the results which 
formed the basis of that opinion, and finds that whatever the 
critical velocity may be, it is the same inall gases. The ionisa- 
tion curve was examined in many gases, including gases of com- 
plex molecular structure, as well as mixed gases. Now, if the 
a-particle were able to ionise in, say, hydrogen at a lower speed 
than in oxygen or carbon, the ionisation curve in a mixture 
should be a complex curve, consisting of simple curves over- 
lapping. The entire absence of any effect of this kind shows 
that the critical speed is invariable. This makes it probable 
that the act of ionisation is exactly the same in all gases. The 
author next proceeds to find in what manner the ionisation 
depends upon the speed, and constructs tables showing the 
observed ionisations and the corresponding values obtained 
from a formula in which the ionisation is made to vary in- 
versely as the nth power of the velocity. The values 1, 2 and 3 
are given to n in three separate columns, and it is evident that 
n =? gives the best agreement. This may be connected with 
the fact that when one particle flies at great speed past another 
which is relatively at reat, the energy given by the ionising to 
the stationary particle, in consequence of their mutual attrac 
tions or repulsions, is inversely proportional to the square of 
the velocity of the moving particle. 

(W. H Braaa, Philosophical Magazine, November, 1905. ] 


Work of Windmills.—M. Ringelmann has made some deter- 
minations of the relation between velocity of wind and speed 
of revolution of windmills employed for raising water. The 
experiments extended over two years and were made with a 
pump having 72 vanes 1:3 metres long, with a total surface of 94 
&quare metres. The pump was left to its own working all the 
time, being self-turning and self-regulating and going out of gear 
with a wind velocity exceeding 10 metres per second. The ratio 
between the velocity of the vane-rim and the wind varied from 
0:82 at 4 metres per second to 0:75 at 10 metres. The volume 
of water raised 10 metres was 1,566 litres per hour at the former 
speed and 3,527 litres at the latter speed. 

[RinGELMANN, Comptes Rendus, October 30, 1905.] 


Ionisation and Altitude. — B. Brunhes and A. Baldit find that 
altitude above the earth’s surface is not a very fundamental 
factor in ionisation. In a plain at 330 m. tho ionisation may 
be the same as on a plateau at 1,200m., but a peak may show 
a very decided difference with the same difference of altitude. 
The increased electric ficld on the summit of mountains has 
little effect on the negative dissipation, but it considerably 
reduces the positive dissipation. Thus at the base of the 
Puy de Crouel, in the Puy de Dôme district, the negative and 
positive dissipations were 13 and 12 volts per minute respec- 
tively, while at the summit they were 12 and 6. 

[Burxuks and Barre, Comptes Rendus, October 30, 1905.] 
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ELECTRIC POWER SUPPLY IN LONDON. 


Sellom has a Committee of the London County Council 


presented a more adverse report on a proposal of another 


Committee of the same body than has been the case with 
regard to the electric power scheme recommended by the 
Highways Committee. The report embodying this proposal 
was published in our issue of November 3rd, and the report 
upon it by the Finance Committee appears on another page 
this week. In principle the scheme is a replica of the Ad- 
ministrative County of London and Distriet Electric Power 
Bill, although apparently it is intended to apply mainly to 
the County of London. So completely does the Finance Com. 
mittee condemn the project that it is difficult to realise, in 
reading the report, that it emanates from a Committee of the 
London County Council. At the same time ono cannot conceive 
a body of busincss men, such as a finance committee should 
consist of, coming: to any other conclusion with regard to the 
vague proposals barcly outlined by the Highways Committee. 
The matter is of such vast importance, and is open to be 
viewed from so many different aspects, that the superficial 
manner in which it has been taken up by the Highways Com. 


mittce well deserves the strong comments which have been 


made. The whole of the Finance Committee's report is one 
recurring complaint that no details have been laid before it 
upon which to base any estimates, and thus the Finance Com- 
mittec has perforce turned to the figures placed before Parliament 
last session in connection with Mr. MERz’s scheme. Here again 
the Committee is beset with difficulty, for these figures related to 
a much wider area than is suggested now, and no separate esti- 


mates for London were given. The fundamental detail of a 


THE. ELECTRICIAN, NOVEMBER 17, 1905. 


187 


power scheme—viz., the aren—has not even been given to the 
Finance Committeo, whose remarks upon this point are signifi- 
cant in the extreme. They state that “ this [the question of 
area] is an important point, because the existing conditions of 
electric supply in London, and the extent to which existing 
Undertakers are providing therefor, appear to us to render it ex- 
tremely probable that a scheme of supply limited to the county 
would not allow of a sufficient output for production at the 
lowest possible price." Assuming, for the moment, that the 
scheme must necessarily be confined to the County of London, 
much turns upon the loyalty of the Borough Councils towards 
the London County Council, and there are indications that a 
large number of these bodies regard the scheme with disfavour, 
and have in view an entirely different courae of action. We 
will deal later with the suggestions that are now being made by 
certain Borough Councils, which, if carried into effect, would 
render then: independent of any scheme fostered by the County 
Council. Nor wil the London County Council be able to 
point to any suburban railway as a probable or potential con- 
sumer, aud no long list of power users is forthcoming ; the 
Highways Committee has lost sight of the fact that the low 
estimates which Mr. MERZ produced were due as much to the 
even distribution of the prospective load throughout tho day 
(the high “ load-factor ") as to the mere magnitude of the con- 
templated cperations. A large station to supply in bulk to 
other municipal undertakings and to the County Council's own 
tramways would not generate at the extremely low cost with 
which the London power schemes of last year have made us 
familiar. 

The financial prospects of the proposal as evolved -by the 
Finance Committee reveal in a striking way the peculiar incon- 
sistency of the position of the Highways Committee, and 
through them of the Council itself, for the very arguments used 
by the County Council as a body against the power bill last 
year are now uscd by one Committee of tbe Council against 
another. The Finance Committee doubts whether the esti- 
mates of the Power Company as to working expenses could be 
[rofits; yet, being necessarily forced to adopt these figures 
because no others have been submitted to it, it proves that the 
Council would do wrong in embarking upon the project. The 
assumption is made that £3,000,000 would be necessary as the 
initial capital expenditure, upon which the debt charges at 
6 per cent. would be £180,000 per annum (on the supposition 
that the sinking fund charges are suspended until the works are 
in operation), and that, to realise this sum, 200,000,000 units 
per annum would have to be sold at 0-7d. per unit, as adopted 
by the Power Company, and if the same provision were made for 
renewals and reserve. Interest on the loan would still have to 
be paid during the period of construction, and this cannot be 
paid out of capital, as in the caso of a Parliamentary company. 
In 1903-4, it is pointed out, the total consumption of electrical 
cnergy in London reached 113,896,163 units, but the supply of 
a further 200,000,000 units and a realisation of a high-load 
factor can never be brought about without some co-operation 

between the Council on the one hand and the existing Under- 
takers and power users on theother. There is little likelihood 
of this on the part of the companies; we have not heard of 
any power users anxious to become customers of the London 
County Council; and, to our knowledge, many of the most 
powerful Borough Councils from the electric supply point 
of view are strongly antagonistic to any proposals of this nature 
by the London County Council Lastly it must not be for- 
gotten that the big private power users in London are also big 
ratepayers, and that they are more likely to oppose than to be 


parties to any endeavour of the London County Council to enter 
into speculative business on a large scale. 


Despite the strongly-worded report of the Finance Committee 
which we have dealt with above, we are surprised to see that 
the recommendation of the Highways Committee was adopted 
at Tuesday's meeting of the Council, with the proviso that an 
opportunity shall be afforded for the discussion of the Bill 
before it/is deposited. The inherent objection to anything in 
the nature of private enterprise when applied to public service, 
inevitable through the large Progressive majority upon the 


County Council, has, we feel, prevented this project being 


considered in an impartial manner for the general good of 
Londoners. At the same time, the expense which the pro- 
motion of this Dill will involve may be deemed beforehand 
to be so much added without useful result to the already large 
sum expended by the Council —.£263,836—in Parliamentary 
fees, a large percentage of which has been in futile opposition 
to Bills introduced by companies and in the promotion of 
Bills that have had almost as little chance of receiving Parlia. 
mentary sanction as the ridiculous project that is now being 
evolved. | | 

The suggestion made at a Conference of London Borough 
Councils a week or two ago is less pretentious, and although 
at present the intentions of these authorities are somewhat 
obscure, next week should see matters sorted out somewhat, for 
the Parliamentary notices will have to be deposited bythen. The 
proposal has been made that the Borough Councils of Islington, 
Hackney, Shoreditch, Bethnal Green, Stepney and Poplar, 
the Corporation of West Ham, and the Urban District Councils 
of Leyton and Walthamstow should secure Parliamentary 
powers for giving or taking a supply of electrical energy in 
bulk. That the power to link up existing generating stations 
both for emergency and for the general equalisation of the 
load, is necessary and even essential, has been urged by us for 
a long time, and the principle of this was embodied in the first 
Electricity Supply Bill three years ago. From this point of 
view we could almost wish that all the electric supply authorities 
in London had joined in this movement if only to impres3 
upon the Government that the delay which has characterised 
its policy as affecting the electrical industry can no longer be 
tolerated, and that independent powers must be obtained, even 
though the expense must be great and would eventually fall 
upon the consumer. Some of the Borough Councils above 
referred to, however, also have in view the possible erection of 
a large generating station for the constitution of a power 
echeme, but on a smaller scale than that proposed by the 
Administrative County of London Power Co. and the other 
companies last year, whilst others of them have suggested a 
petition to the Government to expedite the passage of the 
Electricity Supply Bill. None of these propositions has yet 
taken definite shape, but, as we have said, more will be heard 
of them in a few days’ time. 

Turning once more to the London County Council scheme, 
wo would express the hope that the final paragraphs of the 
Finance Committee's report will be yet acted upon, and that, 
in view of the existing enormous capital commitments of the 
Council, it will “select from the objects of expenditure which 
it is being pressed to undertake those which are necessitated 
by its present statutory duties, in order that its general financial 
position may not be prejudiced by forcing larger loans on the 
market than the investing public could readily absorb.” Probably 
the result of the Conference with the Borough Councils which 
is to be held on Monday will act as an incentive to a change 
of views on the part of the majority of the Councillors who 
voted in favour ofjthe scheme on Tuesday. 
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HIGH-YOLTAGE CONTINUOUB-CURRENT TRACTION 
MOTORS. 


In a recent issue of Elektrische Bahnen £ Betriebe, Herr H. 
Rikli-Kehlstadt describes a 1,500 volt continuous-current experi- 
mental traction motor of 90 H.P., built by Messrs. J. J. Rieter & Co., 
of Winterthur, Switzerland. It may be mentioned that this firm 
was one of the first to design 750 volt continuous-current traction 
motors, such motors having been satisfactorily employed since 1901 
on the narrow-gauge electric railway connecting Lausanne with 
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Moudon. This line is about 154 miles long, and the motors are 
capable of developing 40 H.P. at 400 revs. per min. It is added that 
the trolley voltage rose occasionally to 900 volts. 

The chief data of the 90 H. p. 1,500 volt experimental motor and 
the truck to which it was fitted are: Diameter of armature, 440 mm. 
(1 ft. 5:8 in.); length of armature, including a ventilating duct 1 em 
wide, 220 mm. (8:65 in.); number of slots, 53; number of com- 
mutator segments, 265; diameter of commutator, 360mm. (1 ft. 
2:2in.): useful length of commutator, 90 mm. (33 in.); resistance 
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of motor at 70°C., 2°65 ohms; output at the rim of tho wheels at the 
one hour's rating, 75 H P.; speed, 480 revs. per min.; weight of 
motor, including gearing and gear case, 1, 750 kg. (8,900 Ib.); gauge 
of truck, lm. (8ft. 81in); wheel base, 18m. (oft. 11 in.); 
diameter of wheels, 840 nm. (88 in.). 

The chief difficulties to be overcome related to commutation and 
insulation, Auxiliary poles for preventing sparking were considered, 
but this means was not thought desirable for traction motors for 
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various reasons. Instead, a large neutral zone between the poles 
was adopted, the ratio of pole-arc to pole-pitch being made equal to 
0:67. Besides, the magnetic field was “stiffened” as much as 
possible by keeping the saturation of the armature teeth high and 
by curving the field coils so as to embrace the armature as in- 
dicated in Fig. 1. The armature coils are substantially insulated 


and they are protected in the slots by an additional covering of 
micanite 1 mm. thick. It is stated that all the coils withstood an 
alternating pressure of 10,000 volts for one hour, one pole of the 
alternating supply being connected to the armature iron, the other 
being in connection with the armature copper. The weakest coil 
broke down after an alternating pressure of 12,500 volts had been 
applied for 10 minutes. In order to prevent the formation of an 
arc between the commutator and the motor carcase, the commutator 
was provided with an end shield in the form of a non-combustible 
disc of insulating material. Since many breakdowns in traction 
motors are due to the bursting of the binding wires, it was decided 
to use such binding wire only for keeping the end connections together 
and to use wood wedges (see Fig. 2) in the slots. These wedges are 
of beech boiled in paraffin, and it is said that a pressure of more 
than 700 kg. was required to force a wedge 10 cm. (3:93 in.) long 
out of the slot. 

Up to 90 u.r. there is no sparking, but above this output small 
sparks occur now and again. Figs. 9, 4 and 5 represent the 
characteristic curves of the motor at 1,500 and 1,700 volts. In 
the case represented in Fig. 5 the inotor speed was increased bv 
connecting a resistance in shunt across the series field. On 
July 15th the motor was tested for 1] hours at a stretch for the 
purpose of determining the temperature rises in the various parts. 
The output was kept constant at about 64:8 H.P.; the average 
speed was 480 revs. per min., the average voltage slightly above 1,500 
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volts and the mean current 42/7 amperes. At the beginning of the 
test the temperatures in the testing-room, armature iron, field coils 
and commutator were 23°C., 46°C., 38°C. and 44°C. respectively, 
while at the end of the test the corresponding temperatures were 
24:59C., 97°C., 87°C. and 69°C. respectively. Although the motor 
could only be tested up to 1,700 velts, no higher voltage being avail- 
able for testing purposes, the designers beliove that it would have 
run well at 2,000 volts or more. 

Sixteen motors of this design are now being built forthe Bellinzona- 
Mesocco ! (Switzerland) electric-railway, the trolley voltage being 
from 1,500 to 1,600 volts. 


ELECTRIC POWER SUPPLY IN LONDON. 


Following the report of the Highways Committee of the London Coan ty 
Council on the question of electric power supply ia London, given in full 
on page 109 of our issue for November 3rd, the Financ: 3 »mmittee of th? 
Council has issued a report dealing with the same subject. We give it 
in full : — 

1. The Highways Committee are recommending the Council to promolo 
a bill in the next session of Parliament t» enable the Council to supply 
electrical energy in Londcn and certain surrounding districts, and it dc- 
volves upon us under standing order No. A 27 to report upon the financial 
bearings of the proposal. The authority to be sought includes power (1.) 
to supply electrical energy in bulk thioughout the whole of the area in 
question, and (ii.) to supply energy to large individual consumers, 88, for 
instance, railway, canal and tramway companies or authorities whero 
these undertakings extend over more than one lccal g ,vernment area. 

In considering this most important proposal we have fouud ourselves 
in a position of great difficulty owing to the absence of any financial data 
to guide usin advising the Council. Time has not permitted a definite 
scteme to be worked out by the Highways Committee, and their report 
to the Council only outlines in very general terms the proposals which 
they recommend tho Council to place before Parliament. We are strongly 
of opinion that in a matter of this magnitude, raising financial issues O 
the greatest importance, the Council should, before committing itself to the 
undertaking, have before it a definite and carefully worked out scheme. 

In the abs:nce of any such scheme we have given such consideration to 
the subject as time and the limited amount cf information at our EE 
posal have allowed. The two main questions on which the Council T 
naturally desire to have our advice, are: (i) Are there reasonable ideni 
for thinking that the enterprise will be self supporting? and (ii.) can 15 
large sum of capital required be raised without affecting the credit of 
Council? 
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The first of these considerations is one of vital concern, for we caunot 
suppose that the Council would agree to invest some millions of public money 
in an undertaking of this kind without substantial reasons for the belief 
tbat it would be at least self supporting—in other words, that the profit 
on working would be sufficient to pay the interest on, and provide for the 
repayment of, the money borrowed. The credit of the ratepayer would in 
any case be pledged for the raising of the capital; bat the Council will no 
doubt agree tbat beyond this no further assistance should be looked for 
from the rates. The Council wi] note that the report of the Highways 
Committee cffers no guidance upon this mattcr beyond the general state- 
ment that in the Con mit'ee'a opinion it will be quite practicable to put 
forward a satisfactory scheme." In these circumstances we have cn- 
deavoured to assist the Council to a conclusion from a consideration of 
the estimates and financial data placed by the Power Company before 
Parliament last cession in support of their scheme, with which the High. 
ways Committee’s proposals are in a measure comparable. We desire to 
distinctly disclaim any acceptance of the company’s estimates and calcu- 
lations, but we think it may be useful to the Council to have some of 
these materials before it. 

The Power Company proposed to supply a very large , industrial" and 

“= non industrial" area, of which no less than 75 per cent. was outside 
the County of London. Capital powers to the extent of £6,600,000 were 
sought by the bill, and the initial capital expenditure to complete the 
firs& station of 60,000 kw., distributing mains and subsidiary works was 
put down at £2,100,000, the total capital expenditure up to the »om- 
pletion of the undertaking Leing estimated at £6,600,000, including 
£100,000 for preliminary expenses. The company sought powers to 
supply existing undertakers (borough councils and companies) and large 
undertakers—e.g., railways, docks, &c., throughout their area, and also 
in the industrial area manufacturers and other power users direct 
with the consent of the existing suthorised undertakers, provided 
that if that consent were unreasonably withheld an appeal could be 
made to the Board of Trade. The company estimated that they could 
generate electricity at the low price of 0:154d. per unit, a figure which, 
adding general and other expenses, worked out to 0:522d. per unit sold, 
and that with a sale of 133,500,000 units, by the year 1910, at an average 
price of 0-7d., there would be a balance after providing for reserve, depre. 
ciation, and renewals sufficient to pay 54 per cent. on a capital of 
£2,000,000, and, further, that with a sale, by the year 1916, of 600,000,000 
units at 0-55d. there would be a balance suflicient to pay — 


43 per cent. on £1,000,000 debenture stock .......... £45,000 


5 per cent. on £2,000,000 preference stock .......... 100,000 
8 per cent, on £3,000,000 ordinary stock ............ 240,000 
£385,000 


and to carry forward about £38,000. 

These figures related to the company’s entire area, of which, as above 
stated, the greater part was outside the County of London; the company 
gave no figures for the County of London separately. It is, to say the 
least, doubtful whether the prcfit estimated by the company could have 
been obtained. 

Whether the above estimates were well founded or not, it appears to 
us that they are deservirg of the Council's attention, particularly in view 
of the fact that any practical scheme put forward by the Council will 
inevitably be compared with these figures. The Highways committee do 
not say what capital would be required, but we have assumed that a sum 
of about £3,000,000 would be required in the first instance for a large 
generating station with mains and subsidiary works. The expenditure 
of this money would be spread over five or six years; and it is obvious, 
therefore, that there must inevitably be a long period during which the 
eapital would be unremunerative, The Power Company proposed to meet 
this difliculty by obtaining power to pay interest out of capital at the 
rate of 3 per cent, up to a maximum of £310,000. Thereis no precedent 
fora municipal body being given such a power, and we must assume, 
therefore, that the interest on the capital raised would have to be 
defrayed out of the rates year by year. We estimate that for interest 
payable on a sum of £3,000,000 during the construction of the works an 
aggregate eum of about £380,000 would have to be so provided. This is 
a consideration which we do not think the Council has sufficiently appre- 
ciated in the past. There aro precedents for the postponement for a few 
years of the sinking fund provision, and we have therefore a:sumed that no 

charge under this head would fall upon the ratepayers of the earlier years. 

The ultimate debt charges, assuming that the expenditure on land and 
buildings were spread over 60 years, and the cost of machinery, trunk 
mains, &c., over 25 years, may be taken roughly at about 6 per cent., 
which, on an initial outlay of £3,000,000, would represent an annual 
charge of £180,000 a year. What tne Council has to consider is the 
probability or otherwise of the undertaking showing a profit on working 
sufficient to produce this amount. 

The Power Company calculated on a total output for their entire area 
of 133,500,000 units in five years’ time, and on 600,000,000 units in 11 
years’ time, when the works would be completed. 

We find that the output cf the existing undertakers in London in 
1903-4 was as follows :— 


Companies ... I . . . . 85,933,026 units. 
Borough Councilss rm 27,063,137 „ 
Total ...... TEENER ees 113,890,163 „ 


On the basis of the Power Company's calculations it would be necessary 

for the Council to sell upwards of 200,000,000 units at an average of 0 7d. 

per unit in order to realise a profit on working of £180,000 a year, even if 
the working expenses should prove to be not higher than those estimated by 
the company, and if the samo provision is made for renewals and reserve. 
It is difficult to compare the proposals foreshadowed by the Highways 


Committee with the Power Company's scheme for various reasons. In 
the first place the proposed area of supply has not yet been determined by 
the Highways committee; but we gather that it would include a large 
district outside the County of London. Thislis an important point, be- 
cause the existing conditions of the electric supply in London and the 
extent to which existing undertakers are providing therefor appear to us 
to render it extremely probable that a scheme of supply limited to the 
county would not allow of a euflicient output for production at the lowest 
possible cost. On the other hand, there are obvious difficulties in the way 
of the Council obtaining powers of supply outside the County of London, 
and the wider area would largely increase the amount of capital to be pro- 
vided, and add greatly to the Council’s responsibilities, for whatever 
financial risks there may te in the undertaking would fall entirely on the 
ratepayers of the County of London. 

It is not clear from the proposals outlined in the Committee's report 
whether the Council would be able to supply power direct to individual 
manufacturers, or only, with certain exceptions, to supply through exist. 
ing undertakers. The Council is aware that the Power Company sought 
powers, with the consent of the Board of Trade, to supply directly to the 
manufacturers with the object, no doubt, of securing thereby a lever to 
force the distributing undertakers either themselves to supply the manu- 
facturer at or about the prices cffercd by the Power Company or to 
accept a bulk supply from the Power Company. It appears to us that 
this matter has an important bearing on the probable amount of business 
for which the Council might look. 

Again, the Highways Committee are not yet in a position to estimate 
the amount of support which the Council would be likely to receive from 
existing undertakers (companies and borough councils), and until some 
information on this point is forthcoming it appears to us undesirable for 
the Council to commit itself. 

Tuining now to the other consideration which has occupied our atten- 
tion, we feel it our duty to state to the Council that we view with appre- 
hension the large addition to the Council's capital commitments which 
this undertaking would necessarily involve. As the Council must be 
aware, the question of the extent of its commitments, particularly in their 
bearing on the amount of money which will have to be raised on loan 
during the next two or three years, has for some time past been a matter 
of growing concern to us. We desire to impress upon the Council the 
fact that, however good it3 credit may bo, if it were to force larger loans 
on the market than the investing public could readily absorb, the Council 
would inevitably have to be content with & lower price for its issues of 
stock, and this would particularly be the case when the general conditions 
of the money market are not altogether favourable for such issues. The 
effect of such a course would speedily prove detrimental to the Council's 
eredit, and in our opinion the Council should so limit its capital expendi. 
ture as to obviate the necessity for making undue demands upon the 
money market. The time has, in fact, arrived when the Council must, 
in our judgment, select from the objecta of expenditure which it is being 
rae to undertake, those which are necessitated by its present statutory 

uties in order that its general financial position may not be prejudiced. 

The Council is at the present time engaged in carrying out teveral 
great improvements and works involving a large amount of capital ex- 
penditure, and during the present year it has decided upon the imme- 
diate e'ectrification of the whole of the Northern system of its tramways, 
and this with various extensions and other reconstructions will necessi- 
tate a far larger capital expenditure on tramways during the next few years 
than inany past year. Again, the acquisition of a site for the new County 
Hall has been approved, and provision for this, together with the build- 
ing, will make a serious addition to its normal requirements on capital 
account. In these circumstances, and apart altogether from the con- 
sideration of the risk which the proposed scheme involves, we think the 
Council should endeavour to find come solution of the problem which 
would not involve the raising by the Council of large sums of capital in 
the near future. 

The report of tho Highways committee does not discuss any alternative 
polisy by which the evils which might result from the creation of a 
virtual monopoly with wide powers, might be obviated, as, for example, 
the introduction in the Power Company's bil of adequate safeguards in 
the f rm of a purchase clause, sliding scale of price, and dividend and 
other similar provisions. We merely refer to this aspect of the subject in 
order to point out that there are alternative methods of dealing with the 
difficult situation which has been created by the general recognition of 
the changed condit ons under which electrical energy must in future be 
generated. 

In conclusion, we desire to impress upon the Council the fact that the 
enterprise to which it is being askel to commit itself is one which, from 
its nature and from the possible developments of electrical science is of a 
somewhat uncertain character, and that the Council is beirg asked to 
commit itself without any figures before it showing that the undertaking 
would be made self supporting. We are, moreover, of opinion that the 
Council should be further guided in this matter by its financial position, 
and that it should not largely extend its financial engagements during 
the next few years beyond those already entered into. 


At the mecting of the London County Council on Tuesday the High- 
ways Committee’s 1eport, given on p. 109 of our issue for November 3rd, 
came up for consideration. 

Mr. H. P. HARRIS moved an amendment that the Highways Com- 
mittee's report and its recommendations be referred back or fuither con- 
sideration, with an instructicn to the committee, 

“That the Council is unwilling to promote a Bill relative to the 
supply of electrical energy in London which is not based upon any 
definite scheme, or upon any agreement with the borough councils or 
ex sting companies, or upon sny estimates which would enable the 
Council to judge of the financial responsibilities t9 be incurred.by 
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the ratepayers; and, further, that it be an instruction to the com- 
mittee to consider the whole matter, and in particular to report whether, 
in view of the heavy commitments of the Council, and the speculative 
nature of the proposed enterprise, the Council's efforts should not 
be directed to securing the supply of electrical energy by new or existing 
undertakers on terms andjconditions which would safeguard the public 
interests." 
Mr. Harris said that the question of the supply of electricity to London 
and neighbourhood was one that should not be made a party question. 
The Council must be careful that in their desire to discharge their duty 
to their constituents they did not rush into a project which was not 
demanded by the public interests and which might injure the credit of the 
Council as a business body. The recommendations of the Highways 
committee pledged the Council to the policy of undertaking &n enterprise 
of which at present the limits were not defined, of which the cost was un- 
ascertainable, and of which the financial results were not at present esti. 
mated. The adoption of that policy was & step which it would be hard to 
retrace. Last year, when opposing the bill of the Administrative Co., 
the Council alleged that no public necessity existed for the bill; now they 
were asked to say that there was a necessity, and that the Council was 
the proper body to meet it. He urged that before the Council committed 
itself to a trading enterprise of that kind it should be fully informed 
as to what were the powers it was intended to seek, and what were 
the financial results likely to ensue from the exercise of those powera. 
The Finance committee had pointed out in their report [see above] 
that they had been in a position of great difficulty in considering the 
scheme because they bad no financial data to go upon. It was a 
leap in the dark they were being asked to take by a committee which 
was itself in the dark. The field which the Council was asked to enter upon 
was already largely occupied. There were not only power companies, 
but there were electric lighting companies and many borough councils 
who had their own generating plants. The Highways committee were in 
a dilemma. If it was understood that they should seek the same powers 
as the Administrative County Co., they would have to interfere with the 
Statutory rights of existing companies, while if, on the other hand, it 
was not proposed to seek the same powers, then all he could say was that 
from a financial point of view the scheme stood hopelessly condemned. 

Members of the Council had received several documents, but they were 
marked Private and confidential," and he was not at liberty to refer to 
them. He had studied them, however, and in his opinion the enterprise 
would result in a loss for several years without any certainty of ultimate 
profit. If there was a loss it would fall upon the ratepayers, while if there 
was a profit it would be received by consumers in the area outside the 
county. The Administrative Co. only estimated a profit of 54 per cent., 
and the Finance committee advised them that it was extremely doubtful 
whether they would be able to obtain it. The supply of electricity in bulk to 
London was a business of a speculative nature in which private persons might 
be allowed to riek their own money. He considered that the Council could 
do much better for the ratepayers by insisting upon proper safeguards 
in any private Bill ratber than by attempting to get up as rival promoters. 

Mr. R. A. ROBINSON seconded the amendment. He had no prejudice 
against the Council undertaking this work if it could be done with advan- 
tage to the ratepsyers. One great objection to the scheme was that the 
conditions of electrical science changed so very repidly. If there was any 
risk of a charge falling upon the rates they ought to be very careful 
before they embarked upon the project. The total debt of London at the 
present time was £71,500,000, and the commitments of the Council were 
‘going on alarmingly. They were committed to a further £21,000,000, of 
which £11,000,000 had actually been voted. "Therefore they had to face 
a gross debt of £92,500,000. They could not hope to have a monopoly in 
this business, because there were alreády companies in Loadon, beside 
the borough councils, which had the power to supply. He would remind 
them that during its existence the Council had spent £263,836 upon the 
promotion of Parliamentary bills, and he asked them to pause before they 
committed themselves to any further expenditure. 

Sir F. MOWATT said that when the scheme was before the Finance 
committee they felt that they had practically no data to go upon to form a 
conclusion as to the limitation, the scope, or the cost of the proposed 
Scheme. Speaking with some experience and knowledge on financial 
matters, he thought it was his duty to say that the financial condition of 
the Council was such as demanded very serious consideration. If the 
project w ere persisted in he should be driven, very reluctantly, to support 
‘the amendment. He appealed to the chairman of the Highways Com- 
mittee to alter thc recommendations so that it would commit the Council 
only to the principle of the introduction of & bill, and before it was intro- 
duced. opportunity should be afforded for full discussion, especially in 
regard to the financial consequences of the scheme. 

Mr. McKINNON WOOD said that he saw no objection to the words 
which had been suggested by Sir Francis Mowatt. Mr. Harris had told them 
that there were no figures showing the financial probabilities of the 
scheme, but the l'inance committee showed that the Administrative C>. 
produced figures showing a profit of £385,000, or enough to pay 8 per cent. 
on £3,000,000 ordinary stock, besides paying debentures and preference 
stock and carrying forward £38,000. It seemed to him that the only alter- 
native to the Council doing the work was to have a private monopoly. 

Lord ELCHO said, rather than risk the ratepayers’ money he would like 
to see & private company undertake the work under proper restrictions. 
He hoped the Council would have nothing to do with the scheme. 

Sir MELVILLE BEACHCROFT said electricity was a gigantic industry, 
and while Germany and America had taken advantage of it Britain had lag- 
ged behind, First it was strangled by unwise legislation, which to a large 
extent had been relaxed, and now it bid fair to be stifled by municipal greed. 

Mr. J. BURNS supported the recommendations of the Committee and 
denied that the scheme was either & risky or a speculative one. If 
London, Glaegow, and centres like the Tyne and Tees were to improve 
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their positions, it could only be done permanently, commercially, scien. 
tifically, and, above all, cheaply, by their putting forward a bulk supply 
of electricity to traders and manufacturers at 1 per cent. net profit on 
cost. He hoped they would not imitate New York and put 11 or 12 
millions in a bulk supply and then lease it. 

The amendment was defeated on a division by 79 votes to 36. 

Sir FRANCIS MOWATT then moved that the following be added to the 
recommendation, “provided that, before the introduction into Parlia. 
ment of any bill, opportunity shall ba afforded for fall discussion in the 
Council of its provisions, especially as they affect the financial conse. 
quences of the scheme.” 

Mr. McKINNON WOOD seconded, and with this addition the recom- 
mendation was carried. 


THE MANUFACTURE OF ARC CARBONS. 


An interesting Paper on this subject was read before a meeting of 
the Central Technical College Students’ Union on Friday last by 
Mr. Maurice Solomon, Prof. Ayrton, the Dean of the College, being 
in the chair. The author commenced by a brief historical sketch, 
in which he said that the arc-lamp carbon of to-day differed very 
little from the early forms, and the process of manufacture was also 
practically thesame. Nearly all carbons contained then about 75 per 
cent. of gas carbon and 25 per cent. of soot, gas tar being employed 
at present, instead of syrup as formerly. Apart from the original 
Carré patent there were practically no others, except that of Siemens, 
which related to cores. Latterly the development of flame lamps 
and flame carbons might be noticed and the highly expensive investi- 
gations which had been carried out were just beginning to bear 
fruit. A more or less detailed account of the manufacture of car- 
bons, as effected at the General Electric Co.'s Witton works, was then 
given. The author described the various processes of grinding the 
retort carbon to pebbles, and finally to dust, by means of an octagonal 
box containing heavy steelspheres. Tar of the correct quality, although 
not treated in any way, was exceedingly difficult to obtain. The 
mixing process was carried out by means of a dough-mixing machine, 
and the mixture subsequently passed between rollers, so as to dis- 
tribute the tar evenly. Finally, the material was moulded into 
large cylinders, forced through a nozzle by means of hydraulic 
pressure, cut off into lengths of a little over a metre, and then baked. 
After baking, the rods were cut up into pieces of any desired length, 
sorted, ground to length, and pointed. The author mentioned that 
carbons for use in open-type lamps out of doors had a large propor- 
tion of retort carbon; those for use in the same lamps indoors would 
be composed of about equal parts of carbon and soot ; while a third 
class for enclosed lamps would be nearly all soot. It was worth 
noticing that the materials had to be very pure and clean, and the 
soot had to be specially made. 

In order to show that the carbons made by the General Electric 
Co. at Witton were high quality carbons, the author gave the 
average test results for every month since the beginning of the year. 
The tests were not specially selected, but were the averages for all 
the 18 mm. cored and 12mm. solid Apostle carbons tested each 
month, and as these tests were made every day on five lamps in 
series on 230 volts, each figure represented the average of 80 to 100 
pairs of carbons :— 


Ash as percentage of 
weightofcarbon burnt 0-66 0:71 0:82 0:79 0-67 0-93 0°86 0:87 84 0716 


— 


= js 222 2 5 8 Ez 
$ om X x Se 5 4 8 
Cons umption par hom | 
in mm., upper carbon 12:6 12 4 12:3 12:4 12:1 122 12-2 12-1 12-0 122 
Do. lower do. 1L4]1111L3 11:5 11-2 11-6 11:2 11-0 116 114 
Do. total ...... 21:0 23:6 93:6 24:0 23-3 28-8 23-4 23:1 23:6 23 6 
0 


"That these results were quite as good as those obtained with high- 
grade Continental carbons is shown by the following figures for two 
of the best Continental mnkes :— 
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Conradty . . 
l (C mark). Sehiff & Co. 
Consumption per hour in mm., upper carbon / 128 i 121 
77 5 lower T 113 | 12:0 
99 » total ...... à 21d | 241 
Ash as percentage of weight burnt ......... 180 |! 1:45 


These results obtained from the General Electric Co.'s tests are 
confirmed by some comparative tests made at the National Physical 
Laboratory :— | 


NN G.E.C. ‘Conradty'Schiff & Co. 
Apostle. C. | 1xG. 
Consumption per hourin mm. uppercarbon 14 13 | 15 
s A „ lower „, 13 122 14 
is " „ total 27 25 29 
Ash deposited per hour in milligrammes.. 20 172 98 
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To show the degree to which foreign competitors had cut prices 
in order to stifle the industry in this country, Mr. Solomon men- 
tioned that at present carbone cost in Germany approximately 70 per 
eent. more than in England in spite of the cost of carriage. Before 
the General Electric Co. started their works the price which a large 
consumer (such for example as a corporation or a railway) would 


have to pay was from 50s. 


to 55s. per 1,000 f:. of carbons.: At 


present the price was about 20s. to 22s. for the same size. Thus they 
were before paying two and a-half times the present price for carbons 
of a quality naturally not so good as those manufactured to-day. 


A NEW JANDUS ARC LAMP. 


The accompanying illustration shows the latest design of Jandus 
arc lamp, which, while retaining all the main features of the old 
pattern that has proved so successful, embodies further improve- 
ments, so as to increase the lighting qualities and the already long 


burning hours of the lamp, an 


to render all parts of the mechanism 


easy of access. In the mechanism of the lamp is a compound-wound 


solenoid, which acis on an 
great inertia of this heavy wei 


INTERIOR or New JANDUS 
Anc Lawr. 


armature of nearly 3lb. weight. The 


ght, compared with the light mechanism 


in so many lamps, naturally acts as a 
flywheel in steadying small fluctua- 
tions, and, the pull being vertical, the 
whole weight of the armature is avail- 
able for checking small fluctuations. 
It will be noted that the total weight 
of the mechanism acts directly as a 
controlling force, and is therefore able 
to overcome any friction. A dashpot 
is mounted on one side, is totally 
covered in and can be removed for 
cleaning without disturbing any other 
part of the lamp. The coils are baked 
after treatment with a patent composi- 
tion and rendered thoroughly water- 
proof. They are tested while hot at 
eight times the working pressure, and 
the shunt coils wil stand 250 volts 
across the terminals of the lamp indefi- 
nitely without injury. By this arrange- 
inent the need for cut.outs or other 
devices to break the circuit of the shunt 
coils is not necessary for ordinary series 
working. i 

The Jandus Company still 
adhere to the use of powerful 
shunt coils for series lamps (these 
coils balancing the arc voltage 
within 1 or 2 volts), and do not 
rely upon the use of series coils 
only for the regulation of the arc 
voltage. Series coils, whether 
assisted by weights or springs, 
depend ony for any balance the 
lamp may possess upon the latter 
taking an increasing current as 
the arc is lengthened, and the 
lamp can therefore never burn 
with an absolutely definite current. 
The series coils, with their attendant 
springs or weights, regulate only the 
position of the are mechanism, and not 
the length of the arc; it is, therefore, 
necessary that the lamp should break 
the circuit and re-strike the art before 
each feed to keep even an apprbximate 
balance. | 


As owners of the Jandus, Howard, Marks and many other enclo- 
sure patents, the Jandus Company have devoted considerable 
attention to long burning hours, it being maintained that the pre- 
sent lamp will burn for 200 hours at one trimming without any 
blackening of the globe, flickering of the light or explosions. The 
trimming is at the same time very simple, and only one glass to 
metal joint is broken ; an extremely high arc voltage is employed. 
A diffuser is fitted above the globe, and to this is added any one of 


an extensive series of reflectors. 


These, combined with the cleanli- 


nees of the globe due to a nicely designed enclosure, result in a lamp 
of high light efficiency. The resistances may be either internal or 
external to the lamp as desired, and a variety of globes, reflectors 
and cases are stocked, all being interchangeable upon the same lamp 
body. Current is fed through the patent gravity brush rings, and 
there is an entire absence of flexible cords or clockwork. The case 


is removable while the lamp 


is hanging in position, when the whole 


of the working parts are accessible and can be inspected without 


dismantling the lamp. 


_A NEW TELEPHONE SWITCHBOARD. 


At the invitation of the Sterling Telephone & Electric Co., we 
recently had the opportunity of inspecting a telephone switchboard 
of quite a novel design. This board has been specially built for use 
in connection with the distribution systein of the Lancashire Electric 
Power Co. (The Electrician, October 18th.) It will be remem- 
bered that the Lancs. Co. have several miles of 10,000 volt overhead 
transmission lines, and the telephone board has, therefore, been con- 
structed so as to make it impossible for the operator to receive a high- 
voltage shock, or indeed a shock of any kind. This board is equipped 
for 40 lines, and does not provide, in the ordinary course, for intercom- 
munication. Most of the lines terminate in sub-stations, many of 
which are on consumers’ premises, and intercommunication is there- 
fore quite unnecessary. Each telephone station is provided with au 
instrument having a couple of long speaking tubes between the hand 
set and the receiver and transmitter. These tubes are made of insula- 
ting material, and it is impossible for the user to touch any part in 
metallic connection with the line. To call the power station he 
uses his magneto, which drops an indicator on the front of the new 
board. This indicator, in falling, closes a local circuit and rings a 
bell. The operator then takes the hand set—which is insulated 
from the receiver and transmitter by long tubes—off the hook, pulls 
over the key corresponding to the number indicated, and talks with 
the subscriber. Since intereommunication is not required there is, 
of course, no ring-off indicator. The replacement of the drop 
shutters after a call has been attended to is effected by pulling down 


Front or SWITCHBOARD, Back or SWITCHBOARD. 
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a handle on the front of the board. This handle communicates, 
through an insulating rod, with the replacement mechanism, which 
throws the shutter back to the normal position. 
As far as the telephonic operations are concerned there is nothing 
novel about the board, but its great feature is the care which has 
been taken to guard against shock to the operator. The front of it 
is entirely closed, and is not made to open, either by lock and key 
or screws. Means of access is provided at the back, but even here 
the covering is screwed on, and a number of obstacles have to be 
overcome before any person can get at parts in metallic connection 
with the linc. The keys themselves, by means of which the operator 
changes the connections from the ringing to the listening contacts, 
are separated from metal, which may possibly become charged with 
high-voltage current, by ebonite rods 1 metre in dap toe They are 
so constructed that the necessary connections from the indicator to 
the operator's set are made by an upward pressure of a small roller 
of insulated material. The method of applying this upward pres- 
sure is as follows: The small rollers are fitted on one arm of a 
pivoted crank, the other arm being connected to the ebonite rod ; 
at its bottom extremity this rod terminates on one arm of a second 
crank, the other arm of which projects through to the front of the 
board, and terminates in an ebonite handle, numbered to corre- 
spond to the station it represents. At the bottom part of the board 
there is arranged an ingenious interlocking bar. When any handle 
is pulled forward it has the effect of pulling the ebonite rod down: 
wards and, through the.top crank, lifting the small roller above 
referred to up towards the key. When the limit 1s reached, a 
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small projection on the bottom crank engages with the interlocking 
bar, by which it is retained in position, leaving the operator's tele- 
phone connected to the line of the party calling or required. On the 
top of the board are the heat coils, and a separate fuse board is pro- 
vided. By pulling over two keys at the same time a triangular conver- 
sation may be carried on, but there is no intention of doing this as 
arule. If one key is already pulled over, then the pulling over of 
a second automatically releases the first. The replacement of the 
hand set on the hook breaks the speaking circuit connections and 
restores those for ringing. 


PHYSICAL SOCIETY. 


At the meeting held November 10, 1905, Dr. C. Chree, F.R.S., 
Vice-President, in the chair, a Paper on 


The Question of Temperature and Efficiency of Thermal 
Radiation 
was read by Mr. JAMES SWINBURNE. i 
. It has long been known that various surfaces have different emis- 
sivities, and it is generally held that at a given temperature some 
bodies radiate a larger percentage of their total radiation in the form 
of light. This view is largely based on some experiments by Evans 
and Bottomley. Evans’s experiments really show that if two fila- 
ments, A and B, of the same area, but of low and high emissivities 
respectively, are run to give the same light, the filament A of lower 
emissivity will give a higher efficiency, and it will give a still higher 
efficiency if run so as to use the same power as B. This is a natural 
consequence of the different emissivities, and does not at all show 
that A gives a higher efficiency at the same temperature as B. 
Prof. Bottomley’s experiments are criticised on the ground that he 
used no photometer, and his reasoning attacked on the ground that 
he makes the same slip as Evans in confusing difference of emissivity 
with difference of efficiency at the same temperature. It is urged 
that a body, A, at the same temperature as B cannot give out 
radiation corresponding to a higher temperature of B; for ifit could, 
and A and B were enclosed in a perfectly reflecting space, A would 
heat B to a higher temperature than A. It may be said that A can 
have a higher efficiency than B, not by giving out rays correpond- 
ing to B at a higher temperature, but by omitting to give some 
cf the longer radiations that B gives. If this were true, a hot body 
might be surrounded by a thin case of A lined inside with a sub- 
stance which only emitted and absorbed long waves. The case 
would then take in long and give out short waves, though colder 
than the source. High efficiency or selective emissivity are always 
sought in polished, grey, or white surfaces like flashed filaments, 
platinum and other metal wires and rare earths. If there were such 
a thing, it should be found not in white, but,in black bodies, as a 
body which is a specially good radiator of light when hot should be 
black when cold. Lummer's curves of the distribution of energy 
for a black body ” and polished platinum are compared, and show 
somewhat higher efficiency for platinum; but the comparison is 
difficult. The behaviour of flashed lamps and incandescent gas- 
mantles is explained by the difference of emissivity, without any 
need for selective emissivities. 

The Secretary read-a letter. from Dr. J. T. BOTTOMLEY, in which he 
stated that the author’s Paper seemed to be to a large extent an attack 
on his work on radiation. He could not see that Mr. Swinburne had 
made a single experiment in support of his proposition that ‘‘In the case 
of pure temperature-radiation the light efficiency is a function of the 
surface temperature only." No amount of discussion such as the author 
asked for could do anything to, prove or disprove this proposition. He 
failed to see that the author had worked out any logical proof of the pro- 
position, The author had assumed that he (Dr. Bottomley) was incapable 
of matching the light-giving properties of two platinum strips placed 
side by side and properly arranged for this sort of comparison. The 
matching is exactly the same in principle as in shadow photometry, and 
m all the cases cited in the Paper to which Mr. Swinburne takes excep- 
tion, Dr. Bottomley’s determinations sgreed with those of his assistant, 
Mr. Evans. 

Dr. J. A. HARKER expressed his interest in the Paper, and said that 
the question of radiation was of practical importance in the measurement 
of high temperatures by electrical resistance methods. He asked if two 
platinum thermometers, one bright and the other blackened, but identical 
in other respects, were transferred from an ice bath into a sulphur bath, 
would the final temperatures of the two thermometers be the same, and 
also would the thermometers approach their final temperatures at the 
game rate? 

Prof. H. L. CALLENDAR, referring to Dr. Harker’s questions, stated 
that if the sulphur bath was in an isothermal enclosure the two wires 
would reach the same ultimate temperature, although the blackened one 
would reach it quicker. The difference, however, would be small. With 
fine wires the loss of hea by conduction through the gas is more impor- 
tant than the radiation loss. The loss by radiation is proportional to the 
surface, but the loss by conduction is not, and it therefore becomes 
‘relatively more and more important with the fineness of the wire. With 
regard to the action of incandescent mantles, he thought the author's 
theory was reasonable and satisfactory. 


Mr. MAURICE SOLOMON said he did not agree with Mr. Swinburne’s 
contention that in the case of solids there was no such thing as selective 
emissivity, but that all bodies at the same temperature radiated light of 
the same efficiency. Selective emissivity existed in the case of incan- 
descent vapours, and if it was consistent with the laws of thermodynamics 
in such a case, it could not be inconsistent inthe case of an incandescent 
solid. With reference to the incandescent mantle, the explanation put 
forward by the author did not seem satisfactory. It was difficult to 
believe that the very small differences in colour between a thoria, a 
thoria-ceria and a ceria mantle could account for the enormous differences 
in their candle-powera. 

Prof. W. E. AYRTON referred to experiments which he had carried out 
which tended to show that the temperature of a Bunsen flame was 
lowered by an incandescent mantle. He had also found that small pieces 
of mantle heated in a platinum boat to various temperatures just below 
the melting-point of platinum never looked brighter than the platinum. 
If, however, a small hole was made in the bottom of the boat and coal-gas 
passed in, the mantle immediately became brilliant. 

Mr. SWINBURNE, replying to Dr. Bottomley, said that his main 
argument was that he had not made experiments. In the investigation 
of a question such as that considered in the Paper, it was possible to 
prove much by means of experiment, but it was also possible to attack 
the problem by thermodynamic reasoning. He expressed his interest in 
the fact that Prof. Callendar had referred to his views as reasonable. 


CORRESPONDENCE. 


— — 


TRAIN WEIGHT AND ACCELERATION UNITS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The English speaking race is doing incalculable harm 
in opposing progress in the internationalisation of engineering 
units. Its attitude is commonly ascribed to a conservative 
dread of the consequences of altering the existing units. This, 
however, is not the case. Thus Mr. Parker, speaking for the 
British Weights and Measures Association, an Association 
formed with the object of preserving British units of weights 
and measures, which is tantamount to opposing the extension 
of the metric system of weights and measures, proposes to 
“increase the grain-weight by 1 per cent. and to recognise the 
weight of acubic inch of water, which would then be 250 grains, 
and which might be called the imperial unit of weight or tho 
ounce weight.” 

Mr. Parker professes to see no objection in the circumstance 
that this imperial ounce has a value altogether different from 
the British ounce. The proposed imperial ounce would have 
some 57 per cent. of the weight of the British ounce; certainly 
a very considerable change in order to secure the slight alleged 
advantage that yoyo part of an ounce should be equal to } ofa 

rain. 

: In America we also find among young engineers a growing 
willingness to change. Thus, writing from New York (The Elec- 
trician, October 20, 1905, p. 33), Mr. Mailloux advocates a ton 
of 2,000 lb., owing to the advantage of having uod part of a 
ton equal to 21b. The logical outcome of Mr. Mailloux's 
guerilla reform would lead to accompanying his “ short” ton 
of 2,000 lb. with a “long” mile of 6,000 ft. (or 2,000 yds.) in 
order that d of a mile should equal 2 yds. Mr. Mailloux's 
admiration for the 2,000 lb. ton (or, as it is sometimes called, 
the "short ” ton) appears to have been intensified by the dis- 
covery that 130 of the British ton of 2, 240 lb., in addition to 
being so unfortunate as to be equal in weight to 14 Ib., is digni- 
fied with the privilege of being known as 1 stone. 

In the same communication Mr. Mailloux cham pions the usc 
of 1 mile per hour per second as unit of rate of acceleration. 
It appears to have escaped Mr. Mailloux's attention that a trac- 
tive force of 102 Ib. (or 100 Ib. approx.) per British ton pro- 
duces a rate of acceleration of 1 mile per hour per second on à 
level, frictionless track. This admirable relation to his chosen 
unit of rate of acceleration ought to have appealed to Mr. 
Mailloux as an extenuating circumstance for the crime of being 
equal to 160 stone and to 160 x 14 lb. 

The British ton of 2, 240 Ih. has the immensely important 
advantage of being but 1:5 per cent. greater than the weight 
of the metric ton of 1,000 kgs.—i.e, than the weight of 1 cubic 
meter of water, and thus through the medium of the British 
ton (the ton of 2, 240 Ib.) we are brought far nearer to the 
metric system than by means of any other British measure. 
It is for this reason that it is highly important to use it in pre- 
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ference to the 2,000 Ib. ton. 
the problems with which engineers have to deal, an oxactness 
of 13 per cent. is amply sufficient, and it becomes practicable 


to ignore the 14 per cent. difference between the metric ton 


and the British ton, and simply to refer to the ton. To do so 
involves no uncertainty of any consequence, if only the short” 
ton of 2,0001b. could be disqualified. It is also amply accu- 
rate to employ the rule that a tractive force of 100 lbs. per ton 
produces an acceleration of one mile per hour per second. This 
is close to the truth for the metric ton, and is only 2 per cent. low 
for the British ton. 

The note in Messrs. Ashe & Keiley’s book on “ Electric 
Railways " may not, perhaps, have been in vain should it lead 
to a clearer perception of the importance at this juncture of 
resisting any inroads by the “short” ton. The 2, 000 lb. ton 
should be carefully quarantined in the only country in which 
it is prevalent till progress in the internationalisation of the 
metric ton shall have removed all danger of its becoming 
epidemic elsewhere. 

The convenient rule that an accelerating rate of 1 mile per 
hour persecond is produced by a tractive force of 102 Ib. (100 lb. 


approx.) per ton (of 2,240 Ib.), is nothing but one of a number 


of useful coincidences which always emerge, however mixed a 
systems of units may be. It is, of course, perfectly legitimate 
to make use of such relations in the transition stage to the 
internationalisation of the metric system. That this end will 
be accomplished in a far shorter time than is generally believed, 
is a fair conclusion in view of the fact that in neither of the 
two great English-speaking countries is there such opposition 
to change as is customarily assumed. This fact becomes clear 
from a study of the proposals of Messrs. Parker and Mailloux. 
These gentlemen have thus given a personal demonstration 
which should be very useful to the Decimal Association and to 
all interested in the internationalisation of the metric system. 

The accomplishment of this internationalisation will con- 


tribute far more greatly to the progress of technical education. 


in America and England than all the millions which the 


Rothschilds, Carnegies and Rockefellers may condescend to 


donate to universities and libraries; and anyone who lends a 
hand in this cause may rightly feel that the results which 
accrue to his efforts, if capitalised on this basis, will be of a value 
to his fellow-men quite commensurate with the results accom- 
plished by a millionaire in endowing institutions for the pro- 
motion of the welfare of mankind, — Yours, &c., 
INTERNATIONAL. 


THE NATIONAL PHYSICAL LABORATORY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: It is most interesting to observe, from the leaders and 
letters which have appeared in your issues of October 27th 


and. November 3rd and in the engineering supplement to: 


The Times, that the undiscriminating application of “ business 
methods " to Governmont Departments—for which the business 
world has called so loudly—may lead to results against which 
business men protest with no less loudness. Fortunately they 
are not in this particular instance restricted to mere protest, 
but are able to bring into use the much more effective weapon 
of * refusal of supplies” through the industrial and technical 
societies which, I believe, at present give some measure of 
pecuniary support to the National Physical Laboratory. 

The broad fact, however, remains that business methods, 
including businesslike touting for business, are inapplicable to 
most Government Departments, certainly to such a one as the 
National Physical Laboratory. If the powers that be had not 
been inoculated with the “self-supporting” fever, we may be 
sure the departure so justly complained of would never have 
been attempted. A State institution is bound to come into 
collision with innumerable industrial and professional interes:s 
the instant it begins to trade “on its own,” but the accurate 
definition of “trading ” need never trouble such an Institution 
if it will but keep two cardinal principles well ia view—viz., 
(1) To publish fully and freely a// its investigations and all its 
results, (2) To restrict itself to “unprofitable” researches. 
A properly-managed State Department, working on these lines 
for the good of the community at large and of certain industries 
In particular, may be sure, in any tolerably enlightened land, 


In the case of a vast majority of 


of securing sufficient support from the taxpayer and liberal 

donations from the industries more directly interested. For a 

public institution to compete for remunerative work and aim at 

being self-supporting is “ to hunt with the hounds and run with 

the hare,” an achievement only feasible in space of four dimen- 

sions.— Y ours, &c., W. G. Bonn, 
Nov. 14. 


HARMONIC TERMINOLOGY. 
TO THE EDITOR OF THE ELECTRICIAN. 

Six: Perhaps you will kindly allow me to offer a few 
remarks on your criticism of Mr. Clinker’s article. In speak- 
ing of the term E, sin 3p/ as the “third harmonic,” Mr. Clinker 
is only following the new and rational terminology which has 
been universally (so far as I am aware) adopted by all the leading 
writers on the subject. The bad old way which you uphold is 
redolent of physics text-books half-a-century old, but has no 
place in a first class modern text-book. As an example, I may 
cite Poynting and Thomson’s Sound (p. 67 ; also pp. 102 and 
103, where “even” and “odd” are used in the sense in which 
Mr. Clinker uses them). 

Quite apart from the confusion to which the absurd termi- 
nology upheld by you is liable to give rise, there is absolutely 
no justification for differentiating the first term of a Fourier's 
series from all the others, and speaking of it as the funda- 
mental, while all the others are termed harmonics. Is not the 
fundamental as much of a harmonic (i. e., a simple sine function) 
as all the others? And I fail to see why the “fundamental " 
should not be spoken of as the first harmonic, or fundamental 
harmonic. The question, however, is, as I have already stated, 
settled for us by the prevailing practice of modern writers on 
the subject, and I can only regret that you should use your 
influence in an attempt to revive an anomaly which is already 
virtually dead.—Yours, &c., 

London, N.W., Nov. 11. ALFRED Hav. 


[Then according to Dr. Hay, Clerk Maxwell had “absolutely 
no justification " for the following passage :— 

The term Harmonic Analysis was suggested by the study of the vibra- 
tions of strings and the analysis of these vibrations into their fundamenta: 
tone and its harmonics or overtones. 

The italics are ours. Perhaps Dr. Hay, with his charas- 
teristic assertiveness, will reply that Clerk Maxwell's way is 
bad and absurd, and that he was not a leading writer on tho 
subject. Of course the terminology employed by Mr. Clinker, 
and we admit frequently used by other writers, may be more 
convenient, but it may introduce au clement of uncertainty, 
and for that reason we preferred to use the term triple-frequency 
component in our editorial note last week. Ep. E.] 


— .... ;.xññ ́êĩ———.—. . 


LEGAL INTELLIGENCE. 


5 —— 


Ingleton Electric Lighting & Power Oo. v. Ingleton Gas Co. 


This case (briefly referred to in our last issue) was heard by Mr. Justice 
Warrington on Wednesday, Thureday and Friday last week. 
Mr. McMORRAN (for plaintiffs) said the plaintiff company was regis- 
tered in 1899, obtained a licence from the Board of Trade, and.in 1903 
obtained a provisional order. ‘The defendant Gas Co. was formed in 1856 
and had no statutory powers to supply gas or lay mains and gervice 
pipes, but proceeded to lay them and supply gas. The business of 
the Gas Co. was purchased in 1899 by defendants, who re istered 
it several months after the plaintiff company, but stil it had no 
statutory powers whatever. In January, 1905, defendants dug a trench 
in a street, and whilst doing s0 seriously injured a feeder cable 
belonging to plaintiffs, and the village was thrown into darkness 
for a night and a day, and the supply cf electricity was seriously incom- 
moded for some time, The actual fault was only found after some difi- 
culty at great expense. The defendants had laid o gas pipe above 
plaintiffs’ cable, thus preventing them from having free access thereto. 
The injury was caused through negligence, but he went further than that, 
and said the damage was caused in the course of performing an illegal 
act, the opening of trenches in the street being a public nuisance and 
unlawful, This was not an isolated act on defendants’ part, but one 
which had occurred at intervals, which must occur in the future, and 
which might lead to further damage. 2 
Mr. DAVID TATTERSALL, resident engineer of plaintiff company, 
explained that supply was not immediately interrupted on the assump- 
tion that the pick pierced the sheathing of the cable and touched the 
neutral conductor. It left a hole in the cable which admitted moisture, 
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and a gradual leakage was set up tending to carbonise the insulator, 
which would go on increasing until it burnt out. The cable was 4 in. 
below the gas pipe, and the lateral distance between the two was less 
than 2ft. He had seen the cable laid from a big drum without an inner 
roller, but it was not true that a kink was caused by straining by which 
moisture would be admitted, thus eventually causing a short-circuit. He 
denied that if, in seeking for the fault, full power was put on it would make 
a small hole bigger, or that the fault could have been caused in testing. 

E. TOMLINSON, stonemason, said he was employed to dig a trench 
for relaying the gas main. He was also employed by the Electric Co. 
in February to open the trench for them. When getting near the cable 
he noticed that the earth was black, showing tbat the cable had been 
fused. The sheathing of the cable was burnt. An employé of the Gas 
Co. noticed the hole in the sheathing, and remarked to witness that it 
was a pick hole. 

Mr. Wu. F. PRICE, M.I.M.E., M. I. E. E., said he was a member of the 
firm that laid the cable. The injury to the cable was undoubtedly from the 
outside by some sharp instrument, the hole being more or less regular in 
shape. The interval between the injury being done and the breaki 
down of the cable depended on the rate at which the insulation absorbe 
moisture, The cable might break down almost immediately; on moderate 
soil it might take two or three months, and in sandy soil it might never 
break down at all. 

For the defence evidence was given by a foreman and workmen em- 
ployed by defendants and by the contractor who laid the pipe. They 
denied that they uncovered the cable or touched it with their picks. 

Mr. M. ADAM, consulting electrical engineer, said that having regard 
to the V eid of gas and water mains and frequent necessity of opening 
the road, it would have been a reasonable precaution to put a board in the 
earth above the cable. It was a practice which he always recommended. 
He was of opinion that the injury was caused from the outside, and 
probably by a pick. 

In the result his LORDSHIP, in giving judgment, said plaintiffs’ theory 
was consistent with the injury having been caused during the opening of 
the trench, but they had not, in his opinion, discharged the onus which 
was upon them of establishing that the injury was caused by defen- 
dants’ workmen, and he thought if he was to accept the description of 
what was done by the defendants he must come to the conclusion that 
the injury was not done by them. He did not think it was consistent with 
the facts that the injury should have been occasioned by a pick used by 
their workmen. There was a hole, admittedly made by external agency 
and by a blow of such an instrument as a pick, but no explanation was 
offered as to how the injury could have been occasioned, There would 
be judgment for defendants, with costs. 


Re L. Maxwell ‘Waterhouse and Patent No. 28,632 of 1903. 


This matter came before Mr. Justice Buckley on Wednesday and yester- 
day on the petition of the Metallic Seamless Tube Co. (Ltd.) to revoke 
letters patent No. 28,632 of 1903 granted to Mr. S. Maxwell Waterhouse. 
The letters patent in question granted to Mr. Waterhouse and the Simplex 
Steel Conduit Co. was for an alleged invention for improvements 
in metallic conduits for electric light cables and the like, and the 
petitioners said that the letters patent were invalid by reason of the 
following anticipations: Richardson 1884, Loring 1889, Souter 1890, 
Davis and Baldwin 1891, Parlour 1893, Hill91893, Braham 1894, 
Lake 1896, Granger 1900, Lindsey 1902 and Bayliss & Brown 1903. 
Petitioners said that having regard to these specifications and the state of 
public knowledge no invention was required to produce the method of 
connecting plain conduit to couplings and other fittings by means of a 
split screwed lashing described and claimed in respondent’s patent, and 
that the letters patent were invalid for want of subject matter. They also 
said that the letters patent were unvalid for the reason that the devices 
shown in Figs. 4, 5 and 6 and claimed in claims 1, 2, 4 and 5 were of no 
utility and did not affect the objects pointed out in the speciflcation. 

Mr. FLETCHER MOULTON, K.C., having opened respondent’s case, 

Mr. JAMES SWINBURNE, said he was familiar with all kinds of elec. 
trical apparatus. In certain installations it was desirable that the conduit 
should be “eo of being in electrical contact throughout. There were 
various methods of forming contact with the earth by casing, but the 
present invention had nothing to do with that. This had to do only 
with a system in which the conduit was contained in thin metallic 
tubing. In an electrical conduit of that kind the continuity of the inner 
surface was a matter of importance. The various conducting parts of the 
conduit should be of the same size. The invention consisted of a ferrule 
which was serewed at one end to go into the socket and was always screwed. 
The other end was larger and a plain socket which fitted an unscrewed pipe 
and the same size was the screwed end of the tocket. The ferrule was split, 
so that when it was screwed up it gripped enough on the plain tube to 
make an electrical contact. In Figs. 1, 2 and 8 the screwing was attained 
by the ferrale being split along one side. Taking the instructions con- 
tained in the text of the specification, he thought any person desirous of 
working the apparatus shown in Figs. 4, 5 and 6 would not have any difti- 
culty in making them work. He had perused the specifications referred to 
in the particulars of objections, and he did not find in any of them the 
invention in question. As to the suggestion that no invention was re- 
quired to arrive at that, he said it was an ingenious invention. It was 
obviously a good thing. He believed it had been superseded by some other 
invention of the same inventor's, but it was all right, and was quite good. 

Mr. J. E. LLOYD BARNES said his firm were responsible for the 
specifications. His recollection was that there was nothing in any of the 
anticipations which would enable one to couple what he, as a practical 
man, called an inch conduit to what he would get from the Simplex 
Company, an inch fitting. He was acquainted with all the terms of the 
article at the date of the specification. 


- 


On behalf of petitioners, Mr. DUGALD CLERK and Mr. C. E. 
LUGARD gave evidence to the effect that there was no novelty or utility 
in the invention in question. | 

Counsel having addressed his Lordship, judgment was reserved. 


Krauss and Others v. South Lancashire Electric Traction 
& Power Co. (Ltd.) 

In the Chancery of Lancashire, Liverpool, on Monday, & debenture- 
holder’s action came on for further consideration before the Vice- 
Chancellor (Mr. O. Leigh Clare, M.P.). Judgment was given on Aug. 16 
last, and the order was in the usual form, certain inquiries being directed 
as to trustees’ remuneration, &c. The property consisted of the whole of 
the shares in the South Lancashire Tramways Co., the South Lancashire 
Light Railway Co., the generating station and other items. There were 
certain prior incumbrances which took priority over the debenture 


stock—two in particular, one being a claim by Parr's Bank for £37,500, | 


advanced for the completion of the undertaking, and another an 
action for damages by the Electric Conversion Synd., now pending. 
If the plaintiffs were successful in that action;there might be a claim 
prior to the debenture stock. Leave had been given to sell the property, 
and it would now be sold free from incumbrances, the incumbrances 
being paid out of the purchase money. The purchase money was £150,000, 
and the prior incumbrances did not amount to anything like so much. 
The property was sold to the Hon. Arthur Stanley, and in the order giving 
receivers liberty to sell there wasa direction that the purchaser should be 
at liberty to set off against the debenture holder the actual value of any 
amount of debenture stock held by him. It was agreed that the costs of 
other debenture holders who had commenced actions should be allowed, 
but the Vice-Chancellor could not allow the defendant company any costs 
or the liquidator any costs beyond certain specific allowances which his 
predecessors had made. | 


Dotchin v. N.E. Railway Co. 

At North Shields County Court last week Mr. S. Dotchin sued the 
N.E. Railway Co. for £10 damages for loss of a beast which was killed by 
contact with the live wire on defendants’ line at Cullercoats. 

Mr. MEYNELL, for plaintiff, said the beast (with other animals) 
arrived at the cattle dock after nightfall. Three hurdles had been sent 
by the company, and were placed end to end to prevent cattle straying on 
to the line. Plaintiff's beast knocked down one of the hurdles, walked 
through the gap and was killed by the live rail. 

Mr. SMITH, for defendants, said the company, in providing a movable 
fence, had done all that could reasonably be expected of them.. 

Ultimately Judge Greenwell gave judgment for plaintiff for the amount 
claimed and costs. 


Atkinson v. Schmahl. 


Yesterday, Mr. Justice Swinfen Eady had before him a partnership 
action brought by Mr. S. J. Atkinson, electrical engineer, Newcastle-on- 
Tyne, against Wilheim Schmahl. | | 

Mr. MICELEM, K.C., for plaintiff said the claim was brought under 
certain articles of partnership entered into between the parties in 1900 
in connection with the business of dealing in electrical fittings, &c. 
Plaintiff's case was that his partnership with‘defendant still subsisted, 
while the defendant said it was dissolved by an agreement. 

Mr. EVE, K.C., for defendant, said both parties were agreed that there 
was & verbal agreement come to at the same time as the written agree- 
ment, and his case was that the verbal agreement, coupled with the 
document, made a complete dissolution. The parties were now agreed 
that plaintiff should have his capital, Defendant would pay him £510 
in two instalments. 

His LORDSHIP granted a stay of proceedings, without costs, as 
desired by the parties. 


BOOKS RECEIVED. 


(Copies of the undermentioned works cau be Lad from The Electrician once, po t 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Proceedings of the Royal Society." Series B. No. B 513. 
November. (London: Harrison & Sons.) 8s. 

Proceedings of the American Institute of Electrical Engineers." 
October, 1905. (New York: The Institute.) 50c. 
" Physics.” By C. R. Mann and G. R. Twiss. 
Foresman & Co.). | 

*Synchronmaschinen för Wechsel- und Drehstrom: Ihre Wirk- 
ungs weise, Berechnung und Konstruktion.“ By W. Winkelmann. 
(Hanover: Dr. Max Jänecke). 8.40m. 

* Traité de Physique." In four volumes. By O. D. E. Chwolson. 
Translated from the Russian and German editions by E. Davaux. 
With notes on Physical Theory by E. & F. Cosserat. Vol. I.: In- 
troduction, Mécanique, Méthodes et Instruments de Mesure. Vol. II. 
Emission et Absorption de l'Energie rayonnante, Vitesse de Propags. 
tion, Réflexion et Réfraction. (Paris: A. Hermann.) Vol. I., 16fr 
Vol. II., 6fr. 

“ Handbuch der Physik.” 


(Chicago : Scott, 


Edited by Prof. Dr. A. Winkelmann. 


Vo]. V. (first half): Elektrizität und Magnetismus. II. By Prof. 
Dr. F. Auerbach. (Leipzig: J. A. Barth.) 16m. 
„Die Elektrolyse geschmolzener Salze.“ Part II. Das Gesetz 


von Faraday; die Uberfuhrung und Wanderung der Ionen; das Leit- 
vermogen.” By Prof. R. Lorenz. (Halle-a,s.: W. Knapp.) 8m. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND PILLED. 


Vickers, Sons & Maxim, River Don Works, Sheffield, require & 
thoroughly capab'e and experienced superintendent for their elec- 
trical manufacturing shops. See an advertisement. 


At the University of Birmingham & mechanical draughtsman is 
required, thoroughly conversant with best English practice in the 
design of dynamos, transformers and accessory apparatus. Salary 
£250 per annum. Applications to the Secretary by Nov. 27. See 
an advertisement. 


Mr. R. L. Pearson is resigning his position as assistant editor of 
The Electrician on his appointment to the post of assistant lecturer 
in physics at University College, Reading. 

Mr. Hugh Stevenson has been appointed general manager of 
Crompton & Co. (Ltd.), Chelmsford and London, in succession to 
Mr. F. R. Reeves, who will now act as financial adviser to the 
board of directors. 


South Shields Town Council have appointed Mr. John Wilson 
general manager of the Corporation electric tramways at £250 per 
annum. Mr. Wilson has been general manager of the old South 
Shields horse lines for 20 years, and prior to that he was traffic 


manager for three years of the steam tramways at Gateshead. 


EDUCATIONAL NOTICES 


Motor Construction Lectures. — Prof. C. A. Carus- Wilson, M. A., 
M.I.E.E., commenced a special course of lectures to the senior 
students of the Electrical Standardising, Testing and Training In. 
stitution yesterday (Thursday) on “ Direct-current Motor Construc- 
tion." The lectures will be delivered on every subsequent Monday 
and Thursday for the remainder of the term. 


Birkbeck College, London.—The Lord Chief Justice (Lord 
Alverstone) presided on Tuesday at the 82nd anniversary of the 
foundation of thiscollege, when Sir William Preece presented the 
prizes. The total number of students for the past year was 2,502, 
of whom 686 were women. Day students numbered 810 and 
evening 3,401, 


Technological Scholarships.— The Education Committee of 
Cheshire County Council have decided to offer two scholarships, 
tenable a& Manchester School of Technology or other institution 
approved by the committee, to Cheshire boys not under 15 years of 
age, to enable them to take up a course of study and practical 
work in mechanical or electrical engineering, sanitary engineering 
and plumbing, pure and applied chemistry, or textile fabrics. The 
scholarships will be for one year, but will be renewable for a second 
and third year at the discretion of the Committee. 


Alleged Frauds on Electrical Firms.—At the Central Criminal 
Court yesterday the Recorder commenced the trial of G. Webber, 
R. Rosenberg, W. Leslie and Frances Cheesman for conspiring to 
defraud certain electrical firms of large sums of money. After evi- 
dence had been called for the prosecution the case was adjourned 
until to-day (Friday). 

Argentina.—The “ Review of the River Plate” says Rosario 
Municipality will shortly invite tenders for electric or gas lighting, as 
the contract with Rosario Electric Co. will expire. 

A further attempt is being made to form a co-operative Telephone 
Co. at Rosario, and a large number of shares has, it is said, been 
taken up. 

In the last issue of the Argentine Postal Regulations a clause was 
inserted prohibiting the telephone companies from receiving tele- 
pue messages for delivery. The matter was, however, recently 

rought before the Senate and the restriction removed. 

The Public Works committee of Buenos Ayres City Council have 
considered a project for a system of electric tramways to some of 
the suburbs of the city, which has been presented by R. Von 
Wentzky & Co. The committee’s report is said to be favourable to 
the scheme. | 


Australasia.—The '* Australian Mining Standard " states that 
Wellington (N. Z.) City Council have let a contract for the construction 
of a tunnel for an electric tramway through Mt. Victoria at £16,000. 
. The Commonwealth Postmaster-General has ordered preparations to 
be made for the erection of the telephone line from Sydney to Melbourne. 
Perth (W.A.) Electric Tramways (Ltd.) have decided to discontinue the 
tramway service on the Wellington-street route, which has been unre- 
munerative, and tho Corporation, who wish the service continued, have 
been informed that ihe agreement with the Council empowers the 
company to lay the' lines, but does not bind them to run ears, and 
therefore that the company are within their rights. 
The Waihi Gold Mining Co., N.Z., are taking steps for the trans- 


mission of electric power to Waihi from the Waikato. The manage- | 


ment is making exhaustive investigation and working out the 
scheme for augmenting existing power with electrical energy. The 
present steam power being inadequate for the increasing operations 
of the company, it has been decided to adopt electricity as & means 
of supplementing the power, and application has been made to the 
Government for water rights on the Waikato river, near Matamata. 
If the company succeed in their application electric power will be 
generated there and transmitted across to the reduction works at 
Waikino and Waihi. 


Ayr.— The Council are to consider a proposal to extend the elce- 
tric tramways to Hawkhill and Whitletts. 


Bettwsycoed.—The Council have assented to the application of a 
local syndicate for a provisional electric lighting order. 


Birmingham —An interesting ceremony took place on the 6th 
inst. at the new Corporation electric generating station in Summer- 
Jane, now in course of erection. The chairman of the Electric 
Supply committee (Mr. Councillor Ellaway), accompanied by the 
committee, proceeded to the top of the chimney stack where he laid 
the last brick and completed the chimney. 

The chimney has be2n designed to deal with the flue gases produced 
by boilers baving a capacity of about 20,000 m.r., and is the firat of two 
similar chimneys that will be required for the ultimate capacity of the 
station. The chimney has been built by W. Sapcote & Sons, the first 
brick having been laid on Dec. 14, 1904, but the work was delayed for some 
time on account of bad weather. The leading dimensions of the new 
chimney are: Height from base 249 ft., from floor level 225 ft.; internal 
diameter 15ft., external diameter at bottom 24ft,, at top 17 fl. 4 in.; 
total weight 2,750 tons; approximate number of bricks 500,000. As 
regards capacity the chimney is the largest in Birmingham. 


Bradford-Huddersfield Tramways.—The National Electric 
Construction Co. are applying for powers to construct and work 
tramways in the Brighouse and Elland districts which will give 
these towns additional facilities for inter-communication. 

The company also seek one to include the running over the Halifax 
tramways to West Vale, thence to Elland by & route to be constructed, 
and out to Itastrick. At Brighouse it is intended to lay down a line to 
Huddersfield, the promoters taking over the powers obtained by the latter 
Corporation, which is willing to concede them on payment of promotion 
expenses. The company also seek authority to join up the proposed line 
from Rastrick to Halifax Corporation system at Bailiffe Bridge, and to 
extend the system to the termination of the Bradford lines at Wyke. 


Bra zil.— The contract between the Brazilian Government and the 
Companhia Cantareira for a tramway service at Nictheroy has been 
renewed, on the condition that the company substitutes electric for 
animal traction, that they extend the existing lines and construct 
certain new lines, all worked by electricity. The works in connec- 
tion with this concession represent, it is said, an expenditure of over 
£330,000. Under the renewed contract the company are allowed to 
purchase electricity in bulk. 


British Columbia.—The electricity supply undertaking of the 
Kamloops Municipality, which commenced operations in February 
last, has now 840 consumers with an equivalent lamp connection of 
about 8,009 8 c.p. 


Buxton.—An unopposed inquiry was held on Tuesday into the 
application of the Council for sanction to borrow £4,000 for elec- 
tricity supply. 


Oanada.—The Sherbrooke (Quebec) Power, Light & Heat Co., 
which has supplied electric current since 1888 and has 1,500 con- 
sumers on its books, will shortly take out a 860 kw. set and replice 
it by two of 500 kw. capacity each. Two new water wheel equip- 
ments are also to be put down. 

The Corporation of the town of Joliette (Quebec), which has supplied 
current for lighting since 1889, and has a main connection equivalent 
to 4,000 8 c.p. lamps and 250 consumers, is connected up to the full 
extent of the plant capacity of the station. Consumers have a free 
supply of 16 c.p. lamps. 


Cannock.-- The Council have decided to take current in bulk from 
the Staffs., Shropshire and Worcestershire Electric Supply Co. at 
24d. or at 2d. if the Council undertake the distribution and provides 
a storage battery. A loan of £3,000 to carry out the scheme has 
been applied for. 


Castleford (Yorks.)—As the Board of Trade threaten to revoke 
the Council’s provisional electric lighting order, 1899, an application 
to further extend the period of the order has been made. 


Colwyn Bay.—The Counoil will apply for sanction to a loan of 
£10,500 for extensions of the electricity undertaking. 


Cost of Running Electric Tramways.—In the Sydney (N.S.W.) 
“ Daily Telegraph a series of contributions is appearing from the 
pen of Mr. E. Kilburn-Scott on the subject of the cost ofrunning the 
Sydney tramways and other subjects: . In the issue of that journal 
for Oct. 6 an interesting contribution on the subject appears, in 
which a table is given showing the results of electric tramway work- 
ing in many of the principal towns of the United Kingdon. 
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Coventry.—At the last meeting of the Council the chairman of 
the Electric lighting committee (Ald. West) moved a recommenda- 
tion that any consumer of not less than 250,000 units of electric 

nergy per annum should be supplied in bulk at 2d. per unit. 

Ald. West said all the charges had been included in that special rate, 
and a profit would be made. At the present time large consumers of 
electricity received the light at 1d. and a fraction per unit. i 

Councillor Betrs1AN moved an amendment that a special committee be 
appointed from the chairmen and vice-chairmen of the trading com- 
mittees to consider the whole question of supplying gas and elestric light 
and power to large consumers. 

After discussion, the amendment was carried and the sub-commit 
constituted. 


Orediton.—The Crediton Gas Co. intend to promote a bill for the 
incorporation of a new company, and notify that they are also 
willing to apply for powers to lay within three years electric light- 
ing mains in the streets ofthe town as specified in the electric light - 
ing order obtained by Christy Bros. and Middleton last year. The 
charges for current to be those specified in the order. 


Cumberland.—The Brush Co. have decided to apply for powers 
to supply electricity in Maryport, Workington and Whitehaven. 


Ourtis Turbine Contracts.— We are informed that the British 
Thomson-Houston Co.'s sales to date of Curtis turbo-generators 
amount to a total of 24,000 kw., of which 11,750 kw. have been 
delivered and put in service in various stations in the United Kingdom. 

The principal orders show a total of ten 1,500 kw, sets, four 1,000 kw. 
sets, and four 750 kw. sets. Curtis turbine rights in America are owned 
by the General Electric Co., who have received orders to date for 472 
machines, aggregating 454,886 kw., of which 282 machines, aggregating 
237,775 kw. have been delivered and are in use or in course of erection. 
Four sets of 8,000 kw. are under construction, and it is interesting to note 
. that these will be the largest steam turbo-generators in the world. The 
list of orders includes thirty 5,000 kw. sets, eleven 3,000 kw., thirty-one 
2,000 kw., and thirty-one 1,500 kw. sets, of which fifteen 5,000 kw., seven 
3,000 kw., sixteen 2,000 kw., and twenty-three 1,500 kw. sets have been 
delivered, 


Customs Decisions.—Certain amendments have been made in 
the customs tariff of the Philippine Islands some of which affect the 
imports of electrical machinery and apparatus. Dynamos and all 
other machinery for the generation of electricity, for lighting or for 
power, including transformers, electric motors and electric fans, 
which were formerly charged 5 pesos per 100 kilos, are now charged 
at 5 per cent. ad val.; storage batteries 5 per cent. ad val; 
apparatus and appliances 10 in the generation, distribu- 
tion, testing, measuring and installation of electricity, dry and 
wet batteries, carbon brushes arc lamps and fittings, insulating 
materials used exclusively for electrical purposes, bells, annun- 
ciators, telephones and apparatus pertaining thereto, galvanometers, 
ampere, volt and wattmeters and all and every part of apparatus, 
including insulators, which fornierly bore a duty of 2 pesos 
per 100 kilos. now bear a duty of 5 per cent. ad val. Steam 
boilers pay 15 per cent. ad val. Tramway carriages of all kinds 
were formerly charged at 45 pesos each complete, the new tariff is 
35 pesos for the car bodies and 10 pesos per set of trucks for same. 

The customs authorities of New Zealand have decided that 
imported electric arc lamps are classed as electric machinery and 
appliances, and pay a duty of 10 per cent. ad. val. 

Insulators (telegraphic and telephonic) of all kinds imported into 
Norway, which were formerly admitted free, now pay a duty of 
6 ore per kilog. 


Devizes.—The Town Council, having failed to obtain a satisfac- 
tory tender for the transfer of their provincial electric lighting order, 
have decided to permit it to lapse. 


Dublin.—It was announced at the last meeting of Pembroke 
(Dublin) Council that the Board of Trade had, wherever the roads 
were sufficiently wide, allowed an increase of speed of two miles per 
hour in the case of the cars of the Dublin United Tramways Co., but 
in some instances, as at turnings, the speed has been lessened. At 
one place the Board had allowed 12 miles an hour, and at another 
14 miles an hour. 

Dundee.—The Council have decided to extend the tramways to 
the borough boundary. An agreement has been entered into with 
Gourlay Bros. for the supply of electric energy for power to the 
Camperdown shipyard. | 


Dunfermline Tramways.—There is, we understand, a fair 
prospect of an agreement upon certain outstanding points between 
the parties concerned in carrying out this project — Dunfermline Dis. 
975 Committee and the promoters of the W. Fife tramway 
scheme. | 


Electrical Contractors’ Association.—At Bristol on Monday a 
deputation from the Electrical Contractors Association met several 
local electrical contractors with reference to the formation of a 
western section of the association. The president (Mr. J. McDermott, 
J. P.) was in the chair, and after discussion it was decided to hold 
another meeting of local contractors at an early date. 
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shall authorise (inter alia) the transfer of 
taking of supply of electricity in bulk and the purchase and sale of electric 
light fittings, switches, lamps, dynamos, &c., and other apparatus inci- 
dental to the consumption of electricity. 


mises upon which the fire too 
five residents. 


Electric Lighting Notices.—The following official notices of in- 
y for provisional electric lightirg orders have appeared 
on Gazette 
Wisbech Corporation, to amend existing order by extending the period 
for laying mains and authorising the transfer or lease to the National 


Electric Construction Co. or a company to be formed. 


Frome District Council, to authorise transfer of rights under 1901 


electric lighting order to Edmundson’s Electricity Corpn. 


Barton- upon - Irirell Rural District Council, to obtain an order which 
said order to a company, the 


Blgin.—The Council have deferred consideration of a report by 


Messrs. M. Buchan & Hogarth recommending application for a pro- 
visional order and the erection of electricity works. 


Exhibitions.—A trades and electrical exhibition, promoted by the 


Ramsgate & District Electric Supply Co. and a syndicate of local 
firms, was opened last week by the mayor. 


An exhibition, organised by the Southport Electricity committee, 


was opened on Friday last. In addition to the Corporation Elec- 
tricity department, which had a large display of fittings, motors, 
lamps, &c., a number of.local firms made interesting exhibits. 


On Monday, Provost Melvin formally opened, at Montrose, an 


electrical exhibition organised by the North of Scotland Electric 


Light & Power Co. 


Falkirk.—The Falkirk & District Tramways Co. intend to apply 
for a provisional order to extend their tramway system to Lauries- 


ton and Grangemouth. 


Fire Inquest.—It is the custom in the City of London to hold an 


inquiry by the City coroner into the circumstances attending an 
outbreak of fire within the City area. 

on the premises known as Alb 
street, London, E. C,, and Dr. F.J. Waldo, J.P., the City coroner, on 
Nov. 10, held an inquest on the circumstances attending the out- 


A fire occurred on Nov. 5 
ert-buildings, 49, Queen Victoria- 


break. There are about 120 p using the range of pre- 
place, as offices, &c., including 
The fire occurred at 9:55 p.m. on Sunday evening, 


Nov. 5, the housekeeper and his wife being on the premises at the 


time. The fire broke out in the basement, which was occupied by 
the Photo Printing Co., and there was also a cellar in which waste 


paper was stored. A quantity of wood was kept in the basement, 


which was lighted by bothelectricity and gas. The housekeeper gave 


evidence at the inquiry, and said he thought the fire was due to a 
short-circuit of the electric current. Mr. Gamble, second officer of 
the London Fire Brigade, also ascribed the fire to this cause “ or 
from a light being thrown on to the collection of rubbish in the 
basement," which, according to the evidence of Col. Fox, chief 
officer of the London Salvage Corps, was littered with rubbish 
which might smoulder for hours." This officer also thought the fire 
was due toa short-circuit. There was, however, no direct evidence 


given at the inquest on this point. The jury found “ that the cause 


of the fire was in all probability due to a short-circuit of the electric 
current," and added a rider recommending that all electrical wires 
throughout the building in which the fireoccurred should be encased 
in metallic tubing. | 
Frimney.—The Lighting committee last week recommended the 
Couricil not to assent to the Camberley Electric Supply Co.'s appli- 
cation for a provisional electric lighting order, but by the casting vote 
of the chairman it was decided to refer the recommendation back. 


Gravesend.—The Council have applied for sanction to a loan of 
£7,000 for extensions of the plant at the electricity works. 


Hamilton.—On Wednesday last Major-Gen. Hutchinson held a 
Board of Trade inquiry into the dispute between the Council and 
Clyde Valley Electric Power Co. as to the most suitable route for 
laying the company's electricity mains.— Decision reserved. 


Hammersmith (London).—The Council on Wednesday decided 
to apply to London County Council for sanction to a loan of £15,570 
for mains and sub-stations (£7,898. 19s. 8d.), consumers’ services 
(£3,569. 4s. 9d.) and buildings (£4,108). 

Hampstead (London).— The income from electricity supply for 
the half year ended Michaclmas was £23,189. 18s, 2d., against 
£21,569. Os. 8d. in the corresponding period last year. 


Hayward's Heath.—As the Council would only assent to the 
Hayward's Heath Electric Supply Co. application for a provisional: 
electric lighting order on condition that the Council could purchase 
at end of 21 years, without payment for goodwill, the company have 
abandoned their application. 

Hexham.— Hexham & District Electric Supply Co. is distributing 
an illustrated pamphlet which sets out in clear terms the advantages 
of electricity for lighting, power, heating, &. Current is gupplie 
at Sd. per unit for incandescent lighting, 21d. for are lighting, 2d, 
for first 1,000 units and 14d. after for power, and 2d. for heating and 
cooking and ventilating. | 
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Inquest.—At Wednesbury on Saturday, Mr. A. A. Betham held 
an inquest concerning’ the death of Samuel Mansell, boiler maker, 
who was ‘fatally injured at the Brunswick Works of the Patent 
Shaft and Axle-tree Co. on 9th inst. . 

Deceased was sent to drill holes in an overhead electric travelling crane, 
and was instructed to keep on the outer side. Subsequently he was found 
uneonscious lying across some roofing principals, and from his position it 
was conjectured that he had fallen whilst trying to get to the other side 
cf the crane. ch . 

The jury returned a verdict of accidental death, adding & rider recom- 
mending that the company should have printed regulations with respect 
to the control of electric current, and that a responsible person should be 
appointed to see that they were carried out. 


Japan.—Sir W. G. Armstrong, Whitworth & Co. have sent out 
engineers to prepare plans for the branch works which thoy have 
been invited to establish in Japan by the Japanese Government. 

The Yokosuka Electric Light Co. has recently been formed, with 
a capital of 250, 000 yen. 


King's College. The annual dinner of past and present students 
and friends of King’s College engineering faculty will take place on 
Nov. 25 at the Hotel Cecil, Strand, London. Sir A. Binnie, Presi- 
dent of the Institution of Civil Engineers, and Sir A. Rücker, Prin- 
cipal of the University of London, have promised to.attend, and 
Prof. A. K. Huntington will take the chair. This is the 19th annual 
dinner, and as the numbers attending have steadily grown each year, 
it is hoped that all past students will write to the hon. secs. at the 
college and will endeavour to attend. There will be a special 
sonvenir menu, which will remind visitors of the work of Wheatstone, 
Daniell, Clerk-Maxwell and Dr: John Hopkinson at King's College. 


Kirkcaldy.— The report of the burgh electrical engineer (Mr. O. 
F. Francis) on the working of the electricity de artment between 
May 15 and Sept. 30 last shows that 17,108 units have been sold for 
private lighting (an increase of 5,772 over the corresponding period 
of last year) and 28,100 units for power (increase 18,773). 26 new 
eonsumers have been connected. The works costs show & decrease, 
and Mr. Francis expects a net profit on the current year in place of 
the deficit of £897 originally estimated. 


Ledbury.— The Council have assented to the application of Foote 
and Milne for a provisional electric lighting order and to the use of 
overhead wires. 


Liege International Exhibition, 1905.—We give below a list of 
the awards to British exhibitors at the recent Litge Exhibition so 
far as they affect the electrical and engineering industries, Ke. We 
understand that there are still some cases on appeal before the 
Superior Jury, and that diplomas will not be awarded until after 
the New Year. 

Macuing TooLs.—Grand Prir: Sir W. G. Armstrong, Whitworth & 
Co., Alfred Herbert (Ltd.) and Thos. Robinson & Son, Gold Medals: 
Consolidated Pneumatic Tool Co. and John Lang & Sons. 

GENERATION AND MECHANICAL UTILISATION OF Exectricity.— Silver 
Medals: F. Darton & Co. and United Flexible Metallic Tubing Co. 

TzLEGBAPHY.—CGrand Prix: Marconi’s Wireless Telegraph Co. 

METHODS or TRANSPORT.—Bronze Medal: Wallach Bros. 

IXSTRUMENTS OF Precision.—Grand Prix: Sir W. G. Armstrong, Whit- 
worth & Co. Diploma of Honour: F. Darton & Co. 

SrEAM Enatnas.—Diploma of Honour: E. Green & Sone. 
Medals: Rd. Klinger & Co. and Premier Boiler Tubes (Ltd.) 
Medal ; Frictionless Engine Packing Co. 

Various MECHANICAL APPARATUS.— Diploma of Honour: United Flex. 
ible Metallic Tubing Co. Gold Medals: W. & T. Avery and Reavell & Co- 

Curuicats.— Grand Prix: United Alkali Co. 


Light Railways.—The Grimsby District Light Railways Order 
has been submitted for confirmation. Objections by Dec. 5. 
It has been decided to proceed with the scheme for a line from 
Bournemouth to Swanage, which is estimated to cost £200,000. 


Liversedge.—4An agreement has been made between the Council 
and the Yorkshire Electric Power Co. for the supply of electric 
energy by the latter. One of the company’s engineers is advising 
the Council on the subject of laying mains. 


London County Council.— At Tuesday's meeting it was recom- 
mended that the tender of the Brush Co., amounting to £14,280, be 
accepted for 84 single-deck street tramway bodies for the subway 

tramways, and the tender of the British Westinghouse Co. for 34 
tramcar trucks and electrical equipment and the assembly of the cars 
at £13,481 be also accepted, but the decision was postponed. 

Poplar Council received sanction for a loan of £2,497 for electric 
lighting. 

Tramways.—Supplemental estimates for £19,780 for additional tram- 
ways on the southern system were adopted. 

The adjourned report of the Highways committee was submitted recom- 
mending that Parliamentary sanction be sought for the acquisition of 
certain sites for the erection of car sheds and sub-stations in connection 
with the electrification of the northern system of tramways. The esti- 

mated cost of the site was £53,750.—Agreed. 

The same committee recommended that Parliamentary sanction be 
obtained for the acquisition of property at Wellington-street, Strand, to 
enable a station to be constructed underground in connection with the 


Bronze 
Silver 


subway tramways. 
be about £37,000.—Agreed. 


The Finance committee reported that the cost would 


Electric Lighting.—It was recommended by the Housing committee that 


electric light be installed at Kemble-street lodging house, and that the 
committee be authorised to purchase the materials and employ the labour 
required for the execution of the work.—Agreed. 


Electric Power Supply.—This matter is dealt with on p. 188 of this 


issue. 


Lowestof¢.—The Council have refused to entertain an offer by a 


syndicate to take over the electricity supply and electric tramway 
undertakings. 


Manchester District Tramways.— Manchester Corporation pro- 


pose to obtain powers to construct tramways in Urmston, and the 
Council of the latter district are considering the project. 


Municipal Honours.—Mr. Alfred Cleaver, member of the Not- 


tingham Guild of Electrical and Mechanical Engineers, has been 
elected mayor of Nottingham. 


Municipal Telephony.—It is announced that Swansea municipal 


telephone department are now in a position to connect up with the 
National Co. s system for intercommunication. . . , 


Newcastle-on-Tyne.—It is announced that the tramway em- 


ployés of the Corporation have decided to go ott on strike at mid- 
night this (Friday) night unless a notice reducing the working days 
from 12 to 11 per fortnight be withdrawn. 


Newport (Mon.).—In an omnibus bill the Corporation are seeking 


powers to undertake the wiring of consumers’ premises, to let motors 
on hire, &c. 


Newquay.— Arrangements have been made by the Electric Supply 


Corpn. for the erection of electricity works and for the laying of 
mains, &c. á 


Nova Scotia.— The telephone service on Cape Breton Island is 


owned and worked by the Eastern Telephone Co., of Sydney, C.B., 
and has been working for 16 years. There are now eight exchanges 
with nearly 1,000 subscribers. 


Obituary.—The death took place last week of Mr. J. H. Wurtz- 


burg, director of Greenwood & Batley, of Leeds. 


Paraguay.—The “Review of the River Plate says Assuncion 


Municipality have granted to Agatti & Co. a five years’ concession 
for electricity supply. 


Philippine Islands.—An electric tramway has been constructed 


and is working in Manila, cars running through the principal 
thoroughfares of the city. 
miles. 55 cars have been imported in parts from different countries, 
the bodies from Belgium, the axles and steel tyres from Great 
Britain, and the trucks and electrical equipment from the United 
States. Some larger double-deck vestibule cars have been ordered 
from Great Britain, and several of these have already arrived. 


The total length of line is about 45 


Numerous projects for extensions of existing lines of railways and 


for the construction and working of new lines have either been 
decided upon or are under consideration. In July last a general 
scheme for the construction of lines of railway in the different 
islands was published granting special facilities under a guarantee 


by the Philippine Commission. Several offers from contractors in 


connection with these construction works have been received. Tele- 
graph lines will be constructed along the railway routes to be used 


for commercial as well as railway purposes. 


Poplar (London).—In the course of his report on the years 
work, the retiring mayor (Ald. M. Dalton) said, with regard to the 
Council's electricity undertaking, that the number of units sold for 
private supply for the half-year to September was 881,267, against 
596,885 for the corresponding period last year. The new turbine 
plant of 2,000 kw. capacity was running satisfactorily and was 
taking the major portion of the present load. The capital invested 
in the undertaking now stood at £239,874. The financial success of 
the undertaking was fully assured. 


Presentations.—On behalf of the staff of Ilford electricity depart- 
ment, the chief engineer (Mr. A. H. Shaw) recently presented & 
marble clock to Mr. S. Watskow, meter fixer and installation in- 
spector, who is leaving to take up an appointment in West África. 

The indoor staff at Plymouth of the National Telephone Co. have 
presented a service of plate to Mr. C. S. Weston, who is leaving for 
Swansea. 

Railway Electrification.—It is stated that the L. & N.W. Rail- 
way Co. are about to convert the line from the Manchester Exchange 
station to Eccles and Patricroft, about 6 miles in length, to electric 
traction. . 

Railway Electrification in New South Wales.—Mr. Hy. 
Deane, late engineer-in-chicf for railway and tramway construction, 
recently prepared & lengthy report upon inter-urban railways and 
the electrification of steam railroads for the Legislative Assembly of 
New South Wales. f 

Mr. Deans stated that in America, up to the present time, there were 
only a few instances where the electrification of existing steam lines had 
been taken in hand. The three moxt notable cases where electrification 
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had been put in hand were the following: (1) The tunnel section of the 
Baltimore & Ohio Railroad, under the city of Baltimore (about 24 miles) ; 
(2) the end sections of the New York Central & Hudson River Railroad, 
‘and of the New York, Newhaven & Hartford Railroad (25 and 35 miles 
respectively) included a considerable amount of covered way under the 
city at the approach to the combined terminal station in New York, and 
these were to be worked by electric locomotives instead of steam ; and 
(8) the tunnel section of the extension of the Pennsylvania Railroad from 
New Jersey, under the Hudson River, New York, East River and Long 
Island, now in process of construction. A change was also contemplated 
on the West Shore line of the New York Central Railroad. Although so 
few cases had occurred of „ existing lines a vast system of 
independent interurban railways had sprung up. The interurban rail- 
ways in the United States were said to total over 3,000 miles. Inter- 
urban railways were for the most part as well laid as any steam road with 
heavy rails, close sleepered, and well ballasted, and possessed all the 
advantages afforded by high speed and frequent stops. A high speed 
could be maintained even when the stops were frequent, and the 
electric railway must be considered, with the superior advantages 
offered, to be the ideal system for passenger traffic. The speed on 
some of the lines radiating from Detroit was about 25 miles per 
hour, on others 35 miles per hour was the scheduled rate. The 
cars were heavy, and designed to insure stability under high speed. 
They were from 40ft. to 50ft. in length, and were provided mostly 
with two 150 H.. motors. On the line from Los Angeles to Long 
Beach a car with a seating capacity of 48 was often moved along with a 
speed of 50 miles per hour. The lines employing the third rail system 
included the North Shore line opposite San Francisco, with a speed often 
over 40 miles an hour; the Chicago, Aurora and Elgin railway, on which 
a speed of 65 miles per hour was often attained. Strong objections had 
been urged against the use of the third rail on the score of danger, but 
as satisfactory safeguards could be introduced, Mr. Deane thought they 
"were overestimated. The overhead conductor answered very well when 
it was not heavily drawn upon for current, but when trains consisting of 
several cars were run, recourse had to be made to the third rail. 

Those remarks applied to the use of direct current of 500 to 600 volts. 
There were some points of difference in practice on the continent of 
Europe. While in America and Great Britain the rotary converter 
was used, on the Continent the motor generator was adopted. On 
the Continent, too, pillars were used for carrying power-house re- 
cording instruments, by which the main switchboard was much 
reduced in size or almost dispensed with. In New South 
Wales the time had not arrived when the necessity of starting 
& new system of interurban railways outside the existing railway 
system had become urgent. The question of electrifying the suburban 
and the North Shore lines would sooner or later have to be considered 
and probably after that had taken place and all the advantages of electric 
traction felt, the wonder would be expressed that the change had been so 
long deferred. The question of the desirability of introducing electric 
iraetion on any portion of the main lines was a different matter, 


Except where the traffic was very heavy and continuous, so a! to give a 


fairly constant load on the generators, the ‘use oF simple moving self- 
contained units like steam locomotives was far more practicable, and 
probably much cheaper. There were, of course, cdses where a change to 
electric traction might prove actually economical. He believed it had 
been suggested that the Blue Mountains line might be thus worked. It 
appeared to him that if it were desired to make an experiment on any 
portion of the New South Wales system, outside the suburbs, the ascent 
from Lithgow to Bell or Mount Victoria would afford opportunity. 
Coal for generating purposes was handy and cheap at Lithgow, and the 
adoption of electric traction would allow of shortening and cheapening 
of the project to cut out the great zigzag, which had already been investi- 
gated by the Public Works committee, by allowing the introduction of 
steeper grades. When the site for the, Federal capital had been decided 
upon, and steps had to be taken to mark out the details of water supply 
and communications, there would be opportunities for economically lay- 
ing out electric railways. The power at present running away in the 
Snowy River and its tributaries might come to be utilised if the site 
adopted was at Da'gety or in tbe neigbourhood of Bombala. A lengthy 
transmission was no bar at present, and a distance of 50, 100 or even 
200 miles was quite within the limit of economical transmission. Thus 
the connection with the capital and the coast might come to be worked 
by electric current generated cheaply by water power, and an expenditure 
that would be extremely heavy if a railway suitable for steam trains 
had to be built might be very materially reduced when the sharper 
curves and steeper grades permissible on an electric line were taken into 
consideration, and the line located accordingly. If neither of those sites 
was selected, but some other, such as Tumut or Yass, or any other where the 
water supply was not so abundant there seemed to be no reason why a por- 
tion of the water supply intended for the capital, undor a gravity scheme, 
ehould not be intercepted on its way and used for the generation of trac- 
tive power, &c. The proposition that the Bombala or Dalgety-Bega con- 
nection might be best effected by the construction of an electric line 
supplied by current generated by water power, led to a further sugges- 
tion, that the problem of connecting the main northern line with the 
coast from Goyra, Glen Innes or Tenterfield, might also be solved by 
adopting electric traction, in this case, however, the requisite energy 
being derived primarily from the consumption of coal. The advantage of 
the use of electricity would be, as in the other case mentioned, that as 
electric motors would be better adapted to pass round sharp curves than 
steam locomotives, and would be able to negotiate steeper gradients than 
those which were considered requisite for a steam line, & much closer 
approximation to the surface of the ground could be attained when laying 
out the line. Heavy cuttings and embankments would thereby be avoided, 
bridges and culverts reduced in cost, and a very considerable cheapening 
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would result. The subject seemed to him to be well worthy of farther 
investigation. 


Scunthorpe.—An inquiry was held on Tuesday into the applica- 
tion of the Councilfor sanction to borrow £4,500 forelectricity supply. 
The clerk (Mr. H. M. HEtT) said the contract for the work had been pro- 
vr opally let to the British Westinghouse Co., and he asked for a 40 years" 
oan. 

Particulars of the area, assessable value, &c., having been given, Mr. 
Copban, engineer for the scheme, said a profit of £41. 6s. 7d. was expected 
on the first year’s working. It was intended to light the principal streets 
with 16 c.p. incandescent lamps. 

There was no opposition. . 


South Africa.— The British and South African Export 
Gazette says :— 

Bloemfontein Corporation are about to extend their generating plant, 
&c., at an estimated cost of £21,877, and mains, extensions, &c., at 
£16,924. The consulting engineer (Mr. Robert Hammond) has approved 
the extension scheme. 

The Umtata (Cape Colony) Municipality have invited tendera for elec- 
tric, acetylene gas or other system of lighting, and plans for an electric 
lighting scheme have been prepared by Messrs. Clifford, Jones & Olive. 

Kingwilliamstown Council, who find their recent purchase of the elec- 
tricity works a profitable investment, have reduced the monthly minimum 
charge for current from 10s. to 7s. 6d. | 

Klerksdorp electricity supply scheme, prepared by Mr. Dagnall, has 
been approved by the Government Electrical Engineer and will shortly be 
carried into effect. 


Southern Nigeria.—The first land telegraph lines erected in 
Southern Nigeria were opened for traffic during 1904, and have 
proved a great boon both to the Government and to the public, 
despite the fact that some sections of the lines have been frequently 
interrupted. With the object of developing the traffic a low tariff 
of 1d. per word with a minimum charge of 1s. has been fixed. This 
route is, of course, not remunerative. Amongst the stations at 
which the telegraph is working are Benin, Bonny, Calabar, Egwanga, 
Eket, and Forcados. The capital expenditure on telegraphs during 
1904 was £27,784. 14s. 7d., the total length of lines opened being 
181} miles. The principal line is from Calabar to Bonny, 1174 
miles in length. The character of the land, the climatic conditions, 
the action on the serial lines of the sea, and other causes make some 
parts of the service extremely unreliable, but large inland extensions 
are being made which it is hoped will remedy these defects. These 
extensions will connect Calabar with the inland stations in the 
Eastern, Central and Western divisions of the territory, and other 
extensions will connect Warri with Forcados by an erial and cable 
line, while yet another line will connect Calabar with Onitsha, the 
headquarters of the Central division and an important commercial 
centre. The river Niger is to be crossed by a subaqueous cable, 
from which place an erial line is to be constructed to Benin City, 
thus linking up Lagos and Calabar with all the important stations 
of the Protectorate, with the exception of those in the Cross River 
division. 

Southwark.—In view of the electric power supply scheme of the 
London County Council, the Borough Council have decided to defer 
consideration of offers made by the County of London Electrie 
Supply Co. and the London Electric Supply Corpn. for the purchase 
of the municipal electricity works and for the supply of electricity 
in bulk in the district. 


Spain.—A correspondent writes us calling attention to the develop- 
ment of German and Belgian enterprise in Spain. We have already 
announced that the Barcelona Tramways Co. have passed into the 
hands of a Belgian syndicate, and throughout Spain it is the subject 
of general remark that the Belgians and Germans are acquiring, or 
endeavouring to acquire, the control of electrical undertakings 
wherever possible. 'l'he magnitude of British commercial interests 
in Spain justifies the hope that an endeavour will be made by 
British capitalists and contractors to maintain these interests in 
Spanish electrical enterprises. 


Stalybridge.—The Stalybridge, Hyde, Mossley & Dukinfield 
Joint Tramways and Electricity Board have applied for sanction to 
a further loan of £40,000. 


Steam Turbines for Huogary.—Our Hungarian correspondent 
expresses the opinion that a good firm of steam turbine manufac- 
turers would do well to establish an agency in Hungary, as the 
making of steam turbines has not so far been undertaken there, and 
all such machinery is imported. Our correspondent would give all 
desired information and all assistance possible. 


Straits Settlements.— Increases in the imports of electric light- 
ing materials into the Straits Settlements in 1904 are recorded to 
the extent of $145,000. Tramway and railway materials increased 
by nearly $880,000. Increased quantities of tramway and railway 
materials are being sent in by Belgium. 

Singapore Tramways (Ltd.) have now completed the construction 
and eleetrical equipment of their tramways, and the power station 
at Mackenzie-road being near completion the electrical service is 
about to be inaugurated. 
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At Penang a new iron pier has been completed, and is lighted by 
electricity, current being taken from the power station owned by 
Penang Municipality, whose electrical department has now also in 
hand the lighting of the principal streets. The demand for current 
for private lighting, &c., is making satisfactory progress, and the 
tramway system in Penang, which has been tranferred to the Muni- 
cipality, is to be electrified. 


Tor quay.— At the meeting of the Council last week a report was 
presented as to the result of the recent conference between repre- 
sentatives of the Council and Dolter Electric Traction Co. (Ltd.). 

The company agreed to waive the question of feeder cables and of the 
Corporation providing a site for the car-shed ; also they were prepared to 
extend the time for providing current from Dec. 14, 1905, to March 81, 
1906. These concessions were made in consideration of the Council’s 
accepting the plans sent in to the Electric Lighting committee, and their 
also agreeing to the construction by the company of the Torbay-road 
route, after the completion of the other routes and the satisfactory running 
of the cars. The committee recommended that the proposals of the 
company be agreed to. 

The committee’s report and recommendation were adopt.d. 

Tramcar Speeds.—The Automobile Club has issued the following 
table of speeds (of course, compiled by their own timekeepers) of 
electric tramcars in various towns in the United Kingdom. The 
meagre information given in the first column limits the value of 
the figures : — 


Distance No. Average speed of Speed of 
Town. over which of All cars Six fastest fastest 
timed. ears. timed. cars. car. 

London (Streatham ‘ards, Miles. Miles. Miles. 
Hill): $2 stiess 110 . 22 18:95 20:45 21:22 
Ealing .......... 88 and 110 84 13:52 17:44 18:44 
Newport 110 and 44 .. 56 12-94 1616 .. 1725 
Manchester ...... 1144 100 .. 20 . 1791 .. 20:36 .. 2125 
Lee de 88 .. 84 .. 1641 .. 22°00 22-70 
Cardiff .......... 88 . 99 .. 1418 .. 16:58 17:30 
Derby .......... 100 10 15675 .. 1706 .. 18°00 
Cheltenham ...... 88 20 12:46 13:50 .. 14:06 
Bath ........... : 88 27 13:28 15:27 16:07 
Bristol .......... 88 88 12°91 14:76 15:00 
Sunderland ...... — — — — 17-00 
Ay APRI ke — — — — . 1640 
Pollockshaws .... — — — — . . 1640 
Huddersfield .... — — — . — 15:00 


Urnguay.—Despite revolutions and strikes and other political and 
industrial upheavals the electrification of the existing tramway lines 
m Uruguay is proceeding. Concessions have been obtained by the 
Commercial Society of Montevideo for the reconstruction of several 
existing tramway routes to electric traction, and the company has 
carried out a large quantity of work for four of the tramway com- 
panies. Electric tramcars will be running over these lines it is ex- 
pected in the early part of next year. There still remain three tram- 
way routes whose owners have not yet applied for permission to 
convert their systems. 

The Compania Alemana Transatlantica de Electricidad have 
acquired the Tranvia del Paso del Molino of Montevideo and will 
shortly convert the system to electric traction. 


West Indies.—During 1904 an extension of the telephone system 
at Grenada was carried out to Carriacou, and other extension work 
is being pushed on. The telephone revenue shows a stcady increase. 

At St. Vincent there was also an improved revenue from the tele- 
phone service for 1904-5. 

Westminster.— The Westminster Electric Supply Corpn. has 
withdrawn its appeal to the Board of Trade in regard to the con- 
dition imposed by the Council as to filling of covers of surface boxes, 
the Works committee haviag resolved, that (subject to filling of 
covers of 395 boxes the company has in stock being composed of 
hard, durable and non-slipping material to the satisfaction of the 
City engineer) the condition that box covers shall be filled with 
material similar to the surrounding pavement will be waived. 


Whitby.—The Council have voted an honorarium of 90 guineas 
to the electrical engineer (Mr. L. H. King) for services in connection 
with the erection of additional generating plant at the electricity works. 

Willesden.—Main extensions are to be carried ont at an esti- 
mated cost of £408. 

Wolverhampton.—On Thursday last a through tramcar service 

een Wolverhampton and Bilston was commented. 

Woolwich.—It was reported to the Council by the Electricity 
committee last week that the parish of Eltham was now receiving a 
supply of electricity direct from the Plumstead station, and that the 
agreement with the South Metropolitan Electric Light and Power 
Co. for the supply of electricity in bulk at 4d. per unit had been 
determined. It was decided to make the charges for electricity in 
Eltham uniform with those in the patishes of Woolwich and Plum- 
stead, and to abolish meter rents. 


‘Workhouse Lighting.—As the Brompton & Kensington Elec- 
tricity Supply 1 reduced their charges for electricity supply, 


Kensington Guardians are to again consider the expediency of in- 
stalling the electric light in their institutions. 

Stonehaven guardians are considering the advisability of adopting 
electric lighting. | 

Dinner.—The sixth annual dinner of the Newcastle Local Section 
of the Institution of Electrical Engineers took place at Newcastle 
on Wednesday evening. There were about 90 members and guests 
present. 
- Dr. W. M. Thornton (chairman of the Newcastle Section) presided, 
and among those present were the Hon. G. L. Parsons, Sir Isambard 
Owen, the Mayor of Newcastle (Ald. J. Baxter Ellis), Mr. A. W. Heaviside, 
Mr. W. D. Hunter, Mr. J. H. Holmes, Mr. Ernest Hatton, Mr. Gerald 
Stoncy, Mr. G. C. Lloyd (secretary of the Institution of Electrical Engi- 
neers), Mr. C. Faraday Proctor (secretary Newcastle Section), Mr. A. L. E. 
Drummond, Mr. C. S. Vesey-Drown, Mr. H. L. Riseley (vice-chairman, 
Newcastle Section), Dr. Farquharson, &c, After the usual loyal toasts, 

Mr, A. L. E. DRCMMOND proposed: The Mayor and Corporation of 
Newcastle-on-Tyne,” and the Mayor replied. He said he was interested 
in the profession of electrical engineering, but only as a commercial man. 
It had been his lot to be called upon to take charge of the Newcastle 
tramways (tbrough the Tramways committee) over 18 months ago. He 
and his colleagues could claim that they had succeeded in reorganising 
their system, bringing it up-to-date, making it a commercial success, and 
in securing an able manager. They were working the system now with 
less than 1,000 men, equal in every way to the working of the system 18 
months ago with 1,500 men. They still felt that further economies were 
necessary. | 

Dr. Farquharson proposed: “ The Institution of Electrical Engineers.” 

Mr. G. C. Lloyd and the Chairman briefly responded. : 

Mr. G. Stoney proposed: ** Armstrong College and the Learned Societies," 
to which Sir Isambard Owen and Mr. James Walker replied. 

“ The Guests was proposed by Mr. C. S. Vesey-Brown, and responded 
to by Mr. A. W. Heaviside. 

Blectro-Harmonic Society.—A Ladies’ Night concert will b 
given this (Friday) evening in the King's Hall, Holborn Restaurant, 
at eight o'clock, Mr. W. E. L. Gaine presiding. An excellent pro- 
gramme of vocal and instrumental music will be provided for the 
occasion, and the entertainment will include several humorous 
sketches and recitations. 


TRADE NOTES AND NOTICES. 


— d, —— 
TENDERS INVITED. 


The Guardians of Poplar (London) Union invite tenders for sup- 
ply and erection at the Children’s Home and Schools (now in course 
of erection at Hutton, Essex) of steam engines, dynainos, pipe- 
work, &c.; main switchboard, wiring, motors, &c.; fire alarms, tele- 
phones and electric bells. Persons desirous of tendering may obtain 
general conditions, specifications, &c., and inspect plans at the 
offices of the consulting engineer (Mr. Albion T. Snell, M. Inst. C. E.), 
Suffolk House, Laurence Pountney hill, Cannon.street, London, 
E.C., on and after 21st inst. Tenders, addressed to the clerk to the 
guardians (Mr. G. Herbert Lough), Guardians Offices, 45, Upper 
North-street, Poplar, before6 p.m. Dec. 18. See an advertisement. 

Beckenham District Council invite tenders for supply, delivery 
and erection of two 250 kw. direct-current railway generators direct- 
coupled to two high-speed vertical enclosed engines. Particulars 
from the consulting engineer (Mr. Reginald P. Wilson), 66, Victoria- 
street, Westminster, 3.W., or from Mr. John Angell, surveyor, 
Council offices, Beckenham. Tenders to the clerk (Mr. S. Stevens) 
by noon, Nov. 28. See also an advertisement. 

Salford Corporation invite tenders for wiring the Higher Grade 
Council School for Girls, Victor-street, Salford. Specifications, &c., 
from the borough electrical engineer (Mr. C. D. Taite), Elec- 
tricity Works, Frederick-road, Pendleton. Tenders to the Directoy. 
of Education, Chapel-street, Salford, by Nov. 30. See also an 
advertisement. 

The Mayor and Aldermen of the City of Launceston (Tasmania) 
invite tenders for supply of 500 or more electric meters and of 
maximum demand indicators. Specifications, &c., from the city 
electrical engineer (Mr. Wm. Corin), Launceston, Tasmania, or 
from Messrs. John Terry & Co., 7, Great Winchester-street, London, 
E.C. Tenders to the town clerk (Mr. C. W. Rocher), Town Hall, 
Launceston, by noon Jan. 15. Sce also an advertisement. 

The Directors of the Caledonian Railway Co. invite tenders for 
stores for the 12 months from Jun. 1, 1906, including telegraph 
appliances, telephones, &c., electric lighting material and fittings, 
asbestos and guttapercha goods, balata belting, packings, galvanised 
wire, oils and grease, screws, copper rivets, cotton waste, malleable 
iron pipes and fittings, tools, time-pieces, &c. Tenders to the secretary 
(Mr. J. Blackburn), 302, Buchanan-street, Glasgow, by Nov. 20. 

Torquay Town Council invite tenders for one combined 250 kw. 
d.c. traction and 75 kw. a.c. steam generator set, one 200 kw. motor 
generator, one automatic reversible booster, one traction battery, 
and one traction switchboard. Applications for specifications to the 
town clerk (Mr. F. S. Hex), Town Hall, Torquay, before Nov. 20. 
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Dublin United Tramways Co. (Ltd.) invite tenders for supply of 
general stores, including car fittings, iron and steel castings, oil, 
electrical supplies, timber, &c., for the year ended Dec. 31, 1906. 
Forms of tender (after Nov. 22) from the Secretary's office, 9, Upper 
Sackville-street. Tenders to Chairman by Nov. 27. 


Rawtenstall Corporation invite tenders for electric light wiring 
and fittings to new free library. Tenders to Messrs, Lacey, Sillar 
& Leigh, 78, King-street, Manchester, by 20th inst. 


Ebbw Vale Urban District Council invite tenders for free wiring 
and for the supply of incandescent lamps. Tenders to the clerk (Mr. 
Thomas Hughes), Council Offices, Ebbw Vale, by noon Nov. 25. 


Chatham Corporation wanttenders by noon 80thinst for 12 months’ 
supply of stores, including incandescent elecric lamps, coal, iron- 
mongery, &c. 


Aston Manor Public Works committee want tenders by noon 
24th inst. for maintenance of a portion of their tramway system for 
12 months. 


London County Council require tenders by 10 a.m. 28th inst. for 
erection of a tramcar shed in Leven-road, Poplar. 


Sheffield Tramways committee want tenders, by 6 p.m., 23rd inst., 
for erection of car-shed roof, &c., at Queen’s-road, Sheffield. 


Insulators, phosphor ‘bronze wire, copper sleeves, binders and 
tapes are required by the Postal Telegraph Department of the 
Australian Commonwealth, and tenders will be received at the office 
of the Deputy Postmaster-General, Brisbane, up to noon, Dec. 18. 
Tender forms, &c., can be obtained from and samples seen at the 
stores branches of the Postmaster-General’s Department at Sydney, 
Melbourne, Adelaide and Brisbane. The usual Commonwealth 
conditions apply. 


Telephone cable and insulators are required by the Deputy Post- 
master-General, Melbourne. Tenders will be received until noon 
Dec. 19. These supplies include delivery at Melbourne of (1) 10 
miles of 26 pair lead-covered paper-insulated telephone cable; (2) 
1 mile of 156-pair lead-covered paper-insulated telephone cable 
(12% lb. conductors) ; and (8) 5,000 barrel insulators (delivery within 
three months from date of acceptance of tender). A sample of the 
insulator and tender forms, &c., at the General Post Offices at Mel- 
bourne, Sydney, Brisbane, Adelaide, Perth and Hobart. 


The Norwegian Telegraph department are inviting tenders for 
8,000 kg. of bronze wire. Tenders from British firms must be lodged 
by their agents in Christiania by mid-day Dec. 1. Conditions, &c., 
on application to the Telegraph authorities at Christiania, Bergen, 
Stavanger and Orendal. 

Zagrab (Hungary) Municipality want offers for erection ot electric 
light and power works with plant of 5,000 n.r. The water power 
of the river Kulpa is to be used. Further information may be 
obtained from the Ingenieuramt. 


TENDERS RECEIVED AND ACCEPTED. 


London County Council received the following tenders for wiring 
and fitting for electric light at Lee Green fire station :— 


Hooper, Neary & Co. (acc.) £141 10 F. J. Coleby & Co. ...... £104 10 
J. Defries & Sons........ 155 Q Oliver Clark & Co. ...... 170 0 
Nat. Elec. Construction Co. 157 0 J.O. Grant & Taylor.. 175 0 
Durell & Co.. 160 0 W. H. Johnson 183 15 
Roger Dawson (Ltd.). 160 0 Barlow & Young ........ 240 0 


The Tudor Storage Battery Export Synd., 35, Surrey-street, Lon- 
don, W. C., have recently received orders for one battery of 240 
cells, 145 ampere hour capacity; one ditto, 218 ampere hour capa- 
city ; and one ditto 290 ampere hour capacity, complete with rever- 
sible booster equipment, for India; one battery of 200 cells, 500 
ampere hour capacity, for Egypt; and 38 cells, of 480 ampere hour 
capacity, for Natal. 

Glasgow Tramways committee have let the following contracts :— 

India Rubber Co., insulated cable; P. & W. McLellan, special track 
work; Alfred Herbert (Ltd.), machine dies; D. & S. Massey, pneumatic 
power hammers; Estler Bros., trolley standards and poles; Fleming, 
Birby & Goodall, graphite bushings; Lorain Steel Co., special track 
work for Albert-road ; Craig Sharp (Ltd.), bitumen; Currie & Co., rock 
asphalte ; Howard Conduit Co., conduits; Dempster, Moore & Co., 
anvils, &c. ; Spear & Jackson, cold saws. 


Among the orders recently received for Paterson purifiers for 
power plants are the following :— 


One Paterson condensation water purifier of 70,000 lb. hourly capacity 
for Cleveland & Durham County Electric Power Co. (through Willans & 
Robinson); two Paterson, type A, water softenersand heaters with quartz 
sand filters, each of 25,000 Ib. hourly capacity, for G. W. R. electric power 
station at Park Royal (through Aiton & Co.); two Paterson greasy con- 
densation water purifiers and make-up softeners, each of 30,000 lb. hourly 
capacity (to order of J. G. White & Co.), for Buenos Aires and Montevideo; 
one Paterson softener and heater of 30,000 lb. hourly capacity for South- 
wark Borough electricity works. 


It is reported that the N.E. Railway Co., who intend to employ 
electricity on & greatly-increased scale, not only for power and sig- 


— 


warehouses and marshalling yards, have placed an order with the 
British Thomson-Houston Co. for 285 5.ampere direct-current and 
600 74-ampere alternating-current arc lamps. The former pattern 
are for 110 volt circuits and burn for 150 hours, and the latter are 
for 110 volt (40 cycle) circuits. 


Coventry Council have accepted the tender of the Harris Patent 
Feedwater Filter (Ltd.), Greenock and 82, Victoria-street, London, 
S.W., for a chemical oil separator for the electricity works at £840. 

In recommending the acceptance of the tender at the meeting on Thurs- 
day the chairman of the Electric Light committee said that considerable 
trouble had been experienced from oil getting into the boilers. It had 
been found that the separator recommended was one of the best. 

The Metropolitan Asylums Board received 16 tenders for an 
electric motor, &c., for the Western Hospital, and the lowest, that of 
H. Greene & Co., at £189. 9s. 4d., was accepted. The highest tender 
was £406. 3s. 7d. and the engineer-in-chief's revised estimate was £195. 


Wellington (N.Z.) Corporation tramways department have placed 
an order with Belliss & Morcom for a high-speed triple-expansion 
1,000 B. H. p. steam engine. This is the sixth Belliss engine supplied 
for the Wellington tramway power station. 

Subiaco (W. Australia) Municipality have placed an order amount- 
ing to £3,991. 8s. with Kidston & Co. for duplication of plant at the 
local electricity works. 


The Metropolitan Asylums Board have placed an order with 
Pritchetts & Gold, at £71, for renewing, &c., the storage battery at 
Grove Hospital. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board have accepted the tender of W. T. Glover & Co. for 
supply of cable. 

Stoke Guardians have accepted the tender of Blackburn, Starling 
& Co. for re-wiring the Cottage Homes and portions of the Work- 
house at £266, 


Dartford Council have accepted the tender of the Electric Power 
Storage Co. for cleaning the cells of the storage battery at the elec- 
tricity works and installing 32 new sections at £75. 16s. 9d. 


Norwich Council have accepted the tender of the Corporation 
Electricity committee for the supply of electric light fittinga for the 
Asylum at £184. 6s. 

Poplar (London) Publie Health committee has provisionally 
accepted the tender of Geipel & Lange at £325, for plant for manu- 
facturing by electrolysis disinfectants from salt water. 


Yarmouth Corporation have accepted the tender of the Brush Co. 
for two electric tramears at £1,014. 

Burslem Council have accepted the tender of Cross & Cross for 
wiring and installing arc lamps in St. John’s market at £82. 

Hereford Council have placed an order with Callender's Co. for 
electric light cable. 


Hubert Davies & Spain have secured a contract for the construc- 
tion of 44 miles single-track tramway for Durban Corporation. 


BUSINESS NOTICES. 


Rhodes Electrical Mfg. Co.- (Ltd.), 70 and 71, Bishopsgate-stre et 
Within, E.C., and Sunbridge-road, Bradford, have appointed R. A. 
Fullerton & Co., 116, Hope-street, Glasgow, as their sole agents: for 
Scotland. 

Joseph Frain, sen., and Percy Hopper (trading as Frain & Co^, 
electrical accessory dealer, &e, 92, Northumberland-street, New 
castle-on- Tyne, have dissolved partnership. Debts by Mr. Hopper. 
who continues. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Robt. Pries (trading as Durtnall & Pries), electrical sundriesman, 
75, City-road, London, E.C., has been adjudicated bankrupt. 

An application for the discharge of Arthur Edgar Brooks (trading 
as Brooks & Brooks), electrical engineer, 110, Cheapside, London, E. C. 
will be heard at Bankruptcy-buildings, London, W.C., on 29th inst. 


The Anti-Collision Alarm Telegraph Co. (Ltd.) is being wound up 
voluntarily. Mr. P. R. Kepple, 32, Strand street, Liverpool, is 
liquidator. 


[Em — 


Premises to Let.—A substantial brick-built and slated buil- 
ding of three floors, each 4,200 sq. ft., is advertised to be let in 
another column. 


Plant, &c., for Sale.—Mr. R. Archer, Horsforth, Leeds, adver- 
tises for sale Evershed testing sets. ; 


"Ogmi" Lamp Developments.— The General Electric Co. an- 
nounce that the prices previously made for Osmi" lamps from 
2$ c.p. to 82 c.p. have been considerably reduced. The 23 c.p. lamp 
is reduced from 4s. to 2s, 6d., and the 82 c.p. lamp from 7s. 6d. to 


| 5s., with corresponding decreases in the intermediate candle-powers. 


New York Waterside Electricity Station.—In reference to the 


nalling, but also for lighting their largest passenger stations, goods | illustrated description of the Waterside Station of the New York 
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Edison Co., which appeared in our issues of Oct. 6 and 27, the 
Chloride Electrical Storage Co , of Clifton Junction, points out that 
the Edison Co. employs the Chloride accumulator on a very exten- 
sive scale. There are in connection with the New York supply 31 
batteries of chloride cells, situated in various parts of the city, or an 
order for early delivery. The batteries consist of 150 cells each and 
are capable of giving, at the one-hour rate of discharge, about 2,000 
amperes on each side. 


Catalogues, &c.—A new price list of ammeters, voltmeters and 
recorders has been issued by James Pitkin & Co., 56, Red Lion- 
street, Clerkenwell, London, E.C. Our readers will remember the 
name of James Pitkin in connection with 
the electrical measuring instrument indus- 
try as long as that industry has been in 
existence. This firm was established in 
1855, and has always made a speciality of 
these instruments. In 1902 Mr. Pitkin was 
joined in business by Mr. H. B. White, 
who has the electrical instrument depart- 
ment under his direct supervision. Within 
the last two years many important Govern- 
ment contracts have been secured and 
completed by the firm of James Pitkin & 
Co., who number amongst their clients 
Pri COMBINED Testing nearly all the electricity undertakings, 

Sar. technical colleges and switchboard makers 

and dealers in the country. The list before 

us calls attention to the fact that the large number of instruments 
now being turned out by the company enables them to supply at 
the most moderate prices, and the attention of switchboard makers 
and contractors is directed to the fact 
that James Pitkin & Co. do not make 
switehboards, but devote their atten. 
tion exclusively to the manufacture 
and supply of electrical and scientific 
instruments. One of the Pitkin com- 
bined testing sets is shown in the 
adjoining illustration. These instru- 
ments consist of two distinct moving- 
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coil dead - beat movements, one arranged Pitkin Tyre K Motor Car 


as an ammeter and the other as a volt- 
meter, the resistances and shunts being 
designed to facilitate accurate tests with ease and rapidity. A 
type K motor-car current-measuring instrument is shown in Fig. 2. 

A new list of motor-control gear of all descriptions, including oil 
switch gears, enclosed switches and fuses, measuring instruments 
and general specialties dealing with continuous-eurrent and three- 


INSTRUMENT. 


Tusnzre.PHAsE WATERTIGHT Orr SwiTcHES or LARGE Capacity. Both open. 


phase motor control has been issued by Engineering Instruments 
\Ltd.), 2725, Upper-street, London, N. The gear is of the enclosed 
watertight type, specially designed for use in workshops and mines to 
comply with the new rules and conditions relating to these installa. 
tions. The illustrations herewith show two patterns of enclosed 
three-phase watertight oil switches of large capacity. The 
apparatus is designed especially for use in exposed situations in 
collieries, workshops, &c. 
ammeter) is also listed, in which the release mechanism consists of 
two eontacts. mounted in a chamber filled with oil; one of these 
contacts is fixed in position, while the other is carried on a flexible 
support. The movable contact is fitted with a mica vane which 
amps its movement. At one side of this chamber a tubular exten- 
sion is mounted which carries a metal ball, free to roll from end to 
end of the tube; this tube is also filled with oil. Under normal 


A time lag overload release (with 
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conditions the tube is inclined, so that the ball rests at the end 
remote from the contact chamber, but when the predetermined load 
is exceeded, the tube becomes inclined till the ball starts to roll 
along it. When the ball reaches the contact chamber it presses the 
flexible contact against the fixed contact and operates the release. 
The time taken for the ball to roll from end to end of the tube can 
be adjusted between the limits of 8 min. and 60 min., while the cur- 
rent at which the ball starts to roll can be set between the limits of 
60 per cent. and 100 per cent. of the maximum reading of the 
ammeter. In the event of the instrument being subjected to a heavy 
overload or a short circuit, the operating tube is inclined so much 
that the weight of the flexible contact is sufficient to make contact 
with the fixed contact without the assistance of the ball, and the 
release operates at once. 


A new list of ships’ compasses, &c., has been issued by the nantical 
branch of Kelvin & James White (Ltd.), which has recently been 
established in London under the 
title of Kelvin & James White 
(Ltd.) & Hutton. Amongst the 
items listed in the new catalogue 
is the latest type of Lord Kelvin's 
patent standard compass (mer- 
chant service pattern). It will 
be seen from the accompanying 
illustration that this compass can 
be lighted from below by means 
of an electric light, the illustra- 
tion showing the electric lamp 
beneath and the new method of 
suspension. The illumination of 
the compass at night is now en- 
tirely effected from underneath 
the bowl, the underpart of the 
bowl being of strong annealed 
thick glass through which the 
light is refracted on to the card. 
Àn arrangement is fitted by 
means of which the intensity of 
the light can be increased or 
diminished. Many other im- 
provements have been fitted to 
the latest type of this compass. 

A neat and well.arranged list 
of Rhodes motors and dynamos, 
manufactured at the Bradford 
Works of the Rhodes Electrical 
Manufacturing Co., of 70 and 
71, Bishopsgate-street Within, 
London, E.C., has been issued, 
the illustrations including examples of several of the company's 
standard lines of continuous and alternating-current motors, 
which have been entirely re-designed. In the process of revision 


Lorp Kevin's MERCHANT SERVICE 
PATTERN Compass, SHOWING NEw Sus- 
PENSION AND ELECTRIC LIGHT UNDER. 


BRuoves R.E. Tyee Moror-GENERATOR. 


the company have also somewhat modified the system of manu- 
facture in the light of experience, and now offer their R.E. 
motor as beyond criticism as regards workmanship, quality of 
material and commercial practicability. The accompanying illus- 
tration shows a R.E. type motor-generator of this company's manu- 
facture. Standard high-speed motors can be fitted with a spur 
reduction gear, consisting of a raw hide pinion engaging in a machine- 
cut cast-iron gear wheel, the latter being mounted on a substantial 
back shaft supported by two bearings fixed on the top of the motor. 
The gearing can be arranged at the side of the motor instead of at 
the top if specially required and ordered. All motor bearings are of 
the self-aligning type, and every motor is tested in the works at full 
load for not less than four to six hours, at the end of which time a 
breakdown strain of 1,500 volts alternating is applied between the 
windings and the frame. The firm's single-phase motors are stated 
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to be capable of starting against full load with a starting current not 
more than 25 per cent. above the normal. Motors for lift and crane 
work, having a torque of not less than twice full-load value, and with 
an additional reversing winding to reverse the motor without moving 
the brushes, can be supplied. 


Double pole Glasgow and Y" switches, for pressures up to 
600 and 400 volts respectively, are described and illustrated in two 
circular lists issued by A. Seage & Co., Cambridge Works, Ham- 
mersmith, London, W. The “ Glasgow " type of switch has been de- 
signed to conform with the rules of Glasgow Corporation for 500-volt 
circuits, and generally to meet the requirements of consulting and 
station engineers for pressures up to 600 volts. From the illustration 
it will be seen that a neatly-cast box is fitted with insulation 
bushes for receiving cable, or can bo screwed any special size for 
barrel, &c. Suitable means for earthing is provided, and being 


SEAdE DovBrLE-PorLE LAMINATED 
« Y? SWITCH. 


Seace DovBLE-Porr '* GrAsaow ” 
SWITCH. 


lined with stout asbestos, the box is fireproof. The connecting bar 
for the poles is of substantial hard black vulcanised fibre, the handle 
being of the same material. The switch has a very long and 
extremely rapid break. No iron parts are used in the construction 
of the switch, only copper, gun metal and brass. The “Y” type 
switch is supplied in a similar case, and each pole is carried on a 
separate paraffin slate and insulated from the case by ebonite 
brushes, a stout fibre dividing fillet protects the adjoining poles, and 
extends almost to the top of the case. Similar methods of con- 
struction are adopted with both switches. 


Overhead liftways for use in works and factories are described 
and fully illustrated in a list just issued by Arnold Goodwin & Son, 
Sumner-street, London, S.E., makers of . 
liftways operated by electricity, hand or ' 
compressed air. Numerous examples of the 
application of these suspended liftways are 
given. Àn improved form of electrical trans- 
porter for liftways is shown in the illustra- 
tion herewith. This type of apparatus has 
been found very serviceable for transporting 
passengers’ parcels and luggage from rail- 
way station platforms, a development for 
which a considerable extension is desirable. 
Owing to the small head-room required and 
other advantages of this method of trans- 
portation, this much-needed development 
should be facilitated. ^ These electrical 
transporters are made on three principles 
(1) to hoist electrically and travel by hand ; 
(2) to work semi-automatically ; (8) to work 
automatically; and combinations of the | 
three principles can also be adapted. The 
electrical transporter is made to lift and 
traverse up to 10 tons. 


Reyrolle Supplies.—In connection with 
the recent exhibition at Olympia, Messrs. A. 
Reyrolle & Co., of Hebburn-on-Tyne, have 
prepared a souvenir, copies of which can be ELECTRICAL TRANS onTEn 
obtained by anyone interested in the use For LiFTWAY?, 
of electric power. The souvenir takes the 
form of some suggestions to those about to instal electrical motors,“ 
and points out the merits of the Reyrolle motor starter, which is 
provided with a starting resistance which has a special valve 
characteristic enabling the motor to be started at all loads while the 
handle of the starter is held at the first stop. Several examples of 
these starters are shown, and particulars are given which will be of 
interest to all who have the work of motor installation todo There 
are also two small installations given on the last page of the 
souvenir which are not uninteresting to those who have been long 
enough associated with the electrical industry to remember the 
small Reyrolle beginnings in London. These (and we are among 
the number) will congratulate the firm upon the extension that has 
taken place and which has necessitated the erection of large premises 
at Hebburn-on-Tyne for the manufacture of Reyrolle supplies. 
Practical designs and good workmanship have secured their due 


recognition, and have had the inevitable result of keeping the com- 
pany’s order books filled and the works well occupied. 


Bxports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Noy. 8 to 14, with the ports of 
destination :— TEM 

Africa. — Alexandria, £423; Cape Town, £218; Delagoa Bay, 2934 
(including £365 telegraph cable); Durban, £664 (including £136 tele- 
graph material); East London, £1,751 (including £821 telegraph material) ; 
Mombasa, £40; Mossel Bay, £11; Port Elizabeth, £662. Argentina — 
Buenos Ayres, £2,812 (including £1,182 telegraph material); Rosario, 
£330 (telegraph material). A ustralasia— Adelaide, £116; Auckland, £192; 
Hawera, £30; Lyttelton, £167; Melbourne, £8; Napier, £40; Otago, 
£18; Perth, £25; Sydney, £1,885 (including £40 telegraph material) ; 
Wellington, £95. Belgium—Ostend, £75. Canada—Halifax, £211. Ceylon 
—Colombo, £166. Channel Islands, 21,007. China—Shanghai, £331; 
Tientein, £42. Colastine, £748. Denmark—Copenhagen, £575 (telegraph 
material). Germany—Cologne, £15. Gibraltar, £533. Greece—Pireus, 
£8. Holland—Amsterdam, £167 (including £124 telegraph material). 
Hong Kong, £1,531 (including £125 telegraph material). India—Bombay, 
£1,892 (including £340 telegraph material); Calcutta, £1,537; Karachi, 
£190; Madras, £258. Japan—Kobe, £28 (telegraph material); Tokyo, 
£20. AMexico—Coatzacoalcos, £2,134 (including £1,216 telegraph material). 
Portugal—Lisbon, £75. Siam— Bangkok, £18. Straits Settlements — 
Penang, £84; Singapore, £89; Sweden—Gothenburg, £840 (telegraph 
cable); Stockholm, £1,604 (telegraph material). United States—New 
Plymouth, £50. Total, £24,592, against £24,231 in the corresponding 
week last year (Nov. 9 to 15). ; 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked T) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 


October, 4, 1905. 

20,024 Harris.  Electro-dep^sition apparatus. 

20,040 Witp. Electric railway and tramway points. | | 

20.051 HaAwTHORN. Automatic transmitters for electric fire alarms» or 
other eignala. 

20,058 SigMENS-SCHUCKEERT Werke G. u n. H. Mounting field coils cf 
dynamo electric machines, (Date applied for, Nov. 12, 1904.)* t 

29,058 PouLsEN. Receiving systems for wireless telegraphy. (Date 
applied for, Oct. 8, 1904.)*+ 

20,077 WiLLANS & ROBINSON & PEACHE. Steam turbinee. 

20,099 CRAWLEY. Alternating current switches. 

20,100 “ PoLYPHOS” ELEKTRIZITATS-GESELLSCHAFT. 
(Date applied for, Oct. 5, 1904.)*t 

20,102 B.T.-H. Co. (G.E. Co., U.S.) Electric carrier system». 

October 5, 1905. 

20,104 INaLtEBY. Brushes for turbo-generatora. 

20,106 Simmons. High tension distributor for electric ignition of internal 
combustion engines of more than one cylinder worked by one 
induction coil. 

20,143 WurrzHRAD & MARINON, Accumu‘ators. 

20,152 Rizzo. Electric ship log and indie tor. 

20,155 TRIPPE & STANILAND. Automatic control of arc and incandescent 
lighting circuits. 

20,158 WRIGHT. Switch. 

20,169 Braun. Systems of electrica! distribution. 

20,175 Just, HANAMAN, LANDESBERGER SALEMANN & VEREINIGTE ELEC- 
oe AcTIEN-GESELLSCHAFT. Incandescing bodies for electric 

mpe. 

20,184 Woourer & WooDYER. Elestric mechanism for advertisements. 

October 6, 1905. 

20,167 RosERTsON & Parry. Making talking machine “ reco-ds”’ by elec- 
tricity. 

20.217 VABEILLE. Electrolysis of water.“ 

20,281 OPPENHEIMER. (A.-G. Mix & Genest, Gerinany.) 


telephone stations. 
October 7, 1905. 
11,0364 & 11,0368 Conran & BrapsHaw. Alternating current measuring 
instruments. (Date applied for, May 27, 1904.)*t 
20,269 CanR. Electric mains telephone and fault detector. 
Ocvober 9, 1905. 
20,330 B. T.-H. Co. (A.E.G., Germany.) Arc lamp electrodes. 
20,535 Rosson. Protective devices for use in distribution by overhead wires, 
20,344 Barter. High-tension distributor for internal combustion motora. 
20,547 LusTGARTEN & JoNES. Apparatus for mechanically and electrically 
controlling the working of overhead and rail points on electric 
railways and tramways. 
20,368 FYNN. Single-phase commutator motors. | 
20,371 Sremexs Bros. & Co. (Siemens-Schuckert Werke G.m.b.H., Ger- 
many.) Sound transmission by electrically-produced light and 
heat raya." 
2985 Prergr. Electric motors.“ 


Rontgan-ray tu ea. 


Buzzers for 


394 BszLLISS & Morcom & Jupe. | Turbines,* 


ti > 
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October 10, 1905. 
20402 MipcLzY & REED. Direct-current dynamo-electric machines and 
motors. 
20435 Verrrys LiwITED & WonBsLEY. Flame carbon arc lampe." 
20441 Verrrys LigiTED & WoRsLEY. Inclined-carbon arc lamps.“ 
20467 ABEL. (Siemens Schuckertwerke G.m.b.H., Germany.) Signalling 
apparatus for single-linesectione of electric railways and tramways. 
90,496 Boutt. (Ezaz, U.S.) Telephones and.telephone systems.. 
20500 HaTFIELD & Reason Mra. Co. Mercury electrolytes. 
20,512 Favero. Caps and contacts of incandescent lamps. 
20515 Davy. Arc lamps. 
October 11, 1905. 


Electric cooking apparatus. 


20542 Bevis & ARCHER. 


20547 Krrsmr. System for transmission of electric currents.“ 
20,548 KrrsEE. Transmission of intelligence by aid of electric energy.“ 


205035 PsrERSON. Annunciators for telephones.* 
20,596 ATKINSON & Garsips. Switch fueses. 
20,599 B.T.-H. Co. (G.E. Co, U.S.) Switches. 


20,609 LEWIS. Arc lamps. 
October 12, 1905. 


20,607 MiNEKLEY X BAKRWELL. Duplex telegraphy. 

20,666 Marrs. (Roberts, Cape Colony.) Electrical distributing systems. 

20,687 GrRAUD. Safety devices for overhead conductors. (Date applied 
for, Oct. 31, 1904.)*t 

20,690 McILwaIN & BaNwNETT. Electrical block signalling apparatus. 

October 13, 1905. 

20,737 MARKUS & BARNWELL MACHINE Co. Insulating materials. 

20,742 RoosE. Hand-operated brakes on electrical cars. 

20,749 S1EgMEKS-SCHUCKRRTWEBKE G. m. b. H. Overhead current collectors 
for electric railways and tramways. (Date applied for, 10/27/04.)* 

20,769 MrrksavrrCR.Application of alternating current to electrometallurgy.* 

20,770 HATFIELD & Reason Mre. Co. Cathodes. 

20,772 AKTIENGESELLSCHAFT Brown, BovERI & Cir. Alternating- current 
collector motors. (Date applied for, Oct. 17, 1904.)*t 


SPECIFICATIONS PUBLISHED. 

Theee may be obtained at the Sales Department of the Patent Office, 

Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 
PUBLISHED OCTOBER 19, 1905. 
1904 SPECIFICATIONS. 

21,902 B.T.-H. Co. & CLiNKER. Dynamo-electric machines. 
25097 FRICKER. Electrical measuring instruments. 
23,109 ARusTRONG & ORLING. Electro-capillary apparatus. 
23816 B.T.-H. Co. (G.E. Co., U.S.) Electric control systems. 
23,971 ANDERS & Bx. Electric device for circuit closing and other pur- 


poses. 
24,030 Jongs. Electric time switch or contactor. 
24,432 Boxnigsen. Electro-mechanical synchronisation apparatus. 
24, 800 Davis. Electric breaks or interrupters. 
25,235 TAYLOR & Lawson. Ignition plugs for internal- ombustion engines. 
25,276 xen Co. (G.E. Co., U.S.) Vapour electric lamps, rectifiers and 
(he like. 
25,524 Iu RAT. (Denham.) Electric lighting of 1ailway carriages. 
25630 B.T.-H. Co. (G.E. Co., U.S.) Control for electrically-operated doors. 
25,634 B.T.-H. Qo. (G.E. Co., U.S.) Seals for vacuum tubes. 
25,708 Kama. Electric projecting lamps. 
25730 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 
25905 ATKINSON. Distribution of electric current. 
28889 ABRAHAMSON. Electric fire alarm and like circuite. 


1905 SPECIFICATIONS. 


424 Jacoss. Working single lines of railway by electric systems. 
1281 Sikxzss Bros. & Co. & Berry. Controlling polyphase and mono- 
base alternating-current motors. 
1590 B.T.-H. Co. & SAMUELSON. Governing mechanism for turbines. 
2190 CarwonTHY, Hotmes, HoLuEss, HorwEs, & HOLMES. Starting 
switches. 
MACLEAN. Electrically-heated curling tongs. 
10,047 SuirH & GRANVILLE. bles. 
10,304 ALLMÄNNA SvsxskKa ELEKTRISKA AKTIEBOLAGET. Single-phase 
alternating-current motors. (Date applied for, Sept. 15, 1904.) 
10,553 WxzpoN. Arc lamps. Date applied for, May 20, 1904.) i 
11,169 Sızmexs Bros. & Co. (Siemens Schuckertwerke, G. wm. b. H.). Car- 
bon holders for arc lamps. 
11,829 Cosson. Lowering the vacuum of X-ray and other vacuum tubes. 
11,861 HUBBELL. Secondary battery plates. 
12,505 Hopcxixson. Electric hair brush. 
12,506 Hopck&INsON, Electr:cal massage apparatus. 
13,381 B.T..H. Co. (G.E. Co, U.S.) Electrodes for arc lamps. 
15679 FrssENDEN. Aerials for transmission and receipt of electro-mag- 
netic wave energy. 
14,486 GasMOTOREN FABRIK Deutz. Regulating turbines. 
for, July 14, 1904.) 
15658 Dawico. Telephone attachments. 
15673 McDowwzLL Electric lamp bulb and fin'shing eame. 
applied for, Nov. 2, 1904.) 
16075 SIBMENS SCHUCKERTWEREE G. u. B. H. Supplying and cutting off 
currents of high potential. (Date applied for, Feb. 23, 1905.) 
17800 Hartia, Safety fuse apparatus for electrical installations. 


PUBLISHED October 26, 190b. 
1904 SPECIFICATIONS. 
20968 Hicurmip. Central station electric installations. 
25418 Jauss. Single and double-pole fuse boxes. 


(Date applied 


(Date 


25,729 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines, 
26,082 LzrrwzR & Lucas. Dynamo-electric generators. 
26,171 B.T.-H. Co. (G.E. Co., U.S.) Armature windings. 


26,288 Vickers, Sons & Maxim, WILLIAMSON & SUMPTER. Electrical 
apparatus for heavy guns. 

26,527 Larce. Switches. 

26,374 DETAR, Lucas & Hitt. Automatic switches for charging accumu- 
ators, 


| 26,445 FzENv. (Wirt. Brushes for dynamo-electric machines. 


26,593 Warwick MACHINERY Co. (G.E. Co., U.S.) Brakes for turbines. 

26,596 Warwick MacHINERY Co. (G.E. Co, U.S.) Turbines. 

26,602 JoHKson. (Badische Anilin & Soda Fabrik.) Production of reactiors 
iu gases by electric arcs. 


1905 SPEC.FICATIONS. 
269 Maraw. Electro-magnetically controlled fluid pressure motors. 
1,156 RyMEgBR-JoNES. Condensers. 
1,732 RvussELL X Forp. Controller and brake for electric road vehicles. 
2,651 LvwcH. Ships’ telegraphs. 
2,890 Scorr. Electrically-operating gas valves. 
3,076 EvEBsBED & ViasOLES, & EVERSHED. Electric signalling. 
5,265 Tygr. Switches. 
5,866 HowonTH. (Moore Electrical Co.) Electrically- operated tubes or 
bulbs containing rarefied gas or vapour. 
6,053 Vickery. Electric lamps for time-pieces and other uses. 
8,127 CARTER. Gas proof and disconnecting plug for switches, 

12,406 Knott. Telephone moutb- pieces. 

13,093 BovrT. (Duntley.) Electric drille. 

13,586 SiEMENS Bros. & Co. (Siemens & Halske, A.-G.) Supplying cur- 
rent to branch telephone exchanges. 

14,210 SrEMENs Bros. & Co. (Siemens Schuckertwerke G. in. b. H.) Regu- 
lating switch appsratus for increasing or decreasing pressure of a 
finely-divided network. | 

14,780 Lars. : (Clinton Wire Cloth Co.) Apparatus for electric welding. 


COMPANIES' MEETINGS AND REPORTS. 


— — 


Imazon Telegraph Co. (Ltd.) 


The eleventh ordinary general meeting was held on Tuesday, under the 
presidency of GroraE KEITH, Eeq. 

The SECRETARY (Mr. Edmund Petley) read the notice calling the 
meeting aud the auditors’ certificate. 

The CHAIRMAN : Gentlemen, the past year, ended June, has been a 
very favourable one for successful business on the Amazon, The price 
of rubber has been abnormally high, and commercial activity greatly on 
the increase. The progress of the Amazonas is shown by the increasing 
traffic on the river, and our Company's communication is also assisting 
materially in that progress. Every year our cables are working better and 
carrying more traffic. They still suffer somewhat from the forces of the 
river, especially from landslips on the banks, which are most prevalent 
when the river is falling during the months from June to October 
after ithas been in full flood. But the process of repair is gradually 
moving the cables into better position, and rendering them less liable 
to damage from these causes. Fortunately for the service, out cables stand 
better in the busy season than in the slack, which corresponds very 
much with the rise aud fall of the river. The traffic receipts for the past 
year amount to £67,258, showing an increase of £26,702 as compared with 
those for the preceding year. This gain was due partly to the larger volume 
of traffic transmitted, and partly to the increased rates, which came into 
effect on Jan. 1. The rise in the value of the currency in which our 
receipts are collecte] for some time also added to their sterling 
value, although, owing to our rates being fixed on a gold basis, the con- 
tinued rice made the gold basis operative, and took away the advantage 
from this source, which was covering the corresponding increase of local 
expenses in Brazil due to the same cause. The expenditure amounts to 
£52,883, showing an increase for the year of £8,240. Station expenses are 
£949 more, owing to the higher value of the currency. Ship's expenses 
are £1,918 less, owing to the fewer repairs required during the year. The 
other items of expenditure are, as a whole, more or less the same as last 

ear. The cost of cable, however, has been very heavy, owing to the 
arge amount used for the restoration of the three remaining branch 
cables. The Alemquer section was relaid in January at a cost of some 34 
miles of cable, and about 100 miles were expended in restoring the two 
Macapa Chaves sections. The work of restoring these two cables was 
finished in July last, and since then the whole of the Company's system 
has been complete and in working order. The successful restoration 
of our cables has been a work of great difficulty. For several years 
it was greatly handicapped by the imperfect knowledge of the river 
and its side waters, but this was gradually overcome, and a great part of 
our cables now lie comparatively free from interference. Altogether about 
three-fourths of the entire system have been relaid. The subsidy for the 
past year amounts to £13,654, and altogether the revenue of the year 
comes out at £80,911. After meeting the expenditure and providing for 
all charges, there remains a credit balance for the year of £9,836, as 
compared with the deficit of £7,130 for the preceding year. The increased 
earnings of the business have made it practicable to readjust the finances 
of the Company on a more permanent basis. The temporary loans have 
been paid off by the issue of £100,000 6 per cent. preference debentures 
and by the sale of the State of Amazonas gold bonds. The arrears of 
interest due on the 5 per cent. ordinary debentures, amounting to £35,900, 
have been funded by a further issue of the same debentures. This trans- 
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action has now been completed and will appear in the current year's 
accounts. Altogether the position of the Company has been greatly 
improved, and, if all goes well, I hope that the current year may produce 
as good, if not better results. I now move the adoption of the report and 
accounts. 

Mr. E. B. ELLICE-CLARK seconded the motion, and said he thought 
Mr. Keith had drawn a somewhat conservative estimate of the prospects 
of the Company. He considered the Company had a very bright future. 

The motion was carried unanimously, and the retiring director (Mr. 
Keith) and the auditors having been re-elected, the proceedings termi- 
nated with a hearty vote of thanks to the chairman and directors, 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The report of the 
directors for the half-year ended June 30 last states that the amount to 
credit of revenue is £32,773. 13s, 11d., against £34,581. 11s. 7d. for the 
corresponding half-year of 1904. Expenses have been £23,230. 9s. 8d., 
against £23,437. 14s. 3d., leaving a balance of £9,543. 4s. 3d., to which is 
added £1,756. 03. 11d. interest on investments, and £494. 93. 3d. brought 
forward, making £11,793. 14s. 5d. It is proposed to pay 6s. per share on 
account of arrears of dividends to June 30 on the first preference shares 
(£10,368. 18s.), and to carry forward £1,424. 16s. 5d. This will leave 
dividends in arrear on first preference shares £3,456. 6s., on second pre- 
ference shares £14,007. The decrease referred to in the last report con- 
tinued for the remainder of the half-year, and amounted to £993 compared 
with the corresponding period of 1904. The traflic receipts for the current 
half-year also show a decline. 

The British Guiana subsidy of £4,500 per annum, voted for 10 years 
from Jan. 1, 1892, in consideration of the company’s laying a new cable 
between that colony and Trinidad, and continued at that rate up to 
March 31 last, has from that date been reduced to £3,000 per annum. 


WESTERN UNION TELEGRAPH CO.— The report of the president for the 
year ended June 30 states that the amount of capital stock is unchanged— 
viz., $97,370,000, of which $29,394 is in the company's treasury. The 
bonded debt is $28,504,000, including $3,000,000 funding and real estate 
mortgage bonds issued during the year. The revenue was $29,033,635.04 
($215,755.40 decrease compared with preceding 12 months), and the ex- 
penditure $21,845,570.32 (increase $483,654.86). Interest on bonds ab- 
sorbed $1,227,200.00 (increase $69,500.00), leaving net profit $5,960,864.72 
(decrease $768,910.26), of which 84, 868,083.75 was appropriated for divi- 
dends, leaving $1,092,780.97 surplus (compared with $1,861,703.73 from 
previous year), making the total surplus $15,974,209.25. 200,244 miles 
of poles and cables were erected (compared with 199,350 in previous year) 
and 1,184,557 miles of wires (against 1,155,405), and messages transmitted, 
not including messages over leased wires or under railroad contracts, 
numbered 67,477,320 (against 67,903,973). The average toll per message 
was 31.6 cent (against 31.7 cent), and the average cost per message 27.3 
cent (against 26.1 cent). The substitution of dynamo current or storage 
batteries for chemical main batteries has been authorised at 13 important 
centres during the year, Contracts covering 3,474 miles of railroad have 
been closed during the year with 22 railway companies. | 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—At an extraordinary 
meeting on Wednesday the resolutions passed at the meeting on Oct. 31 
for increasing the capital of the company from £800,000 to £2,000,000, 
by the creation of 240,000 new shares of £5 each, of which 90,000 are to 
be issued as ordinary and 150,000 as preference shares, carrying a cumula- 
tive preferential dividend at the rate of 44 per cent. per annum, and ranking 
pari passu with 50,000 preference shares authorised by special resolution 
in December, 1901, and that any such preference shares unissued shall be 
issued upon the terms of carrying dividend at the rate of 44 por cent., 
instead of 5 per cent. per annum, were unanimously confirmed. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ASTER ENGINEERING CO. (LTD. (86,199.)—Reg. Oct. 20, capital 
£50,000 in £1 shares, to adopt two agreements and to carry on the busi- 
ness of manufacturers of motor cars, omnibuses, eabs, and motor con- 
veyances, makers of cliasses, machinery and fittings of all kinds, 
mechanical engineers, electricians, manufacturers of and dealers in gas, 
oil and electric engines, &c. First directors are M. Cheronnet (chairman) 
A. Monard, L. C. Getti, G. M. Bertault and S. D. Begbie. 

BRITISH HOSIERY & ELECTROLYTIC BLEACHING CO. (LTD.) (86, 337.) 
—Reg. Nov. 2, capital £60,000 in £1 shares, to acquire certain patents 
relating to the Vogelsang Electric bleaching process, belonging to the 
Foreign Electrical Bleaching Patents (Ltd.), &c. Reg. office, 6, East- 
cheap, London, E.C. 

CREMORNE MOTORS (LTD.) (86,325.)—Reg. Nov. 1, capital £30,000 
in £5 shares (2,000 6 per cent. cumulative preference), to carry on the 
business of builders and sellers of motor omnibuses, motor cars, motors, 
&c., manufacturers of and dealers in motors or engines for electric light- 
ing or power, mechanical and electrical engineers, &c. Tirst directors, 
A. E. Dobbs (permanent), W. East, J.P., and A. F. Dobbs. Reg. office, 
Lots-road, Chelsea, S.W. 


J. 8. FAIRFAX & CO. (LTD.) (86,317.) —- Reg. Oot. 31, capital £12,500 in 
£1 shares, to adopt an agreement with J. S. Fairfax for acquisition of 
certain patents, and to carry on the business of mechanical, hydraulic, 
electrical, traction and general engineers, builderd of motor and other 
vehicles, generators, users and suppliers of electric energy, &c. Reg. 
office, Kew Bridge Engineering Works, Strand-on-the-(:reen, Chiswick, W. 


WEMYSS & DISTRICT TRAMWAYS CO. (LTD.) (6,008.)—Reg. in Edin- 
burgh on Nov. 8, capital £55,000 in 9,000 preference shares of £5 each 
and 10,000 ordinary shares of £1 each, to carry on business as financiers, 
promoters, contractors, &c., and to purchase the control of statutory 
rights and powers for the construction and working of tramways and 
tramroads in the parishes of Kirkcaldy, Dysart, Wemyss and Scoonie, 
Fifeshire. First directors: J. Oswald, J. Budge, A. Bowman, W. Shepherd 
and 8. Sellon, C.E. Reg. Office, Royal Bank-buildings, High-street, Leven. 


STATUTORY RETURNS. 

BRITISH CONTINENTAL ELECTRICITY CO. (LTD.) - Return to Aug. 12 
gives capital as £20,000 in 1,000 ordinary and 1,000 preferenze shares of 
£10 each, of which 906 ordinary and 1,000 preference have been taken 
up. £10 per share has been called up on 790 preference and 756 ordinary, 
and £15,460 has been received. £3,600 is considered as paid on 116 pre- 
ference and 244 ordinary. Mortgages and charges: Nil. 

EDISON & 8WAN UNITED ELECTRIC LIGHT CO. (LTD.)—In return to 
Oct. 26 capital is £941,090 in 150,000 A and 21,436 B shares of £5 each, 
and 23,564 B shares of £2. 103. each, of which 116,400 A and 23,564 
£2. 10a. B shares have been taken up. 10s. per share has been called up 
on 89,261 A and £44,630. 10s. has been received. £2. 103. per share is 
considered as paid on 89,261 A, £3 per shareon 10,000 A, £5 per sbare on 
17,139 A and £2. 10s. per share on 23,561 £2, 10s. B shares, making a 
total of £397,757. 10s. considered as paid. Mortgages and charges, 
£399,576. 

OXFORD ELECTRIC CO. (LTD.)—On Oct. 2, 1,358 ordinary shares of 
£5 each had been allotted for cash in addition to 18,500 shown issued 
by return of March 17th last, when £60,050 had been received in cash, 
including £1,550 paid on 310 forfeited shares, and £34,000 was considered 
as paid. Mortgages and charges, £50,000. 


MORTGAGES AND CHARGES. 

SCOTTISH HOUSE-TO-HOUSE ELECTRICITY CO. (LTD.)—A charge for 
£500, dated Uct. 24, 1905 (supplemental to charge of March 31, 1904), has 
been registered. Holders, County of London Electric Supply Co. Property 
charged, company’s undertaking and property, present and futare. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on Nov. 4 
of £300 debenture, part of a series created June 3, 1896, to secure not 
more than two-thirds of paid-up capital for time being, charged on com- 
pany's undertaking and property. No trustees. Previously issued of 
same series, £33,200. 

NORTHALLERTON ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on 
Oct. 27 of a £1,000 debentures, part of seriescreated Nov. 30,1900, to secure 
£5,000, charged on company’s property. present and future, including 
uncalled capital. No trustees. Previously issued of same series, £3,740. 

LLANEWST ELECTRICITY SUPPLY CO. (LTD.)—Four debentures, dated 
Oct. 30, 1905, securing in all £1,000, charged on company's undertaking 
and property, present and future, including uncalled capital, have been 
registered. Holders: A. P. Elwortb, R. Conway, and O. I. Jones. 


CITY NOTES. 


— — 

MEMORANDA (Nov. 16).— Bank rate 4 per cent. (since Sept. 28, 1905) 
Price of silver 29 75d. per oz. Consols 8855 - 88 7 for money, 885 —881 1 
for account; 24 per cent. annuities 874—873. Consols Pay Day, Dec. 1 ; 
Stocks and Shares Continuation Day, Nov. 28; Ticket Day, Nov. 29; 
Pay Day, Nov. 30; Mining Share Carry-over Day, Nov. 27. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.— The net profit for the 
past year was 10,954,000m. (£547,700), against 8,556,000m. (£427,800) in 
1904, and a dividend of 10 per cent. bas been declared, against 9 per cent. 
in the previous year. It is proposed to increase the capital of the com- 
pany from 86,000,000m. to 100,000,000m., £4,300,000 to £5,000,000. 


BRITISH ALUMINIUM CO. (LTD.)—The directors have declared an in- 
terim dividend for the half-year ended June 30 at the rate of 6 per cent. 
on the A and 7 per cent. on the 7 per cent. preference shares. 


COMPAGNIE BELGE POUR LES TRAMWAYS ET L'ECLAIRAGE ELEC- 
TRIQUES DE SARATOFF.—This company has been formed in Brussels to 
acquire the undertaking of the Compagnie Mutuelle de Tramways and to 
convert its lines in Saratoff to electric traction; also to establish works 
for the supply of electricity for light and power. The capital is fixed at 
10,000,000 fr., in addition to 100,000 shares allotted without subscription. 


C( MPANIES TO BE STRUCK OFF REGISTER.— The London Gazette 
for Nov. 10 announces that the following, among other joint stock com- 
panies, will be struck off the register in three months, nnless cause is 
shown to the contrary :— 

Dumont Electric Ignition & Self- 

Starter Co. 


London Mica Co. 
Snelgrove Electric Cash Register 
General Fire Alarm & Automatic] Till Synd. 
Sprinkler Synd. Taipo Accumulator Co. 
Great Western Electric Light & | United Electric Tramways. 
Power Co. West Riding Tramways & Electri. 
King Arc Lamp Co. city Supply Co. 
Lancashire & Yorkshire Electric | World's New Accumulator Co. 
Tramways. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—Yesterday 
the shareholders confirmed the resolution passed on Oct, 30 to pay the 
directora an additional 750 guineas for their services during the year 
ended June last, beyond the remuneration to which they might be entitled. 

ELECTRIO TRACTION CO. OF HONG KONG (LTD.)—At the meeting 
yesterday (Thursday) resolutions for the adoption of the report and 
accounts and the re-election of directors and auditors were passed. 
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E ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. | 
px ~ ] 
| | Ine | AGGREGATE, 
Line. Raber | 3 or Deo. 
| 8 (a) No.of, Amount.| Ino. or 
„„ weeks. | 5 Doo. (a) 
8 £ £ 
Aberdeen Corp: ation . .. Nov. 11 1,174: + 18 74 85,847 |- 1,648 
— » 8 200 1+ 4 44 9,061 i+ 126 
Anglo-Argentine ............ » 11 14,998 | + 1,607 44 992 |+ 38,089 
Ayr et e» 1. 178 | - 7 2 9,987 |- 1:8 
Barcelona, Ensanohe, Gracia ^a s e i » 
SS zb Mj: od Hane os 
9606990600 6500909009899 006062 € os è D 
Bath Hleetrio Lid. , : — + 1e 4b 31,035 |+ 920 
Birkenhead i )3 = 
55 { | $$ 1 958 — "M ! 6 ue " è ay 
ponien... 135 875 ; + 4 32 ? 96 3 2 
* Birmingham & „%% %% , 8 1,997 =- 115 44 | 70,850 + 2£0 
Blackpool ese * eee i nee éner `l 0 "P 
Bisekpool end > » 11 167 | - 10 19 | 19,098 |+ 1,081 
Boitoa enes| of 1è 1825: + 81) 83 64,067 |+ 2,863 
Bournemouth „ 8 1,604 + 318 381 4,515 | 8,496 
Bradford Rom 4» 11 4001. + 140| 82 143,871 |- 7184 
Brighton Corporation ..... v- 12., 811 - 20 33 „821 1+ 456 
Bristol Trams & Carriage... „ 10 4,648 | + 9 14 70,080 |t 911 
Beence Ayres & Belgrano..| „ 12 8.667! + 165| 46 | 156,151 ＋ 7,548 
Buenos Ayres Elec. Trams] Oct. 14 | 1,834 . ise 41 47,560 aes 
Burnley Oorporation........., Nov. 11 | 1,021; + 18 sg ; 66,160 j+ J, 1c0 
Barton Corporation. .. .. „ 12 276 — 41 | 482 10,410 |- 1,881 
m sakura DOR » 5 658 | - | $81 28,£05 E 
, itp e at |+ iim 
borne- Redruth 999090 eee T] i - 9 = 
Oardti! Corporation eee » 11 | 3,505 ize 98 82 | 67,785 + 184 
8 Tramways Oo. ...... » 18, 104 — ?28 | 46 | 8, - 576 
ehill 64663*e˖% „„ 6 „„ 6 0 e HOS i ID vae m eee 
wey. „„ 11 7,112 + 110 19 116,768 |- 1,008 
& Dist. IA Rys... „ 9 684 — 53 45 29,675 |+ 38,148 
cy ot Birm'gh’mTramOo.| „„, 8 5,193 - 194 46 | 287,045 I+ 909 
S EIE IP 
see » i 1 x b , R , 
Cork Blectric Oo...) , 9 409 — 17 45 21,926 i+ €58 
& Dist. Trama...| „ * Í 192 5 = 44 20.0 - pM 
909009 000 096 oe 19 s 83 à -— 
Dablin & Railway... s 10 a - 19 | 2,520 |- 81 
* 47 x | 
Dublin United... | sy ED -= 126 15 er : dus 
0 ” 8 8 ! 44 * 64 U 
Dundee Corporation ........ | „ 8 914 88 | $95 28,287 |+ 1,197 
Best Ham Vouncil.......... » Al ?04 | + £6| 81 | 97,116 |+ 2,868 
Gateshead & Dist. Trams » 8 909 | + 36| 44 | 40,626 |+ 798 
Glasgow ese n 011 14,976 + 662 24 | 862,685 |+ 17,775 
Gloesop......... 9999009 50900600902 { an :: ns H E } 46 5,520 + 4. 8 
Gloucester Corporation » 8 235 | + 6, 82 , 10,005 Ses 
N — » B 2.3 + 10 44 10,814 943 
G4 Northern & Ci gs „ 11 1780 | + 802| 19 28,748 |+ 6,780 
umm c Pon om Nus 5 
son 564% - | 1 5158 , 
Hartlepool Ways ...... | as 8 2,525 | - 11| 44 13,844 |- 3,207 
Hastings Elec. Trams Co. „ 9 | 888 S l4 8,849 aes 
Huddeesfield *90500000600009999*| yi 11 1,289 + $17 82 44,298 + 1,400 
Holl *99990099090* ” 1 1 1 2,1 12 eed 41 82 71,922 + 503 
ford Dist. Coun............ » 11 886 + 16 a 18,875 |+ 981 
Ipswieh Corporation......... i M 828 - 47 | 89 14,628 |- 1,844 
Isle of Thanet Oo. %%%. 57 11 i 280 = 82 6 t 1,901 at 444 
A Conon De “| » 8. 99 + l| 44 | 5,49 |- 811 
a2 : 296. i ee eos eee ove 
0 » 8 | 196 - 8 10 | 2,052 = 64 
O.... „ 9| 8388 ＋ 169] 45 , 83684 |t 4,096 
5 » 3! 128 | + 26 | 16 3,168 |+ 1,218 
Leeds 9990909090 19 1 1 5,877 7 25 8? | 197,805 + 8,855 
Leicester tion .... „ 11 1,888 + 71 45 98,649 |+ 28,746 
Liverpool Oorporation ..... » 4! 10,881 + 188 44 ; 466,242 (+ 8,732 
Liverpool Overhead ne " „ 12 1,852 57 19 90,658 — 1,829 
* Landon si 1 17.08 n 2 31 | ou + 1 
3 i 150 6 — 
Maidstone Corporation... „ 9 93 - 31| 82 4.815 ; 
Manchester Corpora . „ 11' 12,218 + 4130 82 (418.443 |+ 16,708 
Mersey . ... .... „ 11 1,691 + 121 19 29,706 |+ 1,885 
,Merthyr e eee n 8 l 182 = 4 4i 8,895 ci 469 
Metropolitan Elec. Trams „ 8' 2596 + 80. 44 118051 |+ 61,142 
Middleton 6090900000000900909009* 77 8 i 800 f + 14 44 15,106 + 614 
Musselburgh ....... N „ | 18l 16 10,519 
Nelson Corporation . . ... , 11 120 + 8 88 4402 T 405 
Heweastle-on- we} a u %%% + 61} 88 | 123,975 |+ 3,048 
N mn.) . | „ n! ‘67, T 26 93250 |+ 20 
N pton Corporation „, 10 368 - 15 31 18,621 |+ 4,775 
Oldham, & sor n 8 571 T 16 44 24.661 |t 502 
ved |o» 18| ages | + „ 38 | Beet |+ 1680 
Perth (W. A.) Elec. Trams ,, 10 | 1,888) + 59 45 , 61,667 + 8,659 
Peterborough ....... ME „ 10 — 18 44 | 604 8 640 
Pontypridd Dist. Council. „ 11 186 pe 82 5,837 ia 
ih „„ 11] 1.481 - 128 82 | 68,708 !-- 999 
00000000000000000000000 T 8 1,848 + 109 44 75,088 1 + 672 
Preston Corporation......... 3s : 602 E si 4 9250 A 95 
909059 0c* TI ! 1 p. r = 
Bache eam ration „ 9 884! + 87| 8 | 14,161 - 655 
Rothesay €959009000000000000090*9* os 8 | 41 + 3 44 9,339 + 2,658 
Salford Corporation. .... „ 18 4,169 + 203 88 | 14,62 + 6,975 
Sheerness .......... ———— $22 d 54 | - 2| 44 5,147 + 298 
Shefield e|, 12 4809 | + 275 | 88 163,480 + 7,847 
B pon Oorporaon. |, 8| 897 - 12 16 923 — 450 
8 Tramways .... » 8 948, -  14| 44 14,059 — 612 
B. Staffordshire Trams. ..| „, 8| 894 | + 148 44 | 3248 + 1,178 
Stockport Corporation.... „ 10 486 | + 280| 382 24,697 ＋ 65.458 
p Me Trant — » 8 768 ＋ 279 44 | 81,788 + 7,798 
windon Corporation » 8 167 - 32 6,501 | i 
and » 8 133) - 0| 4 1,717 - 1,561 
D Trams Co „ 8 350 + 16 45 18,767 + 1,042 
Wallasey Distriet Council „ 11 671 4 13 82 25,885 + 682 
id ——ÁM e » 11 4841+ 18 44 22,123 + 218 
roii gion Corporation » 9 3268 + 7| 82 10984 + 582 
est Ham Corporation ..| 9| 1,8304 + 757 82 67,742 ,+ 24,281 
Weston-super-Mare .......| „ 1 82 - 8| 44 , 6,646 + 610 
Wolverhampton Corpn. ye » 8 736 | "E 06 | 4,577 | - 
, Wolverhampton „„ 8 889 + 86| 44 17,607 + 208 
. seeso soes esoseeosc0se] >, B 981 | - 18| 46 13,575 + 472 
d 999809000990006009909000095 » 8 91 + 8 44 4,158 b 385 
orkahire W » 8 759 + 246 44 29,044 + 3,143 
la) These with the corresponding period last year, — f Minus 8 days. 
ps . 7 Flas 2 days. Peril eleotrical. 


ELMORE'8S GERMAN & AUSTRO-HUNGARIAN METAL OO. (LTD.)— 
Meetings will be held on 23rd inst. for the purpose of re-arranging and 
reducing the capital of this company. The directors state that the Metal 


Co. is continuing to make good progress. 


increase, while cost of production has been lowered. 

GENERAL ELECTRIC CO. (NEW YORK).—On 5th prox. a meeting will be 
held to consider a proposal for largely increasing the capital. The new 
capital is said to be required for acquiring the control of the American 
Locomotive Co. 

W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—In consequence of 
the very large over-subscription of the issue of £150,000- debenture stock 
in tbis company, the list of applications, which was only opened on Mon- 
day, was closed on that day for London and by first 
morning for the country. As the date for the closing of the list fixed 
by the prospectus was four o'clock on Thursday (yesterday), the over- 
subscription of the issue immediately upon the publication of the pro- 
iir clearly indicates the confidence of the investing public in this 
c 


of investment. 


Sales show a considerable 


t on the following 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—The greater 


part of this company's system is now in working order. 


he first section 


of about 11 miles, from Grangetown to Houghton-le-Spring, was opened 
for traffic on June 10 last, and a further section, from Houghton to 
Hetton, of nearly 2 miles, on Oct. 20. With an average of only 10 cars 
(one-third the total number) the traffic receipts to the end of October 
were £6,957. At present 18 cars are in operation, and this number will 
be increased. 
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COLONIAL AND FOREIGN INVESTMENTS. 
^ £i 2 
4 8 8 Price : : | Drvr- | Busness, 
2 3 NAME, Wed.. EF DEND | WEEK TO 
E AE Nov.15. 56 DUE. | Nov. 16. 
2| 8 — | NUR 
dips "rig ei "mE High Low: 
E. d. est. est. 
5 8/0 Angio- An dig. | 88 -E 410 5 Ap, Oct 81? t1] 
6 29 Do. 7 Cum. Pref. 6 6 % 6% % „„ 6% „ ae bE— e | 4 9 8 — 64 533 
st. 5 5 Trama 5% Deb. ine 10% 4 15 i | 
1 12/8 Barcelona ruat Ori, . 14 —10 4 4 0 e 
Bt. d Do. 4f% Deb. Stock (red) . 97 102 4 8 8| Z p 
100 b Do. per Cent. Debs. esce „ „ 3 —101 | 4 19 0 Lr) | 0 os 
bl xs _ Electric Trams. Invest. io | 
5 Do. iper bent: Cum. Prei. , 1 4 $18 3| - ' iM d 
M Nr Dione se M NN e eo qoe 
: umbis ö ; | 
Dol. Ord... o ons Hd „124 —12 41i % — 196 25 
8t. 55 Do. Pref, Ord. Stook............ 118—116 4 7 9| æ 116 IM 
IC, 6 Do. 5 Cum. Perp. Pref. Stock. 108 —109 4 11 8 = 1: 
44 Do. per Cent. Ist Mort. Dbe. 103%—105% 4 5 9 = in 5 
100; 4 Do. Vancouver Power Debs. ... 102 — 459, — 173 8 
t Buenos Ayres and Belgrano Ord. f$j-*; 5 2 0 — , 8i 811 
Í 8/0 Do. 6 t Cent. 4 Cm. Prei 5n : 5 : - as ja 
gt. 8% Do: s per Gank Debe ores. ce 0a 41 8| I |o y 
Bt.| 5 Do. 5% &nd Deb. (red.) ........ 102 —105 416 8 — 4 193] 
St. 57 | Buenos Ayres Elec. Trams (1901) ca E 
1«| 53% | Buenos Ayres Grand National, - i ` 
b)" Pref. Debs. .............., 101 —105 |5 49% .. | z 
1€0, 6% Do. 6% lst Deb. Bonds........ | 10) —108 5 11 1 us n 
6; $6 | Calcutta Tramways (Nos. 1 to 105 11-1 1 7 2 - 977 b 
5 0/3 ı Do. Nos. 105,001 to 187, 6 10 kei- i - 817 
106 Do. 43% ist Deb. Stock (red.)... 107 —109 4 2 7! — 2 
)| 0 Cape E o Tram Shares... 1—1} 4 0 0 = li lre 
St. 6X | Colombo Trams & Ltg. 5% 1st Mt. i | 
Deb. ( $9 2° 909090-00300009090000900090 101 —103 4 17 2 «e as oe 
Havana Elec. Ry. Con. Mt. 5%; — | | 
| $1,000 50 year vp. Eds. TEN 97 - ‘ x 981 
l .. Ia bon Elec. Trams Ord......... Tea T TED 
10/77! | Do. 6, Cum. Pref. ........ est; l1 413 0 8 
106) 1, | Do. b. Reg. Mort. Bebe. . .. 100 —103 4 7 0] „ 
Bt. bx | Madras Elec. Trams 5% Deb. Btk.| 108 105 | € 15 8 | Ja, Jul | de 
UE MORE tee 16.3 
106. 4j Sterling 44% Debs.(1022).. 102 —104 4 6 7! — 3 
Bt. 5 Perth (W. A.) Elec. Trams. 1st Mt. | 
Deb. e „„ 2 „„ %%% 90 mere | 174 107 4 18 5 ; ee es = 
.. $2 | Rao Psulo Tramway, Light and 
Power Ce. #100 Btock..........| 142 —145 | 510 3 oe die 
ee Do, 6% 1st Mt. $500 Dbe. [JR 9) —101 ee eec OJ 
| ELECTRICITY SUPPLY. | | | 
5 8/8 fOsloutta Eleo. (1-50,000 ex new... 9-f4 1 4 2 = 9$ | 9, 
5,23 t Do: cles uae rei exnew.... 9-94 414 9. T PE 
[C| tz City of Wellington Bleo. Lt. and | 
Power 5% Beg. 1st Dbr. .... xl 5) —52 416 1 "T T 
s .. | Cordoba Lt. and Power Co. lat Mt. 
Stk. £100,000 5, Bd | 9€ —es 971 97 
5 Elec. oe x Lr Co. of Aust. 218 | | 
6% m. e € „ „ „„ 66 „„ „6 „6 6 „ „60 ee 0 * ee 
8t 6% | Do. 6% Deb. . 8 —£€0 511114 ~ 8 cen 
16 45 Havana Electricity Co. Shares 9 —10 | ro | 5 "T zs 
100 15/6 | Do. 5%Dbs.iss.at 96, Sn Ip. all pd. 94 —96 5 4 2 vis 955 
t. Ino ian Elec. Sup. and Trac. Co. 
Db. Ss. Rd. Prov. Certs. 50 pd. CO —€2 a A 
15°38d| K orile pee Power & Ltg. er wa 
um. Seo sen cee 060060000068 000 E 5 a LÀ en 
1 1/0 Ran Electrio 2 2 2 2 6 „„ 6 „„ 6% „„ „6 Sl | ee ase ae | w-- 
.. | River tlate Ele: tricity Co. Ord... $3 00 e 0 0€ “ae 
11'23| Do. 6, Non. Cum. Pref ..... 3- lik is is de ét cd 
St. 6 Do. 54 Deb. Sto ...........' 103 —105 | 4 15 0 - " 
b »,v | Rosario Elec. Co. 6% Pref.(1-12,000)  5j—t2 5 6 8 cs ce 
mH bo. (12,001-2,04) . —- 2 iu —51 3 8 0| | : 
ix _ Mort, Deb J er and Power 57 CO —103 4 7 b E ee 
10 an Water and Power 5% 
i i è) c D.. =s e.s „ eo oti —101 i 4 19 0 1003 924 


* In calculating the yield, allowance has been made for accrued interest but nt 


tor redemption, , 


¢ Ex Dividend. 
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Be ey CR RM OE 
8 Price | .. eas ke 
BUSINESS, ; 2 l 
2a NAME, Wed. i pire WRFE : E Price 8 E BUSINESS 
‘ To NAME Wed. A | DIVIDERD 
8 Nov. 15. : e WERK 70 
E 1 FE Nov. 15. iE Nov. 18. EE 1 Nov. 16, 
ELECTRIC RAILWAYS, TRAMWAYS,R¢- 4 4 . dp | ELECTRICITY SUPPLY. i Bigh- w 
1 Bath Elec. Trams Pref. Ord.,, . V 11—1 oe = | a 10 10% | Bournemouth & Poole Elec. Sup. Ord. 9910 p «e| e 
1 no 47 11 1 Cum. Pref. eoress 090000 H— Js 4 14 9 es Ds ee 0 4/6 Do. per Cent. Cum. Pref up. 15 —11 5 9 10 ee i on oe 
Bt. : Do. 4 lat Mort. Deb. "Stock. 558 108 — 10$ 4 E 9 Pr 1043 1073 10 Do. 6 Cum. Becond Pref doe, 00000€ D = 4 4 9 ee | $e 28 
B'ham & Midland Trams 45 1st Db. Stk.“ 104 — 16 2 5 9 „ des 1043 st. 4 Do: Cant. Deb. Book (red) | 10 ued 4 3 8 ^ d Me 
48 505 Cun. Fra 85 T Gu Cami * — On... 1 JJ ee x | Bromley Went) EL Lt & Poe Ang |415 8 X esr 
40 Poe Heile Trenton Grid. egoe f % a 1% % 6 1 Brompton & Ge. r . l |5 0 0| = | St] tà 
Bt. b Do. 6 per Cent. Cum. Pref. %%. 11 —1 13 5 4 4 Feb, Aug 11 5 11 HN Bt. - 6% Central She 0000 105 £3 3 n 9 Mar, Sept e 
^ e, | Do. 5 per Cent. P Debs ......| 151 —128 | 4 1 0 123 5 3/6 | C Cross W Enid tit) Sup. Co. € B 4 a - > 
te Do. 4} per Cent. 2nd Deb. Stock .. 98 —100 | 4 10 0 s 994 | (€ 5 2/8 | Do. per Gen Pref. 5 =i : 15 0 | Feb, 7h | 73 
Bt. 4 Central London 200060009 £2 —94 4 5 1 Jane, Dec 9: 97 St. 4 Do. 4 Deb. Stock „ 108 3 $ 8 8 Feb, Aug 43 
Bt De. 4 per Cent, Pref. eere 100—108 | 817 8| ~. 24 | Do. Gy Undertaking tx Om. Pref ^ dct 4 10 Wh — 4 nen 
15 é Do 8 5 COTTI 999509900 TLK ^r: ae $1 - ul b 2/8 Do. Do. g 908). . .. .... 1—5 4 10 0 E 4: ] 
eocovesens = 8 8 11 1 helsea lectric g E ee 8 ee 
100 K Oty of Blr ningham om. Fri. 44- | 617 6 e d 18 Ky, - Do. per Cent Baty Stock (rod) 7 110 ui? 40 4 — t 
100| 4% | Do. 4 per Cont. 1st Mort. Debs. . 100 —108 317 8|... - [185 T de ot Laden ; Stock (red) “=| 110 112 |4 0 4 Jn, Deo | .. 
81. 5 City and South London Rly. Con. Ord. 44 —19 | 4 2 6| Feb, Aug 451 4£j 10| 6/0 | Do. 6 per Cent. Cum. Pref. 11 05 418 0 Feb, 4 122 111: 
Bel 58 | De 1 Ceat Perp. Pref, (1881) n —13]4 2 % Aug | | -. | Bt.| 5% * Do. 8 er Cont, Deb. Stoch (red j... 14414 3 18 1 J | I9 
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THE Inaugural Addresses delivered by the various Chairmen 
of the Local Sections of the Institution of Electrical Engineers 
this year make most interesting reading. The Leeds and 
Dublin addresses have already appeared in our columns, and 
we publish this week those read at Manchester, Glasgow, and 
Newcastle. In Birmingham Prof. THRELFALL put his address 
in the form of an interesting Paper On Some Problems of 
Electro- and Electro-Thermal Chemistry,” the publication of 
which we reserve for our next issue. No fault can be found 
with his choice of a special subject, but Mr. PEARCE'S general 
survey of the years work and Mr. Munro’s polemical, his- 
torical and speculative discourse deserve equal commendation. 
The shorter addresses of Mr. MoUNTAIN and Dr. THORNTON 
are valuable as giving the views of the respective authors 
on matters upon which they are in a position to speak with 
authority, and Mr. SHEARDOWN opened the session in Dublin 
in a useful way by calling attention to those Papers read 
before the International Electrical Congress at St. Louis which 
were issued too late to receive, at the time, the general notice 
they deserved. The home centre of the Institution is equally 
fortunate in its Presidential Address and in the first Paper 
read yesterday and partly published in our present issue, and 
we have good reason to hope that the new session, so happily 
inaugurated all over the country, will continue to be productive 


of good work. 


AN interesting situation has arisen at Belfast in connection 
with the new tramways undertaking there. It appears that 
everything is in order for the opening of the service, with the 
sole exception of the condensing plant in the generating station. 
A proposal was therefore made by Mr. V. A. H. M'CowEN, 
the city electrical engineer, to conduct 12-hour trial runs of 
the new 1,000 kw. engines when running at full load, non- 
condensing. This brought a protest from the engine 
builders, who maintained: that the specification did not call 
for engines capable of developing fuil load for a lengthy 
period when running non-condensing. Mr. M'CowEN holds 
that the engines must be capable of doing this. If the 
engines are designed to run under the most economical con- 
ditions at full load and condensing, then full load will not be 
their most economical load under non-condensing conditions, 
and it may be, as it would appear to be in this case, that their 
rating would not be sufficiently high to run continuously at 
full load without condensers. In some cases arrangements are 
provided by which live steam is admitted to the intermediate 
cyclinder in the event of a breakdown of the condensing plant, 
but, as the makers point out, this is not a condition for per- 
manent running, and must only be regarded as an emergency 
measure. On the other hand, if the engines, when condensing, 
will run on their overload rating for long periods at a time, 
there should be no reason why they should not supply full load 
non-condensing for similar periods. These matters are all 
so well known that there should not be room for any doubt in 
a properly-worded specification ; and, if there are two possible 
interpretations of the specification, the engine-builders or con- 
tractors should, when they tender, make it clear what they pro- 
pose to supply. We trust that an amicable understanding will 
be come to between the two parties without an endeavour to 
enforce compulsory measures, in spite of the correspondence and 
reports, extracts from which we publish elsewhere in this issue. 


— — 


IN an article on “ Parker " dynamos on p. 214 of this issue, 
attention is drawn to the possibility of varying the speed of 
continuous-current motors fitted with auxiliary poles by simply 
shifting the brushes, the commutation remaining sparkless all 
the time. Too much stress need not be laid on this property, 
however, for it must not be forgotten that a shifting of the 
brushes out of their“ best position always leads to a reduc- 
tion of the efficiency. As soon as the brushes are given a lead 
or a lag relative to the best position, the motor is no longer 


208 THE ELECTRICIAN, NOVEMBER 24, 1905. 


running at its best, for the current density in the contact area 
between brush and commutator is now not uniform, and the com- 
mutator losses have increased accordingly. The actual increase in 
C?R losses under the brushes is a function of many variables, 
but may be readily calculated when all the data of the machine 
are known. It is safe to say, however, that the usual methods 
of speed regulation are more economical, and of course they 
admit of being applied over a far greater range of speed. In 
fact, one of the reasons for the adoption of auxiliary poles is 
to enable wide speed variation to be effected with the ordinary 
field rheostat without its being necessary to shift the brushes 
to avoid sparking. The other reason for this special construc- 
tion, applicable in the case of generators as well as motors, is to 
diminish the size and cost of those machines which have 
hitherto had to be designed on the basis of the limit due to 
sparking instead of that due to temperature rise only. 


the other is that they are not. Either they cannot spare 
the time to exhibit, or they cannot afford the money. 
We hope the former explanation is the correct one. It is 
excessively disappointing to find that the electric motor car 
industry is in the condition that it is, after the prognostica- 
tions of a brilliant future which were made a few years ago. 
Apparently, the hopes so frequently expressed were forlorn 
ones, and it does not seem that their consummation is much 
nearer now than it was twelve months ago. It is true that 
the industry has much to contend with, not the least obstacle 
being the absurd and vindictive order prohibiting all motor 
cars, including those driven by electricity, from entering 
Hyde Park between the hours of 4 p.m. and 7 p.m. during the 
months of May, June and July. Even if there had been any 
justification for this order as applied to petrol cars, it was a 
sheer injustice to shut out the “harmless necessary ” electric 
car, and we are glad to announce that this order no longer 
applies to electric carriages. 


A LETTER from Mr. J. B. CLARKE, late electrical engineer to 
the Stourbridge Urban District Council, recalls one of the 
earliest refusals of the Local Government Board to sanction a 
loan for a municipal electric supply undertaking where the 
circumstances did not warrant a large capital outlay. In 1904 
an application by the Stourbridge Council for a loan with 
which to erect a generating station was adjourned by the Local 
Government Board Inspector in order to give the Council an 
opportunity to ruminate upon the advantages of a bulk supply 
from the Midland Electric Corporation for Power Distribution. 
This wasa course which we approved, but when the Council came 
for a loan for distributing mains and sub-station plant, the Local 
Government Board discovered that the Midland Electric Corpora- 
tion had no statutory powers to supply in Stourbridge. Subse- 
quently the Council opened negotiations with the Shropshire, 
Worcestershire & Staffordshire Electric Power Co., which has 
powers to supply in bulk in the area. A draft agreement had 
been drawn up in which the price was stated at 2°5d. per unit 
for lighting and 1d. per unit for power, and it was this agree- 
ment which was referred back at the Council meeting on 
Monday. The wording of the amendment is mysterious, for 
very detailed estimates were prepared by Mr. CLARKE in 
April and June, 1904, for a generating station erected by the 
Council, and with regard to distributing a bulk supply. However, 
local circumstances have determined the issue, and we will neither 
congratulate, nor sympathise with, the ratepayers of Stour- 
bridge. Unless the Board of Trade grants an extension of 
time, the Stourbridge Provisional Order will expire on December 
31, 1905. In any case the Shropshire, Worcestershire & 
Staffordshire Power Co. would hardly have been ready to supply 
by that date. 


THE motor car show now being held at Olympia is not very 
encouraging so far as electrically-driven cars are concerned. In- 
deed, the number of such vehicles exhibited is extremely small, 
and appears quite insignificant compared with the huge num- 
ber of petrol cars. Moreover, there are no more—probably 
less—than there were at last year's exhibition, while two or 
three years ago there was a greater number exhibited at 
other shows. Two possible reasons exist for this lament- 
able shortage ; one is that manufacturers are too busy, and 


loans on plant whose life was a far shorter one. 


—— — 


WE are glad to note that the London County Council is at 


last about to consider the expediency of diminishing the period 


for electric lighting loans to London Borough Councils. The 
Local Government Board has for some time past realised that 
it was wrong to allow a full 42 years period for the repayment of 
The period 
would not be too long if proper sums were set aside for depre- 
ciation, but this is not done in the majority of cases. 


Royal Society.— Among the Papers down for reading yester- 
day was the following: On the Nature of the Galvanotropic 
Irritability of Roots,” by Dr. A. J. Ewart and Miss Bayliss, 
communicated by Francis Darwin. E 

Royal Meteorological Society.-—The Council of the Royal 
Meteorological Society have awarded the Symons Gold Medal 
to Lieut.-Gen. Sir Richard Strachey, R.E., G.C.S.I., F.R.S., in 
recognition of the valuable work which he has done in connec- 
tion with meteorological science. The medal will be presented at 
the annual general meeting of the society on January 17,1906. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Tarifa—Tangier eec909060í02060099 Jan, 18, 1904 . — 
Jamaica Colon Jan. 10,1906 .. — 
Cadiz—Teneriffe............ July 20, 1905  .. — 
Kotonou— Grand Bassam.... Oct. 4,1905 .. Nov. 18, 1905 
Oran—Tangier ........ .. . . Oct. 80, 1905 Nov. 22, 1906 
Tangier—Cadiz ............ Oct. 30, 1905 — 


London Electrical Contractors' Association.—Mr. J. McDer- 
mott, as announced in the Arrangements for the Week in 
our last issue, was down to read a Paper on Workmen's 
Cards" before the London Electrical Contractors’ Association 
on Tuesday. At the last moment Mr. McDermott was called 
upon to fulfil an important engagement, and was unable to read 
his Paper. The meeting was therefore postponed until a future 
date, notice of which will be given in due course. 

The Pacific Cable.—4A Reuter telegram from Melbourne on 
November 16th, published in last Friday's Times, reports that 
in reply to a question in the Commonwealth Senate on that 
day, the Australian Postmaster-General stated that negotia- 
tions were proceeding with the Pacific Cable Board and the 
Eastern Extension Telegraph Co. with a view to pooling the 
receipts. The Government would not consent to any agree- 
ment until Parliament had been afforded an opportunity of con- 
sidering the matter. 

Telephonie Communication with the Continent.—A copy 
of a resolution passed by the Association of Chambers of Com- 
merce, at its Liége meeting this year, dealing with the question 


Jof increased telephonic communication with the Continent, 
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having been sent to Lord Stanley, the Postmaster-General, a | pit had to be cut in a projecting part of the rock, and is reached 


reply has been forwarded in the following terms. Whilst fully 
appreciating the importance to the mercantile community of 
direct and more efficient telephonic communication with the 
Continent, the Postmaster-General points out that he fears 
that the difficulties in connection with long-distance telephony 
are not fully understood. In the telephone service there is a 
limit beyond which it is at present impossible to carry on con- 
versation. Before arrangements were concluded for the use 
of Anglo-French and Anglo-Belgian telephone lines by sub- 
scribers outside the respective capitals, careful experiments 
were made to determine the maximum limits within which 
it was practicable to afford a reliable service between this 
country and France and Belgium. Since then many extensions 
have taken place and it is now possible for communication to 
be obtained from Liverpool with over 100 places in France and 
between Liverpool and Brussels and other places in Belgium. 
Communication between Liverpool and Antwerp and between 
this country and Holland, however, was not practicable. Lord 
Stanley regrets that at present it does not seem possible for 
him to hold out the hope of any material extension of existing 
facilities ; but further experiments will, from time to time, be 
made, and he will be glad if, by the advance of science and 
invention, he is able to meet the views expressed by the 
Association. 

Petrol Electric Omnibuses in New York.—The difficult 
problem of placing automobile vehicles on the famous Fifth 
Avenue thoroughfare, New York City, as substitutes for the 
horse omnibuses, has again been attempted recently. The 
vehicle employed is equipped with two electric motors, current 
for which is obtained from a generator directly connected to a 
40 H.P. gasoline engine. The motors, hung under the frame, 
drive the rear road wheels by means of sprockets and chains. 
Beneath the body is a battery box which carries two 10-cell 
sets of storage batteries. These batteries can be used for 
starting the engine as a matter of convenience by connecting 
them with the generator, which can then be used as a motor to 
rotate the crank shaft. As a matter of fact, however, the 
function of the batteries is to furnish current for the five 
incandescent lamps in the interior of the coach and for the 
outside lights. The battery is not used for driving the motors 
nor for equalising the generator load in any way. In addition 
to the lights, the car has an electric attachment of a disc 
character, which shows a red sign automatically by day and a 
red light at night. This is set just above the rear platform and 
cuts in and out as the car starts and stops. The speed is 
15 miles an hour on the level, and 8 miles an hour on 8 per 
cent. grades. When complete the vehicle weighs about 7 tons. 
The wheels are equipped with solid rubber tyres. Seating 
capacity is provided for from 28 to 30 passengers, and the 
body is of the street car type, conforming to the latest ap- 
proved practice in being semi-convertible, so that in summer 
time the windows can be lifted entirely out of sight and stored 
in the roof of the car. The interior is finished in oak and 
bird’s eye maple, and furnished with cane-covered seats for two 
persons, each extending cross-wise, with an aisle down the 
centre. The vehicle has a regular street-car step and platform, 
and a gate, which can he closed when all the seating space is 
occupied, so as to prevent the occupancy of standing room. 
No data are yet obtainable as to the results with this vehicle, 
which, being the first of its kind, is likely to be materially 
improved as changes are suggested from practice. It is under- 
stood that the succeeding vehicles will be somewhat lighter, 
this being unnecessarily strong and substantial. 

A High Mountain Lift.—4A fine view of Swiss lakes and 
mountains may be obtained from the summit of Mont Ham- 
metschwand, one side of which rises nearly perpendicularly 
from Lake Lucerne, but hitherto access has been rendered 
very difficult by the nature of the mountain. An electric lift 
has now been constructed, however, and this greatly facilitates 
matters. It is no less than 158 metres (518 ft.) high, and its 
lower end is some 3,180 ft. above sea level, being reached from 
the top of the Biirgenstock mountain by a footpath hewn out 
of the solid rock. By far the greater part of the lift is of 
girder construction, anchored at intervals to the perpendicular 
side of the mountain in such a way that the iron structure is 
free to expand and contract, but the bottom part of the lift 


by a horizontal shaft through the rock, 114 ft. high and 37 ft. 
long, this shaft also being made use of for accommodating the lift 
machinery. The foundations of the girder work are placed 
within the rock at a considerable depth, so as not to jeopardise 
the structure should the rock disintegrate, It is designed to 
carry 500 kg. (equivalent to the weight of about seven persons) 
and the speed is to be 1 metre (3 ft. 3} in.) per second. Should 
the rope break or the speed exceed 1:2 metres (3 ft. 11 in.) per 
second, a safety device comes into operation. The lift cage is 
of wood with glass panels, being protected from the weather on 
the outside by.a covering of zinc. In order to ensure safety 
two steel ropes are used, each being 16mm. (0°83in.) in 
diameter. The balance weight exceeds the weight of the lift by 
half the carrying capacity. Motive power is obtained from a 
15 H.P. shunt-wound motor with Gramme armature, running at 
900 revs. per min. when fed with current at 1,200 volts. 
Double reduction gearing is interposed between the motor and the 
rope drum, the diameter of which is 2 metres (6 ft. 62 in.). The 
other apparatus in the horizontal shaft includes a depth-indi- 
cator (which automatically switches off the controller when the 
cage has reached its upper limit), a centrifugal device on the 
motor shaft for interrupting the current when the motor speed 
exceeds a predetermined value, an automatic brake and a small 
switchboard. All operations of starting and stopping are done 
by the operator at the bottom of the lift, but it is not clear 
from the description in Elektrische Bahnen & Betriebe, from 
which these notes are taken, whether there is also an attendant. 
in the cage or not. It is stated that the voltage of the con- 
tinuous-current supply varies between 700 and 1,500 volts. 


The Effect of the Eruption of Mount Pelée on Atmospheric 
Electricity.— According to the Western Electrician of Chicago 
at the Sloane Physical Laboratory, New Haven, Connecticut, 
observations of the phenomena of atmospheric electricity are 
among the daily exercises of the students attending the insti- 
tution, the work being generally taken up during the months. 
of April, May and June. Prof. Arthur W. Wright, in an 
article in the Monthly Weather Review, describes the results of 
the laboratory observations of several students on May 8. 
and 9, 1902, the day of and the day following the eruption 
of Mount Pelée in the West Indies. The students assigned to 
the work on those days preserved the records of their observa- 
tions, which were plotted in the form of curves and show some 
remarkable results. One curve represents the observations of 
May 8, 1892, and does not show very marked deviation from 
the normal or the average of those generally observed, except 
that the changes are somewhat more rapid and abrupt than 
usual. A second curve was drawn from observations made 
on the morning of May 9, 1902, the day following the 
eruption. This curve is remarkable from the fact that it 
indicates a considerable negative potential for the greater 
part of the observation. This is more unusual for the reason 
that the atmosphere was perfectly clear and there were no 
signs whatever of thunderstorms. During the last 20 years 
that observations have been carried on the atmosphere has 
uniformly shown a positive charge in fair weather, except, 
perhaps, a mere momentary dipping below the zero line in a 
few instances. Strong and sustained negative potential had 
never before been observed-except on occasions of heavy rain or 
snowfall. 'The result obtained on the morning of May 9th was 
so striking and unusual that several observations were made 
later in the day. The potential remained strongly negative 
during most of the afternoon, though apparently diminishing 
slowly. The next day it was found to be positive again and 
did not depart from the normal conditions. Another pecu- 
liarity of the record of May 9th is the vacillating character of 
the charge observed, the larger variations of the curve having. 
superposed upon them a number of small and rather rapid 
fluctuations, whereas, in general the variation of potential 
occurs gradually and rather slowly. These results appear 
to indieate an abnormal electrical condition of the atmo- 
sphere, and the influence of some energetic disturbing 
agency. It seems not at all improbable that the immense 
volumes of gas and other eruptive products ejected from the 
crater of the vulcano, which were manifestly the seat of intense 
electrical charges, may have made their influence felt, gradually 
and progressively, at great distances from their point of origin, 
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and so have produced a widespread disturbance of the elec- 
trical condition of the atmosphere. This would naturally 
accord with the absence of any immediate and radical departure 
from the normal in the observation of May 8th, made within 
about two hours after the great eruption, the minor peculiarities 
observed being such as might be due simply to inductive effects 
at a distance. 

The Sanitary Conditions of the New York Subway.—The 
following is a brief summary of a preliminary official report, 
made to the New York Rapid Transit Commission respecting the 
sanitary condition of the subway, by Dr. Geo. A. Soper. It is 
stated that during the period of observations the air was 
renewed with sufficient frequency to ensure an ample supply 
of oxygen and prevent the detection of unpleasant odours dijs 
to the large number of people present in the subway. Odours 
from other causes were present, however. The principal 
objection to the air had been its high temperature. Through- 
out the period of investigation the subway had been decidedly 
warmer than the outside air. On an average the temperature 
during the daytime for three months had been for the 
subway 79°8°F., and for the air in the streets 72:8'F.; 
difference 70°F. The highest temperature observed in the 
subway wac 90:6°F. The hottest week had been that of August 
4th to 10th inclusive, when the average daily temperature for 
the subway was 83°1°F. For the outside air it was 73˙2 F., 
the difference being 9:97F. The maximum temperature ob- 
served in the subway had amounted to 88:5?F. ; in the streets 
88:2°F. As a rule the air of the subway was less humid 
than the air of the streets, the average humidity during 
the three months being 56:2 per cent. The hottest week 
was also the most humid in the subway, the percentage 
of relative humidity having been 75:2 per cent. The high 
temperature of the subway was due chiefly to the amount of 
power operating the road, which in one way or another was 
converted into heat. Most of it came from the motors and 
brakes on the cars. "This loss of energy might be reduced by 
adopting regenerative control Again, a lower speed from 
station to station would also prevent the production of so 
much heat from the motors and brake shoes. This should 
-be possible without sacrificing the actual running time, by 
improved means of loading and unloading the cars. The 
average of 721 analyses gave for the air of the subway 4:58, 
and for the air of the streets 3:45 parts of carbon dioxide per 
10,000 volumes of air, the largest amount found on any occa- 
sion in the subway being 7:81. Chemical analysis of black 
dust found in the air showed that it contained 62:78 per cent. 
of metallic iron. Microscopic analysis showed that the par- 
ticles ranged from fragments which could almost be seen 
with the naked eye to pieces less than ,;3,5th of an inch 
in diameter. Most of this pulverised iron was due to the 
grinding up of brake shoes, the daily loss in weight of which 
was surprisingly large. It was important to take notice of the 
presence of this iron dust, both because of the possibility of its 
affecting the health of persons who continually breathed it and 
on account of the black stain which it imparted to the light- 
coloured portions of the subway structure, cars, booths and 
other furniture, and the employés and passengers. Because of 
the presence of about 1 per cent. of oil which the dust con- 
tained it gained secure lodgment upon allsurfaces. "There had 
generally been fewer bacteria in the air of the subway than in 
the air of the streets, but occasionally there had been more. 
A study of the results of 2,600 tests showed that the average 
number of bacteria which were deposited per minute upon a 
square foot of surface and were subsequently capable of grow- 
ing at the temperature of the human body was, for the sub- 
way, 190, and for the air of the streets 1,200. 


A New System of Ventilation and Warming at Drury Lane 
Theatre.—The management of the Theatre Royal Drury Lane 
have adopted a system of warming and ventilation on the 
most approved lines. The component parts of the plant are 
as follows: A boiler, 14 ft. long by 5ft. diameter, requiring 
about 5 ewt. of coal per hour; four large centrifugal fans, the 
aggregate weight of which amounts to about 3 tons; four 
electric motors, representing a total of 33 H.P. ; two air-filtering 
screens revolving in water and having a total filtering area of 
about 400 sq. ft.; two separate sets of heating apparatus for 


raising thetemperature of the air to the required degree, and con- 
sisting of between Sand 4 tons of cast-iron and steel tubing ; and 
combined with these a large number of ducts for conveying the 
warmair. These ducts are very capacious, and are constructed so 
that every part of them can be periodically examined and kept 
absolutely clean. The plant has been so arranged about the 
building that the temperature maintained may be as uniform 
as possible throughout the theatre. The modus operandi is as 
follows: Fresh air in large volumes is continuously being 
drawn through the filter screens, and over the heating appa- 
ratus by means of the electrically-driven fans, which discharge 
the warmed and filtered air through the various ducts into 
the theatre in such a way that it has the effect of raising the 
temperature of the whole house, thus securing the comfort. of 
visitors without subjecting them to direct currents of air. One 
great feature of the system to be borne in mind is that fresh 
air—warm or cold, according to requirements—is being con- 
tinually pumped into the theatre by one set of fans, whilst 
another large and powerful set are employed in extracting 
air from the building, the result being that within a 
very short time the whole of the air in the theatre is 
entirely replaced by fresh, filtered, warmed or cooled air. 
One of the chief causes of the difficulties in connection with 
warming this house was that, owing to the enormous area of 
the stage and its free access to the outside atmosphere by 
many large doors, and the capacious space under the stage, 
filled with machinery of all descriptions for the manipula- 
tions of the various scenic arrangements, this part of the 
building was excessively cold; whilst the auditorium for 
obvious reasons was of a much higher temperature. The result 
was a strong current of cold air passing from the stage to the 
stalls and other parts of the house, to the discomfort of the 
audience. This trouble has now entirely disappeared, owing to 
the fact that the space under the stage is thoroughly warmed, 
and warm air is being continually delivered at the stage level in 
such positions that any connections to the outside air through 
doors, &c., is immediately met by a large volume of warm air. 
Indeed, the stage is now thoroughly warm and comfortable in 
every part, when the plant is running, ard can in no way be a 
cause of discomfort to the audience. To make matters doubly 
sure, however, a large extraction fan has been arranged over 
the stage so that the whole of the air in the stage space may be 
be extracted at will through the same, without being allowed to 
pass into the auditorium, the air extraction from this latter 
part of the house being effected by means of a separate large 
fan fixed to the side of the building. All this work has been 
carried out in accordance with the London County Council 
requirements by Mr. R. Hancock. 


The Alexandria-Ramleh Electric Railway.—U p to last year 
the line between Alexandria and Ramleh was worked by steam. 
It is a straight double track from Alexandria to Bulkeley, 
where it branches off in two directions through the city, joining 
again at S. Stefano. In order to deal with the growing pas- 
senger traffic, the board of the railway company decided some 
time ago to “ electrify " the system, and they finally accepted 
the tender of Messrs. Brown, Boveri & Co., who proposed 
to instal at the power station at Karmous two 600kw. 
three-phase 6,500-volt, 25 — generators of the revolving field 
type, to run at 107 revs. per min. A 350 kw. rotary converter 
was also to be provided for converting the three-phase current 
to continuous-current or vice versá. The steam generating 
equipment of the plant consists of 10 boilers to supply steam 
at 135 Ib. per square inch. They are hand-fired, using bitu- 
minous coal, and are equipped with Green economisers. The 
engine plant consists of two 750 H.P. horizontal tandem com- 
pound condensing engines, built by Franco Tosi, Legnano 
(Italy). "Their cylinders are 600 mm. (23:6 in.) and 1,050 mm. 
(42in.) in diameter respectively, the common stroke being 
1,200mm. (47:3in.). In order to get satisfactory running 
with the rotary converter, the fly wheel of the steam engines 
was designed so that the cyclic irregularity should not exceed 
ii;. The magnet wheel of the alternator is connected to 
the fly-wheel by means of a flanged coupling. Two belt-driven 
35 kw. 100-volt continuous-current machines are used for ex- 
citing thealternators, The switchboard is divided into one panel 
for the exciters, two panels for the alternators and two panels 
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for the feeders. Of the latter, one is at present in service and 
the other is kept in reserve for future extensions of the plant. 
All the H.T. panels are provided with cil switches, and those 
for the feeders are further equipped with overload circuit 
breakers. Current is convey ed from the power house towards 
the sub-station at Bulkeley for a distance of about 64 miles 
by two three-core cables with conductors each 50 mm. (1°97 in.) 
in diameter. In order to avoid crossing the inhabited quarter 
with a H.T. line, two underground cables are employed on the 
first portion of the line. Thess cables are of the paper-insulated 
type by the British Insulated and Helsby Cables Co. They 
have metallic sheaths and are laid ata depth of 70 cm. (21:6 in.) 


below the surface. Ata point near Ramleh, connection is made 


with an aerial line, the H.T. feeders being carried to the 


Bulkeley sub-station on the centre poles of tue system, which 
also carry the trolley brackets. The feeders are mounted on 
porcelain insulators fixed on cross-armsand pole tops. A notable 
feature of this H.T. line is the provision ot automatic earthing 
forks under each line wire upon both sides of each insulator. 


If a high voltage wire breaks it drops into the fork and is 


immediately earthed. Bulkeley sub-station is situated in the 
centre of Ramleh, about 8 miles from the power station, and 
contains three three-phase tranformer sets, each set consisting 
of three single-phase transformers of 110 kw. connected up in 
delta and designed to reduce the tension from 6,500 to 350 


volts. Current at this voltage is fed to three 800 kw. rotary 


converters which transform the alternatiug current into cou- 
tinuous current at 560 volts. The converters are started from 
the continuous-current side, the current for this purpose being 
generated by a 50 H.P. motor-generator, the motor being of the 
induction type. Besides having a shunt winding, the con- 
verters are provided with two compound windings which can 


be put in series or in parallel. Theobject of this is to obtain, 


in conjunction with choking coils in the alternating-current 
circuit, a variation in voltage from 500 volts at no load to 525 
volts at full load. The rolling stock consists of first and second- 
Only the 
first-class cars are equipped with motors, the second-class cars 
being used astrailers. The main car shed is situated at Mustafa 
near the Bulkeley sub-station, and can accommodate 70 cars. A 
general repair shop and car shed has been built at Karmous, adja- 


class cars, all of which are of the double-deck type. 


cent to the power plant, where all heavy repairs are carried out. 
Obituary.—It is with great regret that we record the death 


of Mr. G. A.Grindle, who was lost in the wreck of the “ Hilda," 


off St. Malo, on Sunday morning. Mr. Grindle has been righuy 


described as one of the pioneers of the electrical enginecriug 
industry in this country, for he was intimately associated with 


the early events. For some time he was on the staff of the 
Brush Company, and in 1881 he had charge of the first electric 
lighting of the City of London. Subsequently he went to 
India to look after the affairs of the Eastern Electric Light & 
Power Companies, and on his return to England he com- 
menced practice as a consulting engineer. In 1889 he was 
appointed resident engineer to the clectrical department 
of the City & South London Railway, and in 1893 he 
became works manager of the Chloride Electrical Storage Co. 
Three years later Mr. Grindle was appointed general manager 
to the same company, but he retired in 1903, still retaining 
connection with the firm in the capacity cf consulting manager. 
The extension of the Chloride Company's business has been 
largely due to Mr. Grindle's perseverance, and he had no small 
share in developing the works from a few small huts in 1894 
to the present extensive and well-appointed shops at Clifton 
Junction. Mrs. Grindle and her three children, who reside 
at St. Malo, have the sympathy of the entire electrical pro- 
fession and industry in their sad bereavement. 

Another prominent name is lost to the electrical world by 
the death of Mr. Charles Cuttriss, electrician of the Commercial 
Cable Co., which took place suddeniy at New York. Mr. 
Cuttriss had been suffering from ill-health for three or four 
years. He was born at Bedford 56 years ago. On entering 
the University of Glasgow he received his electrical instruc- 
tion under Lord Kelvin, and on the laying of the French 
Atlantic cable in 1869 he was selected as à member of the 
electrical staff and was sent to Duxbury, Massachusetts, at 
which station he successfully introduced the siphon recorder 


just invented by Lord Kelvin. He remained at Duxbury until 
1884, when he joined the Commercial Cable Co. as its chief 
electrician at New York. Mr. Cuttriss was a man of much 
ability. He introduced several improvements in the siphon 
recorder, one of which was the electromagnetic vibrator, and 
he devised an arrangement for neutralising earth currents on 
cables. He invented a system of automatic transmission which 
has proved most successful, and he was also the inventor of an 
automatic fire alarm which gave warning of the rise of tem- 
p in a room and also of the escape of gas. Mr. Cuttriss 
eaves a widow and four children. 

The death occurred at Bournemouth on Monday morning of 
Mr. G. H. Comport, until two years ago superintendent engineer 
of the Post Office telegraphs for the North Midland District. 
Mr. Comport, who was born at Rochester 69 years ago, joined 
the telegraphic service when quite young, and was associated 
withitfor 51 years. Originally connected with the old Electric 
Telegraph Co. at Leicester, he acted as superintendent at Not- 
tingham until 1868, when upon the passing of the Telegraph Act, 
he was appointed superintending engineer for the district, a post 
which he held until his retirement in 1903. Mr. Comport 
became responsible for a great deal of intricate and heavy work, 
and in May, 1903, he was created a Companion of the Imperial 
Service Order, being the first man in the telegraph service to 
receive the honour. In the same month he retired, but just 
prior to his severance with the duties of his office, Mr. Comport 
was engaged in the installation of important new telephone 
trunk wires between London and the North. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, November 24th. 
PuysicaL SocrEeTYy. 
ó p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda.— (1) The Dielectric Strength of 
Air,” by A. Russell. (2' *On the Electrical Conductivity of 
Flames containing Salt Vapours, for Rapidly Alternating Cur- 
rents,” by Dr. H. A. Wilson. (3) On the Lateral Vibration of 
Loaded and Unloaded Bars,” by J. Morrow. 
MANCHESTER STUDENTS’ SECTION: INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Municipal School of Technology, Sackville- 
street, when Mr. James Swinburne will deliver an Address. 


SATURDAY, November 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
10 a.m. Visit to the tube railway tunnelling works, Edgware-road 
Bite. Meet at corner of Bell-street. (List full.) 
MONDAY, November 27th. 
SOCIETY oF Arts. 
S p.m. Cantor Lecture I:: The Measurement of High-Frequency 
Currents and Electric Waves,” by Dr. J. A. Fleming, F.R.8. 
(In continuation of previous courses on ‘ Electric Oscillations 
and Electric Waves and on Hertzian Wave Telegraphy.") 
TUESDAY, November 28th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER LocaL SECTION. 
7:30 p.m. Meeting at the University, when the following Papers will 
be read : (1) ** Theoretical Considerations of Feeder Systeme," by 
Dr. W. G. Rhodes; (2) Street Cable Systems,” by S. J. Watson. 


INSTITUTION OF CIVIL ENOINEERZ. 

8 p.m. Ordinary Meeting. Paper to be further discussed: On 
Waterways in Great Britain,” by J. A.Saner. Time permitting, 
the following Paper will also be read: The Steam Turbine,” 
by the Hon. C. A. Parsons, F.R.S., and G. G. Stoney. 

WEDNESDAY, November 29th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION, 

7:30 p.m. Meeting at 92, Victoria-street, Westminster, S.W. Paper 
to be 1ead : Automatic Train Control," by H. G. Trust. 


SOCIETY oF ARTS. 
S p.m. Ordinary Meeting. Paper to be read: The British Asso- 
ciation in South Africa,” by Sir William Preece, K.C.B., F.R.8. 


THURSDAY, November 30th. 
Ruaspy ENGINEERING Society. 


& p.m. Meeting in the Benn Building, High-street, Rugby. Paper 
to be read: The Conversion of Steam Energy into Mechanical 
Energy," by E. R. Briggs and E. A. Reynolds. 

FRIDAY, December 1st. 
INSTITUTION OF CIVIL. ENGINEERS: STUDENTS’ SECTION. 

S p.m. Meeting at 25, Great George-street, Westminster, S.W., when 
the following Paper will be read: “An Installation for the 
Bacterial Treatment of Sewage at Neath,” by W. L. Jenkins. 

SATURDAY, December 2nd. 
Guascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 
College, George-street, Glasgow. Paper to be read: Metallo- 
graphy," by James Muir. 
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ELECTRICITY AND SEWAGE DISPOSAL.” 


High-tension overhead transmission lines are so rare in this 
country that the opening of a new one is an event of more 
than usual importance. As a matter of fact, the undertakings 
now working with anything higher than trolley voltage on 
bare overhead wires can be counted on the fingers of one hand. 

An exceedingly interesting electrical power transmission 
scheme has just been completed in the neighbourhood of Bir- 
mingham. It extends down the valley of tho Tame for a dis- 
tance of about 6 miles, and has been designed by the Bir- 
mingham, Tame and Rea District Drainage Board for the pur- 
pose of enabling them to pump sewage on to land adjacent to 
and situated at a higher level than the main conduit which 
conveys the sewage from the outfall works situated within the 
City of Birmingham to the sewage farm, located in the Tame 
Valley, and extending from Birmingham to Curdworth. 

In 1901 an agreement was entered into between the City of 


Birmingham and the Dr eed Board by which the Health apparatus, each of which provides about 1,500 aq. ft. of heat- 


Committee obtained 2 acres of land at Saltley, excellently dis- 
posed for the purpose ; further, the Drainage Board agreed to build 
the required boiler house, to provide three Lancashire boilers, 
boiler covering, economiser, steam lay-out, two feed-pumpe, and 
onefeed-heater, and to pay 10s. per horse-power perannum, nearl 
all of which work would have had to be done even if the heat had 
gone up the chimney almost entirely unused, as in the other city 
prospect of obtaining relief to theirland by theconstruction of bac- 
teria beds, felt they could afford: to part with the 2 acres referred to, 
and, by obtaining steam for the sum named, were in a position 
to dispense with five exceedingly wasteful portablefengines and 
umps, two gas engines, and certain farmyard machinery, 
sides getting rid of gas and water bills amounting to nearly 
£400 per annum. Altogether the Drainage Board will. save 
more than £1,000 per annum by substituting electricity for 
steam, and that after making allowance for repayment of prin- 
cipal and interest on the loan sanctioned by the Local Govern- 
ment Board. LFU m 

The Health committee felt that it was 4 most important 
matter to provide à destructor of proved capabilities for steam 
raising, and decided to adopt the Heenan patent top feed 
type of destructor ; the engineer to the Drainage Board (Mr. 
John D. Watson) was entrusted with the preparation of the 
plans for the combined scheme. 

Immediately on the right of the destructor buildings is a 
weigh office, where all the refuse is weighed prior to its being 
taken to the furnace hopper. In front of the weigh office is 
the approach to the inclined roadway, leading to the tipping 
floor. This is 150 ft. long and 32 ft: wide, and has a gradient 
of 1 in 18. At right angles to the approach is the inclined 
road proper, which is 242 ft. long and 20 ft. 2 in. wide, with 
two cart tracks, one for ingoing carts and the other for out- 
going carts, having a gradient of 1 in 19. At the head of the 
inclined roadway is the tipping floor; here the carts are 
emptied of their contents directly into two large refuse hoppers. 
At the bottom of each of these hoppers are circular openings ; 
these are for the purpose of charging the furnaces below, there 
being one opening immediately over each furnace. 

Between the two hoppers are two engines driving enclosed 
fans. By placing the fans on this floor they greatly assist the 
circulation and the removal of foul air. They are connected 
down to the air heaters by means of square steel tubes. Each 
fan is 66 in. diameter, and it may thus be run at a compara- 
tively low speed, so that differences in volume can be obtained 
without much fluctuation in wind speed. The fans are driven 
by entirely enclosed self-oiling Belliss engines of 12 5.H.P. each, 
and are of sufficient capacity to enable 60 tons of ordinary 
house and shop refuse to be burned in 24 hours by one set of 
four furnaces, which is equal to 561b. per square foot of grate 
per hour. The makers guarantee that when eight furnaces 
and two boilers are in use under ordinary conditions the plant 
will evaporate not less than 9,000 Ib. of water when the fur- 
naces are fed at the rate of 8,000 Ib. of refuse per hour. Each 
furnace has a grate area of 25 sq. ft. There are eight of these 
arranged in two distinct sets, each set consisting of four fur- 


estructors. The Drainage Board, on the other hand, having the 


and the necessary flues. 
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naces, one air heater and fan, and one settling chamber, tor 
nected to one boiler and forming one unit plant. 

The furnaces and settling chambers internally are entirely 
lined with 9 in. of fire-brickwork, and externally with common 
hard brickwork 14 in. thick, and between this outer and inner 
lining of brickwork there is a1} in. cavity filled up with sili- 
cate of cotton. The whole of the brickwork is braced together 
by means of double channels placed vertically at intervals ; 
these in turn are secured to horizontal channels let in flush with 
the brickwork and fixed in such a position as to take the 
thrust of the arched covers of the furnaces. The fronts of the 
furnaces are of very heavy construction, each weighing some- 
thing like 45 cwt. Each front is fitted with regulating valves 
to adjust the admission of heated air from the heaters both 
above and below the grates. The hot air is conveyed from 


the heaters to the furnaces below the floor in brick ducts, running 


under the entire length of each set of furnaces, immediately 
under the fire grates. | 


Between the two sets of furnaces are the two air-heating 


ing surface. They each consist of a series of 3 in. tubes fixed. 
vertically and secured at their upper and lower extremities to- 
horizontal plates. The hot gases, after passing through the 
boiler flues, are made to pass through these tubes on their way 
to the economiser and chimney, thereby heating the forced air 
which is made to circulate around the outer surface of the tubes 
on its way from the fans to the furnaces. It is claimed by the 
makers that the introduction of hot forced air into the furnaces 
gives an initial temperature of from 300 to 350 deg. 
Immediately opposite the air-heater, and in the centre of the 
clinkering floor, is the pump room, in which are placed two 


boiler-feed pumps. These pumps are of the Mumford vertical 


type with 6in, diameter steam cylinders and 4 in. diameter 
water cylinders with 6 in. stroke, each capable of delivering 
2,400 gallons per hour, against a pressure of 160 lb. per square 
inch. On the other side of the pump room are a workshop and 
a general store room. | 

The boiler house measures internally 78 ft, 6 in. long and 
24 ft. 6 in. wide, and is 13ft. high from the top of the flues to- 
tie rods. Accommodation is here provided for three boilers, 
one economiser (with provision for adding another 64 tubes) 
In the centre of the building is the 
main flue running across at a low level from the heater in the 
destructor house to the economiser. On one side of the flue 
are placed two boilers side by side, and on the opposite side are 
one boiler and the economiser with a bye-pass tlue between. 
Openings covered with portable firebrick slabs in chases are 
provided between the lower boiler flues and the above main 
low-level flue from the heater for the purpose of sweeping the 
soot or dust from the boiler flues into the main flue and thence 
to a point in this flue under the destructor house floor where it. 
can be hoisted up by means of a small permanent winch and 
deposited into the clinkering trucks close at hand. The three 
boilers, which were supplied by Messrs. Taylor & Sons, are of 
the Lancashire type, each measuring internally 30 ft. long and 
8ft. diameter, and are constructed fora working pressure of 160 lb. 
per square inch. Two of these boilers are gas fired—that is, 
they are connected with the furnaces—while the other is 
adapted for coal firing, and is therefore considered a stand-by. 
The gas-fired boilers are connected to the settling chambers by 
means of steel rings lined internally with firebricks. 
The pressure and water gauges on the gas-fired boilers are 
fixed on the sides on Hopkinson's columns with guards near 
the back ends of the boilers facing the destructor house so that 
they can be seen from the clinkering area. The feed inlets are 
at the top near the back ends, and the valves are Hopkinson’s 
patent accessible feed valves worked from the clinkering area. 
by meansof rods and hand wheels, the hand wheel being arranged 
to be worked adjoining the pressure and water gauges. From 
this position it is also arranged to work the flue dampers in 
connection with the gas-fired boilers. The economiser was 
supplied by the Clay Cross Co., and consists of 128 tubes. 
9ft. long, 4,°;in. diameter, fixed vertically, and forced into 
longitudinal top and bottom boxes in sections, forming metal 
to metal joints. The tubes are arranged in two groups of 64 
each, and connected together with cast-iron expansion elbows, 
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Each tube is fitted with triple scrapers, which are drawn up | Houston Co.'s oilbreak type, ammeter and voltmeter, together 
and down the tubes by means of a small 14 H.P. alternating- | with the field rheostat for varying the excitation of the alter- 
current B.T.-H. motor. The furnace chimney, which is at the | nator. There is also one feeder panel controlling the supply 
end of the boiler house next the canal, is 165 ft. high from the | to the overhead line and to the station power and lighting 
present ground level and is lined with firebrick for 130 ft. | transformers, one meter panel containing a B.T.-H. three-phase 
The internal diameter at the top is 7 ft., and is finished with a | wattmeter for measuring the total output of the alternators, 
cast-iron casing 5 ft. high, filled in on the inside with brickwork. | and a B.T.-H. continuous-current wattmeter measuring the 
The generating plant in the engine room consists of two ! output of the small continuous-current set. 
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Fra. 1.—115 kw. BELLISB-B. T.-H. Ser. 


B.T.-H. 115 kw. revolving-field alternating-current generators, From the main generators three 19/16 cables are taken to 
each of which is coupled to a high-speed Belliss & Morcom | the hand-operated three-phase oil switches, just previous to 
compound two-crank engine. Each gives its full output at | which tappings are taken off to the potential transformers, 
2,250 volts and a frequency of 50 ~ per second. On an extension | the secondaries of which are connected to the synchronisers 
of the main shaft is fitted a 220 volt exciter, so that the unit is 
self-contained. A small continuous-current steam set of 15 kw., 
generating at 220 volts is also installed in this station. This 
latter set supplies a number of B.T.-H. enclosed arc lamps in 
the middle of the roughing tanks at Saltley ; it also lights the 
sation, and, in case of necessity, excites the alternating-current 
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Fic. 2.—PozncgLAIN Tune ror CARRYING OVERHEAD CONDUCTOR 
TunovaH WALL. 
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generators. There are two alternative systems of lighting the 
generating station, one from the continuous current side and 
one from the alternating system of supply from the main gene- 
rators. In the latter case suitable transformers are provided 
In a transformer chamber under the generating station to reduce 
the pressure from the primary 2,250 volts to 220 volts, which 

is the pressure of the lighting circuits. | voltmeters and wattmeters. The main cables are then con- 

The main switchboard contains two generator panels, each of , nected to the bus bars through H.T. fuses. Regarding the 

which carries complete apparatus for one of the alternators, | "bus bars, these consist simply of bare copper rod supported 

including the main switch, which is of the British Thomson- ' overhead by means of porcelain petticoated insulators. An 
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expanded metal screen is provided to prevent access of un- 
authorised persons to the back of the board, and a further 
screen, locked and hinged, is fitted immediately over the bus 
bars, so that the hook of the overhead crane cannot come into 
contact with live parts. There are two H.T. feeders, one of 
which supplies the two 4kw. single-phase transformers in 
the basement, for station purposes, while the other is con- 
nected to the overhead line. Each of these feeders is provided 
with H.T. fuses and a hand-operated oil-break switch. 

While inspecting the scheme last week, we naturally devoted 
most attention to the overhead transmission line, which 


Fro. 4,—JorNTING SLEEVE. 


consists of three bare copper wires carrying alternating current 
at 2,000 to 2,500 volts. From the main switchboard three 
single rubber-covered 19/16 cables by Messrs. W. T. Glover 
& Co. are carried up the end wall of the engine room. 
Tappings are taken off to the lightning arresters, which 
are earthed in the usual way, and the cables then pass 
through the wall by means of porcelain tubes, in the 
manner illustrated in Fig. 2. On the outside of the wall a 
bell-shaped petticoated porcelain mouthpiece is fitted, and a 
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Fig, 5.— TERMINAL HEAD. 


G = Gunmetal Gland. M = Mica Tube. P= Porcelain, 


couple of porcelain rings with a circular aperture are fixed 
within the tubes. In the case of thinner walls, such as those 
at sub-stations, two lengths of tube are not required for each 
cable. When the cables have reached the outside of the wall 
they are no longer insulated, and at a point about a foot from 
the bell-shaped mouthpiece they are connected to the over- 
head line proper. This latter consists of three single strands 
of No. 1 trolley wire, hard drawn. The methods of bringing 
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the feeder out of the generating station is well illustrated by 
Fig. 8. It will be seen that a vertical steel tube is supported 
by stays at the top and bottom, the shackle insulators being 
attached by steel collars. For connecting the cable to the 
trolley wire a solid brass sleeve is employed, as shown in 
Fig. 4. The ends of this sleeve are tapered off, and 10 holes 
diilled in it. Six of these holes are for the admittance of solder, 
and the other four for grub screws. First of all, the sleeve is 
tinned, inside and out, as are also the cable end and trolley-wire 
end. The two latter are then inserted and butted hard toge- 
ther. By means of a drill each is slightly countersunk opposite 
the screw holes. The screws are turned home, their ends filed. 
off flush with the outside of the sleeve, and the whole sweated 
solid. It may be mentioned that this method produces excel- 


lent results, the only precaution necessary being that care must 


be exercised in soldering the solid copper wire, as it is easily 
split by heat. The two conductors seen at the bottom of 
Fig. 3 are No. 00 trolley wire, and convey continuous current 
to the Saltley sub-station, which is not far distant. Above the 
H.T. conductors is à barbed wire earthed at every fifth pole, 
and the function of this is to serve as a protection against 
lightning strokes. Where the line has to cross roads or rail- 
ways, it is taken underground, the cable running down the 
poles being three-core rubber covered, while that underground 
is paper-insulated and lead-covered, laid solid in wood trough- 
ing. Connection between the cables is established by an ordi- 
nary underground junction box, but this is, of course, not 
the case with the connection of the overhead wire to the 
rubber cable. As a matter of fact, a special terminal pole 
head has been designed, and is shown in detail in Fig. 5. 
This head is of cast iron, and is kept water-tight by 
means of a rubber grummet between the box and the lid. 
On the lid of the box is a spike of copper, which, together 
with the box, is connected to the barbed wire and thus to 
earth. The bare wire is sweated into the split sleeve, shown 
in Fig. 5, and the latter is screwed on to the lower end of the 
T-shaped terminal. The shank of this terminal passes through 
the cast-iron box, and is insulated from it by means of a mica 
tube 3 in. thick. Inside the box, and directly beneath the 
shoulder of the terminal, is a reel insulator, while outside the 
box is an ordinary single petticoat insulator, both insulators 
being held away from the box by rubber washers. The whole 
device is held firmly in position by a nut on the lower end of 
the terminal shank, and a second nut is screwed on for locking. 
A tapered hole is bored in the top of the terminal, and into this 
a tapered piece of brass is fitted. One end of this brass is 
screwed and the other is drilled to receive the core of the 
rubber cable. Thus, it will be observed that excellent elec- 
trical contact is secured, and it is practically impossible for 
anything to become loose by accident. Finally, the box is 
filled with insulating compound to a level above that of the 


terminal heads. 
(To be concluded.) 


* PARKER” DYNAMOS WITH AUXILIARY POLES. 
a Se 

In those types of dynamos and motors in which the output 
is limited by questions .of sparking and not by considerations 
of temperature, auxiliary poles suggest themselves as a means 
for minimising or preventing sparking and for increasing, conse- 
quently, the capacity of a machine belonging to this category. 
Formerly the field for such auxiliary devices was more or less 
restricted, but during the last few years the extent to which 
the temperature of open and semi-enclosed dynamos and motors 
could be kept down by the employment of ample ventilating 
ducts and other suitable means has become fully recognised, 
and the field of application of auxiliary poles has grown con- 
siderably in consequence. 

Moving with the times, Messrs. Thomas Parker (Ltd.), of 
Wolverhampton, began about a year ago to fit auxiliary poles 
to all classes of their machines, including a 2,000-volt 500 kw. 
dynamo with a smooth core and a fixed brush position from 
no load to full load. Figs. 1 and 2 represent one of the 
firm's most recent machines, a standard 210 kw. 525-volt 
dynamo driven at 210 revs. per min. Motors, down to 10 H.P. 
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in size, are also fitted by the firm with auxiliary poles, but | armature ampere-turns. We are informed, for instance, that 
below this size the application is stated to offer no advantage | the speed of a 250.volt 30 H.P. motor could be varied between 


except in motors having a large range of speed variation. 


f | 980 and 1,180 revs. per min. by shifting the brushes only. In 


course, auxiliary poles are not fitted to all standard machines, ' 


but only to those in which the inductance of the armature 
coils is high. Since it is not necessary to shift the brushes of 
machines with auxiliary poles, it is customary to omit the usual 
brush-rocking devices, the brush gear being “ pegged " in one 
position after the test. The section of the auxiliary poles is 
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| Fic. 1,.— VIEW or PARKER 210 kw. 525-voLr. Dynamo WITH 
| AUXILIARY PoLEs. 


made larger or smaller according to the reactance of the arma- 
ture coils to be balanced. In the case of the 210 kw. machine 
illustrated, the reactance of the armature coils was high, and 
the auxiliary poles extend for this reason the whole length of 
the armature, so as to obtain the necessary section. 


Scale of Feet l 


Fic. 2.—Parker SLow-srEED DIRECT-COUPLED DYNAMO, WITH AUXILIARY 
Pores. 210 kw. 525 volts. 210 revs. per min. 


The straight lines in Figs. 3 and 4 indicate the sparking 
limits of “Parker” machines fitted with auxiliary poles. 
Fig. 3 relates to a 200-volt 500-ampere four-pole dynamo 
designed to run at 450 revs. per min., while Fig. 4 refers to a 
20 H.P. 400-volt four-pole motor to run at 650 revs. per min. 
It will be noticed (Fig. 3) that the armature ampere-turns per 
pair of poles in the 100 kw. dynamo may be varied at any load 
by about 3,500 ampere-turns without producing sparking. In 
the case of the 20 H.P. motor, the corresponding range of arma- 
ture ampere-turns per pair of poles is 1,100 ampere-turns. The 
greater the distance between the two parallel lines, the larger 
the over-load capacity and the greater the movement of the 
brushes around the commutator without sparking. The latter 
possibility may be utilised for varying the speed of motors, and, 
in dynamos, for making use of the compounding effect of the 
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Fic. 3.— DIAGRAM ILLUSTRATING THE EXTENT TO WHICH THE ARMATURE 
AMPERE-TURNS OF A 100 xw. Foun-PoLE '" PARKER DYNAMO RUNNING AT 
450 REVS. PER MIN. MAY BE VARIED WITHOUT CAUSING SPARKING. 


| another case, the speed of a 20 H.P. 460-volt motor could be 
varied by 120 revs. per min., the normal speed being 800 revs. 

| per min. | 

| Amongst the many places to which * Parker " machines with 
auxiliary poles have been supplied, we may mention Hull, 
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Fic. 4.—DiAGRAM SHOWING THE SPARKIN d Limits oF '"PABKER 20 H.P. 
400.voLr Foun-PoLE MOTOR RUNNING AT 650 REVS. PER MIN. 


Mansfield and Alderley Edge. Machines are at present under 
construction for the Shrewsbury and Newbury electricity works 
and other customers. 


9,000 H.P. Steam Turbine for Brooklyn.—According to the 
| Street Railway Journal, the Brooklyn Rapid Transit Co.'s new 
| Williamsburg station has been designed to accommodate a 

total of nine turbo-generator units, three of which are now 
being installed. One of the most interesting of these is the 
Allis-Chalmers 9,000 H.P. unit. The turbine is of the Parsons 
type, running at 750 revs. per min., and is coupled to a Bullock 
alternator. The turbo-generating unit measures approximately 
47 ft. in length over all, 13 ft. 3 in. in width and 11 ft. 6 in. in 
height above the engine-room floor. 
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APPLICATIONS OF ELECTRICITY IN THE ROYAL 
GUN FACTORY, WOOLWICH ARSENAL.* 


BY COL. H. C. L. HOLDEN, R.A., F.R.S. 


When it was suggested to me that I should put before the Institu- 
tion, in the form of a Paper, a description of what had been done in 
the matter of electric driving in the Royal Gun Factory, with which 
I have been associated since 1899, I felt some diffidence in com- 
plying with the request, because it did not appear that a mere 
description of what had been done in this direction would possess 
sufficient interest unless there was some notable departure from 
ordinary practice, since the electric driving of factories is now fast 
becoming the rule instead of the exception. As far as I am aware, 
some of the methods I shall describe and illustrate to you are de- 
partures from the ordinary methods in vogue, and on that account 
Í am in hopes they may be of interest, and this must be my excuse 
for bringing them to your notice. I do not, however, intend to 
confine myself entirely to methods of electrical driving. but will 
describe more or less briefly other applications of electricity which 
have been found to be of use in this particular factory. 

The question of the relative merits of individual motors for driving 
machine tools versus motors driving groups of tools has often been 


discussed, but no hard-and-fast line can be laid down as to when 
either system should be used, except, perhaps, for tools which 
require a large amount of power, certainly not less than 10 H.P. or 
15 H.P. as a minimum; but the converse of this is not true, because 
it may often be expedient to employ a motor of even a fraction of a 
horse power for an individual machine. It comes to this, therefore, 
that each individual case must be considered on its own merits, and 
this is the principle on which I have worked. In the case of a great 
many conversions of workshops to electric driving all that has been 
done has been to substitute an electromotor for the prime mover 
previously used, be it steam, gas, or other engine, and though this 
may have effected an improvement in econoiny and other ways, it 
is nov by any means as good as if the whole system had been 
remodelled with a view to electric driving throughout. I may here 
explain, for the benefit of the few of those present who do not 
already know it, that the work of the Royal Gun Factory consists of 
the manufacture of guns ranging from 3 cwt. up to 60 tons or even 
more, and also in the manufacture of the breech mechanisms and 
other adjuncts and appurtances of the guns themselves. This work 
necessitates a very large range of machine tools, from boring 
machines 50 yds. in length, and lathes of 100 ft. bed, down to the 
smallest milling machines and lathes. There is, therefore, plenty of 
scope and opportunity for the employment of different descriptions 
of electrical drives. 

Although there were previously several instances where in the 
Factory electromotors had been substituted for steam engines, it was 
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only in 1900 that I converted the first of two large boring machines 
to a direct electric drive by means of a variable speed Schuckert four- 
pole motor of 25 B. H.P. (Fig. 1). The variation of speed was 
obtained by the now well-known method of varying the excitation 
of the fields, and the ratio in this case was 1 to 8:5 or so, giving 
speeds of from 250 to 880 revs. per min., which is amply sufficient 
range, without any further gear, for the work that is put into these 
machines. 

The machines themselves are of the simplest possible description. 
The headstock which revolves the work carries between its bearings 
& large worm wheel (Fig. 1), which is driven by a worm shaft form- 
ing a continuation of that of the motor, but connected to it by a 
flexible coupling ; the thrust of the worm shaft, which in such large 
machines is very considerable, amounting to tons in some cases, is 
taken by a thrust bearing of marine type, and through this the cut- 
ting lubricant passes on its way to the boring bar; this is only a 
precautionary measure, but, nevertheless, a necessary one, as not 
only is it very importart that the machine should not stop during 
& boring operation, but also, as they have to run from early on 
Monday morning till late on the Saturday night, and are only 
stopped for shifting or adjusting the work or tools, it is imperative 
that any trouble that could arise from a heated bearing should be 
guarded against; and I am happy to say that so far there has not 
been a single machine stopped from this cause. They run 
absolutely silently and without jar or vibration ; indeed, in this 
respect the worm and worm wheel, together with the electro-motor 
drive, is ideal; and even if it have the defect that it is slightly less 
economical than spur gear, this loss is more than compensated for 
by the extra accuracy of the work done and the freedom from 
breakage of tools. It would be impossible in a spur-gear-driven 
machine, I believe, to fine-bore a hole 12in. to 20in. in diameter 
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and up to 50 ft. in length without a variation of 0:004 in. in diameter, 
which is what these boring machines are called upon to do, and do 
to perfection, daily. 

The feed of the boring bar in the machines described is worked 
from the motor by means of a shaft, which connects it with change 
gear, similar to that of a lathe, at the other end of the bed, 150 ft. 
away. At this end there is also a 15 H. Pp. series motor, which can 
be mechanically coupled to the screw shaft moving the boring head 
and saddle, with the object of withdrawing or advancing one or 
both rapidly in either direction as required; in this case I have 
introduced a slip coupling (Fig. 2), which in the event of an over- 
logd not only slips, but also draws attention to the fact by making 
& hideous noise; this is, I think, better in many ways than the 
overload release, and much more convenient, of course, than a fuse 
which has to be replaced. It may be interesting to you to know 
that the change to motor driving, and the improved control of the 
speed, enabled us to turn out at once more than double the former 
amount of work done per week. It was considered necessary ai 
first to put the control of the speed in the hands of the foreman only, 
and for him to lock up the shunt regulator ; this is now found to be 
an unnecessary precaution. 

A later development of this method of driving is one whereby the 
driving shaft, just mentioned as running the whole length of the 
bed, is entirely done away with, and the one motor, now & variable- 
speed shunt motor, does all the feeding of the boring bar, as well as 
the rapid advancement and withdrawal of it and the saddle, the 
latter weighing 10 to 12 tons or more. How this is effected is shown 
in the diagram of this feed gear in Fig. 3. 
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The action of the gear is as follows: The motor drives the shaft 
through a flexible coupling H. This shaft carries on it the magnetic 
clutch B, and beyond the clutch the worm C. It also carries on a 
sleeve a pinion, and the overload clutch G and an armature. The 


stock carrying the gun tube, and the switches are so interlocked: 
electrically that it is impossible either to start the feed gear or to- 
leave it running unless the main motor is running. 


It will be seen that there is a magnetic clutch employed in con- 


worm gears into the worm wheel above it, from which the change ! nection with this gear, and as such clutches appear in a good many 
gear D, similar to that of & screw-cutting lathe, and situate 
behind the worm wheel, drives a horizontal shaft on which 
another worm engages with a second worm wheel, E. This 
latter can be eluteh 


ed mechanically by the claw clutch A to the 


II 


screw shaft I actuating the saddle. The claw clutch A is moved 
by a hand-wheel in and out of position, and the lever F that 
moves carries a contact which only allows of the magnetic clutch 
B being in action when the claw clutch is disengaged. Thus 
normally the drive is through the worm wheels and the change 
gear, but when it is desired to move the saddle quickly the 
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magnetic cluteh is energised and the pinion on the motor shaft 
then drives a spur wheel which is'keyed to the screw shaft I, 
the latter being thus driven direct. The feed can be varied 
55 to any extent required between the extreme limits 

y the combination of change gears and the varying speed of the 
motor. This gear is worked entirely from the main switchboard by 
which the man starts and stops and oontrols the speed of the head- 
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of the illustrations in the Paper, I may as well describe it in more or 
less detail now. | 

This magnetic clutch is, of course, only a variety of a friction 
clutch, but ıt has advantages over the latter in that it can be used 
under conditions which would be impracticable, and in many in- 
stances impossible, for an ordinary friction clutch, owing to the fact 
that it can be as readily worked from a distance as from 
close at hand, whilst its action 1s quicker and more definite 
as to holding power, and it cannot possibly stick or seize. 

As wil be seen from the accompanying illustration 
(Fig. 4), the c:utch consists of five essential parts, the slip 
rings l, for conveying the current to the coil g, the circular 
magnet k, the demagnetising rings. so-called, f, and the 
armature, which is merely a plain disc of Swedish iron or 
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& piece of high permeability steel. The remaining portions shown 
in the block are merely insulating rings, screws and nut for building 
the parts into the complete clutch which is shown at ¢. 

Two of the first clutches made over 15 years ago are shown in 
Fig. 5, and these are still in perfect condition. I am at present 
only using two types of these clutches, one rated at 6 H.P. and the 
other at 25 H.P. at 300 revs. per min. Owing to the fact that the 
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there is in winding bobbins with a finer gauge of wire than No. 36 
S. W. G. or 0:0076 in. diameter, it was not practicable to make a 
smaller clutch than the size named, which is only 7:5 in. in diameter ; 
indeed, in this case even it is necessary to add 1,000 ohms resistance | 
to that of the bobbin in order to reduce the current and prevent 
heating of the coil. 8,000 turns of wire are employed in either case, 
the sectional area of the bobbin being 1 sq. in., and the total 
capacity of the bobbing being 15:7 cubic in. for the 6 H.P. and 
82 cubic in. for the 25 H.P. clutch. 21 watts are absorbed in the mag- | 
netising coil of the 6 H. p. clutch and about 42 in the coil of the 
25 f. p. clutch. This gives an efficiency of under 1'5 watts per horse- | 
power in the case of the 6 H.P., which actually transmits 14:36 H.P. 
at 800 revs. per min.; the 25 H.P. clutch is still more efficient 
It will no doubt be readily seen that the diameter of the clutch has 
a more important effect upon the number of watts per horse-power : 
transmitted than any other factor, and that it is quite feasible to 
transmit 1 H.P. for quarter of a watt or even less. The original pat- 
tern of demagnetising ring was & complete disc, which is simpler 
und not impracticable ; but obviously some of the lines of force are 
uselessly diverted by it, and where high efficiency is desirable it 
should not be used. In the case of the clutch rated at 6 H. p., the 
horse-power transmitted at 800 revolutions is 12°78 with the com- 
plete disc, as against 14°36, with the two rings—by perforating the | 
disc with a ring of large holes concentric with the bobbin very | 
nearly the same efficiency is obtainable as with the rings—namely, | 
/14:82H.». These figures as regards horse-power 
transmitted were obtained with the surface of the 
clutches dry and free from oil, and it seems hardly 
necessary to point out that the horse-power which 
can be transmitted, if they are well oiled, is con- 
siderably reduced ; it is therefore necessary. to 
arrange in designing the mounting of these 
clutches that oil shall not by any possibility work 
itself between the acting surfaces. I have not 
found any great difficulty in this respect. Where 
it is impossible or undesirable to prevent the 
adhering surfaces from becoming oiled, then the 
clutch must be rated 50 per cent. lower, or else 
made larger in diameter to transmit the same 
power as when kept free from oil. Some 117 of 
these clutches are in daily work at the Gun 
l'actory, and are applied to a variety of purposes, 
some of which are illustrated in this Paper. 

A view of the Gauge-room, Royal Gun Factory 
(Fig. 6), shows the method of driving the lathes 
und other machine tools which was introduced 
when the shop was remodelled some four or five 
years ago; 1 have also some views of existing 
shops in which the old system of driving is still 
employed, so that anyone who wishes may be 
- nbleto appreciate the simplicity of the later sys- 
tem, as compared with the former. In the new 
arrangement, the motor, a 15 H.P., is attached to 
the wall and drives the main shaft, which runs 
down the centre of th - shop, by means of a belt 
at a point about midway in its length at a speed 
. of 450 revs. per min. 

' There is none of the usual countershafting 

: and its multiplicity of belts; instead there is 
one cone pulley over each machine, driving the | 
machine in the usual manner with a belt. These cone pulleys 
are, however, not carried on the main shaft, but on tubular bearings 
through which the main shaft passes quite clear, while the bearings 
themselves are supported on brackets; the pull of the belt thus does 
not come upon the shaft when the cone pulley is not running and the 


machine is idle; the cone pulley carries the armature of the clutch 


at one end of it, and against this end the electromagnet with its 
collecting rings is keyed or otherwise fixed to the shaft. The pins 
of the demagnetising rings enter holes in its face, and keep this 
part of the apparatus in position. Very slight longitudinal play in 
its bearing is given to the cone pulley, and a slight bias is given to 
the belt drive, so that the tendency of the pulley is to run from the 
magnet when the latter is de-energised. It is found that by adopting 
this simple method no spring or other device is required to keep the 
sarface from contact or rubbing when the clutch is not in action. 
The extent to which frictional losses are reduced can be imagined 
when it is expiained that when the motor-driving belt is thrown off 
and there is no current on the clutches, the main shaft can be 
revolved between the fingers. The switches used to actuate the 
clutches are of a selective type—that is, when the current is off, a 
pull at the switch rope puts it on, and a second pull cuts the current 
off again; this appears from practical experience to be more con- 
venient than the ordinary belt-shifting method in which two ropes 
are employed, one to put the power on and another one to cut it off. 
The base of the switch contains a condenser to render the extra 
current innocuous on breaking the circuit. 


(To be continued.) 
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voltage of the supply circuit was 300, and also to the difficulty that 


THE DICK KERR ALTERNATOR FOR STEAM- 
TURBINE DRIVE. 


Manufacturers of electric generators are now obliged to turn 


their attention to the design of a machine differing so much 
from their existing types as to involve practically the establish- 
We refer to the generators 


ment of new standard patterns. 
of large capacity which are to be driven by steam turbines, 
and whose speed is such that the number of poles on the 
machines ig greatly diminished, both the stationary and rota- 


ting parts become much smaller, and the whole lines of the 


design are altered. 

In the present article we describe the new alternator for 
steam-turbine speeds which Messrs. Dick, Kerr & Co. are now 
manufacturing. 

Two of these machines of 3,000 kw. capacity have just been 


installed at the Port Dundas electricity supply station at 


Glasgow. The turbines driving these are of the Parsons type, 
manufactured by Messrs. Willans & Robinson, and they have 
already been described in these columns (The Electrician, 
Vol. LV., pp. 211 and 895). It may be mentioned also that 


Fig, 1.— ALTERNATOR, WITH ExcirER, ON TEST BED. 


some of the particulars and curves in this article relate toa 
1,000 kw. machine built by them for the Bristol Corporation. 
The general details of the design, however, are applicable to 
both sizes of machine. 


The frame of the stator (Fig. 2) is made of strong cast-iron, 
and supports the st^tor laminations. Slot winding is employed, 
the conductors being insulated by means of pure mica. Special 
ventilating ducts are provided in the frame, and stiffening 
fingers are clamped on to the outside of the laminations for the 
purpose of obviating any danger due to vibration. The feet of 
the alternator frame are bolted to a special sole plate, and the 
bed plate is such that it is possible to slide the stator in a direc- 
tion parallel to the shaft, so as to uncover the rotor for easy 
inspection. Perforated shields protect the outside windings 
from accidental contact or mechanical injury, and are furnished 
with open spaces for ventilation. All external parts of the 
high tension windings are covered with sufficient insulation for 
the full voltage. 

The rotor body (Fig. 8) is built up of a central solid steel 
casting A (Fig. 7), cast under pressure, with four projecting 
poles. This central body is machined and bored out to a 
diameter larger than the shaft. Two cross-shaped pieces, 
B, are built at each end of the central body and carry the 


N, 


respond to air ducts in the laminated pole tips, these being | the spools in position. 
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rotor on the shaft. These parts are so arranged with refer- | laminated and are dovetailed on to the steel casting of the 
ence to the shaft as to leave an annular space all round for | central body. Special end pieces, shown at C, also dovetailed 
ventilation, the openings being shown at K. On the central | on to the steel casting, retain the laminated tips in position, and 
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Fic. 5. —STATOR COMPLETE WITH Exp SHIELDS. 


Fic, 6.—GENEBAL VIEW or TURBU-ALTERNATOR. 
body A radially drilled passages L are provided, which cor- | at the same time act as checks against centrifugal force to keep 


The dovetails on the central body A 
in line with openings left in the stator iron. The pole tips are | and on the end pieces Bare of such a dimension as to allow the 
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Fic. 7.—Dick Kerr 3,000 kw. TonBO-ALTERNA TOR. 
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flanges. The spools, after being formed and insulated, are 
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steel tips C to be put into position by sliding in on the dove- | Special pressed steel is employed for the shaft, which is finished 


tail of the central body A. It will be seen that when the | all over; the rotor is pressed over it with about 100 tons 


laminated pole tips have been inserted in position and pressed | pressure. 
together by means of the steel tips C, they are all interlocked | . — ¢,000 
and cannot shift. To guard against centrifugal force which 
would tend to spread the ficld coils laterally, wedge pieces F are 
inserted between adjacent coils, pressing against them and the 
laminated pole tips. 

The field winding is built up of solid copper strip wound on 
edge, insulated between turns by means of paper and mica and 
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Fig. 10.--SatuRATION CURVE3 OF THREE-PHASE ALTERNATOR. 
Four poles, 1,500 revs. per min., 1,000 kw., 6,000-6,600 volts, 5) ~. 
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The collector rings are of manganese bronze, fixed over a 
solid steel sleeve, and of a special construction which prevents 
deformation under working conditions, the rings being shrunk 


Fic. 8.— REVOLVING FI RLT S OF ALTERNATOR. 


supported in a special copper spool with heavy insulated 


e e,, 
subjected to hydraulic pressure in the axial direction of about HH 
50 per cent. over the pressure to which they would be sub. 
jected from centrifugal action in normal running. The copper 
winding of the field bears flat on the insulation, thus avoiding 
any danger of cutting. The terminal leads of each spool are 


carried out on the bottom of tho spool, and are composed of 
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very thin and flexible copper strips. Between the spools „5 ney 


special wedges, already indicated at F, are provided to with- 
stand the horizontal component of the centrifugal force, which 
tends to open the spools. The spools, after being assembled 
and connected up, are finished on the outside surface, where 
otherwise the copper would be bare, by means of a special 
varnish, which is oil and waterproof, thus presenting a very 
hard and glossy surface, making it easier to clean the machine. 
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Fic. 12.— CURVES SHOWING EFFICIENCY AND DETAILED LOSSES OF THREE 


PHASE ALTERNATOR. 
Four poles 1,500 revs., 1,000 kw., 6,000-6,600 volts, 50 v, 


of special metallic caps, which are fitted over the shaft and to 
the end of the rotor body. The connection of the leads to the 
collector rings is also protected by a special cap, which is easily 
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removable for inspection if necessary, the finished appearance 
of the collector rings and rotor body being such as not to have 
any loose connection or projecting part, making it possible to 
keep the machine clean when running. The brushes are of 
special graphite copper of very low friction coefficient and 
high conductivity. Those belonging to one collector ring are 
kept separate from the brushes belonging to the other. Ample 
contact area is provided on the brushes, and they may be 
adjusted and replaced if necessary when the machine is run- 
ning, without interfering with its working. 

. It will be seen from Fig. 6 that the exciter is overhung, 
being carried on an extension of the main shaft. It is de- 
signed to give its full load continuously, with a rise in tem- 
perature not exceeding 65°F. above the surrounding atmosphere. 
The commutator is of very ample proportions, while the 
brushes are made of carbon graphite, and are so arranged that 
they may be adjusted or replaced when the machine is running. 
The exciter is connected to the alternator shaft by means of a 
flexible coupling on one side, the other side of the shaft being 
supported by a spherical bearing provided with oil rings. 


——————————— 


MR. J. M. M. MUNRO’S INAUGURAL ADDRESS TO 
THE GLASGOW SECTION OF THE INSTITUTION 
OF ELEOTRICAL ENGINEERS.* 


Your choice of a chairman has been somewhat influenced, I believe, by 
a desire to recognise the early work of the pioneers of the electrical 
engineering industry in Scotland. Therefore, in choosing a subject on 
which to address you this evening, my thoughts first turned naturally 
towards these earlier days of our industry. We had then great faith in 
ourselves, and would have accepted an order to plan and do anything if 
only it were to be done by electricity. Thus the early work, although 
small, presented great variety of problem. Everything which is now 
commonplace routine had to be designed anew for each little undertaking. 
So it has come to pass that many of us who were privileged to take a part 
iu the work of these early eager days are each of the opinion that we were 
the first to invent and utilise a surprisingly large number of the electrical 
appliances now in common use. Between 1877 and 1882 almost every 
development of the next 15 years was foreshadowed. 

Glasgow has a world-wide reputation for enlightened and successful 
corporate enterprise. It may therefore be apt and useful to make some 
general remarks anent electricity in civic service. Few subjects have 
awakened controversy more heated than the policy of municipal trading. 
To the greater part of the electrical Press, and to many members of this 
Institution, municipal trading is the embodiment of albevil. Where there 
is smoke there is fire, and hostility so vehement has not arisen without 
cause. Thechief points against municipal trading may be stated thus :— 

1. Those countries which are soonest willing to spend money freely in 
extensive trial of great inventions long retain the manufacturing trade 
for which their experience pre-eminently fits them. Thus, steam engine 


making, shipbuilding and railway work were secured and held by Britain. . 


So also America, and Germany later, got a good grip of heavy electrical 
engineering. Public opinion does not yet permit towns to undertake 
venturesome pioneer projects. Therefore, it is not good policy to dis- 
courage private enterprise, either by direct veto or by the knowledge that 
it3 future may be limited by the formidable competition of the towns. By 
the time towns are ready to act heavy plant ia best made abroad. 

2. After a city has entered upon a scheme, suggestions from elsewhere 
are frequently unwelcome and their adoption often inconvenient. With 
a free field every new minor device and suggestion would fiud ready trial 
somewhere, and young engineers get work, experience and stimulus. 
Therefore, town monopoly here again hinders the advance of our national 
industries. Then there are argumenis founded upon the local results of 
civic trading. 

3. As the towns, by a dog-in-the-manger policy, delayed the progress of 
electric lighting, so will their formidable trading rights frequently debar 
their inhabitants from getting early use of many modern inventions. For, 
as already pointed out, under existing conditions, a town may not touch 
a trade for the supply of something not yet in general demand, and private 
enterprise dare not, lest it be robbed later of its fruits by civic competition. 

4. Great civic undertakings, founded by men of wisdom and public 
spirit, may in time be controlled by weaker men or even by self-seeking 
demagogues, who will use these undertakings to furnish their pockets or 
enrich their friends and supporters. 

5. A vast number of workmen in town service would, by compact voting 
power, be able to influence elections and advance their own wage and 
status at the expense of other citizens. 

6. Imperial and local politics develop burning questions ard the patron- 
age of city undertakings may be used as counters in the political game. 

7. Civic trading accentuates the evil attributed to all concentration of 
business into few hands—it tends towards a condition in which there are 
a few highly paid men and all others are slaves of system and routine. 

8. A crowd of officials and servants may not all be citizens so desirable 


as numerous master-traders with their workmen. Independence develops 


* Delivered November 14th. Slightly abridged. 


character and promotes diversity. Variation, struggle for existence and 
survival of the fittest are essential to progress. , 

9. Where a number of citizens are engaged in a trade it is unfair for 
the otbers to use common capital to crush them by entering upon a like 
trade. Those displaced ought at least to be generously treated. Too 
often towns adopt the tactics of unscrupulous traders who, by opposition 
or threat of it, endeavour to ruin a rival that they may buy him up cheaply. 

10. A group of gentlemen attending periodic meetings cannot be ex- 
Pere to exercise useful control over a business to which they have no‘ 

evoted their lives. So soon as they begin to understand it, they are apt, 
for other reasons, to lose their seat on council or committee. 

11. Each committee is eager to show improved results under its 
management, yet its members do not suffer financially through mistakes 
made. Thus arises risk of rash extensions followed by deceptive financing. 
The like cause may delay development. 

12. When municipalism is triumphant a town will be engaged chiefly 
in providing and distributing the necessities and luxuries of life. Buta 
town cannot live permanently on taking in each others washing.” It 
must do work for those outside to obtain its supplies of food and raw 
materials. The town will be forced to undertake much such work also. 
For in many trades an external business cannot be built up and sus- 
tained by private traders who are cut off from a local market. 

13. If a town decay and fall off in population, those who remain will 
be forced to flee to escape the burden of taxation consequent on reduced 
income from elaborate undertakings. 

As 13 is deemed an unlucky number, I will add one more of the argu- 
ments which suggest themselves. 

14, The element of persona! trust in trading is healthy. But to avoid 
even the suspicion of favouritism and corrupt practice, town committees, 
in accepting contracts, are also forced to accept the lowest tenders from 
anywhere. This tends to the extinction of the small trader and (notwith- 
standing all possible specification and inspection) it leads inevitably to 
inferiority of workmansbip and the degradation of labour. 

Many of the evils prophesied bave not yet come to pass. Hitherto city 
undertakings have conferred more benefits than injuries upon the citizens 
generally. Arguments like those of 3 and 9 may be reversed by com- 
pelling towns to treat pioneers liberally. We note, also, that the free 
competition of private trade is of itself tending towards a centralisation 
productive of evils worse than those of municipal undertakings. Mean- 
time, we must play the game in the field as we find it. City Corpora- 
tions have powers: many of them are eager for more. Let us see, then, 
what limits, if any, may bs agreed upon for town trading, and then go on 
to review what has been and what may be done within these limits by 
electricity as a civic servant. 

The best known statement of the legitimate scope of town trading is 
that made by our own ex-Lord Provost Chisholm while under examina- 
tion before a Parliamentary Committee. I have not the report by me, 
but it was (if 1 remember aright) to the effect that a town ought not to 
undertake the supply of a commodity or convenience unless—lIst, such 
service would be beneficial to the citizens generally—not a mere section 
of them ; 2nd, the service to be efficient needed somewhat of the nature 
of a monopoly; and 3rd, the operations connected with it involved struc- 
tural interference with streets or other public property. These conditions 
together have the merit that they may be accepted by those who approve 
and by those who disapprove of town trading. 

Electricity, I think, first formally entered the service of St. Mungo to 
do fire alarm work. The subject was before the magistrates in 1872. 
Mr. Symington, already well known by his telegraph exchange, was engi- 
neer and contractor for the street fire alarm installation of 1877. It was 
designed after the fashion of the common electric bell arrangements, but 
strengthened and encased to suit the exposed conditions, and it usefully 
served its day. This was succeeded by 1885 by another, the present 
system, designed by one of the members of this section of our Institution. 
It retained the direct point to point circuit, but transferred the batteries 
from the street boxes to the central fire stations, made the action of the 
push more certain and less under the continued control of the sender, 
provided terminals for portable telephones, and provided also, among 
other things, for a ready instantaneous distinction between. a fire call and 
the result of an accidental contact on overhead wires. These, with im- 
provements on the indoor fireman’s call arrangements, permitted the 
committee in charge to report, after a visit to the chief stations in 
America and Britain, that the Glasgow fire alarms were in their opinion 
the most efficient and reliable of any. Under the able control of the fire- 
master, who has further strengthened the mechanism where experience 
dictated, this favourable comparison yet holds good, I believe. There are 
in Glasgow 239 public and 50 private street fire alarm boxes besidea 34 
May-Oatway installations. During the last 10 years about 5,000 fire calls 
were received, of which less than 1 per cent. were imputed to faults in the 
apparatus. If private automatic fire alarms are made sufficiently reliable 
with a small visual or continuously audible signal ontside of the building 
protected by them, I do not see any fatal objection to these being coupled 
up to the nearest street fire circuit £o a8 to signal there own message-- 
although I daresay the Fire Brigade would prefer their wires kept apart 
as now. 

When dealing with fire brigade affairs it may be of interest to state 
that there is now under construction for Glasgow an 80 ft. fire escape 
driven by two electric motors pivoted on the front axle, and having 
pinion wheels gearing into teeth on inner circumference of front wheels. 
Motors get current from a dynamo driven by a 30 n. H.P. petrol engine on 
the car frame of the fire escape. This electrical arrangement is being 
tried not merely because it permits the motor to run at full speed and 
power at starting and at any speed of car, but chiefly because the electric 
motors do not interfere with steering. The petrol engine could not be 
applied to rear wheels, for the rear wheels have to be canted up when the 
ladder is extended, 
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Firemaster Faterson's police telephone communication boxes, by which 
a policeman on his beat may call, or be called from the police office by 
electrically turning on a coloured light, is also worthy of honourable 
mention. Small and numerous street boxes as well as kiosks, telephonic 
or other, from which the public could call police or ambulance, would be 
useful, especially at night, when ordinary telephone call offices are shut. 
Were this done it would be desirable to keep the fire alarm signal as it is, 
a distinct apparatus on its own circuil, not combined, as some other 
towns have them. Various towns, both at home and abroad, have made 
extensive trial of police kioske. 

In 1875 or thereby, a number of town clocks were hourly controlled by 
electric current by a device due to Mr. Brockie, of aro lamp fame. The 
controlling and the sending mechanism were situated in the premises of 
a well-known clockmaker, the controlling clock being governed in tarn 
by electric pulses second-by-second from Glasgow Observatory. In 1880 
the sending apparatus was greatly simplified and made more reliable by 
one of your members, whose firm held for a time the sub-contract for 
the overhead wiring also. The principal of these clocks was a very 
simple one. They were ordinary clocks of good make, having the minute 
hand (with the hour-hand gear) spring-tight on the axle. A current, sent 
hourly round all the clocks of a district in series, actuated an electric magnet 
on each, whose armature, by means of two projecting pins, set the bands 
exactly to the hour. Such a system, if fitted to-day, with underground 
wires, would equal any system in simplicity ; therefore, perhaps, in cer- 
tainty. They gave trouble after a time because the overhead wires were 
constantly being broken or put in contact, and partly also, I think, 
because the electric control was on the whole so‘good that ordinary care 
was not taken with the common clock mechanism. I believe the price 
charged to the town did not permit of it. All went well, as a rule, unless 
the clock went over three minutes or so wrong per hour—an ample 
margin surely. Yet even then they had one good point: wher they did 
go wrong at all they went so far wrong that nobody was in doubt of the 
fact. After many years’ use this system died of exhaustion, and was buried 
to await resurrection in a glorified form. Of late new proposals for keep- 
ing the city up to time have been under consideration and trial. One of 
the best of these—Prof. Becker's second-by-second escapement drive—has 
given promising results, as also have other competing systems. 

The so-called Normal Zeit clocks, popular in Germany, have been well 
spoken of. This system more resembles the old Glasgow system with 
useful additions. The clocks on a circuit are not in series, but in parallel, 
and are electrically wound and regulated, not together, but in succession, 
so that it is possible to get in the control office an automatic record of the 
accuracy of each clock. Perhaps, when aerial power transmission is a 
little further on, the city will provide aerial power impulses able to syn- 
chronise not only all public but all private clocks and perhaps our watches 
also. I understand that Vienna has made some experiments in this direction. 

Early in the year 1880 the present writer issued, in Glasgow, several 
thousand circulars regarding a proposed telephone exchange at a £5 annual 
rental. With the limited number of subscribers then possible such a 
rental would have been remunerative. This circular met with an encou- 
raging response, but the private firm who fathered it shrank from the 
added cost of a law fight with rival telephone patentees not then united. 
Early in 1880 the Bell Telephone Central Exchange was opened in Queen. 
etreet. Mr. David Graham about this time founded, in Doug:as-street, 
the Glasgow Medical Telephone Exchange, to which was soon added the 
Legal, the Stockbrokers, and the Commercial Exchanges at the same 
centre, and these were soon followed by the Edison Exchange in South 
Exchange-place. These, in time, became the nuclei of what is now the 
great local undertaking of the National Telephone Co. The Corporation 
Telephone Exchange, first discussed by the Council in 1892, licensed and 
begun in 1900, was opened in 1901, and the present speaker had the 
satisfaction of filling in the first application form—having been at hand 

when the printer’s proof copy arrived. I am informed that the exchange 
has now 10,231 names on its directory. 

We can, however, unite in hoping that, if the Government do not 
extend the period of the telephone licence of the Corporation, they will 
pay such a price for our exchange as will obviate loss to the city. If so, 
tbe citizens will have benefited by their venture. In April, 1900, after 
20 years’ operation, the subscribers in the directory were 6,590. This year 
in April the combined direetory numbers are 25,221. 

The Corporation Gas Bill of 1882 proposed to take power t» supply 
electric light in Glasgow, but the clauses were deleted before going to 
Parliament. In 1890, however, a provisional order was applied for and 
obtained, and on Fetruary 25, 1893, Waterloo-street supply station began 
to supply the street arcs, and a few months later private consumers were 
connected up. In March, 1892, the town bougbt the pioncer undertaking 
of Messrs. Muir, Mavor & Coulson (Ltd.), in John-street and Miller- 
street. At that time the undertakers were from John-street supplying 
current mainly through overhead wires at 2,400 volts single-phase alter- 
nating, with transformers in the consumers’ premises, Their Miller-street 
100-volt station, opened in 188}, chiefly, I believe, for supply to the 
General Post Office, was the successor of the earlier temporary plant of 
1879-80 in George-Equare. I forbear to revive old controversies by dis- 
cussing whether No. 9 of the objections to civic trading was cancelled by 
ihe price paid for this early and praiseworthy enterprise. Several not 
unimportant supply stations were early fitted by private firms for railway 
and other lighting, but these did not pass into the bands of the city. 

In 1889 the Kelvinside Electricity Co. was incorporated, and a pro- 
f pectus issued and notice given to the local authority of intention to apply 
for a provisional order for the supply of electricity to that district —the 
plans, specifications and estimates for a 10,000 10 c.p. lamp station 
having been previously prepared. The second prospectus of this company, 
and plans of a similar 30,000 lamp station were issued in 1890, after the 
bill confirming the Glasgow and the Kelvinside and other provisional 
orders had received the Royal assent. Owing to various circumstances, 


into which I need not cuter, it was August, 1893, before the first section 
of this station was opened for public supply. It was purchased by Glas- 
gow Corporation in 1899. l 

By 1897-98 the scheme for the large supply stations at Port Dundas 
and Eglinton Toll, with certain other sub-stations, was well under way. 
The energy generated at the various Corporation generating stations has 
increased from about 408,000 units in 1893 to over 44,000,000 units in 1905. 

The Private Tramway Company’s lease of the 60 miles (counted as 
single track) of Glasgow tramways expired in 1894, and the city then took 
up their operation. On October 13, 1898, Springburn line was opened 
with overhead-wire electric traction, The 13th was not in this case an 
unlucky number. The whole Glasgow tramway system was similarly 
operated by 1901.2. There are now fully 700 cars and some 150 miles 
of track. The number of passengers carried in year ending May, 1905, 
was nearly 200 millions. The total capital expenditure equals about 
£2, 158. per inhabitant of Glasgow, and every man, woman and child 
takes about 200 journeys a year, spending about 15s. each in doing so. 

Some city routes are yet unserved with cars, and others, when most 
needed—at busy hours of wet or cold days—are very badly served. The 
double deckers come slowly, probably that their safety may have adequate 
trial. Larger cars are advocated—trailers would be more economical, 
perhaps, but they occupy room. The rapid growth of demand portends 
congestion of street traffic. Underground or overhead routes must come. 
Perhaps it would pay the town to buy and electrify the existing subway 
to begin with. The Finnieston tunnel also may yet be useful as part of a 
relief north to south line. 

There is some 21,800 n. H. r. installed for tramway purposes—a very 
ample allowance hitherto. The capacity of the electricity department 
plant in May this year was 10,993 kw. ; but important additions are being 
made in the form of 8,000 kw. turbines coupled to generators of 6,500 
volts and frequency 25. This brings me to the subject of the production 
and supply of electrical energy in bulk for all civic purposes. This pro- 
blem differs in many respects from that of the now familiar or district 
supply. The common city electricity generating station is, so far, a solution. 

The following figures refer to the year 1904-5. Gas figures are added 
mainly because they affect the question of coal, and may yet be otherwise 
closely related to the subject in hand. By useful units I mean the 
kilowatt-hours sold by electricity department, or issued from tramway 
sub-stations for traction purposes and lighting of cars. 

Operative Kw 


Units Useful and Max. Tons 
generated. units. incidental 163 d. coal. 
` losses. ; 
E = Electrical dept. = 20,340,556. . — oe — . — . 47,356 
E bought from T = 1, 243,532. = — — . — 
21,584,088. 18,248,468 .. 154% .. 13,437. — 
T = Tramway dept. = 23,918, 863. a . — . . 8,517..35,267 
T sold to E ecco co — 1,243,532.. aaua ee 5 es Or .. — 
22,675,831..17,951,961 .. 204% .. 6,300.. — 
Combinel totals ....41,259,419..36,200,429 .. — .. 19,737..82,623 


In Montreal, I have been told,a population of one fourth of Glasgow 
uses nearly three times the electrical energy. 
Cubic feet of gas generated ... . 0,419,539,000 ........ 680,235 


Total tons of coal............ 762,858 


The load factors work out at, for tramways, 41 per cent. excluding 
current sold to E, or, including this, at 30:8 per cent., and for the 
electrical department on total amount generated, including current 
bought = 18:3 per cent. Coal per useful unit (plus and minus amount sold 
by T to E) comes out at, for tramway department 4:1 lb. coal per useful 
unit, and for electricity department 6 2 lb. —a coal difference doubtless due 
to such factors as larger plant units, smaller stand-by losses, more regular 
hours of load and, in smaller degree, to other points of difference of load 
factor. For, of course, the chief effects of load factor come in in the stand- 
ing charges. The effect of the use of electric lighting secondary batteries 
on this coal rate would be of interest to study. 

I made out the probable corresponding figures for the year 1915. As 
no two men would quite agree on the effect of the various factors which 
may and must influence n prolongation into the future of the curves 
of rate of past increase, I do not g ve the resulting figures. Improve- 
ments in generating methods anl in the efficient use of the energy tend to 
lower the total consumption.  Inercas? of population, of trade, of money 
and of new applications of c'ectrical energy tend towards increase. The 
figures ssem to suggest, however, a total consumption in 1915 for eleztrical 
purposes of some 200,000 tons, and for gas of 560,000 tons—a figure 
which might be much increased if & very cheap gas were greatly used 
for heating purposes. Much of tbe gas coal is necessarily derived 
from special sources, but it may be of interest to state that the annual out- 
put of coal of the Lanark:hire coalfields is 17,000,000 tons. It has been 
estimated by some thit this rate of output could be continued for 100 
years or thereby. 

These figures raise several questions of policy primarily applicable t» 
large cities. 

(a) Ought the production of electrical energy to be combined under one 
management distinct from the great departments whichh ave to do with 
its sale, general distribution, and use for traction, light, power, &2?. 

(b) Ought these great coal burning undertakings to have their works 
outside the city proper. 

(e) Ought a great city to do with coal as most have done with water 
that other great necessity of life—acquire their own coal fields as they 
have acquired their mountain lochs and water-gathering areas. 
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In the smaller towns, and in early electrical stages of all towns it is 
economical to combine everything as one undertaking. In our own city 
there were special reasons for providing a generating station for traction 
purposes alone. The then existing electric lighting generating units were 
deemed too small and too slim for anticipated, if not quite realised, sudden 
overloads ; the extended area to be served with traction demanded pres- 
sures and forms of current quite unlike those hitherto preferred for 
moderate-sized electric lighting areas; and the traction engineer also 
naturally wished to gain for the department for which he was responsible 
every possible modern advantage. In the largest cities—and for con- 
venience we shall still speak of Glasgow as representative—the work is 
rapidly becoming so great and varied that, in this age of specialists, it may 
be found advantageous to subdivide and put each department under 
management which bestows all its study and attention upon one great 
branch. It is obvious that a power department would have to be in close 
touch with its primary customers, the distributing and traction depart- 
ments. Arrangements would have to be made, therefore, for interchange 
of information, if not, indeed, for a cortain amount of combined meeting 
and action. Possibly a supreme electrical adviser, continuously or occa- 
sionally employed, might be necessary, but probably regular consultation 
between the various chief departmental experts, and a periodic union of 
the committees for important joint decisions would serve all purposes and 
prevent injurious interfriction. 

Passing from this question, the first point to be settled is: where could 
dividing lines between power and consuming departments be best drawn ? 
Already the rudiments of subdivision exist. The prime duty of a power 
department would be to generate all the electrical energy required for all 
purposes, and deliver it in bulk at a uniform price to the other depart- 
ments. The phrase uniform price” does not necessarily forbid that 
each department might benefit by its specific load-factor ; that is a matter 
for consideration in the interests of the citizens as a whole. 

Were this settled so far other questions emerge. To-night I may be 
permitted some running observations on one or two points only. The use 
of one uniform pressure for generating in bulk would mean the abandon- 
ment of such economy as is to be obtained by direct production of con- 
tinuous current at 250 and 500 volts or thereby for areas near to the 
present generating centres. It appears to me that the varions economies 
of uniformity, concentration and distribution would more than recompense 
for this. Yet, unless indeed the generating station were removed to the 
coalfield, there would be no immediate need to cease generating at low 
tension for supplying the area near the station or stations. The capital loss 
on some existing plant would be in Glasgow an important factor to consider. 

À power department would, I think, undertake to deliver its energy at 
the sub-station terminals. As to the care of feeder and distribution cables, 
I suggest that the city department, which now makes and maintains the 
streets, should act as contractors to all electrical and other departments 
for all work connected with the opening and closing of streets and every- 
thing but actual conduits, cast-iron boxes and cables. Subwaye, when 
made for all sorts of pipes and zables, would, of course, be constructed by 
the Street Works Department referred to. It may save some discussion 
and delays for each electrical department, including the telephonic, and 
for gas and water departments to send each their own men to open and 
close streets where and when they will. The method has its advantages, 
but is unpopular with those who use the streets and find them so often 
up. Already in Glasgow this trouble is much reduced by having the 
Street Works Department to permanently restore the streets. With an 
arrangement such as that proposed, the power department without a 
special street staff could be responsible for its feeders up to the sub- 
stations. Other departments could adopt the method so far as they found 
it beneficial. 

I set out to consider this question of power generation and distribution 
with some bias in favour of sites at coalfields owned by the Corporation. 
So far as I got with the matter, however, I have not been able to convince 
myself, and therefore will not attempt to convince others, that the removal 
of electricity generating stations outwith the city would be financially ad. 
vantageous. The profit-margins of coalmasters, the cost of conveying coal 
to and ashes from the city and the cheaper sites together amounted to 
very little per unit generated ; and the interest and depreciation on cables, 
and the 5 to 10 per cent. loss in the long main feeders, and the reconver- 
sion of all instead of only the greater part of the energy more than 
swallowed up the savings. Then the fact that gas took so much more 
coal than electricity, and that coal of varied kinds not all obtainable to 
advantage near Glasgow, and the possibility of special coals being pre- 
ferred for producer-gas plants were difficult facts to work into a coalfield 
purcbase scheme. If the city relied for light and locomotion on plants in 
isolated situations— possibly also on overhead feeder lines—it might be 
suddenly deprived of both in time of war or civil commotion. The chief 
remaining point—the improved amenity—was partially discounted by the 
promise of gas engines. For the large power producer-gas” engine, if 
not the gas turbine, is sure to arrive. The temperature inside gas engines 
is some 1,500°C, often more, and steel turbine plates corrode rapidly at 
600 C. But the ingenuity of gas engineers will doubtless find means to 
avoid this trouble. 

W. C. Unwin has recently given to the Institution of Gas Engineers, 
as an approximation to a working formula for coeflicient of friction 
in flow of gas, ( = 0,004 (1--1d.) : d being diameter of pipe in feet 
(not inches, as stated in Science Abstract No. 2,125). He supplements 
this also by a more exact formula. He also gives figures for trans- 
mission through 1 mile of Gin. pipe, of gas (free density 0:55 of air) 
sufficient to yield fully 2,000 H. p. in a gas engine. The initial pressure 
at pipe entrance is 34-7 lb. per square inch and 14:7 (atmospheric pressure) 
at outlet—a loss of 201b. These figures are apparently based on isothermal 
compression and transmission. Of course, they do not mean that the 
head required for 2 miles would be 20 x 2+14°7,and 80 on, for the gas 
compresses as the presture rises, and the frictional resistance, while it 


increases somewhat with the density, increases more rapidly with the 
velocity, and is, therefore, greater at the lower end of pipe line where the 
bulk of gas is greater. Schemes for such supply are being promoted in 
Britain—one io Lancashire, I think. The subject has been having some 
attention of late. I commend to some of you familiar with air and gas- 
transmission problems, as the basis of a useful Paper, a comparison of 
“ electrical” and “fuel gas" transmission of power giving the horse- 
power and conditions required for compreasing, delivering to pipe, and 
transmitting through pipes of 10, 20 or more miles in length a supply of 
producer or other gases sufficient to feed the engines of large electricity 
generating stations. It would involve consideration of many side problems 
of site of gas works, compression, high and low-temperature troubles, 
best pipe sizes, pipe joints, &c. For such distances the power spent in 
initial compression is very considerable—if economical sizes of pipes 
are used. The compression to 100 Ib. of 2,000 cubic ft. of free gas per 
minute would, with mechanical losses, absorb nearly 400 m.p. This gas 
would only give about 2,000 B. H. P. in gas engine after its arrival at atmo- 
spheric pressure. Perhaps it may be possible to generate the gas under a 
high constant pressure ; the power required to compress the gas would still 
be derived from the thermal units of the fuel or their equivalent, but such 
& process might avoid the heavy outlays, expenses and losses of steam 
boilers and compressing engines. But I may be suggesting here what is 
already familiar to, or found impossible by, gas experts. Pressure in 
existing gas-making apparatus leads to leakage and also impoverishes 
the gas. If, however, transmission of compressed gas were found as 
economical as electrical transmission, we would have yet another depart- 
ment working in unison upon electricity supply—the gas department, 
responsible for supply of fuel to the power stations. If so, it is by no 
means certain that the gas ganerating works would be best placed at or 
near coal mines. Perhaps the gas could be delivered to the power station 
at high pressure, if it can be so generated, and thus simplify the gas 
engines as well as reduce transmission losses and return a part of the 
compression power. 

Refuse destructors are most useful sanitary appliances. In much 
smaller towns than Glasgow it is, doubtless, wise to use their heat to 
raise steam for electric lighting if no other sufficient outlet for the steam 
can be found. I do not refer to the purchase of an exhaust pipe, but to 
baths, hot water supply, and rough power purposes, such as making 
clinker bricks, &c. In large cities the site of electricity generating station 
and ita atrangement could only be affected disadvantageously by adapting 
these to the requirements of refuse destruction. Yet the best destructor 
economies may be obtained where the electricity demand is large enough 
to absorb the day and night output of the destructor—ready, in fact, to 
take all it can give and large enough not to miss it much when the 
destructor stops for cleaning or from exhaustion of the day's supply. 
The peak figures at Hackney are 105 units per ton of refuse, which, at 
80lb. water per unit, works out at 1:4lb. steam per pound of refuse. As 
our tramway coal cost is 12d. per kw. hour, the fuel value of refuse 
appears as if about ls. per ton. But it would not pay an electricity 
station to buy it at that price, as the total costs of burnimg it, including 
interest, depreciation, taxes, labour, &c., vary from 3s. 6d. to 6s. 6d. per 
ion destroyed. Mr. Maxwell has kindly given me some Partick figures 
from which I deduce the following as actual or possible. Three tons refuse 
per day used for banking fires are included throughout. Sundays are 
excluded. The population of the area from which refuse is drawn is 
about 64,000. 


Efficiency of Destructor Boilers —1:82 lb. of Water evaporated per pound 
of Refuse Usefully Burned, 


Per hour for 
Per day. 1 hours daily. 

Tons of refuse, summer .......... ——— «So arr 

n. Or. . eee Li vla ee s 65 e an 

„ „ „ average (say) ))));;ů:;):):): : 50 (Actual av. 47) 
Units generated per ton of refuse ........ 88 Aa 
B.H.P.-hours E - Qi. MERE EA E ate 130 ats 

Fuel value (at 0:12d. per kw.-hour for coal 
0:12 x 88 = per ton 104d.) 
Quantities per 1,000 People. 

Average tons refuse .......ccccccercsecnace : 0:781 0043 
Units generated......... e ee ee 08:728 3:820 
D.IEÉP:-hoüts--...4. 2s ei Rs Rd Gee iN DS 1015530 5:640 

Quantities per population of Glasgow (1,700,000). 
Average tons ref uss cee enn 781:0 43 
Units generated ................... . 68,7280 3, 820 
BH P -Bours 2:592 x AR Rae EN Eee . 101,5300 5,610 


Unless I spoke of peat and paraflin there are no other sources of power 
left to discuss. I have a note by me—I do not know its source—that 
3 square miles of peat moss of average depth might supply 10,000 R. P. 
for 60 years. Mr. A. Dal, in the Engineering Magazine of November, 1902, 
points out that the water in peat (in pressed peat, I suppose) makes it 
suitable for generating power gas, and ranks it with coal slack containing 
60 per cent. carbon. The future may see a power station on Rannoch 
Moor. To the still more distant future I refer the direct utilisation of 
the sun's rays or of the internal compression heat of the earth. A more 
likely source of energy is the momentum of the electrons in the atoms of 
matter—a source of unbounded energy yet practically inaccessible. 

But returning to more familiar things, we have not yet spoken of the 
ex-urban electricity demand. The spread of car lines outwith the city 18 
pregnant with suggestions of coming change. If city cars run to Paisley 
and Johnstone, why not to Edinburgh or Kilmarnock. Express cars on 
a ten minute service between Glasgow and Edinburgh would be useful 
and popular. If the Imperial Government found it necessary to take over 
all civic telephony because towns needed interconnection, and country 
districts wanted teJephonic facilities, how much more will they on the 
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same principle desire to take control of traction in and between towns. 
Will the electrification of main line railways too be after alla Government 
undertaking. Again, if the great District Electricity Supply Companies 
prosper as they hope, will not the time come when their power over trade- 
in-general may be too great, and agitation arise for their absorption by 
county, if not by Imperial Government. But this line of thought is too 
tempting and nuggests too many possibilities, and we turn again to present 
day affairs. I have been compelled also to omit reference to many points 
related to the subject in hand—some of them important—like street 
lighting. I hear, by the way, that a northern town is making trial of 
mercury vapour lamps for the lighting of unimportant streets. They are 
at work and are found useful, I understand, in Oban and elsewhere. We 
have heard a good deal about the substitution of gas for electricity 
in Queen Victoria Street, London. We all know several reasons 
which conduced to this result. In street lighting, however, I think 
the best test is not a general look round, nor even hotometric 
measurements. Let any one go to the street referred to, an take out a 
pocket timetable or other small print book containing unfamiliar names 
or figures, and see whether he can read at any part of the street. In 
Queen Victoria street I found the diary unreadable 15 yards from the new 
gas lamp posts. At the end of the street, at Blackfriars Bridge, where 
there are modern flame arc lamps, it was possible to read by the light of 
one of them at o distance of over 100 yards. It must be admitted, how- 
ever, that the displaced arc lamps were in lanterns of a singularly ineffi- 
cient and hopelessly antiquated pattern. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Deflection of a-Rays.—-A. S. Mackenzie has measured from 
the deviations of a beam of a-rays in a magnetic and in an 
electrostatic field tho value of the velocity r, and of the ratio 
e/m for the rays from radium and polonium, in order to search 
for evidence of a change in any of the quantities t, e, or m as 
the rays travel in an ordinarily good vacuum. To be able to 
take both eye observations and photographic records, the 
author used a *'scintilloscope " consisting of a zinc sulphide 
screen of thin glass, against which the film of the photographic 
plate could be pressed from the outside. He found the electric 
dispersion of the beam much smaller than the magnotic dis- 
persion, and amounting to only 10 per cent. of the deviation. 
If there were different kinds of particles sent out by the radium, 
the lesser dispersion in tho electric field would be explained if 
the energies of the different kinds of particles were much more 
nearly the same than their momenta, as these are the physical 
quantities involved in the electric and magnetic deviation 
respectively. The slowest rays from the radium examined 
have a velocity of 1-18 x 10" cm. per second, and the fastest 
1:74 x 10%. The average is about one-twentieth of the velocity 
of light. The ratio ejm is 4°6 x 103, instead of the 6:2 x 10? 
of Rutherford and tho 10* of the hydrogen atom. If the 
charge is the same as that of the hydrogen atom, the mass 
of the «particle must be about 22 hydrogen atoms, or 
something like the hydrogen molecule. Since molecules can 
hardly be assumed to be present, it is most likely that both 
hydrogen and helium atoms are given out by the radium, and 
that their energies are about the same, so as to give a small 
electric dispersion. As regards polonium, the average velocity 
of the a-particles expelled by it is greater than that of the 
same particles from radium, but nono of them attain the high 


maximum velocity of the radium particles. 
[A. S. Mackenzie, Philosophical Magazine, November, 1905.] 


Heusler's Magnetic Alloys.—B. V. Hill has made some further 
discoveries in connection with the magnetic alloys of non- 
magnetic metals discovered by Heusler. He finds that they 
show an irreveraibility with regard to high temperatures, just 
as the nickel steels show an irreversibility with regard to low 
temperatures. He worked with an alloy containing 60 per 
cent. copper, 25 per cent. manganese, and 15 per cent. alumi- 
nium, and another alloy containing more aluminium. The latter 
showed an induction B = 5,750 c.g.s. in a field H —87 c.g.s., 
with a comparatively large hysteresis. It was then subjected 
to repeated heating and cooling. Starting with a magnetic 
intensity of 311 units, the curve fell till it reached the 
axis at 320deg. On cooling, the magnetisation was found to 
be only 267 units. On heating again, the magnetisation did 
not disappear completely, but remained as high as 7 up to 
500deg. On cooling, it appeared much diminished, being 
only 27 deg. at ordinary temperatures and 36 deg. at the tem- 


perature of liquid air. The author attempted to restore the 
magnctisation by heating to dull redness, but only attained an 
intensity of magnotisation of 90 units. Heating to a bright 
red made this 155 units, and subsequent exposure to liquid air 
165 units. The other alloy, heated to 950 deg., lost its mag- 
netism permanently and became 14 per cent. lighter. The 
nickel steels arc heavier in the non-magnetic state. 
[B. V. Hinr, Physical Review, November, 1905.) 


Very Soft Röntgen Rays.—W hen the vacuum in a Röntgen 
tube is successively reduced, the velocity of the cathode rays 
and the intensity of the Röntgen rays diminish simul- 
taneously. When the E.M.F. falls below 30,000 volts the 
fluorescent screen and the photographic plate cease to show 
any effect. W. Seitz has inquired whether this is due to a 
cessation of production of X-rays or to a cessation of their 
penetrating power, thus preventing them from traversing the 
glass wall of the tube. To decide this question, he replaced a 
portion of the glass wall by an aluminium partition, and found 
a vigorous production of X-rays down to voltages as low as 600. 
So long as the glow-light reaches the anti-cathode, X-rays pass 
through thealuminium window. Their photographic action is 
particularly strong. Probably they are more freely absorbed 
by the film than the harder rays, and are thus more fully 
utilised. Action upon bacteria is also very strong, but it is 
correspondingly superficial. Between 1,500 and 6,000 volts, an 
aluminium film of 0-00075cm. thickness absorbs more than half 
the rays. The difference in the penetration through the various 
metals is less marked than in the harder rays. There is no 


magnetic deflection. 
IW. Serrz, Physikalische Zeitschrift, November 9, 1905.] 


The Electron Theory. — W. Wien reviews the present position 
of the electron theory, and touches upon some outstanding 
difficulties which have yet to bo overcome. One of these lies 
in tho constitution of the electron itself, which may possibly 
never be elucidated. The theory is bound to ascribe a definite 
size to it. If its shape is spherical that size may ba calculated, 
and it comes out as about a billionth of a millimetre. Tho 
concentration of an electric charge upon so small a vclume 
would, according to our ordinary conceptions, bring enormous 
forces into play, which would tend to destroy the electron. 
It is, of course, hardly admissible to assume the existence of 
parts and forces within a particle that is supposed to be indi- 
visible. Another difficulty lies in the permanence of the 
spectrum lines—i.e., the periods of vibration or revolution of 
the electrons in the atom. The radiation emitted by them 
must damp these vibrations in the course of time, and it re. 
mains to be explained how the energy received from external 
radiations is utilised to maintain tho standard rates of revolu- 
tion. Gravitation, also, is not yet reduced to E.M.F.s, though 
several ingenious attempts in this direction have been made. 
They all, however, require new assumptions of a somewhat 


artificial kind. 
IW. Wren, Physikalische Zeitschrift, November 9, 1905.] 
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A New Heut Engine.—M. Cantor makes an interesting com- 
munication with regard to a new principle in heat engines. It 
is well known that the efficiency of a heat engine depends upon 
the amount of expansion of the gases employed, that is to say, 
upon the ratio of the final to the initial volume. Successive ex- 
pansions extend this ratio in one direction, and initial pressure 
extends it in the other. But no initial pressure capable of solidify- 
ing the gas and thus reducing it to the smallest possible initial 
volume, has yet been employed. The author indicates a theoretical 
method of doing this. The engine contains incandescent oxide of 
copper, and it is worked by blowing some liquid fuel, say 
petroleum, through the incandescent mass. The liquid fuel 
and the solid oxygen have therefore a very small initial 
volume, the oxygen being reduced to + woth of its ordinary 
volume. The metallic copper is re-oxidised by a current of 
oxygen, and the heat gained in this oxidation may be also 
utilised. The method as proposed may, of course, not be 
practicable, but it indicates a path along which further great 
improvements in the efficiency of heat engines are theoretically 


possible. 
[M. Cantor, Physikalische Zeitschrift, November 9, 1905.] 
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THE STANDARDISATION OF GLOW LAMPS. 


Those who read the yearly report of the Council of the 
Incorporated Municipal Association last summer will remember 
that mention was made of the report of a sub-committee 
deputed to consider the question of the testing aud certifica- 
tion of carbon filament incandescent lamps. "The report on 
this matter was not made publie, however, pending the con- 
sideration of the subject by the Engineering Standards 
Committee. Although the actual report of the Municipal 
Association sub-committee is not yet available for publication, 
it is common property that its recommendations cover almost 
all the points of a lamp specification. Standards of candle- 
power and wattage are proposed (as well as standard 
pressures) even such detail as the marking of lamps is con- 
sidered, the method to be employed for making the tests 
is discussed, and finally certain limits for the allowable varia- 
tion from the specification are recommended. As reported in 
our last issue, the Engineering Standards Committee, or rather 
the Sub-committee on Physical Standards, has convened a con- 
ference on the matter to day at which the lamp manufacturers 
have been invited to attend as well as the two delegates 
nominated by the Municipal Electrical Association. The pro- 
ceedings at this conference, and also a circular containing facts 
collected for the purpose by the Engineering Standards Sub- 
committee, are, we regret to say, private. 

We can only hope that, if any agreement be arrived at 
during to-day’s meeting, it will not be regarded as final until 
an opportunity has been given for open discussion of the 
questions involved. At present it is by no means certain, for 
instance that the standardisation of incandescent lamps is really 
necessary at present, or that it would be advantageous to the 
electricity supply industry generally. Presumably standard 
candle-powers can be agreed on, as well as a series of standard 


-—— * 2 


THE ELECTRICIAN, NOVEMBER 24, 1905. 


wattages which would fulfil the various requirements of dif- 
ferent consumers—a range possibly of from 24 or 2} to 
4 watts per candle, for it is only carbon filament lamps that 
are under discussion. But these wattages are absolutely usce- 
less a3 a specification unless some sort of life curve is specified 
also. And then again the loss in candle power with time 
cannot be stated for any given lamp except under the 
assumption that the voltage is constant. And now let us assume 
that we have two lamps by different makers which, when sup- 
plied with a certain number of watts at an absolutely constant 
specified voltage, will give a certain initial candle power and 
definite candle powers after 100, 200 . . . . 800 hours of life. 
It may just be possible that two lamps of different manufac- 
ture can be made so far identical: but that is not all. Take 
these two lamps and connect them to the same supply main, 
the pressure of which varies from the standard pressure to a 
certain percentage above that pressure, and then take their 
life curves. Without a doubt they will be widely ditlerent, 
and yet this is the one test which is important from the con- 
sumer's and supply station engincer’s point of view. 
It is more than probable, in fact it may be regarded as cer- 
tain, that these difficulties are being discussed by the lamp 
manufacturers, and that the other members attendiug the con- 
ference are also cognisant of them, but this is not sufficient. 
The subject must be discussed openly if any useful results are 
to be arrived at ; it should be considered at a conference more 
widely representative than the present one, and the services of 
the technical press should be called in so that the opinions of 
ail classes interested may be invited, and so that the views 
expressed by each individual representative at the conference 
may receive publicity. A grave mistake has been made by 
not inviting representatives of the electricity supply companies 
in the first instance, as well as representatives of the municipal 
authorities, and the large lamp buyers who are equally free to 
buy in the British or foreign lamp markets are not represented 
at all, nor &re those makers of lamp-holders and fittings who do 
not manufacture lamps themselves. Until an opportunity has 
been given to discuss the matter in all its bearings, the necessity 
for the standardisation of lamps will not have been proved, and 
the actual fixing of standards is premature until this main 
question has been settled, It is an open question whether the 
time and energy which would be expended by the lamp manu- 
facturers in modifying their processes so as to enable each 
lamp to comply with a close specification, would no} be better 
devoted to experimental research in the direction of improving 
the existing lamp rather than standardising it in its present form. 
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THE NEW POWER BILLS FOR LONDON. 


The most interesting feature in the Power Bill fight which is 
to take place in Parliament next session is the introduction of 
an entirely new scheme involving the establishment of a genc- 
rating station at St. Neots, in Huntingdonshire, and the trans- 
mission of current at 20,000 volts, partly on overhead lines 
and partly through underground cable, to London. The 40 
miles between St. Neots and Enfield will be traversed by over- 
head cables, and from Enfield onwards it is proposed to run 
underground cables along the River Lea to the Commercial 
Docks and the Regent’s Canal, and also along the Great 
Northern Railway to Finsbury Park and through strcets to 
the Regent’s Canal and King’s Cross. The difficulty of nego- 
tiating wayleaves with local authorities and private people is 
largely overcome by running overhead lines along the railway 
on a private right of way. The Great Northern Railway Co. 
has agreed to give the power company, free of charge, the use 
of land 1 chain in width along its line from St. Neots to 
Enfield ; the railway company realises the enormous advan. 
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tages that will accrue to it by the conveyance of coal along its 
lines to the power company’s works, the possibility of buying 
cheap power for running its own lines, and also the fact that 
this possibility of obtaining cheap power will doubtless tempt 
manufacturers to establish works in the neighbourhood of the 
power station. Detailed surveys of the routes have, of course, 
been taken; powers have to be obtained for crossing roads 
and in some cases compulsory powers for land have also to be 
obtained where the railway company does not own land of 
sufficient width. 

Another feature of the scheme is that the company does not 
propose to supply power in London direct to any power con- 
sumer except railways. Local Authorities and companies already 


supplying will be invited to take power in bulk from the com- 


pany for redistribution to their consumers, and there is to be a 
clause in the bill by which local authorities will only be allowed 
to make a certain definite percentage of profit on these sales. 
We understand that negotiations have already been entered 
into with some local authorities with regard to this, and that, 
as regards companies, similar negotiations are, in one case at 
least, in a forward state. In all probability there will be no 
serious opposition from any companies, except those which are 
promoting similar schemes. From the details which we have 
given, it is seen that the North Metropolitan Electric Power 
Supply Co. might possibly be affected, as the country around 
Enfield is included in its area ; but we trust that some agree- 
ment will be arrived at between the present promoters and the 
North Metropolitan Company, for the policy of power com- 


‘panies not to fight with those which have already obtained 


powers is one to be commended. In addition to the Great 
Northern Railway Co., it is more than probable that, if the 
scheme passes, the L.B. & S.C. Railway will also take power 
from the company for supply to the suburban lines which it is 
about to equip electrically, and there is ample reason to believo 
that other companies running to the north of London might 
find it advantageous to enter into similar arrangements. 

As regards the technical and engineering details of the 
scheme, the particulars published in our last issue may be 
taken to be substantially correct until further details are dis- 
closed when the bills themselves are available. Tho pressure 
at which it is proposed to transmit electricity will bo initially 
20,000 volts, but the overhead lines will be constructed in 
such a manner that the pressure could be increased to 40,000 
volts if found necessary later. At present it is not intended 
that there shall be any transforming stations at all except at 
the points of delivery to the various bulk consumers and rail- 
ways. We are informed by the consulting eugineers, Messrs. 
Kincaid, Waller, Manville & Dawson, from whom we havo 
obtained the above particulars, that the price at which it is 
proposed to supply will be considerably less than that given in 
Mr. Merz's scheme last year. As is usual in such cases, a 
sliding scale has been drawn up depending on the load factor, 
and the estimates of generating costs are extremely low. There 
will, we are informed, be no difficulty in obtaining coal at 
about 6s. per ton, and the enormous reduction in generating 
costs due to the lower rates and similar other expenses outside 
London can only be realised when the actual figures are before 
one. 

The notices regarding this bill have now been published, and 
they are in quite general terms. The name of the bill is the 
Additional Electric Power Supply (London) and its objects are 
to “incorporate a company for the gencral purposes of pro- 
ducing and supplying electrical energy and constructing gene- 
rating stations and conveying electrical energy and of supply- 
ing and distributing the same to any companies or bodies 
authorised to supply electrical energy and to any companies, 
bodies or persons owning, working or using railways, tramways, 
docks, canals or navigations, and of distributing and supplying 
energy, either in bulk or for manufacturing or other purposes, 
and gencrally of carrying on an electrical undertaking. n 
Powers are also sought to enter into agreements to supply 
“any local authority, company, body or person whose premises 
are situate outside the Administrative County of London ” and 
to erect overhead lines for such purposes. The main 
provisions of the notice, however, apply to the County of 
London. In spite of what has been told us with regard to the 
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intentions of the promotors to supply directly to their“ bulk“ 
consumers at extra high pressure, we notice that a good deal 
of land is scheduled for compulsory purchase in various parts 
of London. This, we presume, may be for sub-stations in the 
event of the supply directly at high pressure not being sanc- 
tioned—or it may simply be for switching or distributing 
stations or to facilitate the obtaining of wayleaves for mains. 

The London Electric Supply Co. seeks powers for the whole 
of the Administrative County of London with the exception of 
St. Pancras, Holborn and Westminster, for the supply of elec- 
trical energy in bulk or for power purposes, such supply being 
also given in contiguous areas. The borough of Holborn is 
included, however, for the purpose of laying mains only. Powers 
are also sought for amalgamation, &c., with other companies. 
We notice that this bill bears the name of tho same Parlia- 
mentary agents as does the Additional Electric Power Supply 
Bill, | ; 

With regard to the other power schemes for London, so far 
as the notices at present go, it appears that bills will be de- 
posited by the Administrative County of London & District 
Electric Power Co., the Charing Cross, West End & City 
Electricity Supply Co., and the City of London Electric Light- 
ing Co. The Administrative County of London Company has 
introduced its bill much in the same form that it was left last 
session so far as area and general provisions are concerned, 
but an additional provision is added that the company shall 
pay back the expenses of last year's bill to the promoters of 
that measure, The area specified includes the whole Adminis- 
trative County of London and adjacent areas, except the 
western portion north of the Thames, which was allotted to 
the Metropolitan Electric Supply Co. last year. Sanction will 
be sought to supply power direct to consumers in the in- 
dustrial” part of the area as before, and no announcement his 
been made as to agreements with any of the existing com- 
panies. It may be noted, however, that up to the time of our 
going to press, no notice has been made public as to the 
re-introduction of the County of London Electric Supply 
Company's Bill of last year. | 

The Charing Cross Company's Bill schedules an area almost 
identical with that of the Administrative County of London Com- 

any north of the Thames, taking in all districts below the 

oundary of the North Metropolitan Electric Power Supply 
Co. between Kensington on the west and Orsett on the east. 
The company proposes to supply in bulk directly to consumers 
for power purposes, and to tramways, railways, canals, &c. 
The undertaking authorised by this bill is to be kept separate 
from the company's existing provisional order area. 

The City of London Co. seeks power to supply railways, 
tramways, canals, premises, &c., whether partly within and 
partly without its present area, and also to enter into agrec- 
ments with other companies, bodies or persons authorised to 
give a supply of electricity, as to a supply of electrical energy 
in bulk or otherwise. Authority is also sought to lay mains 
in any area intervening between the areas of the City Com- 
pany and any such authorised distributor desiring a supply. 

As regards the London County Council scheme, a conference 
was held on Monday to which the press was not admitted, and 
at which the following resolution was passed : “ That this con- 
ference of borough councils approves of the introduction by 
the London County Council of a Bill for enabling it to supply 
electricity in bulk, subject to the interests of borough councils' 
existing undertakings being safeguarded and the details of the 
measure proving to be otherwise satisfactory." 

We are given to understand that, in addition to the City 
Corporation, 25 borough councils wero represented, and that 
14 voted for the scheme, six voted against it, and six (includ- 
ing the City) remained neutral. Chelsea, Poplar and Finsbury 
were not represented. It will thus be seen that the resolution 
has not been sanctioned by an absolute majority, as only 14 of 
the 29 Local Authorities interested voted in favour of it. 
The voting was as follows :— 

For the Hesolution : Battersea, Bermondsey, Bethnal.green, Camber- 
well, Fulham, Greenwich, Hackney, Islington, Lewisham, St. Mary- 
lebone, St. Pancras, Shoreditch, Southwark, Woolwich. 


Against : Hammersmith, Hampstead, Kensington, Paddington, Wands- 
worth, Westminster. 


Not Voting: Deptford, Holborn, Lambeth, Cily, „ Stok 
nae p eth, City, Stepney e 


In addition, a number of borough councils are advertising 
their intention to apply for powers for bulk supply, &c. Thus 
the Shoreditch and Stepney Councils seek powers for the 
supply of electrical energy by or to one another, and to and by 
any authorised distributor in Bermondsey, Bethnal Green, 
Hackney, Islington and Poplar. Already Stepney has issued 
a similar notice, and the others will doubtless follow. The 
powers sought include the acquisition of land and the erection 
of additional generating stations in Stepney and Hackney. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 134.) 


Resislances.—W hen the testing is done on a supply at 100 or 
50 volts, it is necessary to provide resistance frames to dissipate 
the energy, and for altcrnating-current work these must be 
practically inductionless. They must also be capable of regula- 
tion in small steps in order that varying strengths of current 
may be obtained. Banks of Sunbeam lamps with 32, 16 and 
8 c.p. incandescent lamps answer the purpose, but in order to 
avoid the glare, it would be almost necessary to keep them out 
of the test rooms. With water resistances, unless they are 
made very large in order to be worked at a low-current density, 
it is difficult to obtain a steady current owing to the great altera- 
tion of the resistance with temperature. The most suitable 
form of resistance for meter testing is the Fleming non-induc- 
tive “cage.” For the purpose of finally regulating the current 
and keeping it steady during testing, rheostats will be necessary. 

A very good one for the purpose is a carbon-plate rheostat, 
in which the regulation is obtained by altering the contact re- 


Fic. 143.— Heavy Current HHEOSTAT. 


sistance between some 40 plates, of roughened battery carbon, 
by tightening or loosening a screw which clamps them together. 
Another form of rheostat most useful for meter testing is tho 
Wirt rheostat. 

For the regulation of large currents up to 500 or 800 amperes 
such as would be used for testing station meters the author has 
designed and found useful the adjustable resistance shown in 
Fig. 143. It consists of six sets of six strips in parallel, of 
german-silver soldered at each end into brass blocks which aro 
mounted on slate strips, these latter being screwed to two iron 
bars at each end, which also serve for tixing the apparatus. 
Each brass block has two thumbscrews for clamping a connect- 
ing piece which is hooked at one end, so as to fall on to the 
thumbscrew of the next block. By this arrangement the 
resistance can be connected up all in series, or in any com- 
bination, to all in parallel, such as two in parallel, three in 
series; four in parallel, two in series; and so on. It is found 
that final regulation can be made by tightening or loosening 
slightly the thumbscrews. 

When the strips are all in series such a resistance will carry 
about 300 amperes without getting overheated for about half 
to one hour. All six in parallel will take 1,500 amperes quite 
comfortably for a short time. The resistance of each unit is 
approximately 0000925 ohm at 270°F. The approximate length 
of each strip is 151 in., width 3 in., and thickness of each indi- 
vidual strip 0°018in. It is used with one or two large secon- 
dary cells for continuous-current testing, or with a step-down 
transformer (10 to 1 ratio) from the 100 volt supply on alter- 

* From a forthcoming book to be published by *'The Electrician " 
Printing and Publishing Co. All rights are reserved. 
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nating current when it becomes more convenient to regulate 
by inserting resistance in the primary of the transformer. 


Choking Coils.—In alternate-current work it will be necessary 
to test certain meters on inductive loads. Meters which are 
intended for are lamp or motor circuits should certainly be 
tested on inductive loads, as they will be expected to register 
the energy taken by such loads when erected on consumers' 
premises. The easiest way to obtain inductive loads is by 
inserting in the circuit à choking coil in series with the non- 
inductive resistances already referred to. It therefore becomes 
necessary in alternating-current test rooms to provide such 
coils, their size depending on the size of meters tested and 
the amount of choke or lowness of power factor required. As 
a rule nothing lower than a power factor of 0:5 or 0°6 will be 
required and these are fairly easily obtained by using ordinary 
straight coils with iron cores capable of being pulled out of 
the coil, and provided with some means of fixing the core at 
definite points to prevent it being sucked back into the coil. 
Certain forms of arc lamp chokers are very useful for this work. 

À choking coil for heavier currents than would be taken by 
a single arc lamp is shown in Fig. 144. This coil has 245 turns 
of two copper strips, each lin. by win. The core is 13in. 
long by 14 in. wide and 13 in. deep. The coil is mounted on 
a board of about twice its lengtb. Riveted to and underneath 
the core is a strip of brass just over double the length of the 
core and having a slit along it. This brass strip slides over 
the top of the pillar at the end of the board and 1s clamped at 
any position by means of the milled headed screw which passes 
through the slit. This makes a convenient coil for obtaining 


Fic. 144.—IxPEDANCE Com WITH ADJUSTABLE CORE, 


power factors as low as about 0:1 with a current of 30 amperes 
on a 100 volt 60 period circuit. Two or three coils of similar 
design with various numbers of turns and sections of wire are 
very useful. Regulation can be effected either by sliding the 
choker core or by a carbon rheostat. 


Tvansformers.—Step up and step-down transformers are very 
useful for high-tension and alternating-current testing with 
heavy currents, and there should certainly be some at the dis- 
posal of the department. Large station meters would pro- 
bably be selected which are suitable for power-factor loads and 
consequently it is not important that they should be tested on 
a eircuit of power factor—unity. It therefore becomes possible 
to test them, the main current being obtained from a step.down 
transformer, which avoids the necessity of providing a large 
energy-consuming resistance in addition to the advantage of 
the saving of the energy. 


Secondary Cells, —Where the continuous-current testing is 
done entirely on current taken from batteries, special cells for 
this work will be required. The end cells of a station battery 
might be used for such work but this would lead to complica- 
tions as perhaps the testing cells would require charging when 
the main battery was fully charged. "The number and size of 
cells for supplying the main current depends on the number of 
meters tested in a batch and on their ampere capacity, but it 
is as well to have fairly large ones. In estimating the voltage 
required, it must be borne in mind that the leads, rheostat, and 
standard instruments will cause a drop in addition to the 
meters. Assuming meters are tested six in series, and the 
individual drop on each meter of the smallest size in the typo 
having the largest drop is 1 volt at full load, then it may be 
reckoned that the mains will cause a further drop of 0:1 volt 
and the standards and rheostat up to, say, 2 volts, so that a 
battery of four cells would be required to test the smallest 
meters six in series at full load. Taking the largest meters 
tested on the same circuit to be of 75 amperes capacity, having 
a drop at full load of 0-25 volt, the six meters would only re- 
quire 1:5 volts, but the connections and leads, assuming the 
same to be used in both tests, would cause a further drop of 


1:5 volts, so that for these the battery would require to be 
composed of two cells in series. 

It is often advantageous to have more than six meters in 
series, especially if the only means of testing is by running to 
obtain readings, such as in the case of electrolytic meters. It 
is, therefore, a convenience to provide a circuit board for con- 
necting up one or more cells to the various testing circuits 
according to the pressure required to send the current through 
the meters under test. Such a board was shown diagrammati- 
cally in Fig. 127 of the previous chapter. 

For supplying the pressure circuits a small battery of cells of, 
say, 15 ampere-hour capacity would be required, the number 
of cells depending on the maximum voltage required. A motor 
generator or continuous-current transformer would bo necessary 
for charging the “current” battery, the “ pressure " one being 
charged off the station 'bus bars or battery. 


Leads.— For connecting meters in series for testing, short 
leads arc necessary between the meters. It is needless to say 
that these get an enormous amount of wear, and, unless some 
special arrangement is adopted, annoyance is continually caused 
by these becoming too short for use. lt will, therefore, be 
found most economical to provide leads with special ends which 
will be suitable for most types of meters, as the ends of flexible 
lead simply soldered soon require to be renewed. It is impos- 
sible to get ends suitable for all sizes as well as types, but two 
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gets per table, with ends as in Fig 145, will be found to suit 
most meters which are fitted with screw terminals. 

For meters provided with sockets it is a good plan to procure 
a number of spare sockets, and to make a set of leads by sol- 
dering “flex " of suitable section into them, 


(To be continued.) 


B. L. PEARCE'8 INAUGURAL ADDRESS TO THE MAN- 
CHESTER SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS.* 


It is gratifying to be able to chronicle a steady increase in the member- 
ship of the section, which now numbers 84 members, 212 associate 
members, 149 associates and 313 students. The success which has 
attended the formation of the students' section deserves special mention, 
and this movement will increasingly prove a boon to the younger mem- 
bers of the profession and & source of strength to the section generally. 
It may not be cut of place this evening at the opening meeting of our 
gession if I proffer a few remarks to the younger members present before 
dealing with the main subjects of this address. Mere text book science 
will not alone suffice for the student to-day, and when the problems of 
what has been termed “ heavy electrical engineering " are so much to the 
fore it is of more and more importance that a practical knowledge of the 
mechanical side should be acquired. There are many branches in 
the profession open, but you cannot hope to become a specialist in each. 
A man who runs a supply undertaking is not usually an expert in 
dynamo or motor design, nor is he expected to be. By all means acquire 
a general knowledge of the progress that is being made in the various 
brancbes of electrical engineering and keep abreast of the times, but do 
not attempt to specialise in each. It has been s'ated that ‘ the power of 
putting ideas on paper is tbat which differentiates an engineer from an 
able mechanic.” Certainly the preparation of an article or a Paper will 
force you to think out a question for yourself and enable you to come to 
definite conclusions, thereby gaining confidence. 

I now propose to touch briefly on some few of the recent advances made 
in electrical work generally, and incidentally to indicate some of the pro- 
blems that yet await solution. The past year has not produced any revo- 
lutionary changes in the sphere of electric lighting, but spurred on by the 
competition from the gas industry, improvements have been made which 


tend to the cheaper productions of light. The Nernst lamp has been more 
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extensively adopted for inside lighting, and in many cases has been able to 
successfully compete for side street lighting with the incandescent gas 
mantle. The original form of this lamp, known as the “A” type, with 
vertical glower, up to quite recently proved the most satisfactory, and it is 
questionable whether it is likely to be superseded by the latest or "D" 
type, which employs an enlarged spiral burner, supported in a hori- 
zontal position, and giving about 75 c.p. with an energy consumption 
of about 115 watts. The distribution of light from a horizontal burner 
is hardly as satisfactory, from a street lighting point of view, however 
suitable this type may prove in more confined situations. Want of uni- 
formity is still a failing with Nernst lamps, and this is most apparent in 
the life of the burners, and is also noticeable in the rate at which the 
candle-power falls off. Owing to the burners being largely composed of 
magnesia salts, which have an affinity for moisture, it must not be over- 
looked that electrolytic action will be set up in damp atmospheres, and 
will account for the great percentage of burner failares in wet weather. It 
will no doubt be possible for the manufacturers to overcome this difficulty. 

The most striking development in the production of a more efficient 
incandescent lamp is the tantalum, which may be now taken as having 
successfully emerged from the experimental stage.* The lamps are made 
iu voltages from 50 to 120, burning in series or single parallel. A recent 
series of tests show that the filament of a tantalum lamp increases in 
resistance with an increase of voltage, and therefore increases with the 
current and temperature. This is an important point of difference be- 
tween this form of lamp and the ordinary carbon filament. Consequently 
variations in voltage do not have the same effect in the increase of candle- 
power emitted—spoaking roughly, it requires twice the amount of change 
in voltage applied to the tantalum lamp as the carbon filament lamp to 
produce the same change in candle-power. Fitted with clear globes, an 
energy consumption of 1:7 watts to 1:84 per mean horizontal candle-power, 
and 2:2 watts to 2:47 per mean spherical candle-power was obtained. 
The distribution of light in a horizontal direction is remarkably uniform, 
and is in excess of that given by a carbon filament lamp, but in an end on 
direction is less. The percentage of candle-power emitted end on to that 
emitted in & horizontal direction in the case of the tantalum lamp is 
approximately 30. The useful life of these lamps, and the reduction in 
light emitted, do not differ materially from the ordinary carbon filament 
type, and the power taken during the life of the lamp is practically con- 
stant. 
just described, with a reduction of some 35 per cent. in light emitted, 
de been produced to give a useful life of double the number of hours of 

urning. 

Of the same order may be mentioned the Osmium lamp, with an even 
lower energy consumption, which, as soon as the initial difficulties in con- 
nection with the weakness of the filaments have been overcome, will mark 
a similar advance in the production of a more efficient incandescent lamp. 

Interesting results have attended the experiments made by lamp manu- 
facturers in the States to obtain a new carbon filament.t Briefly, the chief 
characteristics may be said to be due to the proper application of exces- 
sively high temperatures to the ordinary carbon filament. This high- 
temperature treatment is, however, but one beneficial step in the whole 
process of metallising the filaments. Metallised filament, having a 
useful life of about 500 hours with a fall of 20 per cent. in light emitted, 
are being produced with an energy consumption of about 25 watts per 
candle, as against 3:1, which latter may be taken as the best figure 
obtainable with an ordinary high-efficiency carbon filament lamp. In the 
case of all these new forms of lamps an increase in first cost is admissible, 
having in view the higher efficiency and smaller energy consumption. 

The Mereury Vapour lamp has not met with much favour so far in 
this country, and the progrers made in its development is so small that it 
can hardly be said to have emerged intoa practical stage. Attempts have 
been made to add some red rays, but apparently with little success. A 
very rapid falling.off in the candle-power is noticeable after a compara- 
tively few hours of burning, which may be partly due to the deposit 
which is formed on the inner surface of the tube. From the poict of 
view of mere efficiency, the various forms of the Mercury Vapour lamp 
mark a distinct advancement, their radiation efficiency being five to six 
times that of the carbon filament lamp. 

In the are-ligbting world manufacturers have chiefly given their 
attention to the improvement of the enclosed *' arc " and the development 
of the * flame" arc, In the case of the former the absorption of light 
due to the use of à second or outer globe, and the resultant reduction in 
efticiency, has been responsible for the production of the type known as 
the single enclosure. Such a step has meant that the enclosed lamp will 
possess many of the good points of the open arc whilst retainiug the 
special advantages pertaining to the closed type. The practical con- 
venience of having a lamp capable of burning for at least 120 hours 
without renewing the carbons is obvious, and must be of great com. 
mercial value. A further result of the enclosure of the carbons is found 
in the lengthening of the arc, whereby the lamp cau ba made to take a 
much higher voltage across the arc, and no difficulty is now experienced 
In running enclosed ares singly on 200-volt circuits. 

The improvements that have brought the “flame” are into its 
present state have been directed chiefly towards simplifying the feeding 
devices, and to the manufacture of the electrodes. These lamps have 
their carbons arranged either parallel or inclined towards each other 
instead of vertically above one another as usual, the ares burning under 
a reflector, being usually controlled by magnetic influence so as to direct 
the light to the best possible advantage. The early defects of the feed- 
ing mechanism in this class of lamp, so as to keep the arc in a fixed 
position under the reflector, were responsible chiefly for the unsteady 


* See The Electrician, Vol. LIV., pp. 569 and 589; Vol. LV., 
328, 365, 385, 409, 805, 807, 941, 1,012 and 1,044. 
t The Electrician, Vol, LV., pp. 579, 588, 639, 883, 908. 
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Tantalum lamps having a 25 per cent. lower efficiency than those 


and unsatisfactory light that was produced. The impregnation of 
carbons with calcium, magnesium, or other salts, has received 
considerable attention of late, and many forms of electrodes of 
& composite nature have been devised with the object of secur- 
ing the steadiness of the arc, the lessening of the rate at which they 
are burnt away, the elimination as far as possible of the noxious vapours 
that are given off, and a lower first cost. One of the main objections to 
the flame are is the fact that it does not admit of being enclosed, 
although efforts are being made to partially secure that end by the employ- 
ment of magazines which shall contain sufficient carbons to obtain 50 
hours of burning. The perfect magazine lamp has been coming for a 
long time ; whether present day manufacturers will meet with any better 
success than those who have previously attempted is an interesting point. 
The ou!look, however, is distinctly promising. 

Mention may be made of the interesting lamp known as the Magnetite,* 
which has been brought forward in America, wherein black oxide of iron 
is used as one of the electrodes, the other or upper electrode being of 
copper of such a section that the heat developed is conducted away as fast 
as it is generated, the copper, never getting very hot, therefore does not 
burn away. The light is emitted from the magnetite vapour formed, and 
the rate at which the lower electrode burns away is lin. per hour. 
Various salts are added to the magnetite electrodes for the purpose of 
increasing their life, and it is said to be possible to obtain a life of 500 
hours with an 8in. electrode. 

The question of the testing and certifying of carbon filament iucan- 
descent lamps has been lately receiving the attention of the Municipal 
Electrical Association, with a view to securing uniformity of practice 
amongst lamp manufacturers, and a more accurate and reliable grading 
of lamps. If the recommendation of the report drawn up by the Muni- 
cipal Electrical Association be, in the main, adopted by the Engineering 
Standards Committee,t there is little doubt that it will lead to a discon- 
tinuance of the use of lamps offered at low prices, which are wasteful in 
energy consumption, and do not give the amount of light specified. It 
does not appear advisable that municipalities and supply companies 


should trade in lamps, and the desired end can be attained by enabling 


all and sundry who trade in lamps to submit them to the local! testing 
authority. Such a plan, if adopted, would have the effect of raising the 
average efficiency of lamps in use, reduce consumers’ accounts, and 
minimise the unfair and unnecessary advantage which is given to the 
gas industry by the present use of inefficient incandescent lamps. 

The application of the intensified or high-pressure system of gas light- 
ing has found favour in many quarters, and is a competition that has to 
be seriously faced. We had an example of this only recently in London, 
when tenders were invited for the lighting of the new thoroughfares of 
Kingsway and Aldwych. With this exception, however, no town of any 
size appears to be reverting to gas as the result of definite comparative 
tests between the two rival systems. On the other hand, lighting by elec- 
tricity is considerably on the increase. Special mention should be made 
of the present lighting of Fleet-street, London, by gas, but it is clear that 
this change is made only as an experiment, and cannot be possibly re- 
garded as a case of the supercession of electricity by gas.? Against this 
may be set the fact that the Westminster Council, after conducting ex- 
tended comparative tests between arc lighting and the high-pressure gas 
systems, have entered into contracts for a considerable period for street 
lighting with the electrical supply companies. ‘That the improved 
systems of gas lighting are economical as regards amount of gas con- 
sumed, maintenance, and labour must be admitted (a figure of 1.08d. per 
1,600 c.p. hours being given as the inclusive cost in one iustance). It 
should be remembered that in the case of incandescent mantles, and more 
particularly those used on high-pressure lamps, the condition of the 
mantle will account for great variations in the average candle.power, and 
this is & point to be taken into consideration when comparing the rival 
systems on the correct basis, viz., the average total cost per caudle. 
power per annum. Electrical engineers have not much difficulty in 
showing on this latter basis a superior economy for electri: lighting. 
What the incandescent mantle has done for the gas industry, it appears 
more than probable the flame arc lamp will finally accomplish for the 
electrical industry. Available figures from recent tests show that the 
total cost per candle-power per annum of a system of street lighting, 
using flame arcs, is some 30 to 50 per cent. more economical than high- 
pressure gas, according to whether the ares are long or short bour. The 
really burning question is what degree of illumination is necessary and 
adequate for a given area. So often comparisons are made between the 
costs of lighting per mile of route either electrically or by gis when the 
relative degree of illumination between the two is out of all proportion. 
Such comparisons are absolutely useless, very misleading, and give rise to 
extravagant statements on behalf of the rival illuminants. 

One other point touching on this question of street lighting. On 
analysing some of the published returns for electrical strest lighting it 
will be observed that with a system of open arcs the cost of carrent may 
be taken as varying from 50 to 60 per cent. of the total charges, and the 
cost of the carbons, trimming and general maintenance the remainder. 
With a system of single enclosure” lamps it has been found that the 
cost of current is some 90 per cent. of the total, the maintenance and 
other charges amounting only to some 10 per cent. It is pretty evident, 
therefore, that any system giving long hours of burning has a great com- 
mercial value, and it is to be hoped that this may be capable of extension 
to flame arcs" by the successful development of the magazine lamp. 

Turning to the application of electrical power for industrial purposes 
we find that very considerable progress has been made during the last 
year. The Yorkshire Electric Power Co., the Lancashire Electric Power 


* See T'he Electrician, Vol. LIIL, pp. 335 and 345, and Vol. LV., p. 160. 
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Co., the Clyde Valley Electric Power Co., and the Fife Electrio Power Co. 
have commenced operations, and others will shortly follow. It is note- 
worthy that of the four new companies the three former are employing 
three-phase systems operating at 10,000 and 11,000 volts, and the latter a 
two- system at 3,000 volts. Nor have the larger municipalities been 
behindhand in the development of a power load at cheap rates, assisted 
by such means as the hiring-out system of motors and the “restricted 
hours supply " system at very low rates. It may, perhaps, be of some 
interest to state that in this city at the present time there is in use some 
11,000 B. p. in motors, and the power sales for last year show an increase 
of 75 per cent. over the preceding year. Industrial establishments 
possessing their own independent steam installations are naturally chary 
of making changes; but records go to show that as the more economical 
advantages of electrical driving are appreciated, so will the gradual 
supplanting of steam plants be accomplished. This is more particularly 
noticeable in the case of the iron, steel and shipbuilding industries, and 
for colliery and mining work, all of which show a marked partiality for 
electrical power, which is evidenced by its extensive adoption at the 
many centres of the North-East coast, on the Clyde, in South Wales, and 
in the counties of Lancashire and Yorksbire. 

The adoption of electrical transmission of power for textile factories is 
a problem that more closely concerns us in this part of the country; but 
en account of the more favourable conditions for operating with steam 
plants, little progress has been made. This is certainly a matter for 
some considerable surprise in the light of data obtainable from the States 
and the Continent, where textile factories have adopted electrical driving 
extensively. On the other hand it must be admitted that if it be possible 
for a cotton mill, equipped with steam plant, to operate at a total cost 
not exceeding £2. 10s. per r.H.r. per annum, it would be difficult from 
the point of view of economy to show much better figures than these, 
ard some very cogent reasons in favour of electrical driving must be 
advanced before millowners can be expected to adopt it. 

For large industrial installations there is a tendency to adopt three- 
phase motors where a three-phase supply is available and where a variable 
speed is not required. A comparison between direot-current and three- 
phase induction motors shows that as far as efficiency is concerned there is 
ttle to choose between the, two types; for motors up to 40 n.r. the advan- 
tage rests with the three-phase induction motor, and above this output 
with the direct-current type. The difference in weight is, however, very 
marked in favour of the former, and the low maintenance costs and 
general freedom from running troubles are also strong points in favour of 
its adoption. Hauling gears up to 500 fl. r. by induction motors are now 
becoming common in collieries, Continental! practice has done much to 
perfect winding gears, and there is little doubt that the displacement of 
older steam plants by motors is gradually being brought about. Electric 
cranes of high-lifting capacity are being built in increasing numbers, a 
notable instance of this class of work being the 150 ton revolving-pillar 
crane at the Dublin Docks. | 

The past year has evidenced a tendency on the part of manufacturers 
to produce variable-speed motors without double-wound armatures and 
without the need for multiple.voltage winding. The development of this 
class of motor for continuous currents will doubtless popularise the use of 
motors for individual drive of machine tools, where wide ranges of speed 
are desired and wliere complicated gearing is to be avoided. 

The question of furnishing energy for large consumers from a public 
supply or from isolated independent plants is one to which considerable 
attention has been given. Broadly speaking, it may be stated that unless an 
exceptional load factor can be shown—viz., something in the neighbour. 
hood of 40 to 50 per cent.—it will be more advantageous for the consumer 
to obtain energy from supply mains. 

For transmission lives the use of bare copper wires has been sanctioned 
in the case of three or four of the power companies, and incidentally it 
may be stated in passing that one of these—viz., the North Wales," avails 
itself of the use of water power, and will therefore form one of the very 
few examples of hydro-electric installations in this country. It is also of 
interest to note that this company, together with the Gloucestershire 
Power Co., were the first to obtain Parliamentary powers to use overhead 
bare conductors. We see very few overhead mains in this country, and 
until recently the Board of Trade would only sanction their use for special 
purposes at comparatively low pressures. Now, however, they permit 
bare overhead work for high-pressure transmission lines, Taking a 
£000 volt transmission line, the cost of running three-phase mains 
cl any given section overhead would be approximately one-half of 
an underground main of the same section. For a 12,000 volt trans- 
mission line the proportion would be roughly one-third only. Is 
is evident therefore that this factor will have an important bearing 
en capital costs and the qu stion of cheap supply of powe. Long- 
distance power transmission work with its corollary of extra high voltages 
bas not made much advance in this country up to the present, the highest 
pressure employed being 11,000 volts. Although hard-drawn copper is 
still most generally used for bare conductors, the recent 1isc and main. 
imarce of very high prices for raw copper, due to 1c-tr:cicd scurces of 
supply and the financial operation of capitalists, will undoubtedly help to 
advance the claims of aluminium. Yor a given conductivity the weight 
of the latter is only half that of copper, and its tensile strength for a given 
conductivity is about 75 per cent. of a copper line. Owing to the weight 
jer footof wire being reduced some 50 per cent. in the case of aluminium, 
it is possible to use much longer spans. At present prices of copper, the 
above considerations mean that it would be cheaper to use aluminium. 

Although the last two or three years have witne:sed a considerable 
reduction in the cost of production of electrical power on a large scale, 
eleetrical engineers should not be unmindful of the fact that there is at 
the present time an increasing competition for the cheap supply of 
power for smaller or isolated plants. For plants using up to 200 to 
300 B. H. p. suction gas · producers and Diesel engines will prove keen rivals 


owing to their low fuel consumption. The cost of the latter per n. U. p. 
hour in the case of a suction- producer has been stated to be only one. 
half that of Mond gas at, say, 2d. per 1,000 cubio feet. This saving will, 
however, be discounted in the case of the producers if the plant is subjeet 
to a variable load or run for considerable periods much below full load. 
The difficulty is to obtain reliable and accurate data with respect to this 
latter point, makers invariably giving the full. load results only. 

It will be conceded that where it is necessary and convenient to 
transmit all the power required from one point in any works, and under 
conditions that call for a steady load, the suction gas plant may be the 
more economical. But modern users of electrical power find it more 
economical and convenient to dispose of their power at certain specified 
points, £o as to eliminate transmission losses and secure independent 
running for the various parts of their factories. Then the only fair 
comparison to be made is between & motor-driven factory taking a public 
supply of energy and a similarly-equipped motor-driven factory taking a 
supply from it3 own privato gas plant, and it can be shown then that the 
costs of production do not widely differ. But these are not the only con- 
siderations to be taken into account, There are the questions of ground 
space for the private plant, the expenditure of relatively large sums on 
sime, the ability to run any particular portion of & works on overtima 
without running the whole generating station, which in the case of & 
suction plant running at anything under half load would certainly be the 
reverse of economical. 

A steady growth in electiic traction work can still be chronicled. The 
trolley wire system is still by far the most extensively used. Conduits 
are confined more or less to portions of London and Bournemouth, and 
the Lorain surface contact system to Wolverhampton. Examples of the 
Dolter and “G. B." systems of surface contacts are however be' ng installed 
at Torquay and Lincoln respectively. 

Some idea of the extent to which electric tramways and light railways 
have developed may be gathered from recent published returne, which go 
to show that the increase in capital invested in these undertakings for the 
last recorded twelve months over the preceding period is represent:d by 
no less a sum than £25,000,000, and the total capital invested in electric 
traction stood at the end of 1904 at the figure of £107,000,000. | 

The eeries-para'lel system of control up to recently was the only one 
adopted successfully, but considerab'e developments have taken place of 
late in the introduction of systems embodying the principle of ‘‘ regenera- 
tive control.”* It may be taken that the possibility of economising ex- 
penditure both upon energy and upon wheels and brakes by the use of the 
regenerative principle" has been fairly clearly demonstrated, these 
savings being proportionate according to the undulations of the routes 
served. Further the variations in the power taken by each car are not fo 
great as with the series.parallel system, and therefore a better load 
factor w.]ll be obtained at the power station from a system operated 
"regeneratively." The outstanding matters on which engineers do not 
appear at present to be agreed are reliability, maintenance and whether 
such systems are as favourable for acceleration or hill-climbing capa- 
bilities as the ''series-parallel." To these questions, the obtaining of 
accurate ard, as far as possible, independent data from repeated trials 
under strict commercial conditions will alone supply the answer. For 
existing tramway undertakings to adopt the regenerative system would 
entail very considerable capital expenditure, and if, in addition to the 
modified form of controllers, new motors were also required, the cost 
would seriously offset the economies to be gained. It may be noted in 
passing that the principle of regenerative control is more easily capable of 
application to the induction motor, and most of the three-phase mountain 
railways on tho Continent are so arranged that the energy of the trains 
on descending should be returned to the line. 

The conversion to clectric traction of the Metropolitan Underground 
Railways in London has been one of the outstanding features of this 
branch cf the industry during the last year, and numerous tube lines aro 
in course of construction, all of which work has up to the present been 
carried out on the composite system, first initiated in this country by the 
Central London Railway Co., employing three-phase current in tho line 
transmission and direct current on the motors. This system may be 
good enough for iube and suburban lines, but most engineers are agreed 
that it will not solvo the problem cf main line working. The alternative 
to the composite system hitherto adopted, but of which there is no 
example in this country—viz., three-phase currents stepped down from 
the pr. ssure of tho transmission lines and supplied to three-phase motors, 
has given satisfactory results in a good many places on the Continent, 
notably on the Burgdorf- Thun, Valtellina and Berlin-Zossen lines, under 
the conditions to which it has been applied, but it would not meet all the 
essential requirements for the electrification of main line railways. 

The impetus to this latter movement was unquestionably given Ly 
Finzi's experiments in Milan in 1903, and since that date there has been 
considerable activity displayed in Germany and the States towards 
the deve'opment of the single-phase commutator motor which in its 
perfected furm is expected to greatly Lelp forward the solution of 
the problem of main line working. This theory appears also t» have 
appealed to one or two of the British manufacturing firms who are now 
tackling the problem cn similar lines, The question of a standard rail- 
way motor is of the utmost importance, and unquestioned advantages 
would result from a single phase system as regards chiefly economy, re. 
liability and simplicity of the track construction and rolling stcck. As far 
as the motor is concerned, tbe essential qualitications may be taken as :— 
(1) Ability to give a large starting effort; (2) power to vary the speed 
through wide limits, and (3) they should return energy to the linc when 
coasting or stopping. 

Recent developments of the series compensated single-phase motors have 
made them equal to direct-current motors as far as the first point is con- 
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cerned, and by the introduction of a transformer between line and motor, 
with variable ratio of transformation, thus giving a means of regulation 
between fairly wide limits without serious waste, the second requirement 
is satiefied. For long lines with no severe gradients and few stops the 
third point is not of great importance, but for short suburban lines it is of 
considerable moment, and up to the present this condition is not met by 
the single-phase motor. Although the work which has been done with 
one-phase commutator motors has been largely of an experimental nature 
and on experimental lines, the present year has seen the putting into 
operation of the first single-phase electric railway in the States,* and it is 
understood that one of the English railway companies has decided on 
applying the same system to a portion of one of their suburban lines, 
When the problem of electrifying the main lines in this country comes 
to be undertaken, it will be desirable to place the generating stations as 
close as possible to the natural sources of energy—viz., the coalfielde, 


providing the other conditions governing the selection of suitable sites | 
for power stations are reasonably complied with. Therefore to make the 


supply commercially possible, high pressures must be adopted for the 
transmission lines. Employing an alternating-current?system does away 
with the serious conversion losses to direct current. Although the single- 
phase system has made very considerable strides during the past year, 
the advocates of the three-phase system are not prepared to lightly give 
way. Stress is laid on the fact that the three-phase induction motor is a 
more mechanical piece of work, and therefore the decreased cost of up- 
keep for the motor would balance the increased repairs due to the use of a 
double trolley line. 

Incidentally may be noted in passing, the recommendations of the 
London Traffic Commission bearing on the question of electric traction, 
and its advocacy of the provision of 50 miles of tramways within the 
County of London, in addition to several miles of subways, and substantial 
additions to the existing city and suburban railways. It is interesting 
also to note that the report speaks out with no uncertain voice in favour 
of electric tramways as against the much belauded motor bus, which 
ehould bring consolation to many threatened tramway undertakings. 

Central station engineers are gradually coming to recognise more 
and more the value of steam turbine plante. The more extensive adop- 
tion of these plants, the larger sizes of units used, on which so much 
emphasis has of late been laid in the technical press, mark the chief pro- 
gress of power station developments. Mention may be made of some 
extremely good steam-consumption tests that have recently been made. 
With units of 3,000 kw. capacity, 15 Ib. to 154 Ib. of steam per kilowatt- 
hour at full load, and 16:75 at half load have been obtained. It is in- 
teresting to note, further, that steam consumption trials conducted on 
turbines after having been at work for extended periods, give results 
which show no falling off in efficiency from the results obtained on 
official tests. This is a point concerning which some doubts have been 
hitherto expressed. Reciprocating sets are still being built in large sizes, 
but it is not surprising to note that the general trend is all in favour of 
the adoption of turbines, especially for large unita. 

The past year bas marked a development in the design and manufac- 
ture of turbine-driven continuous-current generators. It is not so very 
long ago that the difficulty of solving in a satisfactory manner the com- 
mutation problem was considered a barrier to their adoption. With high 
speeds it is impossible to keep down the reactance voltage; with slow 
speed sets, on the other hand, carbon brushes fulfil all the necessary re- 
quirements, and special means for counteracting the armature reaction 
are not necessary. Two methods are in vogue successfully to-day for 
compensating the armature reaction on high speed sets: (1) Compen- 
eating coils wound in slots in the pole pieces, thus neutralising the arma- 
ture effect on the field ; (2) auxiliary or commutating poles arranged 
between the ordinary poles. Both systems have given satisfactory results 
in practical operation, and whilst the latter is the more mechanical ar- 
rangement, the former has advantages from an electrical point of view. 
Another departure from generally accepted practice has been made recently 
in the use of carbon brushes for turbine-driven generators. Engineers 
have been generally familiar with the wire brushes and serrated commu- 
tators, hitherto considered to give the best results, but it must be allowed 
that the smooth surface commutator and carbon brushes form a far more 
mechanical piece of work. Such continuous-current sets provided with 
carbon brushes are in operation now for the first time in this country on 
lighting and traction circuits. Towards this improvement the present 
manufacture of carbon brushes has contributed considerably. The intro- 
duction of copper, either mixed with or graded with the carbon, give to 
the brush those qualities which facilitate commutation. 

The gas engine bas hitherto found little favour for central station work 
in this country, and the threatened supersession of steam plants has still 
to come, and until put forward in the form of the gas turbine is not likely to 
oust the steamfturbine, in view of the very large units being adopted in 
central stations to-day, and the uncertainty that prevails on the score 
of satisfactory parallel running with gas plants coupled to alternators. 
Much, however, has been done recently in the development of gas-engine 
building, and units of 3,000 m.r. have been constructed. The conditions 
which militate against the adoption of gas plants for large power stations 

as compared with turbine plants may be briefly stated as follows: (1) The 
higher initial capital outlay. Taking a station of 20,000 H. p. to 80,000 H.P., 
gas plants could not be installed under £18 per kilowatt, exclusive of 
buildings. A modern steam plant could be put down for two-thirds of 
this amount, and in fact a figure of £8 has been taken in one notable in- 
stance. (2) Increased floor space required. (3) Probable higher rate of 
depreciation and increased maintenance costs. 

Against these may be put in favour of producer gas plants: (1) The 
saving in actual fuel, which, of course, varies under different conditions, 


* For a description of this Jine the reader je referred to The Elec- 
trician, Vol. LIII., p. 826. 


but is not likely to be less than 15 per cent. to 20 per cent. (2) The 
caving due to the recovery of the sulphate of ammonia. The combination 
of the latter, however, with high tension plants is not one that commends 
itgelf to electrical engineers. 

As illustrating the growth of electricity supply stations, it may be of 
interest to state that the total capital invested has increased from, roughly, 
£8,000,000 in 1896 to £62,000,000 at the end of last year, represented by 
183 companies and 262 municipalities, the total capital being approxi- 
mately evenly divided between the two classes of undertakings. Whatever 
the critics may have to say on the subject of municipal trading, it is evi- 
dent that the electrical industry is at any rate indebted to it. Of this 
£62,000,000 some 42 per cent. has been spent on the engine and boiler 
house equipments of the generating stations, and some 35 per cent, on 
the feeding and distributing systems. An increase in the last decade of 
nearly 800 per cent, in capital, of 1,000 per cent. in lamp connections, 
and of 1,500 per cent. in the number of units sold are figures whish will 
speak for themselves. | n 

In the domains of the electro-chemical and electro-metallurgical indus- 
tries reference should be made principally to the improvements that have 
been made in the methods of iron and stcel production. The earlier 
attempts to substitute purely electrica] methods in the reduction of the 
iron ores for the more usual process of smelting have not been very 
successful, and at presont the electrical furnace cannot be considered a 
serious rival to the blast furnace. The trend of events has, however, 
been towards improvements in the furnaces and methods for producing 
steel and alloys from pig iron and scrap. It is possible that in the near 
future the combination of blast furnaces with electric steel refining far- 
naces will be considered indispensable to all up-to-date steel works. The 
opinion of the Commission appointed by the Canadian Government, as 
far as they are capab!e of application to this country, is worth quoting : 
“ That pig iron can be produced from iron ore, and steel of all grades can 
be produced in the electric furnace from pig iron, scrap, and ores as easily 
as by the customary methods, and that the high grade classes of cracible 
steel and special alloys can be made with marked economy in several 
forms of electric farnaces." * 

The manufacture of pig iron in the electric furnace is of little interest 
io electrical engineers in this country, as with the cheap supply of fuel 
available here no electric furnace can compete with a modern blast fur- 
nace. It is not improbable that the electrical energy required for the 
electric furnaces will be obtained from gas engines operated by gases from 
the blast furnaces. Probably only two of the modern electric furnaces are 
capable of adoption for English steel smelting, but it has been proved that 
either of these processes can compete successfully with the Sheffield cru. 
cible furnace with electrical energy at anything like a reasonable figure. 

Aluminium has had an extended use in connection with the Thermit " 
process of welding tram-rails, which is being successfully adopted by 
many of the larger municipalities. 

lu the telegraph world there is a growing tendency to introduce type- 
writing telegraphs and machine telegraphs which reproduce the written 
message in its original form. Electric signalling is beimg adopted by the 
principal railways, and during the year an important installation has been 
put down at Derby on the Midland Railway.t The system is purely 
electrical, and not a combination of electrical and pneumatic devices. 
Both points and signals are operated by specially constructed motors. 

In the field of wireless telegraphy much useful work has been done in 
popularising the system by the acceptance of messages at post offices for 
transmitting to vessels at sea and vice versa. Licences are now required 
for the setting up of stations to avoid interference with other stations 
which may be near. In certain cases these licences are refused, but 
permission is given to erect elsewhere. 

The common battery system is now practically standard for all large 
telephone exchanges, and the National Telephone stations are being 
changed over to it. The chief event of the year is the ratification of the 
agreement between the Post Office and the National Telephone Co., 
whereby the former purchases the system of the latter in 1911. By this 
arrangement municipalities are prohibited from taking out further 
licences, and the existing municipal systems can be purchased outright. 
Some interesting figures were produced in the hearing of the evidence 
before the Telephone Committee.t At the end of March, 1905, the 
National Telephone Co. had 1,139 exchanges, 320,0L7 subscribers’ 
stations, and were handling 995,000,000 messages per annum. 683,000 
miles of wire were in use, of which 64} per cent. were underground. 
45,000 miles of underground wires were rented from the General Post 
Office. 

Important improvements have been made during the year in the 
manufacture of domestic and short-distance telephones. Inter-commu- 
nication systems for office, warehouse, and works use can now be 
obtained at much lower prices than formerly, and a healthy competition 
has been the means of bringing the telephone within the reach of the 
smallest concerns. Continental communication is now possible, and 
steps are being taken to extend the lines into countries far inland. 

From an electric il engineer's point of view, the last Session of Parlia- 
ment has not been remarkable for the legislation that has been enacted. 
The question of a cheap power-supply for London in the form of the 
* Administrative County of London Power Bill" has been the predomi- 
nating feature. With the details of the Bill many of you are no doubt 
familiar. The scheduled area of supply covered by the provisions of this 
Bill was no less than 600 square miles, and was divided into portions, the 
industrial and non-industrial. In the former, powers were sought to 


* See The Electrician, Vol. LIV., pp. 180, 876, 919, 961 and 1003, and 
Vol. LV., p. 407. 

t See The Electrician, Vol. LV., p. 376. . 

t Bee The Electrician, Vol. LV., pp. 270, 312, 392, 438, 477, 519, an 
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supply tramways, railways, docks, Government offices, &c., and also to 
individual consumers with the consent of the existing authorised dis- 
tributor. In the event of that consent being withheld, an appeal to the 
Board of Trade was to follow. In the non-industrial area, powers to 
tupply in bulk, and to tramways, railways, docks, &., were asked for, 
but not individual consumers. The Bill as amended commended itself 
to a large proportion of the original opponents, viz., the supply 
companies, which is evidenced by the various agreements which were 
arrived at between themselves and the promoters of the Bill. Whatever 
views we may hold as to the fairness or otherwise of allowing a company 
armed with such powers as this Bill would have given it, coming into 
competition under conditions favourable to themselves in the same areas 
with the existing pioneering supply companies and local authorities 
working under unfavourable conditions, we cannot but regret that this 
and similar measures should be prevented from becoming law simply by 
the elapsing of time, and that all the money and labour spent on their 
promotion should be lost. Evidently there is considerable room for 
improvement in the method of Parliamentary procedure, and there does 
not appear any valid reason why the various Bills should not be taken u 

at the new Session of Parliament at the stage at which they were left 
in the preceding Session. 

The “ Supply of Electricity " Bill has been introduced for the fourth 
occasion only to be dropped again. This is certainly a misfortune, as in 
its present form it is certainly more favourable as regards both powers 
and restrictions in so far as these apply to local authorities. In par- 
ticular, the provisions made (1) for the compulsory acquisition or use of 
land for generating stations, allows of the operation of a generating 
station without unreasonable risk of being subject to & nuisance clause, 
and (2) the stand.by clause under which a person is not entitled to demand 
or to continue to receive a stand-by supply unless agreeing with the 
undertakers to pay a reasonable return on the capital expenditure incurred, 
is one which is urgently required. Of equal importance to the Supply of 
Electricity Bill is some modification of the 1870 Tramways Act, which 
again was undealt with. It is, therefore, to be regretted that there has 
been no legislation this year which bas in any way helped to improve 
the conditions of the electrical industry. 

The past few months have witnessed considerable activity in the shape 
of electrical exhibitions in bringing home to the public the advances that 
have been made in the various applications of electricity. Considering 
what an important centre Manchester has now become in the electrical 
industry, it is worth consideration whether in the near future a local 
exhibition might not be held with advantage to all concerned. 

During the last few years British manufacturers have undoubtedly 
made up a lot of lost ground. But a short time since it appeared that as 
a country we were not keeping pace with American and continental firms, 
and that great enterprises were passing into the hands of competitors. 
Whilst admitting that low prices, brought about by over-production and 
industrial depression bad much to do with the placing of important works 
abroad, it cannot be said that British manufacturers were in such a 
strong position then such as they hold to-day. A closer appreciation of 
the lines on which electrical enterprises are developing, coupled with 
improvement in designs and methods of manufacture, have placed manu- 
facturers in a position fully equal to their competitors, and able to supply 
the demands of the country. Whilst the lessons of the past few years’ 
experience have been for the most part turned to good account, British 
manufacturers bave still, it is feared, to learn the meaning of prompt 
delivery." It would be interesting if a return could be prepared of the 
Jarge contracts made during the year and the number of those given that 
were completed within the specified time. Judging by results, it is 
apparent that only too often times and dates are given that cannot pos- 
sibly be complied with, and without any serious attempt to compute the 
actual time required for their completion. The enforcing of penalties 
may have weight with the manufacturers, but it is no adequate compensa- 
tion to the engineer who requires the plant, and from the latter's stand- 
point reliability for delivery will often weigh as much or more than lower 
first cost. 

The development of electrical storage is desired by all engineers, but 
all are not agreed that it ia on the lines of the ordinary lead couple 
accamulator that perfection will be found. We should not, however, 
be unmindful of the great improvements that have been made in recent 
years towards increasing the life of the battery as a whole by means ot 
automatic boosters and improvements in the manufacture and forma- 
tion of the plates, and a consequent reduction in the cost of upkeep. 

The recent experiments of Sir Oliver Lodge, employing high static 
charges for the purpose of dispelling fog from the atmospheres of our 
large cities and towns, are worthy of note as containing the possible funda- 
mentals of future developments. 

I do not propose to further trespass on your time. Enough has been 
said to show the value of electrical engineering progress to the community 
generally, and which has brought in its trail sccial changes of untold 
benefit to mankind. Of the electrical engineer may it not be truly said 
that he has been engaged in directing the great sources of power in nature 
for the use and convenience of man." In conclusion, may I express the hcpe 
that the session on which we enter this evening may be as successful us 
those that are past, and tbat the discussions of the Papers presented may 
be mutually helpful. 


Mr. T. L. MILLER, in proposing a vote of thanks, alluded to the 
wide review of the position of the electrical industry given in the address. 
The subjects touched upon had been elucidated by very valuable and 
interesting data. It was & record of a period of most encouraging pro- 
grese. The advice to students was specially good. 

Mr. C. D. TAITE seconded in the same strain, and specially hoped that 
'the suggested electrical exbibition for Manchester would take definite shape. 

The vote was carried amidst enthusiastic applause. 


DR. W. M. THORNTON'S INAUGURAL ADDRESS TO 


THE NEWCASTLE SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS.: 


$1. THe SciaxcE AND ABT or ENGINEERING. 
In that distant time, a thousand years or so before the invention—by 


Hero—of the steam turbine, the most interesting study for man was man. 
What problems there were then of science and of art centred upon him 
as one engaged in a struggle with the great unknown forces of the 
material world. Our present knowledge of these would seem to those 
old-time thinkers superhuman, but the fact remains, though it is apt to 


bs forgotten, that the true interest of it all is still in its relation to man. 
The wisdom and skill which are able to direct these forces of Nature on 


a large scale form now our wide profession of engineering, well described 
by Sir Oliver Lodge as Half-science, half. art.“ 


In spite of the fasoina- 
tion which problems of science or difficulties of art possess in themselves, 
they must always be for the few. There is still a wider personal interest 
in the men who work at them, and more in those who are preparing to 
take them up as a life work. 

On the other hand, knowledge of natura! phenomena, or science in 
its broad sense, becomes daily more necessary. Each newly-discovered 
property of matter is at once pressed into service, and it is the rapidity 
with which this has been done that gives to electrical engineering the 
attraction which it has for the lay mind. 

In every branch of engineering there are three distinct classes— 
proprietors, executive staff, and workmen—each of which requires 
suitable training. The difference between that of the first two and 
the last is that a knowledge of the physical laws of Nature is 
essential for the former, and is to be gained best by a special pre- 
paratory education. For the latter a knowledge of a few properties 
of matter is sufficient, to be gained during the practice of the trade. 
With the training of the artisan I do not propose to deal. His 
work may be regarded as purely an art, and is handed cn through 
the ages by pereonal transmission from man to man. There is a 
transition stage between workman and designer found in the lower 
orders of draughtsmen. For all practical purposes they may be classed 
as artisans—they have received the same school training, and their know- 
ledge of first principles is much the same. Every opportunity is now 
given for talented boys to rise in any class, and the educational systems of 
Germany and America are good examples of how this may be done well. 
These countries recognised, one 70, the other 30 years ago, the value of 
training those whose industry requires either advanced technical know- 
ledge or power of adaptability. ‘T'he slower movement of our industries 
relative to theirs has given rise to much anxious thought and to the 
Mosely Commission. The result has been to emphasise the importance of 
having a highly skilled staff to carry out new ideas: the work goes on with 
so much more esse and certainty. There is no doubt that English manu- 
facturers know their work as well as any in the world, but it is a good 
thing to have a large body of trained subordinates with ideas of their own 
and eager to have the chance of seeing them carried out. There are as 
yet few of this class in England compared with Germany and America, 
and I believe that this has been one cause of weakness. 


$9. Tae EDUCATION OF AN ENGINEER. 


It may be well to consider shortly the course of training which expe- 
rience has shown to produce good results. One can assume that a boy 
desiring to become an engineer of the better sort has been to a good 
secondary school, and that he leaves at the age of 17. He should then 
have an adequate knowledge of his own language and at least another 
(French or German by preference), the elements of Euclidian and co- 
ordinate geometry, algebra to the binomial theorem, trigonometry to solu- 
tion of triangles, mechanics of a sound descriptive kind, and a little 
chemistry and physics. Those who have not been able with ordinary 
effort to attain to this moderate standard should be given the choice of 
another career. Classical scholarship can in the future only be afforded or 
attained by schoolmasters or men of leisure. There is certainly no 
greater handicap to a boy entering an engineering career than an educa- 
tion on the classical side of any public or secondary school. 

One enters now upon debatable ground. Is it better to go straight from 
school into the works or to college? A boy fresh from school rapidly 
absorbs the spirit of the place in which he lives. If he isin theshops and 
left to himself, it is a fact that he soon takes the workman’s view, and 
may learn to regard foremen and managers as, in a sense, his natural 
enemies. The effect is, however, more far-reaching. It has the tendency 
to tet his future thinking on a lower mental plane. To have large interests 
and a wide outlook cannot be too early impressed upon a plastic mind, 
and the workman’s view, judging by his talk, lacks both of these. This 
can, of course, be corrected by wise home influence, but the necessity for 
direction is not always seen. After many years of close contact with 
students of both kinds I have come to think that, on the whole, the gain 
in works’ knowledge and stimulus is more than counterbalanced by the 
loss of clear thinking and recognition of first principles which prove so 
valuable later. In addition to this, a boy serving an apprenticeship first 
rarely has a chance of showing ability within three or four years; his 
lack of knowledge keeps him back. 

All colleges which provide a three or four years’ course in engineering 
insist on a sound knowledge of the elements of mathematics, physics 
and chemistry. The first year is, therefore, almost entirely occupied 
with learning or revising these, a few descriptive classes or a little geome- 
trical drawing being added for stimulus. If possible, mathematics should 
be continued through all three years. The more advanced laws of heat 
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and elasticity and electricity, and the simpler quantitative and more 
advanced descriptive treatment of technical subjects will form the second 
year’s course. That of the third year is entirely technical, and of such 
an order that a student should have little difficulty on its completion 
in judging for himself the significance of any new suggestion or advance 
in practice or theory. A fourth year may well be occupied in experimental 
work on new ideas. 

Technical or bread ” subjects, as the Germans call them, have only 
within this last year been recognised by Government as having educa- 
tional value, and the rise of the demand for higher teshnical education is 
an interesting study. It is a well-known fact in the history of education 
that a new standard or fresh subject of education is impossible without 
the strong impulse of social or professional interest.”* About 40 years 
ago there was, as an outcome of the democratic ideas at work in England 
during the earlier part of the century, a general desire for a national 
system of education. This was the strong social impulse which resulted 
in the Education Act of 1870. The necessity for higher education was 
soon after felt, and the rise of the university college movement began ; 
but from that day to this technical subjects have been regarded either as 
self-supporting or unworthy of support. I suppose any use of public 
money for that purpose would have savoured of class legislation, but 
without the strong backing of professional interests—medical, engineer- 
ing or chemical—university colleges would long ago have degenerated 
into high schools. 

Civic patriotism has played a large part in the development of the 
larger educational ideals. In Liverpool there are 25 departments in the 
University, each endowed with £10,000. Manchester, Birmingham, Leeds 
and Sheffield can all show like results. We are rather isolated here in 
Newcastle, but we shall no doubt in time feel the wave from the centre of 
activity further south. Perhaps we are stunned by the shock caused by 
Mr. Carnegie’s gift of £2,000,000 to Scotland. Since 1870 the growth of 
industry upon Tyneside has been phenomenal. Thousands have made 
fortunes, millions have been employed. The great coal industry, with its 
connected shipping interests, rests on a substratum of efficient technical 
knowledge. Shipbuilding and all branches of engineering are to be found 
here in highest activity, and it is not too much to say that Tyneside owes 
an appreciable share of its success to the high standard of training main- 
tained by this college throughout the last 34 years. Notwitstanding 
this, we have no permanent endowment for any one of our 20 departments. 


§3. Research A Goop INVESTMENT, 

The most rapid and fruitful return for endowment is in the field of 
research. It is now generally agreed that the function of a university 
establishment is both to teach and to extend the boundaries of know- 
ledge. Scientific research falls under two heads. There is, on the 
one hand, that close study of facts more or less known in order 
that accurate information may be had for industrial purposes. This 
is embodied in the National Physical Laboratory, which, being supported 
by publie funds, directs its attention to work of immediate industrial value. 
On the other hand, there is speculative search into the unknown on lines 
suggested by unique chains of thought, arising from new observations; or 
strong co-ordinated thinking. Work of this latter kind cannot be under- 
taken toorder. There are times of inventive activity in which ideas come 
rapidly. Then follows the patient experimental search for truth where so 
many fall out. Now if it is to come at all, a time of speculative activity 
almost inevitably follows the completion of a university course, and, it 
may be, the taking of a degree. It is then that encouragement and, per. 
haps, pecuniary help are of vital importance to a young student. He 
should have the opportunity of seeing how to carry out ideas by watching 
or helping in the research work of his professor, and the advantage is 
mutual. The enthusiasm of a pupil is the most refreshing thing that can 
come into the life of a teacher, and the friendship or sympathy of the 
eider man is always greatly prized by the younger. After all, in the light 
of the immense unknown, the difference between teacher and taught is 
very small. It is only the case of one student a little in advance helping 
another along the same road, 

There is in connection with experimental research a disregatd by many, 
though not all, manufacturers of much promising material. We take our 
young engineers from college and put them for years to routine work 
which untrained men do as well or better, and are disappointed that they 
do not show striking results, forgetting that two things are necessary to 
progress—the man and the opportunity, Medical and engineering 
students are of much the same calibre, and yet the former are given the 
opportunity for experiment —under guidance—immediately on graduation. 
I would suggest that men with a first-clas3 college record shou!d, instead 
of being treated as beginners, be taken into the confidential departments, 
design or test room, and set to work on new things, at first under super- 
vision, Of course if there are no new things to work at, the industry is 
stationary or retrograde. They say no man becomes a good glass blower 
until he has broken 101b, of glass in the process of learning. There 
should also be some similar allowance made for crude ideas in engineering 
—say, £10 sterling. Fuses cover a multitude of sins in the test room, 
and it would take a good deal of work to reach this limit. One result of 
college training is to produce a large crop of ideas more or less crude out 
f which finished articles may emerge. In a large industrial centre where 
there is, as here, close relationship between college and works, I would 
suggest that where there are not men and instruments available in the 
works, senior students should be lent occasionally to do a week's work— 
say, with an oscillograph on wave forms, or on the effects of armrture re- 
action, or in studying interpolar inductionor commutation in special casas 


§ 4 RESEARCH AND PRACTICE, 
One never knows to where an experiment a little off the beaten track 


willlead. I have recently had a good example of this, on a small scale, 


* W. H. Woodward, Erasmus Concerning Education,“ p. 85, 


which may be o interest to you. Some few years ago I madea few 
experiments upon bacteria, working mostly with typhoid germs on account 
of their sensitiveness, During these I found that M. Lortet had dis- 
covered what I was looking for, that alternating currents cause them to 
orientate and place themselves along the lines of flow, but he failed to 
find any effect with direct currents. Asa matter of fact, bacterial of all 
kinds, living or dead, orientate in the same way under either direct or 
alternating electrification. On thinking over the cause of this, it 
was found that the movement depended entirely upon the relative 
conductivity of the organism and the surrounding liquid. So that 
the former behaves as a rod of iron in a magnetic field, or one of 
& dielectric in an electrostatic field, the same laws governing lines 
of stress or steady flow whether of electricity, magnetism, heat or 
liquids. In searching for the cause I found that glass orientates in oil, but 
not in water, and that carbonised silk filaments are very sensitive in 
either. Some time after I wished to design an apparatus to indicate the 
state of charge on cables, in order to see whether they were safe to handle. 
The simple electroscope was first thought of, but rejected as not mechani- 
cally strong enough to be placed in a platelayer’s hands. It then occurred 
that one might use the same thing on a small scale, observing the move- 
ment in a kind of linen-tester’s microscope. On trying this I noticed a 
small spark pass between two particles of carbon suspended in oil, and the 
idea at once came, why not look for the sparks? In 10 minutes or so 
after this the first ‘‘ voltascope" was made and tried on a 2,000-volt 
circuit, and a little while later on 20,000 volts. The instrument as it is 
now made consists of a glass tube containing oil and short fine carbon rods. 
Contact is made across the mains through a heavily-insulated wire having 
an ebonite or fibre handle with sharp steel points to get good contact. It 
works equally well with direct and alternating currents, and in any 
position. As soon as contact is made the carbon filaments become 
polarised and form an irregular chain, along which a small current passes, 
jumping across minute gaps between the particles, and so forming sparks 
which are instantly extinguished by the oil, their constant appearance 
and extinction giving the tube the effect of ecintillation. It is a far cry 
from bacteria to an electric life-saving device, but the same line of 
thought led further to the invention of the high-tension voltmeter shown. 
So far as I know, this differa from other forms in the use of a dielectric 
needle or quadrant. A short ellipsoid of paraffin or sealing wax is sus- 
pended by a fine silk or quariz thread between brass plates, contained in 
a glass globe about 15cm. diameter. Theory indicates that the torque on 
the suspension is proportional to the square of the voltage, and this is 
found to be experimentally true. One uses the instrument in the same 
way as a Siemens dynamometer or the Ayrton-Mather voltmeter of the 
same type. The ellipsoid is brought to a balanced position between stops 
by rotating the torsion head. The lowest voltage to which it is sensitive 
is about 500, and I have used it to measure spark-gap voltage up to 
100,000. Since specific inductive capacity varies with frequency, a simple 
correction must be applied for this. 

There is a still further extension of the same theme. One can measure 
the permeability of iron by the torque on a long ellipsoid suspended in a 
magnetic field, and in the same manner one can determine by this instru- 
ment the dielectric constants of all solids, liquids, or gases when a litre of 
the latter can be obtained. The effect is a function of the relative permit- 
tivities of ellipsoid and medium, and a comparative series may be readily 
formed and checked by reference to air. The fact that the results are 
comparative, and that the zero position of the moving system is the same 
for all, enables one to work with considerable accuracy. The ellipsoids 
must be made very carefully. Messrs. Hilger can be relied on to do this. 
The microscope might be much more used in elestrical engineering than 
it is at present, if, indeed, it is used at all. We know now that the permea 
bility of iron depends upon the size and distribution of the orystals of 
carbide of iron in the metal, and that these are changed by the heat treat- 
ment this has received. Why should we not estimate permeability by 
polishing & surface on the metal, observing it through a microscope, and, 
if necessary, Pre it. After a time, by collecting a set of 
standards, the quality of any specimen might be assigned in a few minutes 
by inspection. 


— — — — — — — 


RELATION OF PULL TO DIAMETER OF SOLENOIDS.* 


BY CHARLES R. UNDERHILL. 


It is well known that when an electric conductor is bent into the 
form of a circle the magnetising force at the centre of the loop is 
H=0-2a1'r, (I), where I[=current in amperes and r=radius of the 
loop in centimetres ; and since the magnetising force is proportional 
to the ampere turns, a group of turns, as in Fig. 1, acting together, 
and having the same general dimensions as a single conductor, as in 
Fig. 2, produce the same magnetising force at the centre, providing 
the ampere-turns are the same in both cases, For the group of 
turns formula (1) would be H -0:27IN;», (2), where N- number of 
turns in the group. 

In order to determine the effect due to changing the diameters of 


solenoids, the writer had two sets of windings mounted on xxi 
ach 
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was bored for the plunger to enter. 
called rim windings for convenience. 

The other set consisted of windings with varying outside diameters 
but with fixed internal diameter, which was 1} in. all cases (see 
Fig. 4). The mean diameters were 2°88, 8:68, 4:68, and 5°68 in. 
respectively. These windings will be referred to as disc windings. 
Substituting M/2 for r in (2, H20'4xIN/M,, (3), where M, is 
expressed in centimetres. In English measure H 23:192 IN/M, (4). 


This set of windings may be 


Fias. 1 anp 2.—DracBa« or Cons. 


The tests were made by the method illustrated in Fig. 5. Here 
A is a magnetising coil to saturate the core, and B represents the 
winding to be tested. The core was of Swedish iron, 11 in. in dia- 
meter and 1 sq. in. in cross-section. First the coil A was excited 
so as to saturate thoroughly the iron core, and then a rim winding 
was placed over the end of the core in the position of maximum 
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pull and excited froin a separate source. Each coil had a rheostat 
and ainmeter in series, the two coils being so connected that attrac- 
tion would result. Coil A was rigidly fastened to the iron core, and 
the test coil B attached to the scales. After the core was saturated, 
a change in the strength of the current in coil A produced an almost 
inappreciable change in the puli, which was accicdited to the change 


Fic. 5.—D1acram oF TESTING APPARATUS. 


in H; but when the current strength in coil B was changed, the 
pull varied directly with the strength of the current in coil B. Fig. 6 
shows the result of a test of the set of rim windings. This test 
indicates that the pull due to a solenoid is directly proportional to 
the ampere-turns in the winding after the core is saturated. It 
incidentally proves the law expressed by (2). 


When the disc windings were tested under the same conditions as 
the rim windings, it was found that the pull was not inversely pro- 
portional to the mean diameter of the winding, but nearly inversely 
proportional to the square root of the mean diameter of the winding. 
Fig. 7 shows the results of the tests of the disc windings. Althoug 
the current varied more or less as the test coil heated, or as the line 
voltage changed, the curves in Figs. 6 and 7 are very accurate, since 
the turns were known, and hence the ampere-turns varied directly 
with the strength of the current. The curve from a to b in Fig. 8 is 
plotted from Fig. 6, the points being taken from the pulls corresponding 
to the different mean diameters on the ordinate representing 6,000 
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Fic. 6.—Txsr or Rim WIN DINOdS on MaGNETISED BAR. 


ampere-turns. Now the mean or average diameter of a disc winding 
is not the mean diameter representing the mean strength of field, but 
the latter is equal to the reciprocal of the sum of the reciprocals of the 
mean diameters of the squares or groups of turns constituting tho 
disc, multiplied by the number of groups. As an example we will refer 
to Fig. 6 and note the pull for each of the rim windings under test 
with 1,500 ampere-turns. The pulls are 1:8]b., 2:3 Ib., 8:2 Ib. and 
4˙8 Ib. respectively, making a total of 19:11b. pull for the four rim 
windings, with a total of 4x 1,500 ampcre-turns=6,000 ampere- 
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Fig. 7.—Testr or Disc Wixpincs ON MAGNETISED Bar. 


turns. Ncw, consider these solenoids t.icicoped so as to form a 
disc windirg as in Fig. 9. The mean or average diameter of the 
winding is 7 in., but the mean diameter representing the mean 
strength of field is 
FE nale) 
(abe) + (bed) + (eda) + (dab) ` 
where n is the number of groups of turns and a, b, c, d the relative 
mean diameters of the groups. Therefore, in the case under dis- 
cussion, 


M 


— 


» . (5) 


o i 4(4x 6x8 x 10) _ 1,680 
2 (4x 6x 8) & S* 10)-(8 x 10 x 4) + (10 x 4x G) 1,232 


FQ 


= 6-23, 
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and hence for a mean diameter of 6:28 in. a pull of 12:11b. should 
be obtained with 6,000 ampere-turns in the entire disc wind- 
ing, since there are 1,500 ampere-turns in each group of turns, 


Fe ek ae Oe 
I 
HF 


Pull in Pounds. 


pt TAT TT TT 


10 


12 3 4 5 6 7? B 9 
Mean Magnetic Diameter (Inches), 
Fio. &.—ComBINED Test or Rim Ax Dp Disc WINDINGS. 


and there are four groups. Referring to Fig. 8 it is seen that this 
exactly coincides with the curve obtained from separate tests of the 
rim solenoids. By calculating the diameters representing the mean 
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field strength of the disc windings after this manner, the rest of the 
curve a- e is obtained, which coincides with, and forms a continua- 
tion of, the curve representing the tests of the rim windings, 


— — 
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CORRESPONDENCE. 


© 


STOURBRIDGE ELECTRIC LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: At a special meeting of the Council held on Monday, 
90th inst., to consider the question of the Council's Provisional 
Order which expires on December 31st next, the matter was 
referred back, the Council being unwilling to consider the 
recommendation of the Electric Committee, who have had the 
electric question under consideration for several years and 
have considered ways and means and all possibilities. Ample 
figures, estimates and various schemes have been prepared by 
myself as engineer to the Council (the same have been printed 
and put before the Council), and ample information was given 
at the public inquiry when we applied for a loan of £4,000 to 
carry out a bulk supply scheme. l 

The voting on Monday last was (with the casting vote of 
the chairman) 14 for an amendment, 13 against, consequently 
the supporters of the electricity scheme gave way, and the 
matter must now fall through unless the Board of Trade grants 
an extension. The voting was singular in this respect, that at 
a meeting of the Council a month ago, when the matter was 
under consideration, the voting was 18 to proceed with their 
own scheme and eight against, such motion to stand if the 
Power Company with whom the Council were negotiating 
would not give way on points of an agreement under considera- 
tion. ‘The facts of the case seem to show that the Council, 
having obtained a provisional order on the advice of the Gas 
committee, endeavoured to keep it in existence as long as 
possible because they cannot make up their minds whether 
they should work it themselves or let some company come in 
and oppose their gas undertaking. 

The Council have had three extensions already.— Yours, &c., 

Nov. 22, 1909, J. B. CLARKE. 


LEGAL INTELLIGENCE. 


as 


Lambeth Borough Oouncil v. South London Electric Supply 
Corpn. (Gtd.) 


This case came before Mr. Justice Bigham in the High Court on Nov. 
17, and was the first of two actions brought by plaintiffs as successors of 
the Lambeth Vestry. The plaintiffs’ claim in the first action was that 
they were entitled to £738, cost of carting refuse, and in the second to a 
declaration that defendants were obliged by the terms of an agreement of 
March, 1897, to maintain a dust destructor, and cremate and dispose of 
the whole of the dustbin refase of the Metropolitan Borough of Lambeth. 
Defendants denied, in the first case, that they were bound by the agree- 
ment, as its terms had not been approved by the Board of Trade, and in 
the second counterclaimed for £47,800 as cost of installing and cost of 
removing the destructor plant. 

Mr. McCALL, K.C., for plaintiffs, said in 1892 Lambeth Vestry obtained 
& provisional order for the supply of electricity. This order contained a 
clause 62 providing “ That at any time after the commencement of this 
order the undertakers may, with the consent of the Board of Trade, by 
deed to be approved by the Board of Trade, transfer their powers, duties, 
liabilities, and works to any company or person." Another clause (76) 
provided that nothing should exonerate the undertakers from an indict. 
ment for nuisance. In 1896 the Vestry proposed to transfer this under- 
taking to a Mr. Sax, but the Board of Trade objected to the transfer to a 
single person, and the South London Electric Supply Corpn. was 
formed to take over the transfer on March 16, 1897, by an agreement 
approved by the Board of Trade. By an agreement of even date made 
between the Vestry and defendant company it was provided that defen- 
dants agreed as a consideration of the trausfer, to erect and maintain a re- 
fuse destructor to be approved by the Vestry, and to cremate or dispose 
of all the refuse supplied by the Vestry. Defendants began to use the dust 
destroctor, and complaints were made to the Vestry of bad smell, &c. 
Defendants were fined for nuisance and then took up the position that 
the Vestry had taken these proceedings, and so relieved them from 
liability. The plaintiffs had been put to considerable expense in pro- 
viding for the disposal of the refuse which defendants would no longer 
accept, and they asked for a declaration that defendants were bound by 
the terms of the collateral agreement under which the dust destructor 
Mid eae £708. 4s. 3d. was due to the plaintiffs in respect of dust 

isposal. 

Mr. MONTAGUE LUSH, K.C., for defendants, submitted that the 
getting of the contract was one of the stipulations for the transfer and 
tainted the deed. If they could show that the deed of transfer purported 
to contain all the terms of transfer, and defendants could show that 
snother deed contaiced a term of the transfer, then the transfer was not 
in compliance with sec. 62 of the order, as there was a term which had 
not been approved by the Board of Trade, and the Vestry could enter 
into no such contract. The Vestry were prevented from suing upon the 
collateral deed, as they said all the terms were in the deed of transfer. A 
collateral contract embodying terms which had not been approved by the 
Board of Trade would be bad. The real consideration for transfer was 
partly the things they undertook to do and partly the benefit the Vestry 
obtained by defendants taking the dust off their hands, which was put 
into the collateral deed. It was just the same as if they undertook to pay 
the Vestry £20,000 to go and get that dust destructor from some one 
else. The root of plaintiffs’ power to enter into the collateral agreement 
was wanting without the approval of the Board of Trade. This was 
important, because the Board of Trade insisted that there should be no 
concealment. The execution of the deed was, therefore, invalid. 

Mr. McCALL said the objection was not well founded, and defendants 
were estopped from raising it. All the Board of Trade said was that they 
would not consent to the transfer if the clauses were retained in the deed. 

Mr. Justice BIGHAM, in giving judgment, said the only question was 
as to the validity of the second deed of March, 1897, which referred to 
the construction and maintenance of the dust destructor. At the time of 
the transfer to the new company the Vestry were anxious to provide for 
the disposal of their dust, and tried to make an arrangement advantageous 
to themselves and the company, whereby the new company should destroy 
and dispose of the dust. It was thought that the terms of transfer of the 
electric lighting order and the terms on which the dust was to be destroyed 
could be put in one deed, and that the Board of Trade would approve. 
But the Board of Trade said that under sec. 62 they were asked to approve 
the terms of transfer of the electric lighting order, and they would have 
nothing to do with the approval or disapproval of any contract plaintiffs 
might enter into for the destruction of the dust, and they declined to 
have anything to do with the contrac: about the dust. ‘The terms of 
transfer of the electric lighting order were put into a deed. They were 
terms and conditions relating solely to the transfer of that order, and 
received the approval of the Board of Trade. The Vestry and com- 
pany were not satisfied, and made a bargain that they would not transfer 
the order to defendants unless in exchange defendants gave them 
another contract. The question arose, was that a valid deed? In his 
opinion it was not. The object of sec. 62 was to give the Board of Trade 
power of examination into the terms upon which a transfer could be 
made, and it was necessary to obtain the sanction of the Board of Trade 
to those terms, and so to enter into a collateral contract containing other 
terms was a violation of the section itself. There were reasons why the 
Board of Trade should examine the whole terms. To ask them to sanc- 
tion some terms, and then to make some other terms which they would 
not sanction, was to do something which the Legislature intended should 
not be done. The plaintiffs could not enforce the second contract, nor 
could he (the learned Judge) help them to enforce it. He thought, when 
tre case was opened, he might discard the provisions in the second deed, 
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which were ultra vires, and accept those that were not, but he could not | 


do that, because he thought the execution of the deed was itself unlawful. 
Judgment must be for defendants upon the claims in both actions and for 
plaintiffs upon the counterclaim in the second action. 


Croydon Corporation v. British Electiis Traction Oc. 


In the Chancery Division on Friday, before Mr. Juttice Farwell, Mr. 
Warmington, K.C., applied that certain questions of law in the matter of 
the arbitration between Croydon Corporation and the British Electric 
Traction Co. might be decided by his lordship on an early date. The 
arbitration was to settle the form of a lease, but certain questions of law 
had arisen and these were to come before his lordship. Under an act of 
Parliament the Corporation had the right to determine the lease after six 
months’ notice. The lease referred to in this matter expired on May 81, 
1906, and it was necesaary, therefore, to give notice next week. They 
had given notice, but it was conceived that, if his lordship's view of the 
law was in a certain way, they would have to give another notice. 

. His LORDSHIP directed the case to be put down to day (Friday). 


Bainbridge and Another v. The Postmaster-General and Crane. 


In the Court of Appeal (the Master of the Rolls and Lord Justice 
Mathew) on Friday judgment was given in this case on the appeal of the 
Postmaster-General from an order made in Chambers by Mr. Justice 
Walton allowing the plaintiffs to add the Postmaster-General as a defen- 
dant to the action, which was brought to recover damages for personal 
injuries alleged to have been caused by the negligence of the defendants 
or their servants in repairing a footway after laying telegraph lines at 
Wigan. The action was originally brought against Mr. Crane, Post Office 
sectional engineer of the district, under whose direction the work had 
been done. Subsequently the plaintiff took out a summons to add the 
Postmaster-General, personally by name, as a defendant. The District 
Registrar made the order, adding the Postmaster-General not by name, 
but in his corporate capacity. The Postmaster-General appealed to Mr. 
Justice Walton, who held that it was not a matter to be determined on 
summons, but gave leave to appeal. 

In giving judgment the MASTER of the ROLLS, after stating the 
facta, and referring to the sections of the Telegraph Acts 1863 and 1868 
which apply to the case, said the 1868 Act empowered the Postmaster- 
General to purchase the undertakings of telegraph companies which 
were to vest in him in his corporate capacity. The plaintiffs contended 
that the action lay not only against Crane, the author of the wrong, but 
also against the persons by whose orders he was carrying out the 
work of laying the telegraph wires, and that the statute constituted 
the Postmaster-General one of the persons who must be charged 
with the duties imposed by the lepislature. The contention was 
that the Postmaster-General was responsible for the negligence of 
his subordinate Crane, and that an action for damages lay against 
him in his official capacity. But having gone through the cases bearing 
on the question, he found that the Po-tmaster-General was not in a 

similar position to that of a common carrier at common law, and that 
being so, had the legislature altered the immunity of the Postmaster- 
General from such responsib lities? Were there any words to be found 
in the statute which cut down the position of the Postmaster-General with 
regard to immunity from what it was before he took over the telegraph ? 
When the provisions were analyscd they seemed to him to leave the 
Postmaster-General where he was before. In his official capacity he 
kept his former immunity. It was not suggested that the Postmaster- 
General had himself anything to do with the negligence of which the 
plaintiff complained. The plaintiff was obliged to put his case on the 
footing that Crane was in the employment of the l'ustmaster-General. 
That condition was not fulfilled. Crane was not in the employment cf 
the Post master-General, and the suggested nexus between them of master 
and servant was broken at once. That was sufficient to dispoze of the 
case. The plaintiffs, however, could rot show any section providing 
for any fund out of which damages could be paid by the Postmaster- 
General in such a case as this. It was clear that the revenue of the 
country eould not be reached by an action brought by a priva‘e 
individual against a public officer in his official capacity. On these 
grcunds he thought Mr. Justice Walton had been wrong in not stopping 
the action against tbe Postmaster.General. In point of fact the learned 
Judge seemed to have done little more than invite the Court of Appeal to 
consider the queetion, but in point of form they must reverse his decision 
and allow the appeal. 

Lord Justice MATHEW concurred, and the appeal was allowed. The 
Postmaster. General did not ask for costs. 


Re L. M. Waterhouse and the Patents Acts (Patent No. 28,632, 
1903). 

Mr. Justice BUCKLEY, on Wednesday, delivered a considered judg- 
ment in this case, the facts of which were reported in our last issue. 
After referring to the grant and the subject matter of the letters patent 
in question, his lordship said that in the case of metallic conduits for 
electric light cables, it was essential that there should be a tight grip or 
contact between successive parts of the conduit. At the date of the 
patent there was what was known as the Simplex conduit. The object 
of the patentee was to tell the public how to obtain the desired metallic 
circuit without having to use screw tubing. His object was to show 
how to dispense with screw tubing. At the date of the patent the 
idea of connecting a plain conduit with ecrew fittings by a device 
which would cause the conduit to be gripped by a screw was old. 
But the patentee said that the particular way in which he made 
use of well-known devices was new. The patentee'8 grip was what was 


called an overhang grip. In Lake's device both direct nnd overhung 
grips were used. But it was true that no one of the alleged anticipations 
used overhung grip alone. In that respect the patentee had taken a 
retrograde step, and not a step in advance. Moreover, he saw no inven- 
tion in what the patentee had done. Lake did not fit overhung grip 
alone, but direct grip also. But there was another anticipation which 
introduced conduit and coupling of the same size. Bayliss used coning 
as Mr. Waterhouse did. In his judgment the patentee failed for want of 
novelty. As he had found that there was want of novelty, it was unneces- 
sary to refer to the other points made by petitioners, In his judgment 
the petitioners were entitled to an order for revocation and for costs, 


British Pioneer Electric Light & Power Co. of India (Ltd.) 


On Tuesday the petition of S. T. Biggs and another for the winding up 
of this company was in the list for hearing before Mr. Justice Buckley. 

Mr. GORE BROWNE, K.C., for petitioners, asked thai the petition might 
stand over in order to answer aftidavite, and he also asked for leave to 
amend the petition, and for an order for discovery of documents, 

Mr. YOUNGER K.C., on bebalt of the company, opposed any adjourn. 
ment. The petition was opposed by all the other shareholders. The 
documents asked for were exhibited. 

His LORDSHIP gave liberty to amend, and directed tho petition t) 
Stand over for a week. 


— — — — — — —— 


D. Stewart & Oo. (Ltd.) v. Heckmondwike District Council. 


Mr. Pollock, K. C., official referee, commenced the trial of this case on 
Wednesday. 

Mr. ACLAND, K.C., said that plaintiffs wero engineera and boiler 
makers, and the action was brought to recover the price of certain water- 
tube boilers supplied to and for work done for defendant Council in con- 
nection with an electricity schome for the town. The real point was 
whether the boilers, wh'ch were supplied were capable of evaporat- 
ing 4,0001b. of dry steam per hour under normal conditions, and 
with average coal, as specified in the contracts. Defendants said 
the boilers did not come up to that test, and counterclaimed for 
damages or set-off. A further pint in issue would be as to what was 
meant in the contract by normal condition and average coal. Tha 
Council’s engineer claimed the right to say what were normal conditions, 
but plaintiffs said the amount of draught in the Counoil'a works was 
abnormally low, and was insufficient to burn the coal properly. Eventu- 
ally the Council pulled down the boilers and crected other boilers, and the 
present action was then commenced, 

After taking evidence the case was adjourned, 


Lloyd's v. Marconi International Mariue Communication Co. 
(Ltd.)—This case was in Mr. Justice Kekewich’s list yesterday, but was 
not reached. We understand, however, that the action is likely t> be settled. 


Om. —— — ee — - —— — 


— tt 
PARLIAMENTARY NOTICES. 


In tha last issae of T'he Electrician we gave brief particulars of some 
applications for provisional electric lighting orders, and we give below a 
faithcr list, showing particulars of the notices advertised t» b» made to 
Parliament and to the Board of Trade in the 1906 session in regard 
to proposed new electricity supply schemes, electric railway and tramway 
undertakings, extension of existing undertakings, &c. 


Exvectriciry Surety PROVISIONAL Onnzns. 


Burry (extension of time, transfer of powers, &c.) and Blaydou (transfer 
of powers to County of Durham Electrical Power Distribution Co.) Urban 
and Portland Gelligaer aud Rhigos Rural Councils. 

County of Durham Electrical Power Distribution Co. (power to supply 
Crook, Willington, Brandon and Byshottlcs, Brancepeth and Ryton). Electri- 
cal Distribution of Yorkshire (Gomersal, and Pont fract). Foote & Milne 
(for Macc'esfield and for Sunningdale and District). National & Provincial 
Electricity Corpn. (Woodford, Essex, aud Boston—repeal of Boston Electric 
Lighting Order, 1900). Northwood Electric Light & Power Co. (Pinner, 
Stanmore, Harrow Weald and Edgware). Urban Electric Supply Co. 
(Godalminy Extension) Wantage Engineering Co. (Wantage). Ux- 
bridge & District Electric Supply Co. (extension of area to Hanell, parts 
of Eton, Deaconsfic'd and Amersham and Watford). 

Exvectriciry SvPpLY BiLLs. 

Shropshire, Worcestershire d: Stafordshtre Electric Supply Co., for 
further powers ; extension of area to Birmingham, Smethwick, Walsall, 
Wednesbury, West Bromwich and Wolverhampton, Amblecote, Bilston, 
Brierley Hill, Coseley, Darlaston, Handsworth, Perry Barr, Quarry 
Bank, Rowley Regis, Rugeley, Sedgeley, Tettenhall, Wednesfield, Wed- 
nesfield Heath (Heath Town), Short Heath and Willenhall, and parishes 
of Busbury and rural districts of Kingswinford and Saisdon, and part of 
Shifnal! in county of Stafford; to define area of supply of company, and, 
if thought fit, to prescribe s2parate areas to be designated industrial, 
non-industrial and rural, &c.; to define purposes aud conditions of 
supply, &.; to enter into agreements with Midland Electric Corpn. for 
power distribution, and other companies and authorities to exempt 
fittings from seizure by way of distress, &c. 

Folke. ten? ‘lectricity Supply Co. to enter into agreements for exercise 
of powers conferred upon Hythe Corporation and Sandgate Council by 
Hythe Electric Lighting and Sandgate Electric Supply Orders, 1900, 
transfer of orders, &c. 
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. Metropolitan Electric Supply Co., to extend limits for supply of energy 
in bulk and otber purposes ; to extend area for bulk supply to Ruislip- 
Northwood (Middlesex), Rickmansworth and Chorley Wood (Herts.), 
Chesham, Beaconsfield, Eton and Slough, Amersham and Wycombe 
(Buckinghamshire), New Windsor and Windsor (Berks.), Chertsey, Egham 
and Thorpe (Surrey); to enter into agreements as to supply of energy 
within or beyond limits of supply to local authorities and companies, to 
authorise transfer of powers of electricity undertakers, &c. 

Power is again sought to incorporate the Administrative County of 
London & District Electric Power Co., for constructing and erecting elec- 
tric generating stations and producing, generating, using, transmitting, 
transforming, distributing and supplying electrical energy and for manu- 
facturing gas for generating energy and generally carrying out the pur- 
poses of an electric supply company in the counties of Surrey, Essex and 
Kent and the Administrative County of London ; to acquire lands for 
generating stations, &c. The areas of supply scheduled are: City of 
London, Westminster, Battersea, Bermondsey, Bethnal Green, Camber- 
well, Chelsea, Deptford, Finsbury, Greenwich, Hackney, Islington, Lam- 
betb, Lewisham, Poplar, St. Pancras, Shoreditch, Southwark, Stepney, 
Wandsworth and Woolwich ; Croydon, Richmond, Kingston-upon- 
Thames, Wimbledon, Barnes, Ham, The Maldens and Coombe, Sutton 
and Carshalton, parts of Surbiton (Surrey); West Ham and East Ham, 
Barking, Grays Thurrock, Ilford, Leyton, Romford, Wanstead, Wood- 
ford and part of Orsett (Essex); Bromley and Gravesend, Beckenham, 
Bexley, Chislehurst, Erith, Foot’s Cray, Northfleet and Penge, Dartford 
and part of Bromley (Kent). 

The City of London Electric Lighting Co, is seeking powers to give a 
supply of electricity to any company, body or person owning, leasing, 
working or occupying any railway, tramway, tramroad, canal, navigation 
or premises situated within or partly within the limits of supply of the 
company for use within or without or partly within and partly without 
the said limits; to enter into agreements with companies, authorities, 
&c., as to supply of electricity, to alter, amend or repeal certain provisions 
of company’s acts and orders. 

Stepney (London) Council seek authority to empower the Council, 
either alone or in conjunction with the Council of any other Metropolitan 
borough duly authorised, to supply electrical energy in bulk to any local 
authority, company, body or person authorised to supply electrical energy 
within the Administrative County of London or any part thereof; to 
enable the Council to purchase electrical energy in bulk from any local 
authority, &.; to acquire lands for generating stations; to lay mains 
within and beyond borough, &c. 

Power is sought to incorporate a company to generate and supply elec- 
trical energy and to acquire lands in Counties of Hutingdon, Bedford, 
Hertford, Middlesex, Essex and London, and to acquire easements along 
the river Lea, Hertford Union and Regent's Canals; to enter into agree- 
ments with railway or canal companies, to authorise agreements with 
railway or canal companies with respect to laying cables, wires, &c.; to 
enter into agreements with local authorities, companies, &c., requiring 
electrical energy outside Administrative County of London ; to enter into 
agreements with authorised undertakers in any area in Administrative 
County of London, and also for transfer of undertakings of authorised 
local authorities, companies, &c.; to enter into agreements with railway, 
canal and tramway companiesand others for supply of energy; to exercise 
power of electrical undertakers in London, &c. 

Power is sought by the Kent Collieries (Ltd.) to incorporate a company 
to establish generating stations in Kent and supply electrical energy in 
Metropolitan area; to enter into agreements with and confer powers upon 
railway companies, to supply electrical energy to other companies, bodies 
or persons and to enter into agreements as to laying mains, &. 

South Wales Electrical Power Distribution Co. to rearrange capital, &0o. 

County of Durham Electric Power Supply Co., to authorise supply of 
electrical energy for all purposes within area of supply to companies, 
bodies and persons, besides authorised undertakers, to exempt meters, 
fittings, &., let on hire from distress or execution, to lay electric lines in, 
under, over or across the river Wear; to enter into agreements with 
Newcastle-upon-Tyne Electric Supply Co. and other companies, local 
authorities, &.; to acquire or work electrical undertakings by agreement; 
to exempt County of Durham Electric Power Distribution Co. from 
restrictions as to association, &c., with local authorities and persons, &c. 


JOINT LIGHTING AND TRACTTON BILLS. 


Haslingden Corporation, to construct and convert to electric traction 
existing tramways, to construct new lines, to purchase tramways, &.; to 
attach brackets and wires to houses and buildings, powers to restrict and 
refuse supply in certain cases; to sell and let on hire electric fittings, 
motors, &c., and to exempt same from distress or execution; to require 
consumers to give notice to Corporation before leaving premises supplied 
with energy; to lay electric apparatus in streets not dedicated to public 
use; to alter date of filing annual accounts, &c. 

Derbyshire and Nottinghamshire Electric Power Co., to enter into agree- 
ments with adjoining local authorities, companies, &c. ; for supply of 
electric energy for railways, tramways, canals, &c., within and without 
area of suppl ; to acquire from local authorities, companies and others, 
tramways and light railways; to supply electricity for all purposes within 
area of supply, to exempt plant and machinery let on hire from sale by 
owners and mortgagees of premises, to erect overhead cables (with con- 
sent), to acquire undertaking of Newark & District Light Railway Co., &c. 

Kingston. upon. Hull Corporation, to construct electric tramways, to 
attach brackets to buildings, to supply electrical energy outside city and 
algo to local authorities, companies and persons owning and working light 
railways, tramroads or tramways within or beyond city ; to supply electric 
fittings, motors and other apparatus, to refuse supply of electricity in 
eR cases, 8 0 igi 

ower 18 sought to incorporate a company to acquire the powers of the 
Empire Electric Light & Power Co. ands Romford and DistrictTram- 


ways Act, 1903, to extend time for purchase of lands and completion of 
tramways ; to extend time for laying mains under Romford Electric 
Lighting Order (1900), &o. 


ELECTRIC TRACTION PROVISIONAL ORDERS. 
Newcastle-upon-Tyne (additional tramways) and Rochdale Corporation 
(to construct and work electric tramways, &c.), and Altrincham District 
Council (to revive powers to construct and complete tramways, and to 
make leases and enter into agreements relating to tramways authorised 
by Altrincham Tramways Order, 1904). 


Traction BILL. 

Power is sought to incorporate the London Outer Circle Railway Co., to 
construct railways in-Middlesex and Essex, to acquire lands for genera- 
ting stations, &c., to enter into agreements with L. & S.W., G.W., 
G.C., L. & N.W., M.D., Metropolitan, Midland, G.N., G.E. and L.T. & 
S. Railway Companies, &c. . 

Middlesex County Council, to construct tramways in Edgware-road, to 
work or lease same to Metropolitan Electric Tramways (Ltd.), to enter 
into agreements for supply of electrical power with London County 
Council and other bodies, &c. 

Manchester Corporation, to construct additional tramways, to enter 
into working agreements and running powers, extension of time, to amend 
1903 Act as to tramways in Cheshire, Sale and Bucklow, &c. 

Oxford Cagporation, to construct tramways within city of Oxford and 
Counties of Oxford and Berkshire, to reconstruct and adapt existing 
tramways for electric or other mechanical power, to enter into agree- 
ments for working lines, &c. 

North-East London Railway Co. seek powers to abandon certain autho- 
rised road diversions, &c. l 

Bury Corporation, to construct and work tramways within and witbout 
borougb, to enter into agreements for working or leasing same, &c. 

Baker Street £ Waterloo Railway Co. stek power to construct a short 
length of railway in Paddington, to abandon portion of authorised railway, 
to construct subways at Paddington, &c. 

Metropolitan Railway Co. seek powers for extension of time for construc- 
tion of works. &oc. 

Oldham & Saddleworth District Tramway Co. seek power to abandon 
undertaking, &c. 

South Lancashirs Tramways Co., to extend time for construction of 
tramways, &c. 

London United Tramways (1901*, Ltl., to construct new tramways in 
Middlesex and Surrey, &c. 

North- Wet London Railway Co. seek powers to alter railways and 
works, to construct new railways, &c. 

Metropolitan District Railway Co., ko construct new railways, subways, 
&c., to authorise deviation of West London Railway, and to grant running 
powers over same, to adapt and equip railway for electric traction, &c. 

Power is sought to incorporate the North d' South Shields Electric 
Railway Co. to revive powers, to extend time for completion of railway 
works, &c. 

Extension of time for completion of works, &c., is sought by the Watford 
& Edgware Railway Co, 

Power is again sought to incorporate a company to construct the Cork 
Junction Electric Railway, &c. 

Londen Southern Tramways Co. seek authority to work their tramways 
by mechanical power, &c. 

London County Council also seek power to construct tramways in the 
counties of London and Middlesex; to enter into agreements with City 
of London Corporation as to tramways on Blackfriars Bridge, &c. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the newly-vacated professorship of 
electrotechnics at the South African College, Cape Town. Com- 
mencing salary £600 per annum. Applications must be sent by 
Dec. 15 to the Agent-General for Cape Colony, 100, Victoria-street, 
London, S.W., from whom further particulars can be obtained. See 
an advertisement. 


Vickers, Sons & Maxim, River Don Works, Sheffield, require a 
thoroughly capab'e and experienced superintendent for their elec- 
trical manufacturing shops. See an advertisement. 


At the University of Birmingham a mechanical draughtsman is 
required, thoroughly conversant with best English practice in the 
design of dynamos, transformers and accessory apparatus. Salary 
£250 per annum. Applications to the Secretary by Nov. 27. 


Radcliffe Council require an electrical engineer for their electricity 
undertaking. Salary £150 per annum. Applications by Dec. 2. 


Mr. A. Henry, electrical engineer to Radcliffe District Council, 
has been appointed borough electrical engineer and tramways 
manager at Nelson. 


EDUCATIONAL NOTIOE. 
Birmingham Municipal Technical School.—The prizes gained 
by the students were distributed by Prof. W. A. Tilden, F. R. S., on 
Friday evening last. 
The Lord Mayor (Councillor RExNoLDs) said that during the last three 
years increased facilities had been provided for carrying on the work of 
technical education. The success of the school did not depend merely 
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upon numbers, but also upon the efforts of individual students. Many 
additional classes had been started, notably one in electro-chemistry. A 
farther interesting development was the establishment of summer classes 
to bridge over the gap between April and September, and it was satis- 
factory to find that there were 17 such classes engaged on various subjects. 
There were also the afternoon classes for giving courses of instruction 
especially suited to engineering apprentices and other employés of engi- 
neering firms, These were held from October to June, and he appealed 
to the employers in the mechanical and electrical engineering trades to 
make themselves acquainted with the work of the classes and to en- 
courage their employés to attend them. 

The Principal (Dr. SuxeNxn) said the number of students in the school 
was nearly 4,000, compared with 3,770 last session; but a better gauge 
of the work of the school was to be obtained from the attendances rather 
than from the actual number of students. In October last year the 
average number of class attendances was 5,400, and this year 5,700. 
Most departments of the school had altered very little, but the chemical 
department now contained nearly 700 studente, an increase of 36 per 
cent. over last year, and the physical department, with 1,500 class 
attendances, had increased 54 per cent. Apart from the 5,400 class 
entries there were 734 in the summer classes, but it must be remembered 
that as the summer lasted but little more than four months compared 
with six months in Berlin, any comparison between the classes in Bir- 
mingham and Berlin was likely to convey & wrong impression. The 
afternoon classes were very satisfactory, and as the school had been 
extended it was quite clear the present accommodation was insufficient. 
He attached great importance to the development of the laboratory work. 

After distributing the prizes, Dr. TIL DER delivered an interesting address. 
There might be a difference of opinion as to the proper business of 
universities, but there was none as to what ought to be done in the 
technical school. In the main its purpose was to teach the students to 
do something theoretically and practically. Atthe Birmingham Technical 
School they were creating a large body of expert scientific assistants 
which was going to be distributed among the industrial firms of 
the district. He hoped that the district would absorb the whole of 
them. He was a little tired of being constantly reminded that we 
were behind other people, but at the same time one nation might 
easily learn a little from another without any self-abasement. He in- 
quired of a great chemical manufacturer in America last summer what 
pay was given to youngsters taken into the works who had learned their 
theoretical and a certain amount of practical work, but who could not be 
expected to know much about manufacturing operations, and he was told 
they began at a salary of about $600, or £120 a year. He knew corre- 
eponding places in Germany where they got about £150 a year. Of 
course, the exact pay varied according to the nature of the industry, 
and the conditions under which the employment was obtained; 
but still, let them notice the difference between the British employer 
and the American or German employer. The American or German 
employer did not expect to get any profit immediately out of the assis- 
tance rendered by the young persons. They were really taken in the first 
instance to learn their business, and the psy which was given to them 
was a maintenance allowance which enabled them to go on learning the 
business in which they were afterwards to render, and certainly would 
render, valuable service. That kind of principle would have to be recog- 
nised here. It was not when a man got 302. a week that he should be 
expected at once to revolutionise the industry into which he was called, 
It was not possible, in the first instance, for a young assistant to do more 
than learn his way about the works and learn the processes. It should be 
made to his advantage and interest to study them with a view to his 
improvement, and with a view of sharing with his employers any ideas 
that might come into his mind. Bat if he did not take some kind of 
pecuniary interest in the progress of the business he (Dr. Tilden) did not 
see how it could be expected that that would come to pass. Was it at 
all likely that an engineer without mathematics, à student of building 
construction without a little geometry and mechanical drawing, or a 
student of metallurgy without any chemistry or physics would ever be 
able to reach to complete command of the principal subjects in which 
they were interested if they remained without encouragement in under- 
taking a complete course of instruction! That question was attended in 
its surroundings by great difficulties. It was enough to pr one when 
one thought of the great people of the past, that l'araday did not know 
any mathematics at all, not so much as the youngest of the students 
at that school; that Stephenson and some of the great engineers of 
the past, he supposed, had no scientific training, and were brought 
into the works to proceed straight to practical work; and even the great 
discoverers in science, like Darwin and Wallace, although they had some 
school education, had nothing of the preparatory education which was 
now thought desirable. So that it sometimes made one wonder whether, 
after all, elaborate preparations were not to a certain extent futile. How- 
ever, he always consoled himself with the reflection that when they got 
on intimate terms with those great men they found they one and all de- 
plored the deficiencies of their youth, and felt how much more they 
might have done if they had only had the advantages which were 
posaesred by the students at the Birmingham Technical School. 


Alleged Electrical Prauds.—At the Central Criminal Court the 
trial of Leslie, Webber and Rosenberg and Alice Cheeseman has 


been proceeding throughout the whole of the week and has not yet | 


been concluded. The case for the prosecution has been closed and 
part of the defence has been heard, Particulars have appeared in 
the press of the firms who have been victimised and the amounts, 
some of which are large. We shall be able to make fuller reference 
to the case in our next issue. 


Award.—The arbitrator (Mr. Jas. Swinburne) has given his 
award on Fulham (London) Borough Council's claim for damages 
against the National Electric Construction Co. in respect of two 
fatal accidents at Fulham Public Baths on Dec. 28, 1902. The award 
is as follows :— 

I find that the accident which occasioned the deaths was caused by 
certain iron pipes forming part of the installation supplied by the con- 
tractors under the contract were not electrically connected to earth. If 
the said pipes had been earthed the accident would not have happened. 
The omission was a matter of design, and not a matter of materials or 
workmanship, and was patent to any electrical engineer inspecting the 
installation. Apart from a reference to the rales of the Phoenix Fire 
Office, no indication was given on behalf of the Council to the con- 
tractors by drawings, specification or otherwise, that they were required 
to earth the pipes. Haviog regard to the state of knowledge among 
electrical engineers at the time of the contract, and of the execu- 
tion of the works, I have come to the conclusion that the omission 
to earth the pipes, under all the circumstances of the case, did not 
indicate a want of reasonable care or skill on the part of the persons 
responsible for the omission, Assuming that the contractors were 
responsible for the omission, I find that they were not guilty of want of 
reasonable care or skill in omitting to earth the said pipes. It was 
admitted before me that, so far as this arbitration is concerned, the 
Council did not rely on any defects in the installation other than the 
omission to earth the pipes. With regard to the rule of the Phwnix Fire 
Oftice referred to, I find that in the case of these pipes earthing would not 
have been desirable so far as the risk of fire is concerned. It would have 
been desirable so far as risk of accident to bathers is concerned, The 
buildings and the electrical installation were inspected and passed in 
April, 1902, by the surveyor of the Fine Art & General Insurance Co., 
who were the fire office concerned in the risk. I find that the Council 
have expended the sum of £1,173. 13s. 1d. in respect of the matters in 
dispute in this arbitration, and that if they were entitled to recover against 
the contractors in this arbitration by way either of indemnity or of 
damages, that is the sum which they are entitled so to recover. It the 
Court decides that the Council are entitled to recover, then I award that 
the Council are entitled to receive from the contractors the said sum of 
£1,173. 138. 1d., and I direct that the contractors pay to the Council 
their costs of the reference, and also the costs of this, my award. If the 
Court decide the question in the negative then I find that the Council are 
not entitled to recover anything against the contractors, and I direct 
that the Council pay the contractors their costs of the reference, and also 
the costa of this, my award. | 


Barking.—The East Ham section of Barking light railways was 
inaugurated last week. 

An arrangement has been entered into between Barking District 
Council and West Ham Corporation, under which Mr. A. H. Sea- 
brook's services will for some time be divided between the two 
authorities. 

Bath.—An extension of the electric tramways to the suburb of 
Salford was opened on Tuesday. 


Belfast.—The Corporation have agreed to pay the Harbour Com- 
missioners 4 per cent. on the outlay in constructing the Queen's- 
road tramways, the Commissioners to maintain the carriage way 
and the Council to maintain the overhead system, a lease for 15 
years being granted to the Corporation. 

In connection with the progress of the tramway contracts, and 
especially that for the engines, the borough electrical engineer (Mr. 
Victor A. H. M‘Cowen) recently reported 

That it would be necessary to run the three engines for a lengthened 
period on full load before he considered they should rely on them for 
running the tramway system. He had asked the engine builders to let 
him know when they were ready for a 12-hour non-condensing run, 
but he had not yet received that information. He had, however, received 
a letter from the contractors (Messrs. J. G. White & Co.), enclosing copy 
of a letter from the engine builders, stating that it would not be advisable 
to run those engines at full load non-condensing for lengthy periods, 
owing to the excessive strains which would be placed on some parts of 
the engines. That he (Mr. M'Cowen) 0 0 most unsatisfactory, as 
it was absolutely essential for the safe operation of the system that the 
engines gave their fall load under either condensing or non-condensin 
conditions without risk of breakdown due to excessive strains, as he would 
find it necessary to run them either condensing or non-condensing for long 
periods. He might mention that the engines employed in the electric 
lighting section fulfilled those conditions, and he should require the 
engines for the traction system to be at least equally reliable. Their con- 
tractors (Messrs. White) had given them steam consumption guarantees 
under both conditions, and he could not accept those engines as satisfac- 
tory on the terms named in the letters referred to. He considered the 
committee would be incurring a grave risk in doing so, as in the event of 
a derangement of the condensing and pumping plant the continuity of 
supply would be altogether dependent on the engine working satisfactorily 
when running non-condensing. 

Messrs. J. G. White & Co., in their communication, expressed the 
opinion that the contention of the engine builders was a perfectly legiti- 
mate one, and that the point made by them was one that would be made 
by any engine builder. 

The engine builders, Messrs. Fairbairn, Lawson, Combe, Barbour, 
intimated that they had had one engine working under full load and 10 
per cent. overload when running non-condensing and that the remaining 
two engines would, as far as they could see, be fully completed and all threo 
ready for taking the load shortly. They pointed out that the condensing 
plant would not be ready for a considerable time, and they would strongly 
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object to running the engines non-condensing under full load that was, 
when generating 1, 000 kw. The engines were capable of doing it if called 
on, but they thought it would be highly inadvisable to run them in 
that way for any lengthy period. They would be quite capable of driving 
a fair load say, about three-quarter load — without opening the bye- pass 
to the m. p. cylinder, and they thought Mesers, J. G. White & Co. should 
advise the Corporation to load them to that extent only until such time 
as the condensing apparatus was complete. In the specification there was 
no mention of running the engines full load non-condensing for any 
lengthy period, and it was naturally understood that that method of run- 
ning was only in cases of emergency. 

At the meeting of the Tramways and Electricity committee on 
Monday the general manager (Mr. A. Nance) reported that, in 
his view, 

The result of the trial of the three tramway engines created a serious 
state of affairs. He should require two engines working under full load 
during a day of 17 hours to work the whole service of 174 cars, and there 
must be a third stand-by engine, also capable of working under full load 
in case one of the others had to be stopped. He could not start the full 
electric service until Mr. M‘Cowen was satisfied beyond doubt that all 
three engines were capable of working under full load for a lengthy period. 
The engines could not work under full load at present. The contractors 
suggested that the engines should be worked under three.quarter load 
while being run non-condensing. That was out of the question for a full 
service of the tramways. Under the circumstances, the earliest date that 
could be fixed for the establishment of the complete electric service was 
Feb.1. Theonly thing to be done was to work the southern lines with one 
engine under three-quarter load, having the second engine as a stand-by, 
and leaving the third engine in the hands of the builders, in the hope that 
they can do whatever is necessary to the engines, one by one, until they 
are capable of running under full load non condensing for a lengthened 
dime. He did not hesitate to say that they should never be out of 
danger of breakdown in the winter unless that result was secured. He 
proposed to commence the limited service on Nov. 30. | 

Mr. Fisher (representing Mes:rs. J. G. White & Co.) and Mr. Nichols 
(representing Messrs. Combe-Barbour) attended the meeting and gave 
explanations on points raised in Mr. M'Cowen's report. 

MT Board of Trade inspection of part of the system will take place on 
inst. 


Berlin.—The Municipal Council have decided to construct an 
underground electric railway from the north to tho south of the city. 


Chelmsford.—After a very severe fight with the local gas 
company the Chelmsford Electric Light Co. has secured the street 
lighting contract for a number of years. 300 -ampere A type 
Nernst lamps will be used, which are being supplied by the A.E.G. 
English Mfg. Co., who hold the Nernst lamp patents for Great 
eee all British Colonies, Asia, Africa and South and Central 

merica. 


Ohesterfield.— The borough electrical engineer (Mr. R. L. 
Acland) has drawn up for distribution among electricity consumers 
& 1 card containing a number of practical hints on the pur- 
chase and treatment of incandescent Jamps. The cards, which Mr. 
Acland has found very useful in educating his own customers, can 
be obtained in quantities from Broomhead Bros, Packers-row, 
Chesterfield. 


Chile.— Permission has been granted to the Valparaiso Electric 
Lighting and Tramways Co. for the public lighting by electricity of 
the upper and lower parts of the city for a period of 10 years. 

The General Industrial Electricity Co. has been granted powers 
to supply current for lighting and power to the town ot Quillota and 
suburbs. 

A concession for the construction and working of an electric rail. 
way between Santiago de Chile and the Baños do Colina has been 
granted to Don F. Petite. 


Cuba.—The Cuban Electric Co. (through Mr. G. F. Greenwood) 
has applied to the Cuban Government for permission to construct 
and work electric tramways in Regla and Guana Bacoa. 


Darlington.—At the December meeting of the Council the chair- 
man of the Electric Light and Tramways committee will present & 
report which it is considered will prove of considerable interest to 
all concerned in tramway management. - i 

The report covers a period of six months. Darlington tramways con- 
sist of 5 miles of single track, which has cost the borough £66,148, in 
addition to the cost of the old tramways and the additional plant 
necessitated at the electricity works. For the past half-year the 
traffic expenses work out at 2:199d. per car mile, general expenses 
0°525d., repairs and maintenance 0:475d., power (214,918 units at 14d.) 
1:411d., equal to 4°61d. per car-mile run, or £3,660. 12s. 3d. Gross 
receipts have been £5,663. 9s. 6d., or 7:137J. per car-mile. The number of 
passengers carried is 1,699,105. The gross profit was £2,002. 17s. 3d. and 
interest and redemption £2,138. lis. 6d., equal to 2°695d. per car- 
mile, which shows a net loss of £135. 17s. 3d. or 0°171d. per car-mile. 
The estimate of the receipts and expenditure for the sucseeding 
winter half-year brings the total net loss on the year’s working to 
£1,400, without allowance for depreciation, the Finance committee having 
declined to set anything aside under this head for three years, against, 
we understand, the opinion of the present chairman of the Tramways 
committee, who contended for an immediate appropriation on this 

account, It will be seen that if depreciation at from 5 to 74 per cent., as 
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in other towns, is added, there will prove to be a considerable loss on the 
actual working of the undertaking.. ö 

It would appear that the 1d. fare experiment made at Darlington, is in the 
main, responsible for the present lo:s, and it is interesting to note that 
the Tramways committee were almost unanimously against tlie adoption 
of zd. fares, but their decision was overruled by the casting vote of the 
then Mayor. Working expenses equal 66} per cent. of the average 
receipts, and it is stated that the 4d. fares have led to an average reduc- 
tion of 214 per cent. of the receipts from passenger traffic. It is likely 
that the subject of reverting to ld. fares will be considered at the next 
meeting of the Council. 

The consumption of electric current for lighting aud power is rapidly 
increasing in Darlington, where arrangements are being made for letting 
out electric motors on hire. 68 of these motors, representing 324 H. n., 
have been fixed, and about 80 E. p. are on order. 


Dewsbury-Birkenshaw Tramways.—-The electric tramway ser- 
vice along Bradford-road from Dewsbury, through Batley to Bir- 
kenshaw, was inaugurated on Saturday. 


Dundee.—The city electrical enginecr (Mr. H. Richardson) re- 
ported to the Electrical committee on Monday that the business of 
the electricity department had grown to such an extent that the 
question of providing extra generating plant and laying additional 
feeder cables must be settled immediately. 

Mr. Ric An DB ON pointed out that the Lochee district had never yet 
been supplied with electricity, although it was required there. The load 
in the other districts was such as to give the present station and cables 
as much work as they could do. In fact, some of the cables were over- 
loaded to an extent which made it impossible to keep up the pressure 
through the coming winter. To extend both cables and machinery on the 
same low pressure system in conformity with the present plant and system 
would cost about £35,000. The plant woald enable the department to 
meet the extra demand for the next two or three years, but the cables were 
far too expensive for the supply of power to those outlying districts, 
That was owing to the low-pressure system being employed. An alter- 
native method was to put down a new power station on the high-pressure 
system and distribute the energy to sub-stations in outlying districts. 
This would give the department a more elastic system of electricity 
supply, and would also give an unequalled facility for the supply of cheap 
power for the development of all industries. The cost of beginning such 
a station with, say, two sub-stations, would not be less than £75,000 ex- 
clusive of land. It was therefore important that the matter should be 
faced and settled immediately, because the business of the department 
would not admit of delay. Mr. Richardson asked that he be autho- 
rised to prepare specifications and to invite tenders for: (1) the instal- 
lation of a new system and new power station; or (2) the extension of 
plant in the present generating station. 

Owing to the great importance of the matter, the committee resolved 
to defer consideration for a month in order that the engineer might supply 
fuller particulars of the alternative scheme, and that they might have 
time to consider the question in all its bearings. 


Easthampstead.—The Council will oppose the application of the 
Camberley Electric Supply Co. for an electric lighting order. 


Blectricity Supply in South London Subuarb3.—The S. Metro- 
politan Electric Light & Power Co is issuing a circular to house- 
holders in the company’s area of supply, and on the bick of the 
pamphlet is a map of the various districts in which the company has 
power to supply electricity. The area extends from the river Thames 
on the north to Anerley and Croydon on the south, and from Wool- 
wich on the east to Lambeth and Camberwell on the west. In 
addition the company has power to supply in bulk at the boundary 
line to undertakers authorised to supply electric energy for (1) tram- 
ways partly within and partly without the company’s area of supp'y 
and (2) for other purposes. The various conditions of supply of 
electricity for light, power, cooking, heating, &c., are clearly set out 
in the pamphlet. 


Falham.—Mr. Carson Roberts, the L.G. Board district auditor, 
has issued his report on the audit of Council's a:counts for the year 
ended March last. 

Referring to the electricity undertaking, he states that he mentioned in 
his last report that there did not appear to be legal authority for dealing 
with the income and expenditure of the dust destructor and briok- 
making plant in the account kept under the electric lighting order; that 
the provision of arc lamps for public lighting was a matter to be dealt 
with in the general-rate account, and not in the electricity ac3ount:, with 
an annual charge to the rates for their use. No charge had, however, 
been made in regard to either of these matters, but arrangements have 
been made for the necessary alterations in the accounts. Mr. Roberts 
also reported that before a true profit and loss account for the electricity 
undertaking could be produced it was necessary to take account of some 
other matters—c.g., that the electricity revenue be charged with an 
appropriate share of the central establishmsnt expenditure and with the 
actual ccst incurred by its overdraft on cash account. Discounts weie 
at present allowed on accoun's for current paid within 14 days cf 
demand, and that necessitated provision in the accounts for record- 
ing the dates of demand, and made it more difficult to check the 
correctness of the collection accounts. If it could be arranged that 
the al'owance of discount: should ceas3 after a fixed date in each 
quarter matters would be greatly simplified. It had been represented in the 
accounts that ret er ves for renewals to the amount of £7,400 had baen set 
aside out of ra'e contributions in aid of the undertaking. Of this, 
£3,600 had, in fact, been spent upon paving works and was treated in the 
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accounts as having been restored on loan to the general rate fund to be 
repaid with compound interest in 1909, 1910, 1911. The inclusion of that 
£3,600 in the accounts as an electricity reserve was not a matter which 
could be recognised in the certified accounts for several reasons—viz.: 
) No such reeerve of £3,600 existed in fact, as the money had been spent 
upon general rate purposes, and the arrangement was in effect simply a 
reduction of the rate contributions in aid of the undertaking to that 
extent ; (2) no authority had been obtained to charge the cost of those 
particular paving works otherwise than on the funds of the year in which 
they were carried out (i.e, there was no sanction to borrow); (3) real 
electricity reserves could not lawfully be invested in the Council's own 
funds ; (4) the proposed contributions for 1909, 1910 and 1911 would in 
fact be new contributions 1n aid of the electricity revenues, and not pay- 
ment of paving debt, and, as well as being the correct method, it would be 
much simpler to treat them as such. The report has been referred toa 
sub-committee. 

The L.G.B. has, in order to obviate disallowances, sanctioned the fol- 
lowing payments, with an intimation that they do not consider it was 
contem plated that recurring expenditure of the kind could be again passed : 
Subscription to municipal electrical association, £2. 2s. ; expenses of dele- 
gates to conference of electrical engineers at Sheffield, £13. 18s. 6d. 


Heywood.—The electric tramway service was inaugurated on 
Friday last. 


Hospital Oollecting Boxes in Tramcars.— Some time ago Mr. 
T. B. Goodyer, general manager of the Croydon Corporation tram- 
ways, suggested the placing of hospital collection boxes in the Croy- 
don tramcars as & means of obtaining funds for the local hospital. 
Two small collection boxes have since been placed inside each car, 
and the result has been encouraging. At the annual meeting of the 
governors of the hospital last week Mr. Goodyer was elected an 
honorary life governor of the hospital as an appreciation of his good 
work for the institution. | 


Inquest,—An inquest was held on 15th inst. into the circum- 
stances attending the death of a young drawer named Jones, who 
was engaged drawing coal to the pit eye in the Ince Yard Mine of 
the Ince Hall Collieries (branch pit), and was discovered lying 
dead on the morning of the 14th inst., apparertly electrocuted. 

The coroner (Mr. Bricnovse) intimated that the whole question of the 
use of electricity in mines might come under consideration. According 
to tke police report, deceased, who was 20 1 of age, went down the 
pit about 8 p.m. of the 13th, and commenced work as a drawer, taking full 
tubs of coal from the Yard Mine to the pit shaft down a road along which 
an electric cable ran 12 in. from the rails on which were the tubs, All went 
well until about 3 a.m. next morning, when deceased, with a man named 
Wilks were taking tubs to the shaft. Wilis was in advance of Jones, and 
looking round noticed that deceased's tub was stopped. He went to see what 
bad happened, and found the rails had elipped towards the electric cable. 
Deceased's tub, which was iron.plated, was on its side, and the top 
comers of the tub were against the electric cable. Jones was lying behind 
the tab apparently electrocuted. The current had passed to earth through 
bim. Another workman joined Wilks, and they put on rubber gloves and 
managed to release Jones. Wilks, when earlier trying to give assistance, 
had been thrown to the other side of the road. Artificial aid to respiration 
vast applied to Jones, but without effect, and he was pronounced by 
Dr. Fletcher to bs dead. 

Mr. Henry Kniout, manager of the colliery, said the electric cables 
were laid from the surface down the pit shaft and along certain roads, so 
that the electricity might drive two coal-cuttiog machines. The dynamo 
was on the surface, and was driven by engines there. The positive and 
negative cables ran up to a certain point, along which no one travelled 
(xcept the officials, while in the first portion, where everyone travelled, 
the cable was concentric. Those cables were protected. 

The Coroner askel if witness thought the rails slipped in the first 
instance, and witness r« plied that there was every evidence of this, look- 
ing atthe ground. The tub got off the rail, and then deceased went to the 
lower side and tried to get his tub on. In doing that deceased had either 
got his arm or leg over the cable, most probably his lez. Lifting the ti b 
be had brought the cable towards the tub, and got it hooked in the corner 
iron of the tub. Then he brought it with the tub until when he came to 
Where the cable was suspended, where he got fast and pushed along until he 
pushed the corner iron through the insulation into the cable and received 
&shock which killed him. That was the first accident they had had at 
the pit. The cables were bought under the advice of electrical engineers in 
Wigan. The concentric cable so far as it went was armoured with wire. 
In his opinion such a cable was safer in some mines than others, but he 
agreed that it would take greater force to do damage to it than would be 
required to damage the cable that was cut in this case. During the three 
years they had had electric coal cutters at work they had used the same 
kind of cable for the interior of the mine and not concentric cable. 
oo I suppose a fall of roof or stone on to this cable might 

ut It ?--Yeg, 

So that when the man is clearing the fallen stone away, if ther, is a 
Fert of the conductor bared owing to the fall, and he to nc nes it with his 
thovel, he gets the same shock as the man whose death we are inquiring 
into?—Ithink he would get a slight shock, but in this case he is holding an 
iron bar, Holding a shovel in bis hand with a wooden shaft he would 
rn hog a slight shock if the shovel touched a bare part of the cable. The 
timber would be a non-conductor to a certain extent, I think. 

Mr. Osuan said that the man got the whole of the cuirent th-ough his 
dy owing to the cutting of the cable. In the ordinaiy way the stock 
would not kill an ordinary man, as they were working at very low pre: 
mre. The man must have been very sensitive or probably suffered froin 
Mme affection of the heart. Only one man in a hundred would suffer 
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from the shock. The pressure of the current was only about 500 volts. 
Between 250 and 650 volts was practically & safe current to work with. He 
had himself had shocks from current of that voltage a good many times, 
and he knew of hundreds of men who had also withstood similar shocks. 

The Coroner said he would like to have an opportunity of reading the 
special rules and regulations applying to the use of electricity in mines. 
Here wasa new power they were introducing into coal mines, a new power 
that was no doubt a very faithful and a very good servant, but still it was 
surrounded with danger. It would not be right to hurry the inquiry. 
They must consider the matter carefully and have it threshed out. He 
therefore adjourned the inquiry until the 27th inst. 


Jungfrau Railway.—aA violent storm has destroyed two of the 
stations on the famous Jungfrau electric railway—those at Scheidegg 
and Eiger. Considerable damage has also been done to the railway. 


Leith.— The final sections of the Corporation electric tramways 
were officially inspected on Tuesday and the lines were opened for 
trafic. The whole of the tramway system is now working. 

The National Telephone Co.’s new central battery telephone ex- 
change has just been opened. 


Light Railway.—Mansfield & District Light Railway Co. seek 
powers to extend authorised railways in county of Nottingham and to 
abandon portions of authorised railway ; further capital powers, &c. 


Lincoln.—The official inspection of the permanent way of the 
Corporation electric tramways took place on Wednesday. The in. 
spection of the electrical equipment (which is on the G.B. surface- 
contact system) took place yesterday. | 

Liverpool.—Mr. R. Dart has been re.elected chairman of the 
Electric Power and Lighting committee, and Mr. Max Muspratt has 
been elected deputy. chairman. 


Llanelly.—On Tuesday the Council were recommended to accept 
Mr. J. C. Howell's terms for reporting upon electricity supply, 
managing the projected station, &c. 

The terms offered by Mr. Howell were that in lieu of the engineers' 
fees mentioned in his report as portion of the capital outlay of £6,000, 
the council should secure his services for five ycars at £200 per annum, 
and for that he would undertake the whole of the professional work 
necessary for carrying out the work. He would also agree to find all 
the superintendence and the staff required in running the station up to an 
output of 50,000 units per annum, and for any greater output he would 
require for the same services 4d. per unit for every unit above 50,000. 

Consideration of the question was deferred. 


London Oounty Council.—At Tuesday's meeting a loan for 
electric lighting of £5,860 was made to Stoke Newington. 

Electric Lighting Loans,—Di:cussion arose upon the recommendation 
of the Finances committee to grant a loan of £25,000 to Fulham Council 
for electricity supply purposes which the Council passed a fortnight ago 
on the annuity system. | 

Sir R. M. BracBcgorT asked if it would not be better to grant the loan 
on the instalment system; amd pointed out that under the annuity system 
ratepayers 30 years hence would be charged the same in regard to the 
loan as the 1atepayers now, whereas the works for which the loan was 
granied would all be worn out. 

Mr. E. CoLLIXS asked what security they had for the money they 
were T advancing. They were told that the municipal autho- 
rities were making & profit on their electric lighting undertakings, but 
consumers were being charged 4d. to 7d. per unit, while promoters were 
coming forward offering to supply electricity at 4d. per unit. ; 

Mr. J. Bunxs, M.P., said that 13 out of 16 London municipalities were 
making a profit on their electricity undertakings, ani were charging less 
for current than companies who were supplying in non-competitive areas, 

Mr. S. Buxton said the point was that while the loan was spread over 
42 years, the life of the materials purchased by the loan could not be set 
down at most at more than 25 years. 

Lord WET BT agreed that the instalment system was the better one, but 
the annuity system had not beenabused so far. The question of 42 years 
for the repayment of loans for electrical undertakings was a serious one, 
and was engaging the attention of the l'inance committee. 

The recommendation was approved. 

Tramways.—lt was agrecd that the Highways committee should be 
authorised to expend a sum not exceeding £2,100 for the provision of 
machine tools for use at Greenwich electricity generating station. 

The Highways committee recommended that the manufacture of car 
ploughs required in connection with the order placed with the British 
Westinghouse Co. for electric car equipments be executed by the High- 
ways Department as allowed by the contract at a cost of EI, 800.—Agreed. 


Maidstone.— Electricity consumers are now afforded the oppor- 
tunity of renewing their incandescent electric lamps at a charge of 
84d. each, no profit accruing to the Council from the sale. Inspectors 
for the supervision of incandescent lamps will be provided free on 
consumers’ request. 

Last week the Council referred back a report by the Light Rail 
ways committee recommending that application be made for an 
order authorising the extension of the tramways. 

Motor 'Buses as Tramway Feeders.— Leeds Tramway commit- 
tee have decided;to run a motor omnibus service form Headingley to 
Adel and the golf course. 

Municipal Telephony. On Tuesday intercommunication was 
established between the mun‘cipal and the National telephone 
systems at Swansea. 
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Nowcastle-on-Tyne.—The strike of the Corporation tramway 
émployés, which commenced on Friday night, was ended on Sunday, 
the men returning to work on the understanding that matters be 
discussed by representatives of both sides. 

Oldham.—Ald. Bolton has been re-elected chairman of the Elec- 
tricity committee. The equivalent of 74,875 8 c.p. lamps is con- 
nected to the mains as well as 209 motors. 


Olympia Motor Exhibition.—There are very few electrically- 
driven cars exhibited at Olympia this year, and the accessories, such 
as spark coils, ignition cells, magnetos, sparking plugs, &c., do not 
present any features of particular novelty. Messrs. Henry F. Joel 
& Co., at Stand No. 10, show an “electric park phæton.“ This 
carriage will seat two at the back, with an additional seat in front, 
and will run 50 miles with one charge, carrying two, at speeds from 
4 to 20 miles an hour. It is designed on the latest French model, 
and has & weather hood and leather wings. It is made on a steel 
chassis and upholstered in leather. The wheels are all same size, 
with artillery hubs and pneumatic tyres. The motor is of 4 R. p. to 
6 n.r. with an efficiency of 87 per cent., weighs only 2001b. This is 
suspended on a tubular underframe independently of the carriage 
body, and this underframe, with the motor and gears, can be easily 
detached and lowered on the ground for inspection, cleaning, &c. 
The motor drives the back wheels by means of a chain and balance 
gear. The underframe connects the front and back wheels by means 
of a spring support on the front axle, and adjustable screw con- 
nectors on the back axle, which allows the chain to be tightened as 
desired. Every part, motor, gears, &c., can be easily seen for oiling 
through traps in the footboard. The battery has 42 cells, weighs 
7 cwt., and is divided into seven portable trays, which are easily 
handled for inspection. The system of control is such that the 
carriage can be run backwards or forwards from 4 to 20 miles an 
hour, as desired, and on the slow speeds in traffic without moving 
the controller handle. The Electromobile Co., at Stand No. 67, has 
its usual fine display of double and single landaulettes, broughams, 
&c., but the electrical details of these are almost identical with those 
of last year. In the annexe, at Stand No. 129, the Kriéger Electric 
Carriage Co show three of their vehicles. These have already been 
described in our columns, and it will be remembered that their dis- 
tinctive feature is a front-wheel drive, which, it is claimed, elimi- 
nates side slip. 

Platinum.—The Brazilian Review" recently contained an 
article in which an endeavour was made to demonstrate the exis- 
tence of platinum in Brazil, although this valuable metal has not 
yet been discovered in sufficient quantity in that country to make 
its extraction remunerative. It is stated that the existence of 
platinum has been recognised in the Lages stream in the Serro 
district, in alluvial deposits at Itabira do Campa, in the Ouro Preto 
district, and in the river Abaete, all in the State of Minas Geraes. 
At the same time it is pointed out that confusion has frequently 
occurred between platinum and palladium gold. 


Shoreditch (London).—The town clerk (Dr. H. Mansfield Robin- 
son) has written to the L.C.C. asking for the insertion of protective 
clauses in the bill promoted by that body. 

The Highways committee consent to the L.C.C. proposal to con- 
struct a single track tramway from Kingsland road via Harwar- 
street to Hackney-road. 


Simplon Tunnel Bailway.—From Berne it is announced that a 
contract is about to be given for the construction cf an electric rail- 
way through the Simplon Tunnel, and further that the firm of 
contractors for the work undertake under heavy penalties to effect 
completion by May 1, in time for use for the Milan Exhibition, 
which opens on the 19th of that month. 

Southport.—It is reported that the recent electrical exhibition 
was & success, over 10,000 visitors having passed the turnstiles in 
the course of the week, while 9,600 tickets of admission were paid 
for. All the exhibitors report having done excellent business. The 
cookery lectures proved of great interest. 

Stockton-on-Tees.— The Board of Trade having signified their 
intention of revoking the electric lighting order, the Rural Council 
have applied for an extension of one year. 


Stourbridge —The question of electricity supply was again dis- 
cussed by the Council on Tuesday. The Electric Power committee 
recommended the Council to accept and seal an agreement with a 
company for a supply of electricity in bulk, but an amendment was 
carried by 14 votes to 13 referring the report back to the committee 
with an instruction that * the Council was unwilling to consider a 
scheme prepared without any estimates which would enable the 
Council to judge of the responsibilities of the ratepayers” [Some 
further information with regard to this matter is given in our 
Editorial Notes and Correspondence Columns. | 

Sunderland.—The District Council have decided to oppose the 
application of the United Kingdom Tramway Light Railway and 
Electrical Synd. for an extension of the term of their provisional order. 

Torquay.—The National Electric Construction Co. have offered 


to purchase the electricity supply works of the Corporation, and the 
offer is being considered. 


Tunstall.—Considerable progress has been made with the laying 
of the electric lighting mains in this district, and a supply of current 
will be given Burslem Council in a few days. 


Willington.— The Council have refused assent to the application 
of the County of Durham Electric Power Distribution Co. for a pro- 
visional electric lighting order. 


Woodford.—O wing to the adverse result of the poll of the rate. 
payers the Council have decided not to apply for a provisional 
electric lighting order. 


Woolwich (London).—The borough electrical engineer (Mr: 
John B. Mitchell) recently tendered his resignation (but under pro- 
test) to the General Purposes committee, and after discussion this 
was accepted. 

Mr. Mitchell was appointed in 1899 electrical engineer to the late Plum- 
stead Vestry, and was transferred to Woolwich Borough Council on ils 
formation in 1899. 

At the Council meeting on Thursday last, Councillor WDR pro- 
tested against the action of the Electricity committee. He alleged that 
every little complaint that there had been in reference to the department 
had been laid to the blame of the electrical engineer, and spoke of 
councillors believing the tittle-tattle of disloyal members of Mr. Mitchell’s 
staff. He recounted the interviews which had taken place in the Mayor's 
parlour between at one time three and at another two councillors and the 
engineer. He then submitted a sketch of Mr. Mitchell’s career since his 
appointment. He accused the Electricity committee of rushing the work 
they bad in hand, with the result that the electricity department had not 
been able to keep up with the demands made upon them. It got behind 
with its work and the chief got the blame, as usual. Now the committee 
had practically ruined him. 

Ald. Macnamara defended the action of the committee, and alleged that 
the engineer was behind with his accounts. Three temporary clerks had 
been appointed to put them straight, and not even Councillor Widger 
knew how they stood. 

Councillor SyEr said the reason some members of the committee had 
voted as they did was that they were ordered to do so. 

Councillor L. J. Jones said that all he, Councillor Grinling and Coun- 
cillor Sheppard had done had been in Mr. Mitchell’s interests. They had 
spoken to him ina friendlv way, and Mr. Mitchell had at first understood 
the interviews to be friendly. ‘They had given him time to consider his 
position and offer any alternative. They had even postponed the recom- 
mendation in committee in order that he might apply for another situa- 
tion, and he had been prepared to accept one at £200 a year less than he 
had been getting from the Council. The electrical department was a 
failure, but they were determined to make it a success, "They had acted 
as they had because they wanted to make it a success, and a success it 
was going to be. 

Councillor GnIxLIxd spoke as a personal friend of Mr. Mitchell, and 
said that it was because he was a friend that he was asked to be present 
at the interviews. At the same time he had to admit that the engineer 
was not a strong enough man to cope with the electrical undertaking. 

On a division the acceptance of the resignation was carried by 22 votes 
to 6. 

At the same meeting of the Council it was decided to take up a 
loan of £5,111 for electricity supply and street lighting. 


Dinner.—The annual dinner of the cricket club of the staff of 
Drake & Gorham (Ltd.) was held on the 16th inst. The chair was 
taken by Mr. Bernard Drake, who was supported by Mr. J. © 
Forster. The secretary of the club reported a very good season 
(18 wins out of 21 matches played). The club’s finances were also 
very satisfactory. 

The CuarRMAN, in replying to the toast Success to Drake & Gor. 
ham (Ltd.), said that, in spite of keen competition, the company had 
been able to hold its own. The past year had shown improved resulte 
on the previous one, and he hoped the current year would be better still. 
He thought many people who would have adopted the electric light had 
delayed doing so, and bought a motor car instead. Referring to the 
political question of the time, Mr. Drake recommended the staff to look 
into the question of supporting the reform of tariffs in the event of à 
general election, as, although he was not a politician, it appeared to him 
to be senseless to tax such things as tobacco and tea, which we could not 
produce in England, and yet allow foreign goods which we could produce 
to come into the country free of duty. He considered it was conceit for 
British manufacturers to think they could compete with foreign-madegoods, 
however many advantages were given to the foreigner. Hesaw no objec- 
tion to the price of food being higher, so long as the people had corre- 
spondingly more money to pay for it. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Directors of the North-Eastern Railway Co. invite tenders 
for stores during six or 12 months from Jan. 1, 1906, including tele- 
graph apparatus, telegraph wire and line stores. Forms of tender 
from the telegraph superintendent (Mr. C. H. Ellison), York. 
Tenders to the secretary (Mr. R. F. Donell), York, by 9am. Dec. 2. 
See also an advertisement. 


Glasgow Corporation invite tenders for supply of (1) ded 
motor generators and (2) high and low-tension sub-station switen 
gear. Offerers must be able to show plant similar to that for whic 
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they tender. Copies of specification and forms of tender from the 
the chief engineer (Mr. W. W. Lackie), 75, Water-street, Glasgow. 
Tenders to the town clerk (Mr. John Bowers), City-chambers. 
Glasgow, on or before Dec. 4. See also an advertisement. 

Glasgow Corporation also want tenders by 10 a.m. 27th inst. for 
electric lighting, heating and ventilating of Pollokshields district 
library. 

St. Pancras (London) Council invite tenders for supply of lead- 
covered and armoured cables, Specifications, &c., from the chief 
clerk (Mr. A. E. Pycraft), Electricity Department Offices, 57, Pratt- 
st. London, N.W. Tenders to the town clerk (Mr. C. H. F. Barrett), 
by noon, Nov. 30. See also an advertisement. 


Ilford District Council invite tenders for supply of 0'5 in. triple 
concentric armoured cable. Specifications from the chief electrical 
engineer (Mr. A. H. Shaw, M.I.E.E.), Electricity Works, Ley- 
street, Ilford, after 27th inst. Tenders (addressed to the Chairman), 
to the clerk (Mr. John W. Benton), Town Hall, Ilford, on or before 
1p m. Dec. 12. See also an advertisement. 


The Guardians of Poplar (London) Union invite tenders for sup- 
ply and erection at the Children’s Home and Schools (now in course 
of erection at Hutton, Essex) of steam engines, dynamos, pipe- 
work, &c. ; main switchboard, wiring, motors, &c.; fire alarms, tele- 
phones and electric bells. Tenders to the clerk, Mr. G. Herbert 
Lough, Guardians Offices, 45, Upper North street, Poplar, before 
6 p.m. Dec. 13. 

Dublin United Tramways Co. (Ltd.) invite tenders for supply of 
general stores, including car fittings, iron and steel castings, oil, 
electrical supplies, timber, &c., for the year ended Dec. 31, 1906. 
Forms of tender (after Nov. 22) from the Secretary's office, 9, Upper 
Sackville street. "Tenders to Chairman by Nov. 27. 


Salford Corporation invite tenders for wiring the Higher Grade 
Council School for Girls, Victor-street, Salford. Tenders to the 
Director of Education, Chapel-street, Salford, by Nov. 30. 


Clyde Navigation Trustees want tenders by noon Dec. 18 for one 
20-ton hand or electric overhead travelling crane, six electric quay 
eapstans, two [electric double-geared pier-head capstans and two 
electric tipping turntables. 


The Mayor and Aldermen of the City of Launceston (Tasman ia) 
invite tenders for supply of 500 or more electric meters and of 
maximum demand indieators. Specifications, &c., from the city 
electrical engineer (Mr. Wm. Corin), Launceston, Tasmania, or 
from Messrs. John Terry & Co., 7, Great Winchester-street, London, 
E.C. Tenders to the own clerk (Mr. C. W. Rocher), Town Hall, 
Launceston, by noon Jan. 15. 


Tenders will be opened at noon Jan. 16, by the Director-General 
of Public Works, Madrid, for a concession for the construction and 
Working of an electric tramway between Zumárraga and Aziotia 
(Guipizcoa). An application has already been lodged for this con- 
cession by Don D. Sorseta, who will have preferential rights over 
other tenderers at the same amount. The Madrid Gazette for 
Nov. 13 contains additional particulars. 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders were received by London County Council 
for 34 single-deck steel cars for the Aldwych to the“ Angel," 
Islington, tramway route :— 8 

J£ Single- deck Car. bodies. 
Hurst, Nelson & Co. ..... . £19,550 | United Electric Car Co. . £14,790 
Met. Amalgamated Ry. Car. Brush Co. 14,773 
riage & Wagon Co...... . 16,252 
84 Car Trucks. 
Peckham Mfg. Co. (U.S.A.)..£4,930 | Mountain & Gibson £1,046 
Met. Amalgamated Co. .... 4,862 Hurt, Nelson & Co......... 3,978 
United Electric Car Co, .... 4,420 Brush Co. ............... . 8,774 
Eleetrical Equipment and Assenbly of 34 Single-deck Cara. 
British Thomson- Houston Witting, Eborall & Co. ....£10,693 
UO aia vee S REGN es £11,084 | British Westinghouse Co... 9,096 
Alternative tenders :— | 
84 Single.deck Cars complete. 

Hurst, Nelson & Co....... VISUS rr Te Va Ds err . £33,694 

VP A d tel "T ee Ore . 34,170 

30,213 


„%% „% „% „% „ 0% 0 „% „ 0% % „% % % % % „ „% %%% „% „„ „6 „ eee 


Dick, Kerr & (o.. £29,325 and 29,818 

British Thomson-Houston Co. ... . £28,947, £29,380. 10s. and 29,636 

As the amounts of the lowest tenders appeared somewhat large, the 
Highways committee communicated with the Brush Co. and the British 
Westinghouse Co. (the lowest tenderers for each of the three separate 
items) to ascertain whether they would not be prepared to make some 
reduction in the amount of their tenders. The Brush Co. agreed to 
reduce its tenders for car bodies to £14,280, but not the amount for the 
trucks, The British Westinghouse Co. could make no reduction in the 
tender for electrical equipments, but was willing to supply both trucks 
and equipments, and to erect the cars for an inclusive sum of £13,481. 

€ committee recommended that the Brush Co.’s revised tender for car 
bodies and the British Westinghouse Co.’s combined tender for trucks and 
equipments be accepted, and this was agreed to, 
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On Tuesday London County Council considered the following 
tenders for the supply and erection of 12 steel coal trucks for 
Greenwich electricity gencrating station :— 


Kerr, Stuart & Co. (accepted) £990 | Hurst, Nelson & (o. £1,290 
Brush Co. ........ .. . 1,596] Mountain & Gibson ....... 1,254 
Flavell & Churchill ........ 1,317 | S. J. Claye (Ltd.).......... 1,098 
T. Davies (Ltd.)) . 1,294 


Shoreditch (London) Council have received the following tende8 
in connection with the extension of plant at Whiston-street :— 
Three Water-tube Boilers, Superheater, dc. 
Stirling Boiler Co. (pro- J. Fraser & Son .......... 
visionally accepted)...... £6,605 | Babcock & Wilcox .. 
Steam and Water Pipes, Valves, &c. 
Btirling Boiler Co. (pro. John Spencer (Ltd.) ...... 105 


£9,873 
7,150 


visionally accepted)...... £1,175 | Babcock & Wilcox ........ ,995 
Bennett, Sons & Shears .. 2,050 | Aiton & Co. ..... xa aped . 1,375 
J. Wilson & Co. .......... 1,472 | E. Le Bas & Co .......... 1,176 

Wrought Steel Flue, 
J. Fraser & Son ( prorision- Pierson & Co. ............ £3810 

ally accepted) ........ .. £531 | Mechan &Co. ........... . 796 
Westwood & Wrights...... 875 | Fraser & Fraser .......... 186 
Stirling Boiler Co. ........ 872 | Babcock & Wilcox ........ 750 


Marylebone (London) Electric Supply committee have received 
the following tenders for cables :— 


St. Helens Cable Co. (accp.) £6,405 | Callender’s Co. .......... £7,502 
W. T. Glover & o 7,581 | W. T. Henley’s Co, ..... . 7,333 
Siemens Bros. & Co. ...... 7,516 | British Ins. & Helsby Cables 7,333 


The committee has provisionally accepted the tender of Elliott 
Bros, for supply and erection of a switchboard at £2,818. 5s.; that 
of Chadburn’s (Ship) Telegraph Co. for supplying and fitting tele- 
graph instruments in connection with the switchboard at £215; and 
that of C. A. Parsons & Co. for spare armature for each of the two 
sides of dynamo installed at generating station at £1,754. 


The following contracts have recently been obtained by Messrs. 
Willans & Robinson, Victoria Works, Rugby :— 

Vickers, Sons & Maxim, a 1,000 kw. turbine, completo with condenser, 
&c., for their Sheffield works ; steam turbines for the South Metropolitan. 
Electric Light & Power Co.'s Greenwich works, comprising a Willans- 
Dick Kerr turbine set with condensing plant complete. 


Southwark (London) Borough Council have accepted the tender 
of Johnson & Phillips for 220 yds. 0°05 cable at £28. 19s., 0-1 cable 
at £47. 178. and 0'3 cable at £58. 15s. Tenders were also submitted 
by W. T. Henley's Co., British Insulated & Helsby Cables, Siemens 
Bros. & Co., W. T. Glover & Co., Anchor Cable Co and Callender's Co. 


Brighton Council are recommended to accept the tender of tho 
British Westinghouse Co. for a motor-generator at £1,462. 10s., and 
that of the British Thomson-Houston Co. for a switchboard at £670 
in connection with the supply of electricity to Aldrington. 


Watford Council have accepted the tender of W. T. Henley's Co. 
for the supply of cables and those of the British Thomson-Houston 
Co. and of the Tudor Accumulator Co. for the equipment of the 
Cassiobridge sub-station at £2,229. 


Battersea Lighting committee has accepted the tender of the 
Electric Construction Co. at £358. 10s. to provide and fix an 18 k. p. 
electric motor for driving the shafting and gear of the chain-grate 
stokers to the boilers at the generating station. 


Stoke Newington (London) Council have accepted the tender of 
Pinching & Walton for supplying and laying cable pipes in the trans- 
former station, Edward's-lane, at £82. 6s. 2d. 


Stourbridge Guardians have accepted the tender of Cross & Cross 
for the supply and erection of telephones, electric bells and tell-tales 
at £837. 12s. 


Battersea (London) Lighting committee has accepted the offer of 
Chitty Bros, to purchase scrap carbons at 35s. per ton. 


Arc Lamp Contracts.—-Messrs. Foster & Co., Worple-road, 
Wimbledon, S.W., inventors of the well-known Foster hot-wire arc 
lamps, have been favoured with an order from Belgium for 300 arc 
lamps, and are working night and day shifts to complete orders, 
both for this country and abroad. The orders now in hand are for 
Canada, Germany, South Africa, India and Australia. 


BUSINESS NOTICES. 


Owing to increasing demands for their specialities in deck 
machinery, Messrs. Clarke, Chapman & Co., Victoria Works, 
Gateshead-on-Tyne, are devoting the company’s extensive shops, 
at present engaged in general work (such as cranes, capstans, 
havling engines, &c., as well as winch and windlass work), to 
winches and windlasses alone, and are building large shops 
for the manufacture of their general engineering specialities. 
This will enable them to meet all demands for this class of 
machinery, and ensure prompt delivery. The company antici- 
pate that when these arrangements are completed about the 
end of this year they will be in a position to build from 60 to 70 
winches a week and about 60 windlasses per month, Large 
additions are being made to the plant in order that the equipment 
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shall be complete when the building extensions have been made. 
The eompany will in this way be in a position to keep on hand a 
stock of finished winches for immediate despatch, and windlasses 
always in an advanced state of manufacture, as well as increasing 
the general facilities of the works. 

D. H. Bonnella & Son ask us to announce that Mr. A. E. Arm- 
strong no longer represents them, and that Mr. H. E. Benwell has 
been appointed as their representative. 

The various departments of R. W. Vicarey, Ltd., have been re- 
distributed. 
Queen-street, Cheapside, E.C.) is for consultation, the Shropshire 
department takes the analysing and the Stafford branch is being re- 
tained for the convenience of Midland clients. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


In the failure of Harry Jones and Gwilt Lloyd Cathrall, elec- 
trical engineers, &c., 19, Chester-street, Wrexham, the first meeting 
of creditors will take place on 29th inst. at Crypt-chambers, East- 
gate-row, Chester, and the public examination on Dec. 12 at the 
Town Hall, Wrexham. | 


A meeting will be held on Dec. 18, at 85, New Broad-street 


London, E.C., to receive an account of the winding up on the New 
Zealand Electric Light & Traction Co. (Ltd.). 

Plant, &c., for Sale.—Mr. R. Archer, Horsforth, Leeds, adver- 
tises for sale Evershed testing sets. 

The Director of the Salvation Army Printing Works, St. Albans, 
advertises for sale a Kummer dynamo. 

Premises to Let.—Mr. Fred. Cousins, Wedmore-strect, Upper 
Holloway, London, N., advertises some manufacturing premises to let. 

Reyrolle's Motor Panels for Colliery Work.— The accompany- 
ing illustrations show a new form of H.T. enclosed panel, made by 
A. Reyrolle & Co., Ltd., of Hebburn-on-Tyne, for use in collieries 


Reyro.ve’s Mut vr PANEL FOR CoLLIERY WURK. 


and works. It consists of a slate base mounted upon an enclosed 
iron framework. Doors are provided at the sides of this frame, and 
the parts inside are only accessible to those possessing the key. The 
panels, which are made of various capacities, contain three-phase 
oil break switches, either hand operated only or provided with an 
overload automatic release in addition to the hand operating device. 
A pilot lamp is mounted at the top of the board over the ammeter, 
to indicate the potential on the panel and to show when the connec- 
tions are alive. The potential transformers are protected by dust 
fuses enclosed in the porcelain boxes, seen in one of the illustrations, 
directly over the switch. 


Oatalogues.—The General Electric Co., 71, Queen Victoria- 
street, London, E.C., are issuing an unusually interesting catalogue, 
containing technical and commercial information regarding the 
company’s direct-coupled steam, gas and oil generating sets, steam 
turbine generator sets, electric lifts and cranes, boilers, &c. Special 


The London department (St. Antholin’s House, 15, 


attention may be drawn to the horizontal turbo-generator sets, the 
standard sizes of which range from 150kw. to 1,500kw. in the 
case of alternating current and from 35 kw. to 1,000 kw. in respect 
to continuous current. Another interesting item is the oil-engine 
dynamo sets, which are gaining in favour for lighting country houses, 
private yachts, &c. These sets are made in half a dozen different 
sizes, ranging from 2:2kw. to 11 kw. output. The electric cranes 
and lifts include patterns for practically all purposes. Pelton water 
wheels and water turbines of the double vortex pattern are also 
described and illustrated, and much useful advice is given as to how 
to measure the water power that is available. Dowson gas-pro- 
ducer plant, suction gas producers and fuel economisers are amongst 
the other plant dealt with. 


Callender's Cable and Construction Co. have sent us an admirable 
catalogue of electrical distribution appliances, prepared in book form 
and bound up in cloth covers. It is divided into seven sections, the 
first relating to details of feeder pillars, joint boxes, &c. Section 2 
deals with tramway and light railway pillars and accessories; 
section 8 (sub-section A) with feeder pillars for two and three-wire 
lighting systems, (sub-section B) Callender-Ward network man- 
holes, (sub-section C) standard mushroom network boxes, (sub- 
section D) standard link and block connecting network boxes, (sub- 
section E) standard straight-jointer boxes non-disconnecting, (sub- 
section F) standard service boxes, (sub-section G) standard dividing 
boxes, (sub.section H) standard house-fuse boxes; section 4, stan- 
dard H.T. junction boxes; section 5, standard frames and covers; 


section 6, standard junction boxes and cable accessories for use in 
, mines; section 7, switchboards and miscellaneous. 


Dealing with the question of coal-conveying plant at the Acton- 
lane works of the Metropolitan Electric Supply Co., an interesting 
pamphlet is being distributed by Messrs. Ed. Bennis & Co., Little 
Hulton, Bolton, who are also circulating a pamphlet describing the 
coal and ash-handling plant supplied by the company to the Grime- 
thorpe, Frickley and Carlton Main Collieries, Barnsley. Both pam- 
phlets are well illustrated, and 
are of particular interest to those 
desirous of effecting boiler-house 
economies. Messrs. Bennis will 
be pleased to send copies to engi- 
neers and others. 

Catalogue No. 50 has been 
issued by Ferranti Limited, 
Hollinwood, Lanes., and deals 
with single-pole  single-throw 
quick-break knife switches, from 
25 to 2,500 amperes capacity. 
Some excellent exainples of these 
switches are illustrated. 

Britannia Blectric Lampe. 
--We learn that the Britannia 
Electric Lamp Works (Ltd.“, 
of Seven Sisters-road, South 
Tottenham, London, N., are now 
manufacturing their incandes- 
cent lamps on an entirely new 
system. The filament is super- 
heated to an extent that it is 
claimed ensures absolute carbo- 
isation of every atom of thc 
filament, increases its hardness 
and elasticity, and in conse- 
quence the candle power, with 
the advantages of a decreased 
consumption of current and an 
extension of the life of the lamp. 
The company's factory has be?n, 
we are informed, equipped w th 
the latest machinery and plant, 
and the new system of ma nu- 
facture ensuresthe practical eli mi- 
nation of breakage and waste. 


Arc Lamp Lowering Gear.—The London Electric Firm, 
George-street, Croydon, inform us that their “ one working part 
arc lamp lowering gear (described in The Electrician of Nov. 3 
last) is meeting with considerable favour and, although it has only 
been on the market a short time, has been supplied to two Govern- 
ment departments, 16 corporations and supply companies, tO 
several railways, and to a number of contractors. One of the 
latter orders was for 50 complete sets of the gear. 


“ Practical Advertising. — This is the title of the annual Press 
Directory and Advertiser's Guide issued by Mather & Crowther. 
New Bridge-street, London, E.C. The object of this publication 18 
to place before advertisers particulars of the facilities which Messrs. 
Mather & Crowther possess for dealing with advertising matters © 
every kind on a large scale. There are a large number of ae ill 
advertisements included in the book, which show considerable sk. 
in the preparation of these announcements. 
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New Pipe Standard.—The Oldbury Steel Conduits, Ltd., of 
Birehfield- lane, Oldbury, have made a useful addition to the plant 
they supply, and which electric : 
winng contractors, gas fitters and 
others will find serviceable in in- 
stallation work. At small cost the 
Paragon pipe standard can be 
purchased, and will prove a very 
useful item of workshop equipment. 
The standard is quite portable, can 
be taken to the job, requires no tit- 
ting up, and prevents congestion of 
work owing to scarcity of tools, as 
several of these standards can be 
employed in place of a heavy vice 
bench. The accompanying illus- 
tration shows the standard, which, 
it will be seen, takes the form of a 
portable pipe vice with a bending 
attachment combined. Light, strong 
and durable, and requiring no 
fixing, a lad can carry the stan- 
dard, and it is ready 
for use whenever 
and wherever re- 
quired. The bracket : 
and back grip onthe 
„Paragon stand- 
ard gives absolute 
rigidity to the pipe, thereby preserving the jaws, which are cast 
steel, case hardened, and can be renewed in a minute when 
necessary at trifling cost. The combination of a pipe-bending 
wheel with the standard is claimed to be unique. As shown, 
there is also a tool tray attached to the standard, and by unscrew- 
ing two of the steadying arms of the base it can be taken through a 
space sufficiently wide for a man to pass. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Nov. 15 to 21, with the. ports of 
destination :— 

Africa.—Delagoa Bay, £713 (including £627 telegraph material); Dur- 
bap, £1,953 (including £465 telegraph material); East London, £150 (tele- 
graph material); Port Elizabeth, £36. Argentina - Buenos Ayres, £4,510 
(including £27 telegraph material); Rosario, £705 (telegraph material). 
Australasia— Adelaide, £25 ; Fremantle, £482; Launceston, £47; Lyttel- 
ton, £16; Melbourne, £452 (including £350 telegraph material); Otago, 
£38; Perth. £862; Rockhampton, £157; Sydney, £460. Belgium— 
Brussels, £45; Ostend, £88. Burma—Rangoon, £26. Canada—Mon- 
treal, £50. Ceylon—Colombo, £18 (telegraph material). Channel Islands, 
£60. China—Shanghai, £591. Denmark—Copenhagen, £240 (telegraph 
material). France—Bordeaux, £20; Paris, £25. Germany—Bremen, £20. 
Gibraltar, £101 (including £90 telegraph material) Holland —Amster- 
dam, £607 (including £24 telegraph material) ; Flushing, £20; Rotterdam, 
£35. Hong Kong, £1,543 (including £1,302 telegraph cable). India 
Bombay, £817; Calcutta, £2,912 (including £21 telegraph material). 
Japan- Kobe, £2,789; Nagasaki, £84; Yokohama, £945. Jara 
Batavia, £55. North Atlantic, £660 (telegraph material) Russia—Kure, 
£304; Riga, £12. Siam—Bangkok, £29. Spain—Bilbao, £305. Straits 
Settlements — Penang, £20 ; Singapore, £229. Surinam, £70. Sweden— 
Stockholm, £48 (includinz £22 telegraph material) United States— 
New Plymouth, £627. Uruguay—Monte Video, £27 (telegraph material). 
Total, £24,028, against £16,295 in the corresponding week last year 
(Nov. 16 to 22). 


THE OLDBURY *' PARAGON 
Pire STANDARD. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norx.— The undermentioned Applications (except those marked t) are not 
cpen to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they Fave not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 


October 14, 1905. 


20.905 ENTWISTLE X ENIWISTLE. Trolley poles of electric vehicles. 
2),814 Kean, SPIERS & KELvIN & JAuzs Wirz. Mariner's compass. 


October 16, 1905. 
20,403 BROOK E. Holders for incandescent lamps and other electric fitting. 
20898 RTE EIn. Electrolytic apparatus. (Date applied for, Oct. 15, 1904.)*1 
20,933 NossBAUM. Microphones. 
20,980 and 20,951 Oris ELEVATOR Co. 
elevator control systems." 
20,960 QcrRTIEB. Non-revereing two-way running trolley pole.“ 


(Otis Elevator Co., U.S.) Electric 


21,681 HATFIELD & LEWIS. 


20,972 Mrtis. (Maschinen & Dampfkesselfabrik Guilleaume Werke 
G.m.b.H., Germany.) Automatic smoke-consuming apparatus, 

20,974 QuzRTIER. Apparatus for clearing the rails of tramways.” 

20,990 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 


October 17, 1905. 

20,995 CowPxR-Corss, Vessels for fused salts during electrolysis. 

21,020 Heinzes. Rotary-current interrupters. ° 

21,034 ARNOLD & La Cour. Single-phase alternatiog-current motor with 
commutating poles. (Date applied for, Oct. 17, 1904.) 

21,058 MoNvuLTA. Electrical transmission of power on motor vehicles and 
boats. (Date applied for, Dec. 10, 1904.) f 

21.064 B.T..H. Co, METER & Mossay. Alternating- current motors. 

21,068 Siemens Bros. & Co. & LV DALI. Apparatus for controlling electr'c 
train*.* 

21,070 E.-A.-G. vonn. W. LaHMEYZR & Co. Polyphase alternate. current 
commutator machines. Date applied for, Oct. 17, 1904.)*t 

21,071 KwicHT & NAOEL. Improvements in and relating to conduits or 


casings for electric conductors. 
| October 18, 1905. 
21,108 Mann & CHALMERS. Non-slippiog device for steam and electric 


traction engines. 


21,145 Von Ammon. Conveying electric currents. 


21,162 BuMILLER. Telephone receivers and the like.“ 

21,165 Bateman. Tramway rails. 

21,173 NicHOLsON. Electrically igniting the charges in internal- com- 
bustion engines.“ 

21,181 Varney. Electrical measuring instruments.“ 

21,198 Mawpsiey X BuRLEIGH. Po'e-pieces of dynamo-electric machines. 


October 19, 1905. 

21,202 Venitys LIMITED & THORPE. Electric light fittings® 

21,204 Tierney X Matons. Moving electrically points on electric tramways 
and railways. 

21,223 Brown, Brown & WHELAN, Electric stop mot‘ons. 

21,224 SIMPLEX STEEL CONDUIT Co., HUGGINS & WATERHOUSE. 
for electric cables. 

21,243 Marten. Composition for insulation purposes. 

21,248 PzLLoRcE. Electric machine for use in automobiles. 

21,958 RicHaRDSON. Dynamo-metr.c governors. 

21,259 Carton & BRUSH ELECTRICAL ENGINEERING Co. 
for governing steam turbines, &c. 

21,260 Snow. Switchstands. (Date applied for, Dec. 15, 1904.)*+ 

21,261 RupDick & Fry. Arc-lamp suspender. 

21,263 Lentz. Steam and gas turbines.* - 

21,264 Daxnyr, GaLantt & DAKHYL. Construction of secondary batteries. 

21,268 De Saint-Romain. Magneto-electric apparatus for igniting cbar 
in internal-combustion motore. (Date applied for, April 27, 1905. )*t 

21,279 Firparp. Batteries. . | PENNE l 

21,289 Morrat, Bort, MANLEY & ELECTRIC SAFETY APPLIANCES Co. Indi- 
cating and obviating leakage from conductors of electricity. 


October 21, 1905. 
21,586 VENNER. ` Vapour electric lamps. 
21,391 SwiNBURNE. Electro-deposition of zinc. 
21,398 BowRINc. Lifeguards for tramcars. 
21437 KorHzR. Electrodes for the manufacture of bleaching liquor“ 
21,439 B.T.-H. Co. & WEDMonE. Switches. " „ 


| October 25, 1905. 
21,466 Mour. Carbon holder for arc lamps. 
21,470 Skwirsky. Thermo cutout. | 
21,474 Epmonps, EpMorps & EDMONDS. 

enginer. . 
21,478 Downgs. Electrical terminals and conrections. 
21,485 ELECTRIC & ORDNANCE ACCESSORIES Co, & HaLL. 


Conduits 


Throttle valves 


Electric ignition for gas and oil 


Electrical switches. 


21,519 Cox. Supports for incandescent lamps. 
‘21.523 TuHoMrsoN & Bowpen. Prepayment electricity meter. 


21,633 and 21,534 Juncnzr. Manufacture of electrodes by eont nuously 
operating machines, and electrodes and accu mu'atora thus manu- 
factured. (Date applied for, June 10. 1905.)*t 
21,535 BzmoLUND. Insulation for accumulators with alkaline electrolyte. 
E (Date applied for, March 15, 19C5.*t . 
21,565 ANDBEWS, Telephonic apparatus. 


October 24, 1905. 

21,581 CoLLiE. Trolley peles. | 

21,585 BorroN. Automatic starting resistance for motors. 

21,615 BaTTERshY. Accumulators. 

21,017 LAMRERT. Automatic life guards for tramway cars. 

21,641 and 21642 KniTZLER. Ignition devices for internal-combustion 
engines.“ 

21,643 KRITZIAR. Insulating the sparkiog plugs of internal combustion 
engines.“ 

21,652 Lake. (Inter national Holding Co., U.S.) Electric motors. 

21,058 VÉDRINE & DE QUELEN, Electric motors, dynamos, electromagcete, 
Kc. (Date applied for, Oct. 25, 1804.)"t 

21,679 VEDRINE & DE QUELEN. Electric road motor vehicles. (Date 
applied for, Oct. 26, 1904.)*t 

21,661 LEBIBDZINSKI. Sound boxes for phonographs,telephones and thelike." 

21,672 ALLGEMEINE ELEKTRICITATS-GFSELLSCHAFT. Electricity meters. 
(Date applied for, Oct. 28, 1904.)*t 

21,673 PECcKHAM. Trucks for tramway, railway or like vehicles.* 

21.674 Warwick MacHINERY Co. (G.E. Co, U.S.) Turbines. 

21,675 B.T.-H. Co. (G.E. Co., U.S.) Systems of electric motor control. 

Electric shunts. 
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SPECIFICATIONS PUBLISHED. 
Theee may be obtained at the Sales Department of the Patent Office, 
Quality-court, Chancery-lane, London, W.C., at a uniform price of 8d. 


PUBLISHED NOVEMBER 2, 1905. 
1904 SPECIFICATIONS. 


17,220 Union Exxctaricirats Gis. Starting and controlling alterna‘ iog- 
current commutator motore. (Date applied for, Aug. 8, 1903.) 

21,562 KooPMaw. (Townsend.) Electrolytic production of white lead. 

21,684 UNION ELECTRICITÄTS Ges, Alternating-current repulsion motore. 
(Date applied for, Oct. 9, 1903.) 

21,889 LiNDpsTrRÓM. Alternating- current generators. ‘Date applied for, 
Oct. 16, 1803.) ` 

22,401 JewgiL. Automatic signalling apparatus for electric tramways. 

22,832 Faxoyg TocL X EiEcrRIC Co. & Bats. Automatically-operating 
electric motor star: ers. 

23,765 RupENICK. Insulating mateiial for electrotechrical purposes. 

24,915 HicHFIgLD. Insulating coils of high. tension electrical machinery. 

25,041 Kregen. Trilley heads. 

25,801 ErLxcTRIC & ORDNANCE Accessories Co., HALL & GARNER. Re- 
veraipg controllers. 

25,817 James. Ele:trical incubator alarm. 

26,172 B.T..H. Co. (G.E. Co., U.S.) Electric switches and the like. 

26,194 Torpa. Dynamo-electric generatora and motors. 

26,475 McNgr. Electric fire alarms and thermo-indicators. 

26,786 HARDINGHAM. (Felten & Guilleaume Carlewerk Act.-Gez.) Ren- 
dering insulation fireproof. 

26,729 Dear. Holders and contacts for electric incandescent lamps. 

26,906 Dick & Reason Mro. Co. Electric demand indicatora. 

27,100 MavoR & Courson & Mavor. Electric motor apparatus. 

27,479 ANDREW & JoBNs. Inverted are lamp:. 

28,678 REED & Craven Bros. Electric cranes and other lifting mach' nery. 


1905 Sri FICATION. 
402 B.T..H. Co. (G.E. Co, U.S.) Fusible cut-oute. 
883 Jongs. Electric igoition for gas and oil engines. 
2,491 B.T..H. Co. (G.E. Co, U.S.) Thermal electric cut - oute. 
2,894 Hirst & Bevis. Electric lampholder with locking device. 
3,177 GEIPEL X Lance. Control of electric motors. 
4,131 WHALLEY. Telephone cable». 
4,166 BiwEs. Telephone apparatus. 
4,1167 BiNEs. Induction coils, 
4,1674 BIN IS. Telephone systems. 
7,017 FRECBEITE. Switches. 
11,442 HARTMANN & Braun AkT..GEs. Bobbins for electrical measuring 
instruments. (Date applied for, June 16, 1904.) t 
11,770 AdAGIO. Electrical bells on high - tension circuits. 
13,682 Sıemens Bros. & Co. 
condeneers, 
14,209 Siemens Bros. & Co. (Siemens Schuckertwerke G.m.b.H.) Sup- 
plying electrical energy to a network by an auxiliary-current 
generator and auxiliary line wire. 


(Date applied for, Feb. 28, 1905.) 


COMPANIES’ MEETINGS AND REPORTS. 
West India & Panama Telegraph Co. (Ltd.) 


The fifty-seventh ordinary general meeting was held on Wednesday 
Mr. W. B. KiNosronp presiding. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
convening the meeting, and the auditors’ report. 

The CHAIRMAN : You will have seen that, as comparod with the corre- 
sponding period of last year, our receipts show a decrease of £1,808. Of 
this decrease message receipts are responsible for nearly £1,000, and sub- 
sidies for £750. As regards traffic, I am sorry I cannot report any increase 
in the volume of traffic handled by us ; on the contrary, there was a 
falling off of over 29,000 words during the half-year under report. Iam 
glad to say, however, that our traffic returns for the half-month which 
ended on the 15th inst. show an increase sufficiently large to counter- 
balance the decline for tbe current half-year mentioned in the report. 
This is attributable chiefly to the interruption of a cable belonging to the 
French company, their messages having been handed to us for trans- 
mission over our cables. The decrease of £750 in the subsidies is accounted 
for by the reduction of the British Guiana subsidy from £4,500 to £3,000 
per annum, which came into force on April 1 last, and by certain deductions 
on account of interruptions. I may mention that £3,000 was the original 
: mount of the British Guiana subsidy. Subsequently it was increased to 
£4,500, and when we laid a new cable between British Guiana and Trinidad 
this increased subsidy was granted to us for a fixed period of 10 years. 
That period expired on Dec. 31, 1901, but the increased subsidy con- 
tinued to be paid to us until the end of last March, from which date we 
were notified that the present reduction would be made. There has been 
a total decrease in the expenses of £208, due to several small items, In 
the cost of maintaining the cables, there is a reduction of £176. We 
have not yet succeeded in completing the repair of the Colon cable, The 
“ Henry Holmes” repaired one break close to Colon, and was just going to 
begin operations on another break in that cable, but they, unfortunately, 
had to be suspended owing to her services being required elsewhere. 
In connection with this, I regret to report that, during the current 
half-year, we have experienced some of those unlucky and unprevent- 
able occurrences from which we so often suffer. In September last a 
Norwegian steamer was diiven ashore at Santiago de Cuba, and her keel 
severed one of our cables there, and accordingly it was thought desirable 
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order to repair this break, which, being close to shore, oould be done 
expeditiously. The ship will resume operations on the Colon cable as 
soon as it is possible to do so. In October our cable hut at Holland Bay, 
Jamaica, was destroyed by floods, and the cables connected up in 
the hut were all washed cut. Thanks, however, to the energy of our 
elerk- in- charge at that station, who succeeded in disentangling the 
cables from the débris, and in joining them up on the beach, there 
was little or no interruption of communication. The ship’s crew has 
now built a new cable hut, and put the cables again into thoroughly 
good order, and made everything secure. Unfortunate occurrences 
euch as these, which, in one form or another, happen, as you 
know, very frequently, and are of course absolutely beyond the Com- 
pany’s control, are some of the many adverse conditions which 
render the maintenance of our cables—our 26 cables—in West Indian 
waters a very anxious task, and also one of costliness and difficulty. 
Everybody connected with the West Indies expected, and, I think, not un- 
reasonably expected, that, with the abolition of the continental sugar 
bounties, the sugur industry of the West Indies would considerably im- 
prove. It appears, however, and a most disappointing thing it is, that 
the present price of sugar is actually below the cost of production, and, 
therefore, until prices substantially improve, it is clear that the position of 
sugar producers generally must be far from satisfactory. As a matter of 
course, this state of thirgs has had an injurious effect on our own business, 
and probably accounts to some extent for the falling off to which I have 
already referred. I have laid before you this morning an unusually brief 
statement. I wish I could have made it fuller and more interesting, but 
the half-year under report was an uneventful one, and thus no other 
point occurs to me with which I could profitably occupy your time. I 
now move the adoption of the report and accounts. 

Mr. HENRY HOLMES seconded the resolution. 

Mr. THORP inquired whether it was proposed to restore their cable 
communication with Martinique ? 

Mr. R. T. BROWN said the Chairman would perhaps allow him to 
answer the question. Seeing that St. Pierre no longer existed, and that, 
consequently, there was hardly any business at Martinique, it was not 
worth while renewing the cables which were partly destroyed by the erup- 
tion of Mont Pelé and running them into that island. What they did 
contemplate doing at the earliest convenient opportunity was to join up 
the Dominica-Martinique and Martinique-St. Lucia cables into one 
section. They would then still be able to maintain communication with 
Martinique, not by their own line, but by the French company's line at 
Guadeloupe. 

The resolution was then carried unanimously. 

A vote of thanks to the chairman and directors terminated the pro- 
ceedings. 


CAPE ELECTRIC TRAMWAYS (LTD.)—For the year ended June 30 the 
profit, after providing for interest and redemption of debentures, was 
£33,550. 38. 2d., added to £792. 163, 6d. from last year, making 
£34,342. 19s. 8d. Out of this sum 5 per cent. has been paid in two 
interim dividends, The reserve has been credited with £8,000. During 
the year the tramways in Cape Town carried 15,020,503 passengers, 
earning £180,905. 15s. 71., against 15,902,998 passengers and 
£195,015. 11s. 7d. in 1903-1904. In Port Elizabeth 4,227,576 passengers 
wero carried, earning £46,768. 10s. 9d, against 4,509,786 passengers and 
£50,157. 2s. €d. In regard to the decrease in gross revenue of 
£17,558. 7s. 9d., this is attributed to the unsatisfactory conditions which 
have weighed upon and still depress the entire business situation in Cape 
Town, Port Elizabeth and the Cape Colony generally, and as to which 
no improvement seems apparent. In Oct, 1904, Mr. Wm. B. Rommel 
was appointed managing director. Mr. J. E. Lloyd, general manager in 
Cape Town, resigned his pesition at the end of last year, and Mr. Alfred 
S. Gi'es, late manager of Blackburn Corporation Tramways was appointed 
to succeed him. Mr. Giles took up his duties in January last. The 
Camps Bay tramway, leased from Cape Town Consolidated Tramways 
and Land Co., has again proved a disappointment, and the year's work. 
ing shows a loss of £13,225. 9s. 9d., but against this must be set the con- 
siderable revenuc derived by the Cape Town system through the cpera- 
tion of the Camps Bay tramways. During the past session of the Cape 
Parliament a bill was passed authorising the expropriation of the Sca 
Point railway, the property of this company, which was acquired in 1900. 
The amount to be paid as compensation for expropriation is to be settled 
by arbilration. 

DRAKE & GORHAM (LTD.)—-At the meeting on Thursday last week the 
chairman (Mr. D. M. Drake), in moving the adoption of the report (given 
in our issue of 10th inst.) said the net profit for the year was £10,821. 
Although those figures would have justified a larger dividend than the 0 
per cent. recommended, tho directors thought it wiser not to pay more at 
present, notwithstanding the fact that the company was now doing mere 
business than ever. They wished to place £3,000 to reserve and to carry 
forward £2,044. The directors had decided that certain members of the 
staff, holding responsible positions, should become members of the firm. 
The motion was seconded by Mr. J. H. Gorham and carried unanani- 
mously. At an extraordinary meeting afterwards a resolution was 
approved that the directors be paid all out-of-pocket expenses in connate: 
tion with board meetings. 


ELECTRIC TRACTION CO. OF HONGKONG (LTD.)—At the meeting on 
Thursday last the directors’ report and accounts were adopted. 

LANCASTER & DISTRICT TRAMWAYS CO.—At the meeting on Saturday 
the chairman (Mr. A. Bell) said Messrs. Kershaw, a Birmingham firm, ha 
offered to buy the company’s undertaking for £45,000, but the prep 
could not at present be accepted, owing to the Corporation's refusal dd 
waive their right to acquire the system. Negotiations are still proceeding. 
He hoped that before long the line between Morecambe and Lancaster 


to withdraw our repairing steamer from her work on the Colon cable in ! would be converted to electric traction. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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CITY NOTES. 
— 

MEMORANDA (Nov. 23).— Bank rate 4 per cent. (since Sept. 28, 190 5) 
Price of silver 29}3d. per oz. Consols 88, — 88,4 for money, 894—892 
for account; 24 per cent. annuities 88—881. Consols Pay Day, Deo. 1; 
Stocks and Shares Continuation Day, Nov. 28; Ticket Day, Nov. 29; 
Pay Day, Nov. 30; Mining Share Carry-over Day, Nov. 27. 


KENT ELEOTRIO POWER 00.— 84,250 44 per cent. irredeemable deben- 
ture stock of this company has been offered for sale during the week at 
924 per cent. 

NATIONAL TELEPHONE CO. (LTD.)—The directors have decided to offer 
at par to the holders of the preferred and deferred stock the remaining 
90.000 unissued £5 ordinary shares in equal shares. 

RENO ELECTRIC STAIRWAYS & OONVEYORS (LTD.)—After paying 
debenture interest the accounts of this company show a debit of £2,400. 

SOUTH LANCASHIRE ELECTRIC TRAMWAYS.—The Hon. Arthur 
Stanley, M.P., and other debenture-holders of the South Lancashire Elec- 
tric Traction & Power Co. have completed the purchase of the company’s 
electric tramway system at £150,000. Mr. Stanley proposes to form a 
new company to take over the undertaking. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 10,000 £5, fully paid, 6 per cent. cumulative 
preference shares of the Adelaide Electric Supply Co. (Ltd.); a further 
issue of £35,900 £100 5 per cent. debentures of the Amazon Telegraph 
Co. (Ltd.), and £50,000 5 p«r cent. first mortgage debenture stock of the 
Anglo- Portuguese Telephone Co. | (I.td.). ] 


COLONIAL AND FOREIGN INVESTMENTS. 
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IN an article last week some mention was made of the 
Parliamentary notices, chiefly in relation to the proposed Bills 
dealing with electric power supply in London. Taking up the 
thread of our narrative in connection with the notices gene- 
rally this week, the question of power supply in London again 
so completely predominates that the remaining notices almost 
sink into insignificance. Including the schemes referred to 
last week, there are now, it appears, about a dozen affecting 
the question of electric power supply in London, and one or 
two of them are remarkable,—in different ways, however. For 
instance, it is a welcome sign to see a number of companies 
and borough councils in the north-west and west of London 
combining to obtain sanction to give each other a supply in 
bulk for various purposes. The most startling proposal of all, 
however, is the scheme of the London County Council, which 
has scheduled an area greatly exceeding that of the Adminis- 
trative County of London and District Electric Power Co. 
The result of the passing of the London County Council Bill 
would be competition with the North Metropolitan Electric 


Power Co. and the Metropolitan Electric Supply Co. under the. 


terms of the latter company’s Power Act of 1905. Districts 
as far outside the London County boundaries as Willesden, 
Wood Green, Brentford, Orsett (Essex), Dartford, Foots Cray 
and Richmond, in the various directions, mark the limits of 
the area outlined in the County Council notice. We feel it is 


a 


so impossible to take the scheme seriously that we will leave 
the matter here; it condemns itself. 
— € 

IN addition to the combination of West-end Companies and 
Borough Councils for the purposes of mutual supply, fifteen of 
the London Companies have also joined hands with the same 
object in view. The Hackney Borough Council will promote a 
Bill to enable a number of municipal authorities in the east and 
north-east of London to combine for the purposes of electric 
supply, the St. Pancras Borough Council seeks to acquire 
additional lands for generating or sub-stations, and to exempt 
it from liability for nuisance, and the South Metropolitan 
Electric Lighting and Power Co. desires to enter into agree- 
ments with authorised distributors in London, Kent or Surrey. 
All these proposals directly bear on some remarks made in our 
leading article on November 17th, a week before the notices 
appeared—viz., that in applying independently for powers to 
link up their generating stations, the existing authorities 
would, in a way, be making a protest against the dilatory 
methods which have been adopted in connection with the 
Electricity Supply Bill, which dealt with this and other matters 
tending to remove the restrictions imposed by the Electric 
Lighting Acts. At the time our remarks were written we had 
no idea that such an extensive combination of supply autho- 
rities as that referred to above was contemplated, but that a 
very real grievance exists in this matter there are sufficient 
indications both in and out of London. Thus, the two 
companies supplying electricity in Newcastle are asking for 
similar powers for mutual supply. | 

ONE of the most interesting proposals coming from the 
provinces is that of the Lancashire Electric Power Co., which 
seeks to extend the scope of its original Act of 1900 so as to 
include public lighting authorities who would not come within 
the definition of authorised distributors under the Company's 
1900 Act, as well as “ any company, body or person " requiring 
a power supply for use within or beyond the area of the Com- 
pany. Another company seeks powers to supply electricity 
and power gas in parts of Cumberland, whilst the Kent 
Collieries Bill, somewhat indefinite in its notice, would appear 
to contemplate the distribution of electrical energy to railway 
companies, and incidentally in the Metropolitan area. It is 
also sought to incorporate a number of new tramway com- 
panies in the provinces. Fuller particulars of all the Bills are 
given on another page. 
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Tube railway schemes in London are not numerous, despite 
the report of the Royal Commission on London Traffic, and 
we note that the scheme relating to the completion of the 
Central London Railway loop from Shepherd's Bush to the 
Bank along the Kensington—Piccadilly—Fleet-street route, which 
was first brought forward in 1909 and has been introduced 
each year since, has apparently been dropped. The Hammer- 
gmith, City & North-East London Railway Bill, rejected by the 
Standing Orders Committee last year, is revived, and appears 
to be the only suggestion for a tube railway along this route, 
whilst a London Outer Circle line is proposed, the notice for 
which contemplates agreements with all the companies having 
termini in London. An extension to Victoria of the North- 
West London Railway (a line from Cricklewood to the Marble 
Arch, authorised many years ago but not yet constructed), 
exhausts the list of tube railway bills. Of the tramway bills, 
we need hardly mention that the London County Council has 
again given notice of its intention to promote tramways along 
the Thames Embankment and over Westminster and Black- 
friars Bridges, this time with the support of the City Corpora- 
tion. A number of municipal “omnibus” bills have reference 
to electricity supply, and the London County Council once 
more seeks powers for the London Borough Councils to under- 
take house-wiring. It will also be noticed that the Metro- 
politan Pneumatic Dispatch Bill is re-introduced. 


THERE are few people who do not derive infinite pleasure 
from listening to or reading an address by Mr. JAMES SwIN- 
BURNE, and his address to the Manchester students of the 
Institution of Electrical Engineers, although of a different ty pe 
from that delivered to the London students, contains some 
noteworthy passages. It is not often that Mr. SWINBURNE 
airs his views on municipal trading, nor is it often that the 
subject will appeal to students. But the economics—or lack 
of economics—of municipal trading were put in a nutshell in 
this discourse, and the reference to the famous “ Bermondsey ” 
clause was peculiarly happy. 
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AN interesting case recently came before the Faversham 
‘County Court. Faversham consumers of under 250 units per 
quarter are supplied at the rate of 5d. per unit, but if they 
reach 250 units they have to pay only 43d. per unit. Now a 
certain consumer had succeeded in using 240 units, and his 
bill, therefore, came to £5; but it will be noted that if the 
consumer had used just 10 more units his bill would have 
amounted to 6s. 3d. less than it did for the 240 units, and he 
therefore tendered the smaller sum. In such circumstances, 
we regret that the judge was obliged to decide in favour of 
the electricity supply authority; even he was obliged to 
explain that he was only there to administer the law and had 
nothing to do with common sense. 

Dr. H. Lewis JONES’ admirable lecture delivered before 
the Hunterian Society, and reprinted in another column, well 
'repays careful reading. It shows concisely and conclusively 
what are the useful therapeutic applications of electricity, and 
with equal clearness outlines their limitations. High-frequency 
treatment, Dr. LEWIS Jonks maintains, “has already shrunk 
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into its proper small dimensions,” and the light bath is 
destined to become a more or less ornamental accessory in 
Turkish bath establishments.” Statements of this kind, 
although more or less disappointing, are yet welcome from 
an authoritative source, for they make it possible for a line of 
demarcation to be drawn between the useful and the useless. 
Regarding the applications of electricity from which benefit is 
known to accrue, Dr. LEWIS JONES had a good deal of tech- 
nical information to impart, and his description of the treat- 
ment of lupus and rodent ulcer by means of electrolysis is 
exceedingly interesting. We congratulate him on his ability 
as an electrician, in addition to his skill as a medical man, for 
which he is justly famous. 
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Electrical Exhibition, Olympia, 1905.—The following an- 
nouncement has been sent to us for publication :— 

The financial affairs of the recent exhibition are now so far advanced 
as to enable me to inform you that the exhibitors will receive a rebate of 
25 per cent upon the sums paid by them for space, and a very consider- 
able sum will be available for benevolence. The fact that the exhibition 
was an unqualified success from evesy paint of view is satisfactory, not 
only to the Executive committee, but to the exhibitors and trade gene. 
rally.—W. Davenrorz, Secretary. 


Opening of Lincoln Blectric Tramways.—This system of 
electric tramways was opened to the public on Thursday last 
week, the Board of Trade inspection having taken place on the 
previous day. Special interest attaches to the event owing to 
the fact that Lincoln is the first place to adopt the Griffiths- 
Bedell surface-contact system. Up to the present the length 
of double track is only about 14 miles, but in the event of this 
proving satisfactory it is certain that considerable extensions 
will be put in hand. 


Cable Interruptions. Date of Interruption. 
Tarifa—Tangier .............. m Jan. 18, 1904 
Jamaica — Colon .. Jan. 10, 1905 
Cadiz—Teneriffe.................. e July 20, 1905 
Tangier—Cadiz .................. errr Oct. 30, 1905 


The Gale. During the severe gale which raged on Sunday 
night the wireless telegraph pole on the Shakespeare Cliff at 
Dover was carried away by the wind. At Sandgate the beach 
was washed up on to the roadway to such an extent as to stop 
the tramway service. The new municipal electricity works at 
Brussels, which were approaching completion, were wrecked. 
Eleven steel columns supporting the iron roof were blown out 
of the perpendicular, and the roof itself, measuring 282 ft. by 
80 ft., was carried a distance of about 16 yds. Some of the 
machinery was damaged and the loss is estimated at £12,000. 


Supply Interruption at Battersea.—On Saturday evening 
last an interruption to the electric supply in Battersea took 
place, but it did not last for a considerable period. There have 
been one or two similar accidents at Battersea recently, one of 
which we recorded in our issue for October 20th. On that 
occasion the armature of a 750 kw. turbo-generator failed when 
it was carrying three-quarters of the total load. Mr. W. A. 
Kemm, the borough electrical engineer at Battersea, informs 
us that he is still awaiting the report of the makers of the 
machine as to the causes of these mishaps and what steps can 
be taken to prevent a recurrence of the trouble. 


The British Association in South Africa.—In a well-received 
Paper with the above title, read by Sir William Preece, K.C.B., 
F.R.S., before the Society of Arts last Wednesday evening, the 
author recorded the impressions which he gained while in South 
Africa with the British Association. A great variety of sub- 
jects were touched upon, including the geographical and 
climatic conditions of South Africa, its people, its government, 
its educational system, its missions, its industries, the labour 
question, the railway system, the great natural resources of the 
country, and so forth. The trip of the Association had been 
termed a “picnic,” but he hoped that the visit had been bene- 
ficial and stimulative to their Colonial hosts. South Africa, Sir 


! William concluded, was a country with a great future before it. 
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Speed in Telegraph Oables.—Mr. F. D. Black has written us 
to suggest that the working speed in underground telegraph 
cables, such as those from London to the North of England and 
Scotland, may be increased by the substitution of magneto-elec- 
tric currents for the present continuous currents. By the adop- 
tion of such a method, he thinks that an increase in the speed 
of transmission of at least 30 per cent. over the present rate of 
speed can be attained. Our correspondent's idea is not new. 
Messrs. Crehore & Squier have made a large number of trials 
with sine-wave transmission on cables and land lines, but these 
experiments have not led, we believe, to an extensive adoption 
of the system. In the discussion of a Paper by these authors 
before the International Electrical Congress in Paris in 1900, 
Mr. Gavey is reported to have said that the results obtained 
by Messrs. Crehore & Squier in their“ synchronograph " trans- 
mitter were no great advance on the best Wheatstone practice 
in this country. 


Note on the Aurora of November 15,.1905.—Dr. T. C. 
Porter has sent us the following interesting note on the 
aurora he observed at Eton, Bucks., on November 15th last :— 

First observations from 5:50 p.m. to 6:12 p.m., maximum altitude of 
streamers 70 deg. ; colours—cream, salmon pink; there was also a deep 
crimson glow in two detached masses about 10 deg. above the horizon. 
At 7:30 p.m. flashes of white light were seen low on the N.N.W. horizon, 
but no glow or streamers till 8:40 p.m., when the display was again 
briliani, but without the deepest crimson glow. Part of an arch of 
white light appeared low down in the N.N.W. One very fine streamer 
with a sharply-defined W. edge moved with an apparent angular velocity 
of about 1 deg. in two minutes past eta Draconis from E. to W., which 
indicates that the electric discharges were from N. to S. By 9:15 this 
second display had faded. It is of interest to know that, apart from the 
well-known 11-year period of maxima in auroral displaye: there is a longer 

iod of about 60 years. 1728, 1780, 1842 were all years of exceptional 

isplays. We may, therefore, expect 1905-1906 to form the new term of 
the series. . 
It is, perhaps worth placing on record that the Slough fire 
brigade were called out, and the engine got ready. It did 
not, however, actually start on its journey, for the mistake 


was fortunately discovered in time. 


Birmingham Local Section of the Institution —The open. 
ing meeting of the Birmingham Local Section of the Institution 
of Electrical Engineers was held at the University on Novem- 
ber 23rd. 

Dr. SuwPxzER, having taken the chair, congratulated the members on 
the success of the previous session’s work, and pointed out that not only 
had all the Papers been published iu full in the Institution Journal, but 
that two of them had been awarded premiums. The most important 
event of the session was, however, the coming of Prof. Kapp, who was 
present with them for the first time, and whom they would cordially 
welcome. Among his many great services rendered to the electrical 
engineering industry perhaps none was greater than that rendered when, 
in 1885, he pointed out simultaneously with Dr. Hopkinson the true 
theory of the magnetic circuit, and made it clear to dynamo designers. 
Dr. Sumpner then vacated the chair in favour of Prof. Threlfall after 
thanking the members for their support during bie term of office. 

Prof. Threlfall then delivered his address On Some Pro- 
blems in Electro and Electro-thermal Chemistry," the publica- 
tion of which we commence in another column of this issue. 
On its conclusion a cordial vote of thanks was passed on the 
prepare. of Mr. R. A. Chattock, seconded by Prof. Gisbert 


app. 


Electric Traction in the Simplon Tunnel. — Messrs. Bruce 
Peebles & Co. inform us that the Swiss Government has finally 
decided to open at once the Simplon tunnel with electric trac- 
tion. The line which runs through the tunnel is the longest 
tunnel line in existence, being about 20 km. in length, and is 
‘the last link of an international railway line connecting Switzer- 
land with Italy. The system to be applied is that propagated 
‘by Messrs. Ganz & Co, for whom Messrs. Bruce Peebles & Co. 
bold the British patent, viz., the high tension three-phase sys- 
tem at 15 periods and 3,000 volts in the trolley wires. Credit 
for the initiative to apply electric traction in the Simplon 
tunnel must be given to the Italian Government, who, for this 
purpose, invited the Swiss Government to inspect the Valtel- 
lina line. The Swiss Government Commissioners made a care- 
ful study of the installations of the Valtellina line, and were so 


favourably impressed that they decided for the application of | 


that system on the Simplon line. Five electric locomotives 
supplied by Ganz and Co. for the Valtellina line are being 
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loaned by the Italian Government for work in the Sim- 
plon tunnel, which will be opened for public traffic on May 1, 
1906. 


Obituary.—We greatly regret to announce the death of 
Capt. W. R. Cato, which took place at his residence at Upper 
Norwood, London, on Sunday last. Capt. Cato was born in 
1834, and first went to sea in 1848. In 1855 we find him engaged 
in the Government transport service, carrying troops to Balaclava 
and elsewhere in the Crimea. In 1865 he entered the National 
Steamship Co.’s service, and was chief officer on board that 
company's s.s. Denmark in 1869, when in a cyclone that 
vessel lost her captain, her boats and everything movable on 
deck. This made Cato the senior officer and he took command 
of the ship, and, despite difficulties, safely brought the vessel 
to port, receiving the thanks of the directors of the company, 
and his command of the vessel was confirmed. At the end of 
the year 1869 he left the National line and entered the ser- 
vice of the Telegraph Construction & Maintenance Co. as 
second officer of the ‘‘ Great Eastern " when that vessel laid the 
first Aden -Bombay cable. He was chief officer of the Great 
Eastern " during the laying of the 1874 Atlantic cable, this 
being her last voyage in the service of the T. C. & M. Co. 
Capt. Cato also commanded the “Edinburgh,” * Hibernia,” 
* Calabria,” “ Scotia" and “ Anglia,” all cable steamers belong- 
ing to that company. His last voyage was in 1901, when the 
cables were laid between Sierra Leone, Ascension and Durban 
and Mauritius. On his return home he was appointed marine 
superintendent of the T. C. & M. Co.’s fleet. The company 
have always regarded Capt. Cato's seamanship and navigation 
as of the highest order. In 1888 Capt. Cato was gazetted an 
honorary lieutenant in the Royal Navy Reserve, and for many 
years he was an active member of the Shipwrecked Mariners’ 
Society. A kind-hearted, genial and cheery man, he was an 
admirable example of the British sailor. His death will be 
deplored by many friends, not only in this country, but in 
many other parts of the world where he was well known. 


We regret to announce the death at his residence, Samares, 
Jersey, on Nov. 20, of Mr. Frederick le Breton Bedwell, who 
for many years acted as hydrographer to the Telegraph Con- 
struction and Maintenance Co. Mr. Bedwell joined the Navy 
in 1858, and saw active service in the Crimean War, and in 
India and China. He was engaged from 1859 to 1862 in 
surveying the coasts of China, Tartary and Japan, and in 1868 
joined the Telegraph Construction and Maintenance Co. on 
the introduction of Admiral Sherard Osborn. On his retire- 
ment, in 1899, he went to live in his native Jersey, where he 
was visited by numerous friends in the world’s telegraph 
services, who will deplore his loss. 


The Paving of Roadways.—Mr. Walter L. Green read a 
most interesting Paper on the above subject before the Tram- 
ways and Light Railways Association on Thursday, November 
23rd, Mr. James Devonshire presiding. 

After giving a brief historical sketch on the art of roadmaking, the 
lecturer described various methods employed for providing a good road 
surface. He dealt with ordinary macadam, tar macadam, stone and com- 
posite paving, wood paving and asphalt. An excellent method of armouring 
macadam roads, which had been in use on the Continent for many years, 
was now being introduced into this country. It was first employed by 
Baurath Gravenhorst, of Stade (Germany), who showed that the destruc- 
tion of road metal spread in the usual manner is chiefly caused by the 
stones, which vary so greatly in shape, size and strength and crush each 
other under the pressure of the traffic. To avoid thi», he selected 
stones of approximately equal size and cubical shape, and placed them 
singly side by side on the carefully levelled and rolled surface of 
the old road. The result was a mosaic-like covering, which proved 
to be of extraordinary durability. The next step was to increase the 
size of the stones, and make them specially for the purpose, the two 
sizes now in general use being 33 in. by 4 in. and 4 in. to 43 in. depth. It 
was important that the depth of the stones should not vary much, but 
otherwise no great regularity was required, even stones with triangular 
heads being used. After removing as little as possible from the surface 
of the road, it is levelled and rolled, and the stones placed in position, 
sand being used sparingly and only for the purpose of bringing up the 
shallow stones to the level of those of full depth. Sand was then spread 
over the surface and allowed to remain for some days, so as to work into 
the joints. Many of these roads in Wiesbaden had been down six years, 
and showed practically no signs of wear, whilst in other parts of Germany 
there were roads with a 12 years’ record. Owing to the small heads of the 
setts and the numerous irregular joints, the new paving afforded excel- 
lent foothold, and was used on steep inclines with success. Granite 
and similar stone was far preferable to basalt for small sett paving. 
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The roughness of the heads of the small setts wore off under the 
traffic, leaving an even surface, over which the wheels passed as easily as 
over asphalt, without becoming slippery in damp weather. The small 
setts placed in sand had been found as stable and durable as when set in 
cement, and it was only in towns and for hygienic reasons that they were 
laid in a dry mixture of three parts of sand to one of cement, and afterwards 
watered ; or the joints might be filled with pitch. Wood paving was gone 
into at length, the order of merit of various woods for road making pur- 
poses being karri, jarrah and red gum, deal and creosoted deal constitu- 
ting a fourth class. Soft wood deadened the noises from street traffic 
much more than hard wood, but in point of durability, economy, hygiene, 
ease of cleaning and traction resistance hard wood was easily first. 
In the discussion which followed the Paper, 


Mr. Trier said that roads paved with small setts, referred to by the 
lecturer, had been laid in Hanover as long as 18 years ago, and at the 
present time they were to be found all over Germany, giving excellent 
results. The absence of noise was most noticeable. Such paving was 
very suitable for the space between the rails of tramways, but large setts 
were better for the margin. The small setts required to be well bound 
from the side. Mr. Percy Morris thought jarrah better than karri for 
paving purposes. Granite setts were cheapest in the long run. Tramway 


engineers would get much better results if they allowed more time for the 
paving. Mr. A. H. Pott asked a number of questions regarding the best 
material and the life of hard wood for the margin of tramway tracks. 
Mr. W. Green, in reply to the discussion, agreed with Mr. Morris that 
shortness of time was often responsible for unsatisfactory results, espe- 
cially if concrete were concerned. The paving on the Thames Embank- 
ment referred to by the chairman, was tar macadam, and the difficulties 
experienced were no doubt largely due to the subsoil of the Thames 
Embankment. | 

The Measurement of High-Frequency Currents and Electric 
Waves.—Prof. J. A. Fleming, F.R.S., delivered the first of 
four Cantor lectures on the above subject before an apprecia- 
tive audience at the Society of Arts last Monday evening. In 
commencing, the lecturer explained what was meant by the 
* capacity " of a body, and he drew particular attention to the 
fact that the capacity was not alone a function of the form of 
the body itself, but also depended on the surrounding objects. 
Although it was possible to calculate the capacity of certain 
simple forms of bodies, the only accurate method of determin- 
ing the capacity of complicated bodies or bodies surrounded by 
other objects was by direct experiment. A diagram of connec- 
tions of the arrangement used by Prof. Fleming for carrying out 
such measurements was then thrown onthe screen and explained, 
after which the lecturer proceeded to measure the capacity of 
a number of objects, including condensers in air and in oil, 
the human body, &c. It was mentioned en passant that the 
capacity of the earth was 800 mfd., and that of a single wire 
100 ft. long and O-lin. in diameter sso mfd. Mention was 
then made of the fact that high-frequency currents flow 
on the surface of the conductor. The resistance offered 
to high-frequency currents in a metallic wire was very 
high. A convenient formula for calculating this high-fre- 
quency resistance (R) was the following: R= Rd ,/n/80, 
in which R=ordinary ohmic resistance, d=thickness of wire, 
and n=frequency of oscillations. This phenumenon was very 
neatly verified by showing that a high-frequency current 
would jump across an air-gap rather than flow through a small 
loop of copper wire of small resistance connecting the two 
spark knobs. The method used by the lecturer for measuring 
inductances was then explained with the aid of a diagram 
thrown on the screen. It is based on the Wheatstone-bridge 
principle. Self and mutual induction were next dealt with, 
and the lecturer's device of counting sparks was explained and 
shown in operation. Its principal parts are a small motor 
and a pendulum arrangement, which is released by press- 
ing 4 button and automatically stopped after one full 
swing has been completed. A suitable pulley is fixed 
to the motor's shaft, and a paper ribbon passes loosely 
between this pulley and a small jockey pulley. "When the 
button is pressed, the pendulum begins to swing, the spark is 
caused to pass, the jockey pulley presses the paper ribbon 
on the motor pulley, and the paper tape is rapidly drawn 
between the two needle points of the spark discharge. Each 
spark pierces the paper and leaves a record in the form of a 
fine hole. Of course, each spark itself consists of a train of 
oscillations which gradually die away, but no trace is left of these 
oscillations. Prof. Slaby's method of measuring spark resistance 
was then described, as also the lecturer's modification of it. 


The modification consists in using a resistance of dilute sulphuric 


acid instead of carbon, as the latter material is not altogether 


satisfactory on account of local heating effects. It was found 
that the spark resistance increased with the spark length, but 
at à somewhat irregular rate. The resistanee (beyond a certain 
small air-gap) was smaller for zinc or brass spark knobs than for 
iron knobs. This must be put down to the lower melting 
point of zinc, which volatilises more readily than iron and thus 
forms a conducting bridge of metallic vapour at a lower tem- 
perature. In order to get the equivalent of a long spark, com- 
bined with a low spark resistance, a number of spark knobs, 
separated by a small air-gap from one another, could be ar- 
ranged side by side. In contradistinction to the results obtained 
by Prof. Slaby and himself (Prof. Fleming), M. G. Rempp 
had found during similar experiments that the spark resistance 
touched a minimum for a certain length of spark and was 
larger for all other spark lengths. This result could be 
explained, however, by the difference in the conditions in 
both cases ; the sparks, in fact, belonged to different classes. 
The lecture was illustrated by a great number of interesting 
experimeats and a series of lantern slides, while a collection 
of wall diagrams also helped to render the lecture as instruc- 
tive as possible. The synopsis of the second lecture on Mon- 
day next is as follows :— 

Damping of electrical oscillations—Maximum and mean square values 
—The damping factor and logarithmic decrement—The resistance decre- 
ment and radiation decrement—Damping due to dielectric hysteresis and 
magnetisation—Methods of determining maximum and mean square 
voltage—Spark voltage in air at various pressures—Electrometer measure- 
ments—Calculation of maximum currents during discharge—Methods of 
determining logarithmic decrements employed by Rutherford, Bjerknes, 
Drude and others— Analysis of the discharge of a Leyden jar or condenser. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) PRIDAY, December 1st. 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
7:30 p.m. Meeting at the Northampton Institute, Clerkenwell, 


London. Paper to be read. Water Turbines as Applied to th 
Generation of Electricity,” by W. Chappell. 


InNsTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION. 

& p.m. Meeting at 25, Great George-street, Westminster, S.W., when 
the following Paper will be read: “An Installation for the 
Bacterial Treatment of Sewage at Neath,” by W. L. Jenkins. 


SATURDAY. December 2nd. 
Giascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 
7:30 p.m. Meeting at the Glasgow and West of Scotland Technical 


College, George-street, Glasgow. Paper to be read: Metallo- 
graphy,” by James Muir. 


' MONDAY, December 4th. 


SOCIETY oF ARTS. 

& p.m. Cantor Lecture II. on The Measurement of High-Frequency 

Currents and Electric Waves," by Dr. J. A. Fleming, F.R.S. 
Society or CHEMICAL INpustry: LONDON SECTION. 

8 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House, London. Among the Papers down for reading is the follow- 
ing: “ Notes on Gutta-percha and Balata,” by W. A. Caspari. 

TUESDAY, December 5th. l 
~ UNIVERSITY or LIVERPOOL ENGINEERING SOCIETY. 


5:30 p.m. Meeting in the University. Paper to be read: “The 
Generation of Electrical Energy by Water Power," by H.W. Wilson. 


INSTITUTION OF CIVIL ENGINEERS, 
8 p.m. Ordinary Meeting, when the following Paper will be read : 
The Steam Turbine," by the Hon. C. A. Parsons, F.R.S., and 
G. G. Stoney. 
THURSDAY, December 7th. 
INSTITUTION or ELECTRICAL ENGINEERS. 
$ p.m. Ordinary General Meeting. Paper to be read: The Charing 
Cross Company's City of London Works,” by W. H. Patchell. 
RoNTGEN Society. 
6:15 p.m. Ordinary Meeting at 20, Hanover-square, London, W. 
Paper to be read: “The Spontaneous Action of Radium and 
other Bodies on Gelatine Media,” by J. Butler Burke. 
FRIDAY, December 8th. : 
INSTITUTION OF ELECTRICAL ENGINEERS, ; 
7 p.m. for 7:30 p.m. Annual Dinner at the Hotel Cecil (Grand Hall). 


MANCHESTER STUDENTS’ SEcTION: INSTITUTION oF ELECTRICAL ENGINEERS. 
7:30 ps Meeting in the Manchester Municipal School of Techno- 
0 


gy. Paper to be read: “ The Electrification of existing Steam 
Railways," by W. H. M. Parr. 
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THE LEITH CORPORATION TRAMWAYS. 

The Corporation of Leith last year purchased from the 
Edinburgh Street Tramways Co. the horse tramways in the 
burgh. These tramways constituted that portion of the Edin- 
burgh Street Company’s property in the burgh of Leith. The 
greater part of thiscompany’s lines were originally in Edinburgh, 
but in 1892 the Corporation of Edinburgh purchased the lines 
in the city, and converted them for cable traction in 1896. 
Since that time there has been a break in traffic in Pilrig-street, 
the boundary between Edinburgh and Leith, and passengers 
have had to change from the cable into the horse cars. 

After the Leith Corporation had purchased the horse tram- 
ways in Leith they approached the Edinburgh Corporation 
with a proposal to equip electrically the cable line from the 
boundary up to Princes-street, in order to obviate the break in 
traffic at the boundary and so get the advantage of through 
running. This would have been a very great advantage to 
both the Edinburgh and the Leith concerns, as it would render 
the half mile on each side of the boundary productive, which 
is not the case when passengers have to change cars. The 
Edinburgh Corporation, however, would not entertain the idea, 
and the break in traffic therefore remains. In these circum- 
stances the Leith Corporation resolved to reconstruct the lines 
within their own burgh and to make an extension for overhead 
electric traction, and appointed Mr. James More, jun., engineer 
for the scheme. | 

The total length of line purchased from the company was 
about 5 miles of route, and with the extension the total route 
miles are 64, which is all double line, excepting at certain 
curves and one short length in a narrow street where double 
track was not feasible. The track is generally laid along the 
middle of the roadway. There are, however, two routes where 
the double track is laid with the nearest rail 5ft. from the 
kerb. These are the routes along the road from Commercial- 
street to Newhaven, where the north side of the road adjoins 
the railway or sea wall of the Forth, and also on the road 
adjoining the Leith links or public common. 

e rails are 7 in. deep and of a special section. Their weight 
is 106:7 lb. per yard, and the composition and physical tests of 
the steel are according to the British standard specification. 
The standard length is 45 ft. Dicker fishplates have been em- 
ployed, the outside one being checked into and coming up 
tlush with the rail head. They are 24 in. long, and are fastened 
by six steel bolts of 1 in. diameter, with lock nuts.  Tie-bars 
are fixed in the webs of the rails at average centres of 6 ft. 
They are of the ordinary flat bar type and have two bolt ends 
with two nuts and washers at each end. The excavation was 
got out 14 in. deep to allow for the depth of the rail, 1 in. of 
packing and 6 in. of concrete. 

The concrete is composed of macadam to pass through a 2 in. 
ring with the fine shivers left in, sharp pit sand and portland 
cement, in the proportion by measure of macadam shivers and 
sand five parts and cement one part. Crushed granite and 
portland cement in the proportion of three parts of crushed 
granite to one of cement by measure is used for packing. This 
was done before the concrete was quite set and only damped 
slightly. After it had been beaten 1n tightly under the rails it 
was watered from a can with a rose. 

The paving is in some routes granite and in some whinstone. 
The setts are 6 in. by 4 in. They are bedded on cement bed- 
ding of sharp pit sand and cement, three to one proportion. 
This bedding was only damped immediately before laying the 
setts and these were racked and rammed immediately. The 
joints of the paving were racked with clean broken whinstone 
passed through a $in. riddle and stopped in a iin. The 
grouting is of pitch properly tempered with oil. The points 
and crossings are of manganese steel. All the special junctions 
were put together at Messrs. Hadfield’s works with most satis- 
factory results. The junction at the foot of Leith Walk isa 
particularly difficult and rigid piece of work which was put 
together in a remarkably short time, and is fitted exactly in 
every way. Rail drains, supplied by Messrs. Hadfield, are put 
in wherever necessary. Under each pair of fishplates two 4/0 
S.W.G. Forest City flexible bonds are fixed. The two rails of 
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J te gs veal amid tod [on ecc Bewer meee es track and the two tracks are bonded by stranded bonds 
of the Forest City make at 120 ft. centres. 

The poles used for the overhead equipment are of the 
Mannesmann Co.'s solid drawn, seamless, one piece, stepped 
type. There are three different sizes, the length of the steps 
being the same in all—viz., lower step 17 ft., middle step 7 ft., 
upper step 7 ft. The steps are of equal diameter throughout 
their length. It will be seen that the lengths of the steps are 
not in accordance with those specified by the Engineering 
Standards Committee, although the amelen are. The thick- 
nesses are as follows :— 


Lower step. Middle step. Nod 1 
No. 1size.......... fx in. Vis ry in. 
F ih in 43 in. iim. 
» 8 5 „ 66 ro in. Ig in. yz in. 


The usual tests were applied to a proportion of these poles 
at the works and they gave most satisfactory results. The 
thickness is good as regards uniformity. They are particularly 
straight, and the finish and “skin” is exceptionally good 
compared with the usual pole or tube for this work. Three 
different types of pole are in use—viz., centre, side bracket 
and span—to suit local circumstances. The scroll work is of 
wrought iron, and in the side bracket and span poles the 
clamps are of cast malleable iron. In the centre poles the top 
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lators are of Hewer's patent type with a lignum vite insulating 
strip. All overhead fittings, ears, hangers, pull-offs, frogs, 
erossings, section insulators, point controllers, &c., were sup- 
plied by Messrs. S. Dixon & Son. John Manville insulating 
material is used excepting in the section insulators, which is 
Aetna and iin. suspension bolts are used in all hangers. The 
guard, wire is the usual stranded 7/16 S.W.G. galvanised steel 
wire, and is earthed at every fourth pole. 

Eight sets of Turner’s patent point controllers* are in use 
and are giving very satisfactory results. Six are in use for 
the purpose only of moving the tongues of the movable points, 
while two others are used for operating signal arms and catch 
points on each side of Bernard-street swing bridge. They 
are also applied to signals to block three single-line curves 
so that the motormen may know when a car coming in the 
opposite direction has entered the single line at the other 
end. 

The feeders are paper insulated, lead covered, armoured 
cables laid in wooden troughs and run in with pitch. There 
are, of course, positive and negative or return cables, and they 
vary in sectional area from 1 sq. in. to 0°15 sq. in. The largest 
return cable is 1 sq. in. in area, and the positive feeder has an 
area of 0-5 sq. in. There is, of course, the usual three-core 
cable for telephone and pilot w wires. 


Fic. 2.—GENERAL VIEW or BERNARD STREET Swine BRIDGE. 


clamps are of mild steel forged. At the feeder poles a vertical 
slot 68 in. by 1j in. is cut to admit of the fixing of a cast-iron 
inlet bend to carry in the line cables. 

The position of the trolley wire in relation to that of the 
track varies laterally. Where centre poles are used each of 
the wires is 2 ft. 6 in. inside of the middle line of each track. 
Where side bracket and span poles carry the wires their 
position varies from the middle of the track to a maxi- 
mum of 6 ft. outside. The height of the trolley wire 
from the rails is normally 21 ft. 6 in. at the ears, but 
it varies from this, of course, at the bridges, &c. 
Flexible MR. suspension is used throughout with 
a strand of 7/12 S. W. G. galvanised steel wire. 
trolley wire is of the grooved section 4/0 S. W. G sec- 
tional area. Itis to the usual specification as to tensile 
strength and conductivity, and was supplied by the British Insu- 
lated & Helsby Cable Co. Mechanical ears, with a main and 
clamping member to clip and hold the trolley wire by the groove, 
are employed, the clamping being done by snap-head slotted 
screw studs of steel. The ears used on the straight line are 
18 in. long with six studs, on easy angles or curves 24 in. ears 
are used with eight studs, and on all curves of less than 200 ft. 
radius 36 in. ears are used with 12 studs. The section insu- 


Fig. 3. 
SECTI ON 


OF 
The Gnoovz» 


TROLLEY 
WIRE. 


Power is supplied to the tramways from the Corporation 
electric light station, which is very conveniently situated. 
The price per unit has been fixed at 11d. from the tramway 
500-volt circuit. 

In order to cross the inner harbour, the tramways traverse 
a swing bridge, the total length of the swinging portion of the 
bridge from heel to toe being about 98 ft., with a clear span of 
40ft. Three light lattice work arches or trestles have been 
erected to carry the trolley wire, which is 2/0 S. W.G., and of 
grooved section. Before being swung the bridge has a vertical 
tilting motion. The heel end at C and D drops about 42 in., 
and the toe end E F rises a proportionate distance. This 
tilting action allows the bridge to come down on to the turn- 
table, and it is then ready for swinging. There are no gates 
to close against the traffic when the bridge is open, but 
catch points and signals are used, which are automatically 
worked by the tilting of the bridge before it is swung. 
Referring to Fig. I, which shows the positions of poles, sema- 
phores, catch points, &c., when the bridge is closed the 
approaching length of trolley wire in Commercial-street is fed 
from the section box A in Bernard-street through two vertical 
knife switches E and C on the bridge. The approaching 


* The Electrician, Vol. LIII., p. 382. 
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trolley wire BD in Bernard-street is fed from the section box 
H in Commercial-street through two vertical knife switches, F 
and D, on the bridge. The tilting action of the bridge before 
swinging opens the switches EF and CD on the bridge trolley 
wire, thus cutting out the current from the approaching lines 
on both sides, BD in Bernard-street and GE in Commercial- 
street. By the same tilting motion of the bridge two of Turner’s 
patent point controllers are brought into operation, and these 
actuate the semaphore arms and catch points at points G in 
Commercial-street and B in Bernard-street. The whole bridge 
equipment, safety signals, catch points, &c., were installed by 
Messrs. S. Dixon 
& Son, under the 
personal superin- 
tendence of Mr. 
W. H. Turner, 
their chief engi- 
neer, and the 
patentee ‘of the 
automatic ^ point 
controller. A car 
shed has been 
erected and will 
house about. 18 
cars, while the re- 
pairing shop ac- 
commodates seven 
cars. There are 
10 sidings in the 
former, all with 
repairing pits un- 
der practically 
their full length. 
Rails are laid in 
the bottoms of 
these repairing pits on which may be run small bogies or 
trucks. These have a lifting jack for the purpose of carrying 
any part of the motor equipment from under the car. The 
trucks can then be run on to a traverser truck in the pit at 
the end of the car shed, along the gable, into the repairing shop 
or vice versa. This saves a considerable amount of handling, 
and the traverser pit does not encroach on the storage capacity | 
of the car shed. The trolley wiring of the car shed and | 
repairing shop is all suspended on span wires and no troughing 
is used. 

There are 30 ordinary double-deck cars and six covered top 
double-deck cars. The contract for them was equally divided be- 
tween the British Thomson-Houston Co. and the Brush Electrical 
Engineering Co., each supplying 15 ordinary double-deck cars 
and three covered top cars. The bodies and trucks of the B.T.-H. 
cars were made at Preston at the United Electric Car works. 
Their overall length is 27 ft. 6 in., the overall width 6 ft. 9 in., 
and the height from rail to trolley plank 9 ft. 7 in. on the 
double deck cars and 15 ft. 8 in. on the covered top cars. Both 
have four side windows. The seating capacity of the double- 
deck cars is 22 inside and 36 outside, a total of 58, and of the 
covered top cars 22 inside and 34 outside, a total of 56. The 
wheel base is 6 ft. in length. All cars are fitted with Brill 21 E. 
type trucks with wrought iron centre wheels and steel tyres 
314 in. diameter, made by Messrs. John Baker & Co. Ordinary 
rachet spindle hand brakes are fitted with a block to each 
wheel and also Tidswell life guards. 

The electrical equipment consists of two motors of the G.E. 
54 type with four turn armatures, two controllers of the G.E. 
8-18 type with rheostatic brake of five notches and the necessary 
resistances, circuit breaker, fuse, lightning arrester and trolley 
earth indicator, &c. On the ordinary double-deck cars there 
are 18 16 c.p. incandescent lamps and on the covered top cars 
32 lights. ‘The covered top cars have sash side windows and 
sliding panels on the roof similar to those on the Liverpool cars. 


The bodies, trucks and equipment of the Brush cars were 
made at the Brush Company’s works. Their overall length is 
28 ft., the width 6ft. 9 in., and the height to trolley plank on the 
ordinary double-deck car 9 ft. 103 in., and of the covered top car 
15 ft. 81n. from the rail. Each double-deck car is capable of seat- 
ing 22 inside and 34 outside, a total of 56, and each covered top 
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Fic. 4.—SwEEPING AND SPRINKLING CAR. 


car carries 22 inside and 32 outside, a total of 54. "The wheel 
base is 6 ft. in length, and the trucks are the Brush A.A. type. 
The wheels are by Messrs. John Baker & Co., with wrought-iron 
centres and steel tyres 312 in. diameter. Ratchet spindle hand 
brakes are fitted, with a block on each wheel, and Hudson & 
Bowring life guards. The motors are of the Brush 1,002 B 
type. Rheostatic braking controllers are fitted, with five brake 
notches and the necessary resistances, circuit breaker, fuse, 
lightning arrester (Garton), and trolley earth indicator. The 
ordinary double-deck cars have 18 16 c.p. lights, and the 
covered top cars have 22. Fig. 4 shows the sprinkler and 
sweeper car, whose 
tank hasa capacity 
of 1,000 gallons of 
water. It has two 
G. E. 58 motors 
with six-turn ar- 
matures, two 
B.T.-H. B. 18 con- 
trollers, and the 
other B.T.-H. 
equipment. It is 
fitted with two re- 
volving brooms, 
snow plough and 
sprinkler. The 
body and truck 
were made by the 
United Electric: 
Car Works, Pres- 
ton, and the elec- 
trical equipment 
by the British 
Thomson-Houston 


Co. 
The pd way, overhead equipment and the car shed 
were all constructed by the Corporation : the permanent way 
under the superintendence of Mr. J. R. Findlay, burgh sur- 


. veyor : the car shed under Mr. George Simpson, burgh archi- 


tect ; and the overhead equipment under Mr. A. Peden 
Rutherford, burgh electrical engineer. Mr. Rutherford also 
carried out all the extensions for the tramways in the electric 
light station, including boilers, engines, switchboard, &c. 


ELECTRICITY AND SEWAGE DISPOSAL. 
(Concluded from page 214.) 


Where tappings are taken from the main overhead line, or 
where sharp curves are encountered, steel poles and shackle 
insulators are employed, but fortherestof the way wooden poles, 
thoroughly soaked in creosote, and ordinary petticoat insulators 
are used. The shackle insulators are 7 in. in diameter and 5 in. 
in depth, and each has two ridges; the petticoat insulators 
are Sin. wide and 5in. high, and each has three sheds of a 
depth of 21 in.; the poles are 32 ft. 6 in. high, 10 in. in width 
at the bottom, and 62 in. at the top. 

Naturally the overhead line is not of the same section 
throughout, many of the tappings being much smaller, as is 
also the line itself towards its end. This grading has been 
effected so skilfully that a drop in pressure of only 74 per 
cent. over the whole line is obtained at maximum load. In 
all cases where the overhead line enters or leaves a building, 
lightning arresters of the standard B.T.-H. type have been 
installed. 

From the generating station the line proceeds to the Drainage 
Board's Saltley farm. Here the line is tapped and led into a 
sub-station, which is a portion of the old farm buildings con- 
verted for the purpose. This sub-station contains three B.T.-H. 
transformers, each of 5 kw. capacity and the necessary con- 
trolling switchgear. These transformers are used for supplying 
power to three 21 H.P. B.T.-H. motors driving sewage screens, 
and one 3 H.P. B.T.-H. motor driving farm machinery through 
a countershaft, and for lighting the offices and the house of 
the superintendent of works. The 22 H.P. motors for driving 


256 THE ELECTRICIAN, DECEMBER 1, 1905. 


the screens are 200-volt 50-cycle machines, running at 1,420 | from the transformer chamber only. All parts carrying high- 
revs. per min., and are connected to the screens through spur | tension current are on the back of the panel, and it is, therefore, 
reduction gearing. From Saltley the H.T. line proceeds | impossible for accidental contact to be made with the high- 
towards Minworth to the Troutpool pumping station. Each poem 
pumping station is divided into two rooms, one containing the 
pump, motor, starting gear and H.T. switch gear, and the 
other the transformers. The Troutpool pumping station con- 
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Fic. 6.—Vrew or OVERHEAD LINE. 


tains one 6 in. Gwynne centrifugal pump, designed to raise 
696 gallons per minute against a head of 16 ft. It is directly 
connected to a B.'T.-H. 8 B. H. P. 712 revs. per min. three-phase 
motor. The starting gear for this motor is supported on 
brackets from the floor immediately adjacent to the motor, and 
the same plan is followed in all the other pumping stations. 
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Fic, 8.—ELECTBICALLY-DRIVEN SEWAGE ELEVATOR. 


The switch panel (which in every case includes a B.T.-H. | tension gear from the front of the panel. The transformer 
high-tension oil switch for isolating the station from the line) | chamber at Troutpool contains two 4 kw. single-phase trans- 
is built into the wall so that the back of the panel is accessible ' formers having a ratio of 2,200 to 200, and is divided from the 
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p room by a brick partition, the door between being kept 
Locked, and access to it obtained only by the authorised staff 
of the Board ; thus the risk of Pede due to ignorance or 
carelessness, is reduced to a minimum. Similar precautions 
are taken at all the other stations. 

In all the pumping stations the cables connecting the trans- 
formers to the switchboard are run in special trenches, covered 
by chequer plates, and readily accessible. The back of the 
switch panel projecta into the transformer chamber in such a 
manner that the switch panel itself really forms a portion of the 
dividing wall bobwoon the pump room and the transformer 
chamber. This ensures the most efficient and shortest length 
of cable connections possible between the transformers and the 


each being arranged for a ratio of 2,200 to 200 volts. 
The 15 kw, transformers are for the power circuits, and the 
73 kw. transformers for the lighting circuits. They are all of 
the B. T.- H. standard “‘oil-cooled” type. At Tyburn the three 
pu circuits are as follows :—Circuit No. 1 controls one 

T.-H. motor of 8 H.P. running at 960 revs. per min., and 
one 11 H.P. motor running at 965 revs. per min. These 
motors are used for the operation of general farm machinery 
and for driving machinery in the mechanics' and joiners' shops 
where the mechanical repairs required to the existing plant on 
the Board's estate are carried out, and any special tools 
required on the estate are made. Circuit No. 2 controls the 
pumping station proper, which, as in the case of the other 
stations, is immediately adjacent to the transformer chamber 


controlling gear. All the pumpingand sub-stations are arranged 
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in à similar manner, the only difference being in the number 
of circuits controlled from the sub-station to meet the require- 
ments of the particular area supplied from it. 

From Troutpool the line proceeds to a pumping station at 
Bromford, which, like the Troutpool pumping station, is 
equipped with a Gwynne 6 in. centrifugal pump designed to 
raise 696 gallons per minute against a head of 16ft., and direct- 
connected to a B.T.-H. motor of 8 B. H. P. capacity. The trans- 
former equipment in this station is similar to that at Troutpool. 
At Ashold is another pumping station. This station contains 
one 7 in. pump designed to raise 896 gallons per minute against 
a head of 32ft. It is directly connected to a B.T.-H. motor 
of 22 B.H.P. capacity, working at 575 revs. per min. 

The transformer chamber at the Ashold sub-station, which 
is designed in a manner similar to those already described, 
contains three single-phase transformers of 10 kw. capacity 
each, and a switchboard built in the wall for controlling the 
high- tension current from the line to the transformer and 
thence to the motor. In the case of this sub-station, however, 
the high-tension line is brought into the station underground, 
whereas in the case of the others the high-tension line is tapped 
immediately opposite the sub-station, an offset being taken, 
and the line led into the sub station from shackle insulators, 
to which are connected three highly insulated cables, which 
are led through the wall of the sub-station through a ‘special 
type of porcelain duct. There are two low-tension circuits at 
Ashold, one for the pump motor and one for the 33 H.P. motor 
driving an elevator similar to that at Tyburn. 

From this station the high-tension line proceeds directly 
to Tyburn, where the largest pumping and sub-station is 

situated. This station is also connected to the high-tension 
line by underground cable. The transformer chamber con- 
tains three 15 kw. and three 72 kw. single-phase transformers, 
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and contained in the same building. This station contains a 
Gwynne 8in centrifugal pump designed to raise 963 gallons 
per minute against a head of 30ft. It is directly connected to 
a B.T.-H. three-phase induction motor of 22 H.P. running at 
575 revs. per min. Circuit No. 3 controls one 32 H.P. motor 
running at 1,420 revs. per min., and driving a sewage elevator. 
The cable supplying this motor is partly underground and 
partly overhead. The secondaries of the lighting transformers 
are connected to a Special switchboard from which the circuits 
for the offices, engineer’s residence, and the home farm build- 


ings are controlled. The cables for supplying these circuits are 


laid underground from the sub-station to the various buildings. 
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The high-tension line continues from Tyburn to Plant’s 
Brook, which has the heaviest duty of any of the pumping 
stations on the estate. This station is a pumping station only, 
and contains one Gwynne 10 in. centrifugal pump designed to 
raise 1,900 gallons per minute against a head of 17 ft.; it is 
direct connected to a 28 H.P. three-phase B.T.-H. induction 
motor, running at 475 revs. permin. ‘lhe transformer chamber 
contains three 10 kw. single-phase transformers having a ratio 
of 2,200 to 200 and the usual controlling switchboard. 


Near this station the high-tension line is led into a conduit | F 


laid for the purpose under the Midland Railway in 1900, and 


thence to Minworth Greaves, where at present it terminates. | 


The sub-station at Minworth Greaves is used for supplying 
power to operate two sewage distributors, which were pre- 


viously operated mechanically, and are used for distributing || 


sewage over cireular bacteria beds. This sub-station contains 
three transformers having a ratio as before of 2,200 to 200 
volts, and the necessary switchboard. 


Provision has been made under a new contract to extend || 


the high-tension line from this point 3 mile further towards 
Curdworth, where the Drainage Board are carrying out very 
extensive works in the building of bacteria beds, and where it 
is intended to light the beds with are lamps and to operate 
electrieally the gravel-washing machinery, consisting of a pump, 
stone-crusher and winch, 


It is also intended to extend the use of the electric power | U 


thus obtained by installing silt pumps 400 yds. from the 
Minworth Greaves terminus. These pumps will be supplied 
with current at a pressure of 200 volts from the same sub- 
station as the gravel washer. 

In concluding this article, we have to express our thanks to 
Mr. J. D. Watson, engineer to the Drainage Board; to the 
British Thomson-Houston Co. who have carried out the entire 
contract ; and to Mr. J. Cosans, their resident engineer, who has 
been responsible for the erection of the plant and transmission 
line and so courteously conducted us over the works and gave 
us a large amount of information. 


APPLICATIONS OF ELECTRICITY IN THE ROYAL 
GUN FACTORY, WOOLWICH ARSENAL.* 
BY COL. H. C. L. HOLDEN, R.A., F.R.S. 
(Continued from page 218.) 


North-east Shop.—This is the most recent shop built in the Royal 
Gun Factory, and was designed with a view to electric driving. The 
work done in this shop is in connection with the smaller kinds of 


the girders and situated in the centre of the shaft, to each half of 
Which it is coupled direct; the speed of the shaft is 250 revs. per min. 


Grindery.—As in most modern workshops, it is the custom to 
grind the workmen's tools for them, and not to allow them to do 
this for themselves in the old-fashioned haphazard way on a grind- 
stone. In the grindery devoted to this work some 12 Gisholt tool- 


grinders are continually in use, and the problem to be solved was to 
drive them in the most economical and efficient manner. 


The 


Fie. 8. 


grinders were arranged half on either side of the shop, and driven 
by belting (Fig. 8) from a shaft running at very nearly the same 
speed as the wheels, and coupled direct through a flexible coupling 
to a 6 H. p. shunt motor standing on a bracket fixed to the wall. 
The speed of the shaft is 1,400 revs. per min. Besides the tool- 
grinders there are also two small cutter-grinders, and in order to 
drive these latter, whi ch are placed across the shop, it was neces- 
sary to have a shaft running at right angles to the other two. As 
the power required was small, this motion was transmitted by & 
frietion dise and wheel, the wheel being advanced so as to be in 
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8, and their mechanisms. 

y 120 ft., with the now common saw-tooth roof, and divided into 
four bays running east and west. There is a gallery running all 
round it for fitters and bench Work, offices, &c., and the large amount 
of glass makes it very light. Each bay is served by two 8-ton elec- 
tric cranes. Altogether on the ground floor there are 83 machine- 
tools, of which 21 are separately motor-driven, the other 62 being 
grouped and driven from one of the four main shafts which serve the 
same number of bays. The method of driving these main shafts 
200 ft. long is by means of a 30 n.p. motor (Fig. 7) suspended trom 


11 n 
Paper reud before the Institution of Electrical Engineers, Nov. 23rd. 
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It is a lofty building measuring 200 ft. | contact with a disc when it is required to rotate the shaft, which 


consists of a thin steel tube, and runs at 2,500 revs. per min. Some 
doubt was expressed as to the life of these high-speed shafts and 
bearings when they were first erected, but as they have been work. 
ing for the last three years with practically no wear, it is evident 
there is no need for apprehension that they will not last. The 
economy in transmission here is considerable, owing to there being 
none of the usual countershafting; it is not uncommon to see 
machines of this sort driven from a high-speed motor, which from a 
small belt pulley on its own shaft, drives a large one on a counter- 
shaft, which again drives by means of another large pulley the 
small pulley of the grinder. The best wheels for use on these 
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grinders for high-speed tool steel have been found to be carborundum 
ones. Carborundum, as we know, is itself electrically produced at 
Niagara Falls. i 
Rifling Machine.—The method of 9 of a large rifling 
machine for 12 in. guns is shown in Fig. 9. e term “rifling,” of 
course, is applied to the operation of cutting the grooves which 
run spirally along the bore of a gun. In order to do this, a bar 
carrying one or more tools to cut the grooves, is drawn through 
the gun, and turned as it is moving to give the required twist. e 
saddles which guide the bar are carried on a bed within which is the 
screw for actuating the bar; as this screw revolves in one direction 
or the other, so the bar is moved in or out of the gun—cutting is 
always done by Pune the bar through, not pushing it, and indeed 
I may remark that in boring operations it is always better to have 
the cutter bar in tension than in compression ; the end of this screw 
is coupled to a shaft passing right through the gear-box and sup- 
rted in the bearing shown on the left of it in the picture. This 
chaft carries two magnetic clutches (Fig. 9), one on either side of 
the gear-box. The motor of 30 H. . drives a pinion which is always 
in gear with the teeth of the large internally geared wheel and also 
with a small spur wheel, running on the same centre as the former, 
but of course in the opposite direction. A clutch on the left connects 
the screw shaft to this latter wheel, whereas the clutch on the right 
attaches it to the internally-geared wheel. It will be obvious that 
the direction of rotation of the screw shaft will be different, accord- 
ing as one clutch is in action or the other, and owing to the different 
ratio of the gears a quick return motion when not cutting is obtained. 
The motor and the gears run continuously in one direction, and 
therefore there is only the momentum of the screw shaft and inertia 
of the screw and saddles with the rifling bar to overcome on reversal 
of its motion. The action of reversing is entirely automatic, and 


Shunt Regulator 


worked by the movement of the rifling bar saddle. This drive works 
very smoothly and well—it enables the rifling of a 12 in. gun to be 

carried out in 40 hours, six grooves being cut simultaneously, 
whereas only a few years ago the same operation, with one tool only 
cutting, took more than three weeks, working day and night ; no less 
than 26 cuts have to be taken to finish each set of grooves, and I am 
able to show specimens of the shavings taken. 

In contrast to this machine, I have an illustration of another 
driven by the older method of crossed belts, which go through the 
usual shrieking performance whenever the drive is reversed, Within 
the last few weeks, however, this latter machine has been dismantled 
in order to lengthen it, and fit it with a driving gear similar to the 
one already described. 

For lapping the bores of guns, an operation which has to be done 
in order to get the extreme uniformity of diameter that is necessary 
in the bore, both during manufacture and sometimes after the gun 
has been in use, there are three machines in the factory for dealing 
with various sizes of guns. Two of these were designed to be driven 
by separate motors, and the third was converted to an electric drive. 

I may remind you that the operation of lapping is performed by 
means of an expansible lead-covered block or head charged with 
abrasive material, such as emery or corundum, which is attached to 
the end of & rapidly revolving shaft, and is capable, whilst revolving, 
of being moved from one portion of the bore to the other. A short 
and rapid to-and-fro motion should preferably be given to this head, 
so as to prevent the cutting of rings in the bore. The largest of the 
three machines is devoted to the larger guns, such as the 9:2 in. and 
the 12 in., and the motor is mounted above the saddle which carries 
the lapping shaft, and drives the latter by means of a short link belt. 


The large pulley is attached to the shaft by a feather sliding in a 
feather-way cut the whole length of it, and in this manner rotates 
the lapping head. The saddle is traversed backwards and forwards 
along the by & screw extending the whole length of the bed and 
similar to the leading screw of a lathe. This screw, however, is 
stationary, and the traversing motion of the saddle is produced by 
means of a revolving nut, which is driven also by a linked belt and 
through reducing gear from a pulley carried on the other end of 
the motor shaft. The quick to-and-fro motion is given to the bar 
by the sleeve, which is clamped on to the bar between the two cheeks 
of the saddle and has cam grooves around it in which guide blocks 
fixed to the saddle are made to engage when required. 

The liquid reverser, worked either automatically or by hand, is in 
front of the starting switch. The tightening of the belt is accom- 
plished by sliding the motor across ike saddle, and can be done by 
the hand-wheel when the machine is running. 

The next size of machine is somewhat similar in design, but the 
motor is underneath the bed, and drives by gear entirely ; the motor 
is not easily accessible, and is more liable to damage from emery 
and oil, and is mentioned more as an example of how not to do it. 
I must add, however, that it works very well. A diagram of the 
switch connections is shown in Fig. 10. 

The smallest machine, situated in the north-east shop, is really a 
converted lathe, and is devoted to the smaller size of guns up to 
4‘7in. I mention this as a practical example of the advantages 
possessed by magnetic clutches over the old system of reversing by 
a shifting belt. The machine, originally, had two shifting belts 
with loose pulleys and a fast pulley between them, on to which the 
belts were shifted in turn for reversing the direction of motion of 
the screw actuating the saddle. The central pulley was done away 
with, and magnetic clutches were applied to the other two; either 
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one of these can be energised by a rocking switch actuated by hand 
or automatically. The result of this change was to enable the 
saddle screw to be run much quicker than before, the reducing-gear 
between the pulleys and the screw being removed, and the latter 
driven direct, while the motion is reversed silently, instead of with 
a screeching of belts and clashing of gear. Altogether, four mag- 
netic clutches are used with this machine, two on the main shaft, 
one to drive the headstock which rotates the gun, and another 
to drive the open and crossed belts, and then there are the 
two already described. This may seem a somewhat extravagant 
number to employ on one machine, but it is justified because the 
machine is not one that is in constant use, and the power absorbed 
by running three belts idle is very considerable, and quite a large 
figure when compared even with the total capital cost of the clutches, 
instead of the interest thereon and depreciation. 

An illustration is also given of a portable electric iapping machine 
(Fig. 11) for use on board a ship or elsewhere. The machine itself, 
which embodies most of the features of the large machine, is here 
attached to the muzzle of the gun, and rotation is imparted from the 
motor to the machine by a flexible shaft (Fig. 12). The forward and 
backward feed of the lapping head is obtained by means of a friction 
clutch, controlled by a small lever, which regulates the movement 
of the nut through which the screw-feed bar passes. If the nut is 
held still, the bar advances at the highest speed; if the nut is 
allowed to revolve at the same speed as the bar, no forward or back- 
ward movement takes place; and if the nut is driven faster than 
the bar the motion of the latter is a backward one. In the first case 
the friction clutch is out and the nut held ; in the second case the 
nut is free to revolve; and in the third case. the friction clutch 
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being in, the nut is revolved at a higher speed than the bar, and so | Mention may also be made of a heavy vertical milling machine, 


the 
is always out of all proportion to the weight of metal removed, and 
in this case a motor of 6°5 H. p. is necessary. 

We now pass to the electrically-driven planing machines, and I 
may here say that, so far as planing machines generally are con- 
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cerned, I am in favour of cutting in both directions with two separate 
tools whenever and wherever it is possible, the economy in power, 
time, and labour being greater than having a quick return stroke, 
for it is obvious that however rapid the return stroke may be, time 
is lost, and no useful work is done. This will explain why the gear 
is so designed that the speed of the table in either direction is the 
same. In the case of planing machines, as in the case of the boring 
machines, I hold a strong brief for the screw drive as against the 
rack and pinion drive. The former undoubtedly does the better 
work. The planing machines are driven by a shunt-wound variable- 
speed motor, which runs continuously in one direction, and drives, 
by means of a bevel pinion, two bevel wheels revolving in opposite 
directions (Fig. 18) ; these two bevel wheels are concentric with the 
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shaft which drives the screw of the planing machine, and are each 
furnished with a magnetic clutch, by which they can be attached to 
the shaft; the clutches are alternately energised by a rocking switch, 
actuated by adjustable tappets on the bed of the planer. The rever- 
sing action of these machines is very quick and silent. No check 
or change of speed is discernible in the motor, though, of course, the 
ammeter shows & momentary rise of about 25 per cent. on the reverse. 

The special shaping machines used for interrupting the screw 
threads in the breach openings of guns seem very well adapted to 
driving in pairs, and this arrangement has therefore been adopted. 
The motor drives a counter-shaft placed above it, and the two 
machines are driven each by its own magnetic clutch, from this 
countershaft, by belting. 


ar is withdrawn. The power required for a lapping machine | 


quss || 
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which was not originally designed for electric driving, but had to be 
converted. Though I am not iu favour of very short belt drives 
when there is a difference of diameter between the driven ánd the 
driver, yet, in this case it was almost the only arrangement possible, 
and, in point of fact, it has been very successful, the motor being 


12. 


supported on a T-shaped bracket attached to the upright of the 
machine, and to the portion of the frame carrying the driving shaft. 

Earlier in the Paper I described a separate-feed arrangement for 
& large boring machine, and I now propose to illustrate a smaller one 
for high-speed solid boring fitted with a somewhat similar arrange- 


ment. The machine itself has a mandrel, which is driven by a 


Fic. 14. 


motor through a single-reduction gear, for the reason that, although 
it would have been preferable to drive it direct from the motor shaft, 
this was not practicable, owing to the comparatively low speed 
required ; the thrust of the boring tool (which is very considerable) 


UU 


U 


an 


is taken by a ball bearing of large diameter forming the back of the 
face - plate (Fig. 14), a device which has been very effective. 

The feed gear is shown in Fig. 15. This, as in the other example, 
fulfils two functions — viz., that of the actual feed of the tool into 
the work, and also the quick withdrawal and advance of the same. 
In this instance two clutches are used, in conjunction with a claw 
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eluteh; and besides the safety arrangement provided to prevent the 
feed gear runnir g after the headstock is stopped, or being started 
before the other is in motion, there is also a switch worked by the 
lever actuating the claw clutch, which prevents the two clutches 
being operated simultaneously, or even the wrong one being operated. 
When the feed is in operation the motor is clutched to the first 
worm shaft and turns the first worm wheel, which in turn drives 
the worm of the second worm wheel, and the claw clutch being 
engaged, the screw is driven, and the saddle carrying the boring 
tar advanced. If now it is desired to withdraw the bar rapidly, the 
claw clutch is withdrawn, and the motion of the lever effecting this 
allows the second magnetic clutch to be rendered active, and this 
clutches the pinion to the motor sbaft, and drives the spur wheel 
through the intermediate wheels. The speed of the carriage when 
feeding varies from 38 in. to 115in. per hour, whilst the quick return 
is from 7 in. to 24in. per minute, or nearly 18 times faster. 

In the south boring mill it used to be the custom, as elsewhere, to 
have each large boring machine supplied with cutting lubricant by 
a tmal and separate plunger pump, but a short time since, it 
occurred to me that it would be preferable to have a constant and 
general supply from one source, and to do away with the small 
separate pumps. A high lift centrifugal pump, driven direct from 
a motor, appeared to be the most suitable pump for the purpose, and 
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Fra. 16. 


the pressure required being only 30 Ib. per square inch, an old boiler 
was utilised as an accumulator and air vessel to maintain the pres- 
sure. The motor is coupled to the pump (Fig. 16) through a mag- 
netic clutch and flexible coupling, and runs at 1,200 revs. per min., 
the clutch being used to connect or disconnect the two when the 
pressure falls below or rises above the amount that the automatic 
switch is set for. It is somewhat remarkable to see the extremely 
quick, and yet, as it must be, gradual, action of the clutch in starting 
the pump, which is of course started from rest with a full head— 
there being no appreciable delay or shock in so doing. This instal- 
lation has proved so successful that a second set is being obtained, to 
enable the whole shop to be supplied. The motor of the second set 
will be so arranged that it will only be started when the first set 
cannot meet the requirements. The pump takes 14 k. H. p. and lifts 
900 gallons per minute. 
(To be concluded.) 


EFFICIENOIES,* 


BY JAMES SWINBURNE. 


' The title of this Address is put in the plural to prevent any misunder- 
standing as to ifs nature, Efficiency is, I believe, a catchword in party 
politics, and is, therefore, largely employed in connection with people who 
have no real output at all. This Address on the contrary is concerned 
with real questione. The term '' efficiency " is used by serious people to 
denote the rate of the useful part of the energy or power obtained, to the 
energy or power put in. There is another aspect of tke question, and the 
term efficiency " may be stretched to cover questions of money. For 
instance, if in & bargain you get 15s. worth of goods for £1 the purchase 
may be said to have an efficiency of 75 per cent. But in cases of this sort 
it is not quite usual for a bargain to have an efficiency of more tban 100 
per cent. from each point of view. This is because in the case of a well 
conducted bargain, each of the parties, to use a legal word, gives what he 
prefers to part with for what he wants more; so that both are satisfied. 


* Abstract of an address delivered last Friday to the students of the 
Manchester Lccal Sectien of the Institution of Electrical Engincers. 


But the seller may take another view; he may have bought an article for 
15s. and sold it for £1. In that sase he apparently makes 5s., and it 
might be called 33 per cent. of tke cost price, or 25 per cent. on the selling 
price. The term ‘efficiency is not applied to such cases, because “ effi. 
ciency " is employed in cases where there is a partial loss, to show how 
much has not been lost. Cases of profit would be cases of efficiencies of 
over 100 per cent. A trader who looked upon buying at 15s. and selling 
at £1 as making a profit of 83 per cent. would really be deceiving himeelf, 
because in such cases it is not really a question of how much is made over 
and above the apparent purchase price, but of what profit is made per 
annum on his trade capital. Into this question all sorts of considerations 
enter, that do not appear in the statement of simply buying and selling. 
If he is merely a trader who buys and sells he has to pay rent, incurs bad 
debts, loses stock through depreciation and other causes, and has to give 
his time to the work. He algo may have to spend a good deal on advertising. 

Another simple case is that of manufacturing. If an engine builder, 
for example, spends £1,000 on wages paid to men who have made an 
engine, and £1,000 for materiul, and sells an engine for £3,000, it is 
commonly said that he has no business with the odd £1,000; either he is 
said to have overcharged his customer £1,000, or he has robbed the 
workmen of £1,000, as it was their work that made the engine. Both 
these notions arise from ignorance; and this ignorance, like all 
other kinds of ignorance, does a great deal of harm. The argument 
that all the money paid to manufacturers should go to workmen who 
actually make the goods is always employed by the agitators who live by 
stirring up the passions, and flattering the weaknesses of their victims. 
It may seem strange to bring forward such questions in an address to 
electrical engineers; but I want to urge the importance of looking at 
things from a money point of view, because all engineering is a question 
of money ; and I want to bring some money questions as well as energy 
and power questions before you to-night. i | 

Iu making any bargains with Nature, we always lose in a sense; and 
we are so accustomed to it that we take it quite contentedly, und merely try 
to lose as little as possible in the traneaction. As I said before, the rela- 
tion of what we do not lose to the whole is termed the '' efficiency." In 
dealing with our fellow men we always hope to make a profit, and we 
sometimes do. In such a case it might be correct to talk of an efficiency 
of over a 100 per cent, but it would be unusual, It might be still more 
unusual to say a bankruptcy which resulted in a payment of 6s. 8d. in ths 
£ was a transaction with an efficiency of 33] per cent. Bat there would 
be enough justification for such a proceeding to enable me to discuss some 
aspects, even of electrical commerce, under the head of efficiency.“ 

Heat includes what is called sensible heit, or heat that makes things 
hot; latent heat, sach as the heat that disappears when ice is melted or 
water vaporised at constant temperature, and chemical energy. I must 
tell you that it is not orthodox to call chemical energy heat; and you 
will not find any such treatment of the subject in books on thermo- 
dynamics. At present I believe Iam alone in classing chemical energy or 
defining heat so as to include chemical energy; but the treatment of 
chemical energy in chemical thermodynamics is quite consistent with my 
definition, so I may use it provided I give you due warning of any 
heterodoxy. I think that it is not realised that chemical energy is 
necessarily low-grade energy, only partially convertible into work. 
This involves the idea of chemical temperature which may be impor- 
tant in chemistry im discussing the way any given possible reaction 
will go; but we are not concerned with that here. It will be said that the 
coal is cold when it is put into the furnace, as cold as the air in fact; so 
that if this idea is right none of the chemical energy is available. But I 
must give some idea of what I mean by chemical temperature. If carbon 
and oxygen are heated to a high enough temperature you get a state in 
which on the least fall of temperature the carbon and oxygen, combine 
and give out sensible heat at that temperature, under the other cir- 
cumstances that obtain. The least increase of temperature, however, 
causes the carbon and oxygen to separate again, absorbing sensible 
heat. At this temperature, therefore, under the pressure and quantita- 
tive relations of the carbon, oxygen, and carbon monoxide, sensible heat 
and chemical energy are interchangeable. This temperature may be 
called the chemical temperature of the energy of carbon and oxygen. I 
need not trouble you with discussions as to whether the energy is really in 
the carbon or the oxygen or the ether, or as to the effect of pressure and 
proportions of carbon oxygen and monoxide on the reaction. I merely 
want to give you a broad idea of carbon as having or controlling chemical 
energy, or heat with a corresponding chemical temperature of the 
order of 3,000^C. or more. If the burning coal, containing of course other 
constituents, such as hydrocarbons with other chemical temperatures 
could hand over their heat at 3,000°C., nearly all of it would be available. 
As the heat is finally rejected at condenser temperature of 100 deg. or so, 
3,000 - 100/3,000, or about 97 per cent. of it would be available. But the 
boiler takes it up at under 500°C. absolute, so that five-sixths is degraded 
or rendered unavailable right off. 


It might be supposed that there is enormous room for improvement 
in the steam engine. An efficiency diagram looks as.if all the loss 
is due to the engine which gets 68 per cent. and only gives out 7 per cent., 
but we must not be hard upon the engine. It is turning out work, or 
high grade energy, and it is receiving heat, or low grade energy. This 
engine is probably taking in steam at about 450°C. absolute, and rejectiog 
it at about 375°C.A., soit could if perfect only turn out 68 x 75 450 11:3; 
so it is not really doing so badly. The real loss is between the fuel 
and the boiler, and it is not loss of energy, but loss of availability. 
Though the chemical is low grade energy, it has such a high chemical 
temperature that 97 per cent. is theoretically available; bat we cannot 
run a boiler and engine between 3,000°C. and 4,000°C. Engineers are 
always trying to improve the results by using higher and higher tem- 
peratures; but as you cannot use the pressures that would then cor- 
ret pond with saturated steam you can only superheat. This does not 
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mean that most of the heat is taken in at the high temperature, and 
the resulting gain is chiefly due to such things as reduction of cylinder 
condensation. There are great practical difficulties in reducing the,lower 
temperature. The condenser reduces it to about 100°C. or 373°C.A.; but 
even then the steam is not completely expanded, and blows into the con- 
denser under pressure. The efficiency has been raised more recently by 
reducing the lower temperature limit by means of sulphur dioxide. Ido 
not know who was first to propose this. Rayleigh suggested it as early as 
1876. It is being put in practice now in Germany. 

At this stage I would like to say that this is given as an address in my 
own name because I was asked to give an address. If it had been a 
Paper, Mr. Walter Claypoole, lecturer on electric lighting and power dis- 
tribution at Croydon Central Polytechnic, would have been joint author 
nominally, as well asin reality. I am indebted to him for all the hard work. 

The right hand part of the accompanying diagram illustrates the yearly 
losses in the Metropolitan system, supplying several London areas from 
Willesden. I am indebted to Mr. Highfield for the figures. It will be seen 
that the transformers are very efficient, and when they can be cut out 
at light loads so that the transformers in use are always well loaded, the 
efficiency can be made very high. The diagram is also a little decep- 
tive because it takes no notice of the time at which the energy is wasted. 
Energy wasted at the time of station full load is serious, because if it 
were not wasted it might be sold, or else the station might be a little 
smaller in proportion. But most of the waste in transformers is at 
light loads, and it costs very little extra to generate extra power at times 
of light load, for it costs nothing extra in capital, superintendence or 
Jabour, and it does not cost much in coal, for the boilers have to be kept 
hot, and some engines have to be kept running in any case. These points 
have to be borne in mind in considering the meaning of such diagrams. 
It will be seen that there is a loss of 6 per cent. in station losses," 
only 2 per cent. feeder losses to sub-stations and 13 per cent. conversion 
losses and lighting of the sub-stations, 
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DiacRAM ILLUSTRATING Losses on THE METROPOLITAN ELECTRIC SUPPLY 
Company’s System. 


These are for the year. They alter from time to time, so the wastes 
are shown black to the left for three representative times, Thus the 
station losses are 7 per cent. at noon, 4 per cent. at top load, and 20 per 
cent. at three in the morning, and so on. This is because the Josses do 
not vary in proportion to the loads. Through the various sources of waste 
energy, the final result is that there is 21 per cent. loss at noon, or 79 per 
cent efficiency and 74 per cent. efficiency at 6 p.m., and up to 65 per cent. 
at 3 a.m., which is astonishingly good when the system is considered. 

If a station is run by a town the accounts must be kept by an absurd 
system. Towns are generally concerned with such things as sewage 
systems, in which there is no profit and loss account. The town may not 
treat its sewage system as a permanent asset at all. It has to borrow 
money to put down its sewage system, say £100,000 at 3 per cent. Then 
it has to pay £3,000 a year interest. But that is not all—it has to pay 
back the whole of the £100,000 in a certain number of years. To do 
this it has to provide out of the rates a sinking fund, such that in 
the prescribed term of years the whole of the debt is paid off. The 
town then has a sewage system to the good, which has been paid fcr 
over many years out of the rates. The town therefore does not save 
money like the private individual and then buy what it can afford. 
I do not think it would be allowed to do such a rational thing ; 
it has to borrow money for everything and pay it back over a term 
of yeara, The length of the term has no reference whatever to the 
nature of the work done, as the work is not in any way security 
for the loan; the local rates are the security. There is an epidemic of 
outery just now about municipal indebtedness, but it is apt to give & 
totally wrong impression to the average reader, as he does not realise 
that municipalities must be in debt owing to the wày these things are 
arranged. For a private individual always to be in debt would be bad; 
for & town it is another matter; the only question is how much the 
town ought to bein debt. Thenation itself does business in the same sort 
of way; it has no ready money, and when anything has to be done it 
borrows. But local authorities are now taking up such businesses as 

“alectric supply and tramways, which have profit and loss sides; but they 
"we obliged to work the businesses on the same lines as town improve- 


^ 


years. 
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ments, which is absurd. A municipal electric Jight scheme is thus 
worked under absurd difficulties. It is like a public company that has a 
negative capital—that is to say, all its money is borrowed. The share- 
holders are the ratepayers. They hold shares depending on the rate assess- 
ments. The dividends are generally negative. All the shareholders are 
so by compulsion if they live ia the place. The only thing they can do 
if they do not want to be shareholders in such undertakings is to move 
off to another town; but then they become shareholders in another set 
of ventures. I believe the only way to avoid being shareholders in 

these compulsory undertakings is to live in a barge on a canal. Be 

this as it may, the undertaking, though a profit and loss concern, 

must keep its accounts on the same principle as if it were a sewaga 
system. To begin with, the town may only borrow enough money to put 

down the plant. This has to be paid off, as already explained, by 
the sinking fund, which returns all the borrowed money, in, say, 2) 
The plant may last 10 years, or it may last 50; that has nothing 
to do with the case. If the plant lasted 20 and then went into powder, 

like Holmes’ ** one-hoss shay,” the sinking fund would correspond with 
correct depreciation. If it lasts less something more should be allowed, 
and less should be written off for the parts that will last longer. This 
right depreciation to be allowed ia municipal works is a burning question 
between the advocates of municipal trading and its opponents., Again, a 
private concern would start business with enough capital to put down the 
station, and to run it at a loss for a year or two until it turned the corner. 
The municipality may not do anything as sensible as that; it may only 
borrow money enough to put down the station, and the first few years’ 

losses must be paid for out of the rates for these years. This sometimes 
excites the ratepayers. Almost any business has to bs rum at a loss at 
first, and enough capital is provided to meet the deficit, and when the 
business pays it ought to pay on the whole capital. No one would think 
of starting, say a works, with no working capital at all, and distributing a 
negative dividend during the next few years to pay the losses. This is one 
of the many absurd conditions under which municipal work has to suffer. 

In one case a lovingly solicitous gas company felt that if was hard that 
a municipality should lose during the first years, so it got a clause 
inserted to the effect that it there were a loss the pric» should ba raised 

and raised until there was either no loss or no customers; it did not 
matter which, though in its heart of hearts the gas company pre. 
ferred the latter. This clause was solemnly inserted in one or two acts 
by the collective wisdom of the country. It may interest you to realise 

that the large commercial interests of this country are controlled by a set 

of people who think that if a manufacture does not pay the simple exp2- 

dient of raising the price will put things right. 

Referring to the comparative costs of different artificial illuminants, if 

electrical energy costs 4d. a Board of Trade unit, an ordinary glow lamp 
will give nearly 800 candle hours for 1s, A flame arc with energy at 3d. gives 
you 14,000 candle hours. It must b» remembered that the 1s. is all spent 
on energy, nothing is allowed for renewal of lamps, interest on fittings, meter 
rents, interest on arc lamp, cost of carbons or labour. For a 1s., with energy 
at 5d., you get about the same light as with a flat-flame gas burner and 
gas at 4s, The ordinary oil lamp, with paraffin at 8d. a gallon, beats them 
both hollow, and it is out of the running with acetylene. The great fight 
between electricity and gas has been fought with flat-flame burners 
and carbon lamps, and there has been much discussion. I have been 
accused of a strong partiality for electric light; but I feel impartial; 1 
really do not know which is the worst. The gas mantle makes an enor- 
mous difference, and brings gas, say, at 3s. ahead of everything but the 
mercury and flame arcs at, say, 44d. a unit, The flame arc is essentially 
for large iights, while the mantle lights can be made quite small. The 
comparison is, I repeat, only for the same money paid for gas or energy. 
To make a real comparison many other factors are to be taken into 
account. There is the interest on the mercury lamp for one thing; 
then its colour is not good; and if you add carbon lamps the efficiency 
goes down, On the other side, however, you have to estimate the cost of 
mantles, the trouble and worry of breakages, and of the jets getting 
stopped up, and so on. Even then it must be clear that the mantle has a 
large margin of economy for the house lamps, such as the Nernst, the 
metal and the carbon incandescents. For outdoor use, and for large 
buildings, the flame arc seems to have plenty of margin over the mantle, 
though large mantle lamps are even better than some of the smaller | 
ones. 
In addition to the cost of lamps, mantles, &., we must remember that 
if an illuminant spoils the decorations the extra cost of redecorating 
should be charged against it. Gas blackens the ceilings and destroys 
paint, and so on; and the extra cost of decoration may be as heavy as 
the whole cost of electric light, in which case it does not pay to employ 
gas at any price. This argument annoys the gas industry, so it is sound 
and good. 


In the unavoidable absence of Mr. Swinburne, his address was read by 
Mr. D. L. Sands, the hon. secretary. Mr. S. L. Pearce, chairman of the 
section, occupied the chair. At the conclusion of the address, Mr. A. E. 
Jepson proposed end Mr. A. Wood seconded a hearty vote of thanks to 
Mr. Swinburne. Votes of thanks were also accorded to principal J. H. 
Reynolds, of the School of Technology (where the meeting was held), to 
Mr. D. L. Sands, and to the chairman. In his reply, Mr. Pearce expressed 
great satisfaction at the number of students present, and hoped that the 
address they had heard that evening would form a companion to that 
delivered by Mr. Swinburne to the London students. He thought that 
the address indicated that all the Manchester students were intending to 
become central station engineers; at any rate, Mr. Swinburne had 
enlightened the students present on many of the sidelights of central 
station experience. Mr. Pearce also referred to the progressive state of 
the students’ section; the syllabus for the session 1905-1906, he said, 
reflected great credit on those whose duty it was to make the arrangements. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Electron Theory of the Coherer.—In a lengthy Paper on con- 


tact resistances, A. Blanc reviews the theories hitherto advanced 


to account for the action of the coherer. Lodge's welding 
theory is best supported by experiments, but these have usually 
been made with currents much stronger than the coherer is 
capable of indicating, and the welding produced by these feeblo 
currents, if it takes place, must remain imperceptible. Branly's 
assumption of a “modification of the dielectric” is discounto- 
nanced by the fact that the dielectric seems to bo of no account. 
The prevalence of the ionisation idea might lead one to suggest 
that the gaseous or liquid medium might be ionised, but here 
again the author's own experiments, made with Röntgen, 
radium and ultra-violet rays, fail to show the slightest effect 
upon the resistance of a contact, either before or after cohe- 
rence. The heat rays from an Auer burner affect the resistance 
in an irregular and uncertain manner, but this effect is simply 
the well-known action of heat. The only agency which had a 
decided and well-determined effect upon contact resistance was 
found to be pressure. Meyer has studied this action, with 
heavy pressures. But these are not practically as nie ipie. 
as lighter pressures, The author produced these between a stee 

plane and a hemisphere, the latter buy attached to a lever 
bearing at its end an armature attracted by an electromagnet, 
counterbalanced by a spring. Very light pressures could thus 
be applied without shock. On increasing the pressure, the 
resistance diminishes very rapidly at first, and then more and 
more slowly. On releasing the pressure, the resistance never 
becomes as high as before, the pressure having increased the 
adherence. The marked influence of pressure suggests to the 
author a theory in which diffusion plays the main part. Besides 
gaseous and liquid diffusion, there is also a diffusion of solids 
in mutual contact, as shown by Barus, Spring and others. A 
pressure induces this diffusion, and its result is to assimilate 
the surface layers of the metal to the interior of the metal. In 
coherence, the pressure is produced by the electric field which 
induces changes of opposite kinds on the surfaces of two grains 
facing each other. Now, the interior of a metal contains more 
free electrons than do the surface layers. The effect of dif- 
fusion is, therefore, to give the latter a higher conductivity. The 
positive ions of the metal would also take part in the diffusion, 
and the elevation of temperature may aid the transference of 
ions from one metallic grain to another. 


[A. Buanc, Journal de Physique, November, 1905.) 


Conducting Quartz Fibres.—To mako quartz fibres conducting, 
and so avoid the necessity of charging an electrometer needle 
by contact, Himstedt silvers the fibre, while K 
Dolezalek moistens it with a hygroscopic 
solution. In the first case, the elasticity 
of the fibre is interfered with, and in the 
latter case, the apparatus cannot be properly 
dried. A. Bestelmeyer has, however, devised 
a third method, which is free from both 
objections. He platinises the fibre by 
cathode disintegration. He used a vacuum 
tube as shown in the diagram, where K is 
a platinum wire serving as a cathode, A is 
an aluminium wire acting as an anode, and 
holding the quartz fibre, while P is a plati- 
num wire which keeps the fibre stretched 
and also serves as a third electrode for the 
purpose of testing whether the fibre has 
become conducting. The author uses a 
vacuum of 0:1 mm. Hg., a voltage of 1,280, 
and a current of 1 to 3 milliamperes. The 
fibre becomes conducting in about 10 minutes, except the ends 
which are embedded in sealing wax. It is best to silver the 
sealing wax by chemical means. The fibres so platinised show 
no elastic after-effect, and their conductivity appears to be 
permanent. 

[A. BESTELMEYER, Zeitschrift für Instrumentenkunde, November, 1905.] 


Resistance of Selenium. To measure the resistance of selenium 
it is usually fused between two metallic plates. By rapid 
cooling a vitreous form is obtained, which 1s insulating. By 
annealing it is trausformed into metallic selenium which is 
conducting. Selenium combines with most metals, and it thus 
usually contains selenides when fuses in contact with them. 
That this is the case has been proved by M. Coste, who fused 
selenium on gold leaf and then drove it off by heat, when it 
left a residue of pure gold. The resistance usually attributed 
to selenium is untrustworthy for that reason. Carbon clec- 
trodes are not open to this objection, and the author has, there- 
fore, operated with these. When the vitreous selenium is trans- 
formed into the metallic variety, it shows under the microscope 
a number of fissures and pointed geodes. 'The number of fis: 
sures varies greatly with the mode of transformation and tho 
rate of cooling. Hence the different results obtained by 
various observers. In spite of the fissures, the metallic variety 
is denser than the vitreous. The contraction commences on 
the surface, and leaves the fissures as it proceeds inwards. 
When light impinges on the selenium, some fissures are bridged, 
and the resistance thus decreases. The author found a resis- 
tance of 86,000 ohms in a stick 9 cm. long and of 3 sq. mm. 
sectional area. 

[M. Cosrz, Comptes Rendus, November 6, 1905.] 


Radiation from Metals and Crystals. —F. Sanford has pursued 
his researches on tho ultra-violet radiation from metals when 
joined to the cathode of the secondary of an induction coil or 
placed in the field of an air condenser, the plates of which are 
joined to the terminals of an induction coil. The wave-length 
of the radiation was measured by means of a Rowland grating, 
this and the photographic plate being enclosed in a dark box 
placed between the glass plates upon which the tinfoil con- 
denser sheets were pasted. The rays passed through a slit in 
a vulcanite screen and through the grating and fell upon the 
sensitive plate. The wave-length was determined in the case 
of 15 metals, and was found to range from 329 u in the case 
of tinfoil to 380 uu in the cases of zinc, manganese, lead and 
platinum. A number of crystals of various salts were tried as 
radiators by sticking a crystal with glue on a piece of card- 
board which was placed upright in a dark box in front of the 
ebonite slit. Silver nitrate and potassic ferrocyanide showed 
a wave-length of 334 yp, and potassic bromide 870. In the 
case of radiation from crystals, even more than from metals, 
it was found that sharp points or edges were the principal 
sources of the radiation. Photographs of crystals made by 
means of their own radiations and by the use of a quartz lens 
showed only a number of point or line sources of the radiation. 

[F. Saxronp, Physical Review, November, 1905.] 
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' TRANSMISSION OF POWER FROM VICTORIA 
E. FALLS TO THE BAND. - 


. The total power used in the Rand mines in South Africa 
is, on a rough estimate, 100,000 H.P. At present it is chiefly 
generated at tho mines themselves, each mine having its own 
steam plant or electrical generating station, but some groups 
of mines are supplied with current by the Rand Central 
Electric Co. Now there can be no doubt that if the conditions 
are otherwise favourable, there should be a good opening here 
for a power company, and two schemes have already been put 
forward. Onc of these has already been dealt with in our 
columns in a Paper read by Mr. RosERT HAMMOND before 
the British Association last summer. We believe that Mr. 
HAMMOND had previously spent some time on tho Rand with a 
view to forming a power company on the lines of the present 
undertaking on the Tyne and the moro ambitious project for 
London submitted to Parliament last year. He estimated that 
some 20,000 H.P. of motors were already in use in the mines, 
and with coal at 10s. 6d. per ton, and a station load factor of 
70 per cent., such an undertaking could be run on a profitable 
basis, selling electrical energy to consumers at 07d. per unit. 
While there can be little doubt that it would be profitable for 
nearly all the mines to take power at this rate, considerable 
doubt exists as to whether these low costs of generation 
could be attained ; those who spoke on the Paper suggested 


that the load factor assumed was too high, and in any 
case many of the items in tho capital and running cost 
require confirmation before they can be accepted as applicable 
to South African conditions. 
necessary financial support has been obtained for Mr. HAM- 


We have not yet heard that the 


MOND'S scheme ; -it should doubtless be forthcoming if he can 


substantiate his estimates, and if there is no competing project 


offering power at a lower rate. 
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The second scheme which is under consideration is a proposal 
to utilise the power of the Victoria Falls, the distance from which 
to the Rand is about 550 miles in a straight line, or about 750 
along the new railway opened last year. If this scheme is carried 
out, it will certainly be one of the greatest records that electrical 
engineers can place totheir credit. There is, moreover, no reason, 
from a purely engineering standpoint, why many thousands 
of horse-power should not be transmitted electrically over this 
distance, although wo believe that up to the present 200 miles 
has not been greatly exceeded. Just as in the case of Mr. 
HAMMOND's scheme, commercial considerations are the real 
limiting ones. The cost of the transmission line must neces- 
sarily be large, and, even with the highest pressure that can be 
used, the line losses will be considerable. All these points are 
being thoroughly gone into, however, by the engineers who 
bave been consulted by the African Concessions Syndicate,which 
is affiliated to the British South Africa Co., and in an inter- 
view with a representative of Sovth Africa, Mr. H. WILSON 
Fox, manager of the Company, sketched out what progress 
had been made with the preliminary investigations and in- 
quiries. The article enters to some extent upon technical 
matters and we are in a position to amplify in some particulars 
the information given. Prof. AYRTON’s recent advocacy of the 
high-tension, continuous-current system was apparently based 
on a fore-knowledge of what had been proposed by the 
engineers responsible for the preliminary work of this 
Victoria Falls power transmission scheme. The syndicate 
has taken the advice of Dr. E. Tissot, M. BLONDEL, and Prof. 
GISBERT KAPP on a project by M. Thun, and Mr. R. D. 
MERSHON, who is identified with many of the long-distance 
power transmission schemes in California, has also been con- 
sulted. It appears that the three first named gentlemen are all 
of opinion that M. THURY'S continuous-current system would 
be the most suitable for the transmission from the Falls to the 
Rand, while Mr. MERsHON, though favouring a three-phase 
system in the first instance, was considerably impressed by the 
views of the other experts and, having made an examination of 
M. THURY'S recent high-pressure works, has reconsidered 
his views on the question. The proposal is to transmit 
20,000 H.P. in the first instance from the Falls to the Rand, 
and to erect a sub-station where the power received would be 
converted to three-phase alternating current for distribution. 
The Thury system would thus be employed for a purely 
point-to-point transmission system, which is the application in 
which it has been most successfully applied, and the diffi 
culties of distribution on the high-tension continuous-current 
system would beavoided. A pressure of 140,000 volts between 
conductors is proposed ; to produce this a number of dynamos 
are connected in series, and the centre-point of this generating 
system is earthed, so that the pressure of each conductor above 
earth would be 70,000 volts. The commutator difficulty has been 
overcome in M. THURY'S recent machines to the extent that 
3,560-volt machines are being employed on the Moutiers- 
Lyons power-transmission scheme, which is now under con- 
struction. Four of these machines are driven by each turbine 
inthe case of the Moutiers-Lyons scheme, and there the line 
preseure is 57,000 volts (28,500 volts between each lino and 
earth). A difficulty will be the insulation of each machine from 
its turbine in the case of the higher pressure proposed for tho 
Victoria Falls scheme, and doubtless M. THURY.has been con- 
ducting experiments with his insulating coupling which have led 
him to expect that he can improve it sufficiently to stand more 
than double the voltages used hitherto. The pole line would 
follow the usual Californian practice—an aluminium cable sup- 
ported on lattice-work towers—and the type of insulators which 
have been employed on the 60,000 volt three-phase alternating 
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schemes in America could possibly be made to bear the higher 
continuous-current pressures without a prohibitive increase in 
dimensious or a radical alteration in design. When, we add to 
the names of the electrical engineers we have mentioned, that 
of Sir Douglas Fox & Partners, who have already made 
the necessary surveys for the hydraulic works, it will be evi- 
dent to our readers that the scheme is being considered seriously 
on its merits. It is, of course, premature to express an opinion 
as to the success of the project until detailed estimates and 
specifications are available, but whether the power.used in the 
Rand mines will ultimately be generated at the Victoria Falls 
or in a large central power station in the Rand itself, we may 
regard it as certain that electrical power distribution on a large 
scalo must replace the existing methods in the near future. 
At present from £25 to £40 and over is the cost per horso- 
power year to the powor user in tho Rand, and there is no 
doubt that a considerable reduction of tbis price should be 
possible. | | l 


THE BELFAST CITY TRAMWY AYS. 


The tramway undertaking in Belfast became the properly 
of the Corporation on January 1, 1905. The amount paid 
by the Corporation to the Belfast Street Tramways Company 
for their undertaking, including 35 route-miles of tramway, 
was settled by arbitration, and the amount awarded by the 
arbitrator, Mr. L. L. Macassey, LL.D., including the value of 
three years' unexpired lease, compensation to officers, and 
£60,000 debentures (to be paid off by the Corporation) was 
£864,448, and when the amounts of the various contracts, 
given below, are added to this it will be seen that the tota] 
cost of the undertaking (which includes nearly 40 miles 
of double.track route) has amounted to nearly a million 
pounds. Purchasing powers had been obtained in the Belfast 
Corporation Tramways Act, 1904, and on the passing of tho 
act the Corporation ai once made arrangements for the early 
electrification of the system. The necessary plans, specifica- 
tions, &c., for the work were prepared by their own officers. — 

Mr. H. A. Cutler, the City Surveyor, was responsible for 
the permanent way .amd the extensions to the generating 
station buildings ; Mr. Victor A. H. M'Cowen, the City Elec- 
trical Engineer, prepared the scheme for the electrical opera- 
tion of the system, including specification for the additional 
generating plant required, the overhead trolley equipment, 
and the andersroutid distributing cables; and, lastly, to Mr. 
Andrew Nance, who had for many years managed the Horse 
Tramway system under the old company, and had been 
appointed Manager for the Corporation, was allotted the task 
of providing for new cars, conversion of old cars, &c. On the 
recommendation of the above officers, their specifications wera 
subsequently submitted for expert opinion to Messrs. Lacey & 
Sillar, who agreed throughout with the proposed scheme. 

The contract for the whole of the work, with the exception 
of the buildings, was placed with Messrs. Jp G. White & Co., 
on December 1, 1904, for a sum of £543,404. 

The sub-contractors were :— 


CCC North Eastern Steel Co. 
Special Track Horn. The Lorain Steel Co. 
Feeder Cables Callender's Cable & Construc‘ion Co. 
Fig ed os ses es ue 8 Fairbairn, Lawson, Combe. & Barbour. 
Electric Generators and Switch M 
Gear cus t ĩ ( British Westinghouse Electric & Mfg. Co. 
Boiler House and Coal Convey- Re i 
ina afk Babcock & Wilcox. | 
Car Boden Brush Electrical Engineering Co. 


Electrical Equipment and Cars British Westinghouse Electric & Mfg. Co. 

In the supervision of the electrical equipment of the system, 
Mr. M'Cowen was ably assisted by his deputy, Mr. Bloxam, and 
his tramways distributing assistant, Mr. Croft, and we havc to 
thank Mr. M'Cowen for supplying us with the information con- 
tained in this article, as well as a complete set of drawings. 

The tramways are now practically completed, and some 
routes were opened to the public yesterday after an official 
inauguration on Wednesday. It is hoped that the remaining 
routes will be opened next week. 
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GENERATING STATION. 


The generating station forms an extension of the electricity 
supply works which were erected in 1898 to replace the original 
gas-driven station, and fully described in The Electrician at that 
time. The site is close to the river Logan in the south-west of 
the city and about a mile from the centre. It has been recom- 
mended by Mr. M’Cowen as a suitable point for distributing 
energy for the city’s requirements both for lighting and traction 
purposes, and all the plant installed has been arranged for both 
lighting and traction supply. Tho generators are provided 
with compound windings for tramway supply at 550 volts, and 
when run as shunt machines for lighting (hos supply a pressure 
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of from 440 to 500 volts for the outers of the three-wire system. 9 

The plant in the original works consisted of a 200 kw. Belliss- bz 
Parker two-pole undertype set aud two 2 * 50kw. Belliss- T | 
Parker “ double enders " for balancing. Additional sets were 8 A 
gradually added to bring up the total capacity of the station to È " 


3,400kw. All the engines were of Messrs. Belliss & Morcom's | ` 
make, and the additional dynamos were supplied by Messrs. N 
Parker, Mather & Platt and Johnson & Phillips. Before the 
extensions which have now been completed, the boiler-house 
plant consisted of six Lancashire and six B. & W. water-tube 
boilers, together with economisers and steam and electrically- 
driven feed pumps. The condensing plant was of the Wheeler 
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combined type, with steam-driven horizontal air and circulating Y| > » 
pumps placed below the condenser, and cooling water was ij E 
obtained from Wheeler & Klein cooling towers. oH Ef a 

Owing to the large developments in the lighting and power Hi 


demand, it has been found necessary to extend the building 
and instal further plant. Provision, however, is made for run- 
ning three of the large lighting generators on the tramway 
system if required. 

Power Station Buildings.—The contract for the new buildings 
was let to Messrs. M'Laughlin & Harvey of Belfast, whose 
tender amounted to £19,690. 

The building was designed by Mr. Cutler in such a way as 
to make it possible to install the plant during the erection of 
the building. The work was commenced in April last, and, 
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Fic. 1.—QENERAL ARRANGEMENT OF THE CoaL AND Asn HANDLING PLANT, 


owing to the soft nature of the ground, some 1,750 piles had Hy an LH 
to be driven through 30 ft. of river mud down to the rock. Sin Tay ne —— 1 T 
The foundations on top of the piles are formed with cement Zi EPBS SEE | = =H m 
concrete in which is embedded a steel grill work made of old ELI mA ot Iz da 8 
tram rails. The frame work of the building is made of steel, BE EE lega i sd mamà Né : 
and the roof and floors were erected before the brickwork was za HE IJ S SS mmm | Me 
commenced, which enabled the coal bunkers, boilers and gm roam 99 i: 
engines to be installed during the time the building was being 811 See ee | L5 DAE E 
erected. This arrangement afforded the only possible way TH ra ae: | Ne a 
of having power available for running the cara in such a short zi 222 S DIL pm 
time as was allotted for the completion of the work. As a Fr KITE 18 8 = — T PE 
result of the preparation made in designing the structure, the EXE Lb S ER L 
engines are now running and current is being generated, ttt Ie d | 
although the building is not completed. H AD gi VE — | 13 ^ 
The new building is designed to harmonise with the existing dA Lei oe LIT i| A 
electric light station. It has a frontage of 180ft. to East HA 2 sha : mmm g 
Bridge-street, and 138ft. to the Lagan Bank-road. It is sH ZDAN zig g = IN j 
faced with red brick with stone dressings. The floors in SEHTEAN A SU: «= FS "a 
21 2E ph L MI PET : : N 
the basement of the building are formed of concrete rendered SER $+ ONT! ee : mm. || J, 
with cement, and the stoking floor and switch gallery floors = ENIM E * r3—r TA : 
are formed with concrete on steel joists. The stoking-floor is EP IL—7 [DJ SY 1 GE : d ji d 
finished with Staffordshire blue paving-bricks, the switch- dé  — E "IE 


: | = Ei 
gallery floors with vitrious glass mosaic, and the floor of the | ->—4 5 N " 
engine-room with encaustic tiling. The skylights for lighting | {| Ni 
the engine-room and boiler-houses are glazed with Helliwell’s | —— < | E 
patent glazing, and the walls of the engine-house and switch- DEI E 
galleries are faced with glazed tiles. The great care and . 
energy which have been displayed by Messrs. M Laughlin 
& Harvey in carrying out their contract have been no small 
factors in the expeditious completion of the work, and they 
have been highly commended for the facilities they have 
afforded other contractors working in the building. In 
designing and supervising the construction of the power-house 
and pump-house Mr. Cutler was ably assisted by his Chief 
Architectural assistant, Mr. J. C. M. Browne, and by Messrs. 
J. Trotter and F. Byers, who acted as Clerks of Works. 


Coal Handling Plant.—Fig. 1 shows the general arrangement 
of the coal-conveying scheme. The coal is brought alongside 
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the quay in barges, and there discharged by means of a grab 
operated by an electric locomotive crane, which deposits it 
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shoot with regulating valves into an automatic filler, which 
fills the buckets of the conveyor without spilling. "The coal is 
then elevated vertically by the conveyor to a suitable height 
to cross the public road through a covered way into the build- 
ing, above the level of the overhead bunkers. Each bunker is 
provided with a pair of suitable dumping cams, so that the 
coal can be deposited where required. The overhead bunkers 
are of ateel construction throughout, and are situated over the 
boiler stoking floor, and have a capacity of 1,000 tons. The 
conveyor runs above the bunkers the whole length of the 
boiler house, and descending at the end wall passes through 
the basement, where it is again employed for removing the 
ashes from below the boilers. It then re-ascends at the other 
end of the boiler house, and recrosses the road through the 
covered way, and deposits the ashes in the ash hopper on the 
river side. From this hopper the ashes can be discharged at 
suitable times, by means of a shoot with regulating valves, 
into either carts or barges underneath. It will thus be seen 
that the conveyor can be employed for both the delivery of the 
coal and the removing of ashes at the same time. 

The conveyor is of the endless-chain pattern with buckets of 
the gravity type, and is capable of handling from 40 to 50 tons 
of coal per hour with a speed of the conveyor chain of 40 ft. to 
50 ft. per minute. The conveyor chain is driven by a special 
driver with pawls which engage the link studs in each part 
of the chain on both sides of the buckets. This driver is 
coupled through suitable spur and pinion gear to a 9 H.P. 
motor of the enclosed type. A moveable filler is also provided 
in the basement for facilitating the trimming of the coal from 
one bunker to another, and in connection with the removal of 
the ashes. The “Ingroy” patent automatic weighing and 
recording machine registers in tons and decimals each charge 
of coal as it is delivered by the grab, and the total quantity of 
coal delivered at any time can be ascertained by reading tho 
index. The accuracy is guaranteed to within a half of 1 per cent. 


Boilers. —The lay-out of the boiler house extension is seen in 
Figs. 2 and 3. The arrangement is a single row of boilers 
placed in batteries of two; each boiler is provided with its own 
128-tube economiser immediately at the back, and this opens 
directly into the main flue. By this means the economisers 
receive the full heat value of the waste gases before cooling due 
to radiation or leakage can take place. Four Babcock & Wilcox 
water-tube boilers with chain grates are erected under this 
extension ; each boiler is composed of 20 sections of 13 tubes, 
4 in. diameter and 18 ft. long counected at the ends by staggered 
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Fic. 3.—CRoss- SECTION OF GENERATING STATION EXTENSION. 


into the hopper of an “Ingrey automatic weighing and re- | headers to the steam and water drums which are cach 25 ft. long, 
cording machine, which discharges it into a receiving hopper | and 51 in. diameter. Each boiler has a heating surface of 
underneath, From this hopper the coal passes by means of a | 5,764 sq. ft., and a grate area of 100 sq. ft., and is-capable of 
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evaporating from 20,000 Ib. to 25, 000 Ib. of water per hour 
from and at 212°F. As seen in the sectional view., each 
boiler is-fitted with a superheater. This has 900 sq. ft. of heat- 
ing surface, and is capable of imparting a superheat of 150°F. 
The chain grates are driven by a line shaft placed beneath the 
atoking floor, and connected by clutch gear to duplicate elec- 
tric motors geared by means of worm reduction gear. 

The scraper gear of each economiser is likewise driven 
through a worm gearing by means of an electric motor, and 
very complete provision is made for removing soot from both 
the boilers, economisers, and flue, and depositing it in the base- 
ment, where it can be removed by means of the conveying plant. 


Pipe Work, Feed Pumps, d'c.—The arrangement of steam 
pipe work is extremely simple, as can be seen in Figs, 2 and 3. 
Each boiler, economiser, and steam dynamo, forming a unit, 
are connected by means of an 8 in.steam pipe, and the 10 in. main 
steam pipe in the boiler house simply acts as an equaliser 
between the various nnits. Each unit, therefore, can Le sepa- 
rated from its neighbour by means of a valvo on the main 
steam pipe placed between the unit branches and run inde- 
pendently. The pipes are arranged to obviate the necessity 
of steam traps on the pipe range; each section of pipe work 
drains to its own engine separator, which, of course is pro- 
tected by a trap. The steam pipes are of weldless mild steel 
having a tensile strength of 24 Ib. to 27 Ib. per square inch 
with an elongation of 20 per cent. in a length of 6 in. No cast 
iron or copper is employed. All pipes up to 6 in. diameter 
have wrought-steel flangos screwed on, and the pipe is after- 
wards carefully expanded into the flanges; for pipes above 
6 in. diameter the flanges are rivetted on. The branch con- 
nections are formed by means of mild-stecl nozzles rivetted to 
the pipe. The valves on the boiler are arranged so that 
either “raw” or ‘superheated " steam can be taken. 

À duplicate system of feed is provided throughout. The feed 
water is taken from two of the Belfast Water Commissioners' 
mains, and the supply pipes are connected to the overhead 
storage tanks and the hot-feed tank through ball equilibrium- 
float valves. Duplicate suctions are connected from these tanks 
to the pumps, and duplicate deliveries are run between tho 
pumps and the boilers. One of tho deliveries is connected 
through a 6 in. Railton & Campbell pressure feed. water filter, 
a 6 in. Kennedy water meter and an auxiliary heater (which 
takes the exhaust from the steam pumps) to the economiser, 
and thence to the boilers. The other delivery, which is only 
used in case of emergency, is connected directly from the feed 
pumps to the boilers. 

The feed pumps consist of the following: One Hall com- 
pound vertical steam pump capable of delivering to the boilers 
8,000 gallons of water per hour with and against 1701b. to 
200 Ib. pressure per square inch, at a speed of 12 double 
strokes per minute; and two Hayward-Tyler *'Sinclair's" 
electrically-driven variable-stroke pumps, each capable of de- 
livering to the boilers 8,000 gallons of water per hour against 
the boiler pressure. The variable-stroke feed pump has two 
properties that render it particularly suitable for electric drive 
—viz., that it can always be started at “no stroke," and that 
no variation in speed is required. In order to enable the 
attendant to regulate the pump to the requirements of the 
boilers an automatic indicator is fitted to the end of the shaft, 
which shows either the stroke in inches or the equivalent dis- 
charge in gallons per hour. The following are the guaranteed 
figures for the feed pumps: Steam pump, 110 Ib. of water 
per ien of steam ; electric pumps, 3,600 to. of water pumped 
per Board of Trade unit. 

The boilers and all steam and feed pipes are covered with 
non-conducting material to a thickness of 23 in., the pipes in 
the engine room being further finished with a covering of 
planished steel. The boiler house is provided with an “Ados” 
flue gas recorder and a steam-pressure recorder. 


Fngine-House. Plant.—The generating plant erected under 
this extension consists of threc 1,000 kw. continuous-current 
steam dynamos. The engines are of the vertical inverted 
three-crank triple-expansion enclosed pattern, with forced lubri- 
cation. They were built by Messrs. Fairbairn, Lawson, Combe & 
Barbour, and are designed on the principle of the Belliss engine. 


Thei | is in., wi 
eir rated output is at 180 revs. per min., with steam pres- 


. ——————————————— — —— ——— iib AM GG SÍ E RR P G|€ B HR E RR RR RR M A A A EES 
— A ADUOGEXAXLOLLLULPLLLEUX AIVUAI!eÁÀÀáàÀÀY 1d —'''""—— —( 


sure of 170 Ib. per square inch and 150°F. of superheat. The 
cylinder dimensions are 22in., 33in. and 50in. by 24in. 
stroke. The steam consumption at full load, condensing under 
the above conditions of steam pressure and temperature, and 
with 25 in. of vacuum, is guaranteed at 162 lb. per kilowatt-hour, 
subject to additions or deductions of £250 per engine for every 
pound of steam per kilowatt-hour below or above that figure. 
The generators are of Westinghouse make. They have 16 
poles, and are wound for a constent voltage of 550 when con- 
nected as compound for traction purposes, and 450 to 500 
when connected as shunt for lighting purposes. "These sets 
are capable of standing 25 per cent. overload for short periods 
and 50 per cent. overload momentarily. The specified maxi- 
mum temperature rise after 12 hours’ run at full load is 70°F. 
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Fia 4.—Cnoss-8RCTION AND PLAN or PvwuP.HousE IN River BAKK, 
POR CoNDENSING CracuLATING WATER. 


Condensing Plant. —The circulating water for the condensing 
plant will now be obtained from the river instead of use being made 
of cooling towers as hitherto. Three Gwynne electrically-driven 
centrifugal pumps are arranged in a pump house onthe river bank 
(Fig. 4), two 12 in. and one 15 in., and provision is made for the 
erection of two more when required. The 12 in. pumps are each 
directly coupled to a 30 B. H. P. motor, and will deliver 150,000 
gallons of water per hour. The 15 in. is coupled to a 50 p H. P. 
motor and will deliver 300,000 gallons of water per hour. As the 
river is a tidal one, the height of lift varies to the extent of 
9 ft., but the maximum lift is not greater than 15ft. A 86 in. 
steel pipe is laid between the pump house and the generating 
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station, and connections are provided for the ultimate require- 
ments of about 12, 000 H.P. The contract for building the 
pump house was let to Messrs. Courtney & Co. of Belíast, 
whose tender amounted to £6,281. A coffer dam along the 
river front and two sides had to be constructed before the 
work was commenced. The pump house is 68 ft. long and 
16 ft. 6 in. wide, and is built of red brick with stone dressings. 
The pump wells are built in concrete faced with blue brick and 
the openings to the river are protected with movable screens 
to prevent foreign matter entering the wells. The pumps are 
carried over the pump wells on steel joists and the floor is con- 
structed of concrete and paved with tiles. The discharge pipe, 
which is of similar size and material, is brought back to the 
river higher up, and is placed well below low-water level. 
Two sets of Gwynne-Sargent motor-driven charging apparatus 
are also provided in the pump house for priming the pumps. 

Each main engine is provided in the basement with a separate 
Mirrlees-Watson engine condenser, having 2,350 aq. ft. of cool- 
ing surface, and an electrically direct-driven three-throw 
Edwards air pump. The discharge from the air pump gravi- 
tates into a large cast-iron tank in the boiler-house basement, 
and is lifted from thence to the hot well over the feed pump 
house by means of electrically-driven centrifugal pumps. 

An exhaust steam grease separator is placed between the 
engine and the condenser, and each engine is also provided 
with an atmospheric exhaust controlled by an automatic valve 
which opens in the event of the vacuum failing, so that the sets 
can run non-condensing. 


Three-phase Plant. —Energy is transmitted at 6,000 volts three- 
phase to a sub-station at the Fortwilliam Depot for operating the 
portion of the system in that district, and for the supply to the 
Cavehill and Whitewell Tramway Co. for their line. Two 
250 kw. three-phase synchronous motor generators are at 
present erected in the power station. These machines are 
supplied with continuous current from either the traction or 
the lighting switchboards at a pressure of 500 to 550 volts, and 
they generate three-phase currentdirect at 6,000 volts, 50 cycles, 
when running at 500 revs. per min. The alternating-current 
three-phase generators are of the Westinghouse revolving field 
type (12-polar) and the direct-current motors are 6-pole and are 
coupled to the generators on a compound bedplate. An 


exciter is provided on one end of the shaft for supplying the 
alternator field current. 


Three 125 kw. three-phase synchronous motor generators are | 


erected in the sub station (Fig. 5). These are similar to the 
250 kw. sets, with the exception that each is provided with a. 
small three-phase induction starting motor mounted on the 
opposite end of the shaft to the exciter. 

The efficiencies guaranteed for these machines are as follows, 
the efficiency being taken as the ratio of the direct-current 
mpat io. the alternating-current output :— 


250 kw. set. 125 kw. set. 
10 87 per cent 833 per cent. 
88 86 „ korvas 82 „, 
A. — s 82: sy. 07 —— Waves 78 „ 


The three-phase switch gear is of the Westinghouse standard 
pattern. All metal conductors are entirely enclosed in masonry 
cubicles, so that in the case of fire originating in one of these 
cubicles it is entirely confined to it. The oil switches are of the 
remote control type, with a separate double break switch in 
each phase. Each switch is entirely enclosed in a masonry 
structure thus separating it from adjacent phases. The switches 
are automatically opened by means of a trip coil, energised by 
means of series transformers placed in the main circuit. 

Duplicate three-phase 'bus bars are provided to which the 
various generators and feeders are connected through selector 
switches, so that either bus bar can be made dead for cleaning 
or other purposes. Provision is also made for starting the 
motor generators from the direct-current side. 

The sub-station is situated about 3 miles from the generating 
station, and is connected by means of a duplicate E.H T. three- 
core trunk main, the section of each core being 0:075 sq. in. 
These are lead covered and armoured and laid in earthenware 
troughs filled in solid with bitumen. 


Switch Gear.—The main traction switchboard and the three- 


phase operating switchboard are erected on a gallery which 
runs the full length of the engine room at a height of 12 ft. 


above the main floor level. The main traction switchboard 
‘consists of three 500 kw. generator panels, three 1,000 kw. 
generator panels, one totalising panel, one Board of Trade 
panel, eight feeder panels each for two feeders, and one 
auxiliary power and lighting panel. The panels are of white 
Sicilian marble 2 in. thick, the overall height being 92 in., the 
total length of the traction board being 50 ft. Each generator 
panel is provided with a Bertram Thomas magnetic blow-out 
circuit-breaker, a Weston illuminated dial ammeter, three 
generator switches and a Thomson integrating wattmeter. 
The totalising panel has mounted on it one 10,000 ampere 
Thomson integrating wattmeter, one 10,000 ampere Weston 
illuminated ammeter, four Weston illuminated ammeters for 
rail returns and two extra large Weston illuminated volt- 
meters on swing brackets for indicating the 'bus bar and 
machine voltage. 
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Fio. 5.— PLAN AND CROSS-SECTION or FoRT WILLIAM SUB-STATION. 


The Board of Trade panel is equipped with Elliott re- 
cording instruments, including an ammeter reading up to 
10,000 amperes, a voltmeter up to 750 volts, two voltmeters 
recording from 0 to 10 volts for rail drop, one 0 to 10 ampere 
ammeter, and there is one Weston ammeter with double scale 
0 to 0:05 and 0 to 5 amperes. The necessary multiple contact 
switches for taking the line leakage tests on the various routes 
are also provided on this panel, as well as the multiple contact 
switches for getting the rail drop between any of the four 
earthed points of the track and any of the route termini. 

Each feeder panel has mounted on it two Bertram Thomas 
magnetic blow-out circuit-breakers, two Weston illuminated 
ammeters, two single-pole quick-break switches, two Thomson 
integrating wattmeters and two Wurtz lightning arresters and 
kicking coils. As each route is supplied by a separate feeder, 
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the energy used from day to day on any route can be ascer- 
‘tained, and valuable information obtained regarding the opera- 
tion under different conditions. 

A main three-pole throw-over switch in the circuit of each 
generator is mounted on a pedestal on the floor below the 
switch gallery, for connecting generators to the traction switch- 
board as compound machines, and to the lighting switchboard 
as shunt machines. The shunt resistances are mounted below 
the Gallery floor, and are operated by means of hand wheels 
erected in convenient positions in front of the switchboard. 


OVERHEAD EQUIPMENT. 


The overhead equipment was carried out by Messrs. J. G. 
White & Co., aud the greater portion is of span-wire construc- 
tion, with the exception of 24 miles of side bracket, in out- 
lying districts, and 22 miles of centre-pole construction in the 
wide main thoroughfares in the centre of the City. 

The poles are of lap-welded mild steel of the sectional type 
to the British Standards specification, and their fittings are of 
pressed steel, all straps, bolts, and nuts being galvanised. The 
poles are planted at the usual distance of 40 yds. apart, and the 
holes have been filled in with 5 to 1 Portland cement con- 
crete to a radial depth of not less than 8 in. around the pole. 
Hard-drawn copper trolley wire of circular section and 0-4 in. 
diameter, is employed ; its specified breaking stress is 24 tons 
per square inch. 
out, is fixed at a height of 22 ft. above the track, and flexible 
suspension has been adopted in all cases. It is arranged for 
centre running on allspan work, and no greater deviation than 
6 ft. from the centre of the track has been allowed in any 
case. On curves the wire in no case assumes an angle of less 
than 160deg. 18 in. ears are employed on the straight, and 
30 in. and 33 in. ears on curves. 

The section insulators are of the straight under-running air- 
gap pattern, and are capable of standing a stress of 4,000 lb. 
Span wires of 7/12's S.W.G. galvanised steel have been 
employed, with a breaking stress of not less than 4,000 lb. 
Duplicate insulation is used throughout. The insulator bolts 
are 2 in. in diameter, and both insulators and “Brooklyn strains” 
are capable of withstanding a stress of 6,000 lb. 

The guard wires are of 7/16's S. W.G. galvanised steel, with 
a breaking stress of 2,5001b. Guard wiring, however, has 
been reduced to a minimum, owing to the Corporation, on the 
advice of Mr. M'Cowen, having required the telephone com- 
pany to put all their telephone wires on tramway routes under- 
ground. This, it is expected, will considerably minimise trouble 
with the overhead equipment. 

Section feeder pillars are placed half a mile apart on all routes, 
and at shorter distances in the centre of the city to suit local 
conditions. The section and feeder pillars are arranged for 
double insulation, and are provided with the following switch 
gear: Two 400-ampere quick-break switches, four 200 ampere 
quick-break switches, a bus bar of 1 sq. in. section, a lightning 
arrester and kicking coil, a terminal board for telephone and 
test-wire terminals, and a telephone plug box. The current 
density for all switches and connections is 500 amperes per 
square inch. A small separate door is provided for getting to 
the telephone plug boxes, and owing to trouble from damp 
experienced with telephone instruments placed in pillars, the 
usual method has been departed from, and plug boxes only 
are provided in the pillars. The instruments themselves are 
provided with an induction coil in the handle, and an instru. 
ment is taken on each car. This can be plugged on to any 
pillar, and communication is thus made with the power house 
or car sheds as desired. 

The centre poles are lighted by means of two incandescent 
lamps fixed on each pole at a height of about 12ft. from the 
ground; these are simply for the purpose of indicating the 
position of the poles at night, and not for street lighting. They 
are supplied from the lighting mains. Provision was made for 
erecting arc lamps on the centre poles for street lighting, but 
this matter has been deferred for the present. 

The overhead equipment in the six car sheds and the 
approaches to them has been carried out by Mr. M'Cowen's 
own staff. Mechanical ears have been employed on this work, 
and Mr. M'Cowen informs us that it has resulted in a consider- 
able saving in cost and gives excellent running. In some of 


The trolley wire, which is double through- |. 


the larger sheds one trolley wire is arranged to serve two lines 
of track; this method has been adopted with a view to reducing 
complications in the overhead special work, and as in one case 
as many at 17 tracks are taken off the two approach tracks, and 
in another 20 tracks are taken off a single track, the possible 
complications of overhead equipment can be imagined. The 
overhead wiring of each shed is separated from the street 
wiring by section insulators, and the supply of energy to each 
shed is controlled by a circuit breaker and wattmeter, so that 
the energy used in the sheds can be carefully watched and the 
outside lines protected from interruptions due to faults in the 
car sheds. The approaches to each shed are brilliantly lighted 
by means of arc lamps supplied from the lighting mains where 
these are available, and in the other case from the tramway 
supply. 
UNDERGROUND FEEDERS, 

The feeder cables are of Callender’s well-known bitumen 
insulated type, laid in earthenware troughs run in solid with 
bitumen, the troughs being covered with hard burnt tiles. 
Two cables only are laid in each trough, the arrangement 
throughout being that the feeder together with the telephone 
and test wire for the same route are placed in the same 
trough. There are 16 line feeders and four rail return feeders. 


ti 


Fic. 6.— BoaRD or TRADE EARTH RETURN TEST PILLAR. Scale 1: 20. 


A line feeder is provided for each route, and two line feeders 
to the central district of the city. The rail return feeders are 
taken to four of the principal junctions, and are connected to 
the rails at these points through special switch pillars (Fig. 6) 
provided with a maximum demand indicator to register the 
earth plate current, and an ammeter, together with the neces- 
sary switch gear and battery for testing the condition of tho 
earth plates which are placed at these four points. The rails 
are not earthed at the generating station, and neither positive 
nor negative boosters are at present employed in connection 
with the distributing system. | 

The length of the feeders varies from 1,500 yds. to 7,500 yds., 
and the section varies from 1 sq. in. to 0:15sq. in. of copper. 
The section of the rail return feeders varies from 24 sq. in. to 
13 sq. in., depending on the load in the various districts. All 
cables were subjected to the specified pressure test of 2,900 
volts. and short lengths after being submitted to the usual 
bending tests failed to break down with 30,000 volts. These 
tests were carried out in the presence of Mr. M'Cowen at 
Messrs. Callender's works. 
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Sykes conduits have also been laid to various junctions 
throughout the system, with a view to increasing the feeder 
capaeity at a future date, as spare ways should the development 
of the undertaking require it. 


PERMANENT WAY. 


The reconstruction of the permanent way was commence: 
last February under the superintendence of Mr. E. S. Pinker- 
ton, who acted as resident engineer, and Mr. F. Lewis, who 
acted as clerk of works. All the routes were laid as double line 
to a gauge of 4 ft. 9in., and the work now completed consists 
of about 80 miles measured as single track. Sixteen single- 
track miles of the tramways were laid only five years ago, and 
as this portion of the work was in fair condition the renewal 
of the special work, bonding and general repairs, was the only 
work necessary in connection with them. 

British standard sections were adopted for the rails and fish 
plates used in the new track. No. 4 section, weighing 105 Ib. to 
the lineal yard, was used on the straight and flat curves, and 
No. 1C section, weighing 111 lb. per yard, on curves of 66 ft. 
radius and under. The rails were manufactured to the British 
standard specification by the North-Eastern Steel Co. 

The rails are anchored at the joints with Cooper anchors, 
consisting of 2ft. lengths of rail inverted and riveted to the 
under flange of the rails with 12 rivets at each joint. Attached 
to the rail between the joints are intermediate anchors spaced 
about 11 ft. apart, consisting of sections of steel joists 8 in. 
long riveted transversely to the under flange with four rivets to 
each anchor. The tie-bars which are of mild steel 2 in. by lin. 
are Bayliss’s patent with lock nuts at both ends. The joint 
bonding has been executed with 0000 B and S gauge copper 
bonds of the protected type. Two bonds are fitted to each 
joint under the fish-plates. Solid crown cross bonds have been 
put it at 40 yd. intervals in the tracks and 80 yd. intervals 
between the tracks. 

The whole of the special work was manufactured and sup- 
plied by the Lorain Steel Co. ; it was manufactured and fitted 

T eld at the company's works in America and delivered in 

Belfast ready for laying. At junctions the points are made to 
a radius of 150 ft. and are armoured with manganese-steel 
insert pieces. The crossings are of the iron- -bound type with 
steel-armoured centres. We are informed that the care with 
which the work had been designed and manufactured enabled 
it to be put together on the site without the slightest trouble. 
Owing to the close spacing of the rail anchors it was possible 
for some modifications of the usual method of track- -laying to 
be made, and to do away with the necessity for removing tem- 
porary rail packings after the concrete had been putin. The 
method adopted was as follows: 

When the necessary excavation had been completed the rails 
were put in position, the fish-plates, anchors, tie-bars and bonds 
fitted, and the rails packed temporarily in the usual way, 
leaving sufficient space underneath for the proper thickness of 
the concrete bed ; then, when the plate-laying had been com- 
pleted, plastic coherete packing was put under the anchors and 
left for about 24 hours to set. The concrete bed was then put 
in in the usual way and packed tight under the rails while in 
a plastic state, the temporary packing being drawn in front of 
the concrete gang, leaving the track supported on the perma- 
nent anchor packing instead of relying upon the temporary 
packings which usually have to be withdrawn after the con- 
ereting has been completed. 

The concrete bed under the rails consists of broken stone, 
gravel and cement mixed in the proportions of six of the aggre- 
gate to one of cement. Its normal thickness was 7 in., an the 
upper surface was finished lin. above the rail bed. Where 
the foundation was considered unreliable the thickness of 
the concrete was increased, in some places to as much as 
12in. The paving has been executed with granite setts 
5 in. to 53 in. deep and 3in. to 4 in. wide. The setts were laid 
on a dry compo bed, mixed in the proportions of four of sand 
to one of cement, ‘which was thoroughly wetted after the 
paving had been laid, and the joints were then grouted up . 
with three to one compo. and back washed after the setts had 
been rammed. In the bulk of the work the rails were not 
parged, as the grouting was found to fill properly the space 
between the setts and the web of the rail, and to make a more 


satisfactory job. In some places, where it was necessary to 
turn the traffic on to the road immediately after completion, 
such as at road crossings, the rails were parged, the setts bedded 
on sand, the joints racked up with chippings, and grouted with 
pitch and creosote oil. 

The work in connection with the permanent way was started 
in February, and has been completed in a record-breaking time, 
which speaks well for the organisation and energy of the staff 
of the contractors. In carrying out the work numerous altera- 
tions had to be made to sewers, gas, water and other mains, 
and in two places roads had to be lowered to provide the 
proper headway under bridges. 


CAR DEPOTS AND Cans. 

When the Corporation took over the tramways there were 
five existing car depots, and four of these depots have been re- 
constructed. An entirely new car depot has also been built, 
which provides accommodation for about 30 cars. One of the 
reconstructed car sheds will serve as a central depot, and a large 
portion of it will be laid out eventually as car building and re- 
pairing shops. "The special track work at this depot was par- 
ticularly complicated, as owing to the narrowness of the street 
20 lines had to be passed into the depot off the single street line. 
This work was carried out by Hadfield’s Steel Foundry Co. 

The floor work is much the same at the various depots. 
The lower floor, or pit, is 4 ft. 6 in. below the rail level. When 
completed, the sheds will be able to house a total of about 
380 cars. The 170 cars are of the double-deck, single-truck 
Brush type, with a carrying capacity of 54 passengers. Their 
overall length is 28 ft., width 6ft. 10 in., and the extreme 
overall height is 13 ft. 2in. Hudson & Bowring’s patent life- 
guards are fitted to each car, and Acme linen screen type 
direction indicators are used, ‘lit up with three glow lamps. 
The total weight of each car is about 8 tons. 

Besides these 170 new Brush cars, there are 50 horse cars 
undergoing conversion for use on the new system ; the ap- 
pearance of these cars when reconstructed will not differ 
materially from the new ones, save in the upper deck, where 
they are a few feet shorter than the Brush cars. They will 
carry 48 passengers instead of 54. The electrical equipment 
of the converted cars is similar to that of the new cars, and 
both have been supplied by the British Westinghouse Co. The 
car reconstruction work has all been done in Belfast, under 
the superintendence of Mr. A. A. Blackburn, the car works. 
superintendent. It is expected that a further number of 
horse cars will be converted for electric traction. 


DESTRUCTORS AND THEIR BYE-PRODUCTS.* 
BY F. L. WATSON, 


With regard to the construction of destructors themselves, the 
various designs differ principally in the methods of feeding, the 
methods of taking off the gases of combustion and the methods of 
applying forced draught to the furnaces. The simplest and most 
primitive method of feeding is the front feed." In this system 
the furnace has only one door, into which the refuse is thrown by 
the shovel, and from which the clinker is withdrawn when neces- 
sary. This system is very suitable and convenient for small plants, 
where the cost of labour is of no great importance, and it has had a 
very considerable vogue, even for large 1 in cases where high 
steam raising results have been considered more important than 
cost of labour or other considerations. This system lends itself 
readily to the spoon- feeding of a furnace, which, in the case of 
coal fired boilers as well as of destructors, is productive of a maxi- 
mum rate of evaporation, but not necessarily of final economy. 
The ''front-feed " system has the disadvantage that the unburnt 
refuse and the clinker have to be dealt with on the same floor, and 
there is always a risk of getting the two articles mixed up. 

The “ back-feed" system has been applied in many successful 
installations and has been adopted by various makers. It appears . 
to me to possess every advantage which may be claimed for the 
** front-feed " system, and some additional advantages. In the 
' back-feed " system the refuse is stored in a convenient bin, which 
may, if desired, be enclosed to form & hopper, at the back of the cells 
away from the heat of the furnaces, and at a level which may be 
most conveniently arranged for easy charging. The refuse is thrown 
into the furnace by t the back door, and the clinker is withdrawn 
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from the front. The grate and drying hearth may be conveniently 
sloped so as to facilitate both the charging and clinkering operations. 
It willalso be apparent that the height of cill convenient for throwing 
refuse in is not the same as the height most convenient for drawing 
clinker out. With ** front-feed cells a compromise has to be arrived 
at, but with “ back-feed cells the cills of charging doors and clinker- 
ing doors may each be fixed at the most convenient height above 
the respective floors. 

The “ top-feed ” system is also one which has enjoyed and still 
enjoys a very large measure of popularity, and has been adopted 
with more or less success by, I think, all the different makers of 
destructors. In the most usual form of ''top-feed " destructors a 
floor is provided on the top of the furnaces on which the refuse is 
tipped, and feed holes of various forms are arranged so that the 
refuse can be pushed or shovelled by hand into the furnace. ‘‘ Top- 
feed" furnaces are frequently arranged back-to-back,” or in double 
rows, thus economising space and keeping the whole plant more 
compact. The charging holes are sometimes closed by lids, and 
sometimes, by packing the refuse into the feed hole, whose form is 
arranged to permit of this being done. 

It will be observed that on all these methods of feeding, a pro- 
vision is made for the storage of a certain quantity of refuse, and 
this is always necessary because a destructor must work with strict 
i hid if it 18 to be successful, and the collection and cartage of 
refuse is usually arranged to be done in the shortest number of hours 
per day, and cannot very well be changed about to suit the require- 
ments of the destructor. 


It would solve & great many difficulties if ordinary town refuse 
could be stored in a large hopper tapering towards the bottom, and 
having a door out of which it could flow when required, exactly as 
is done in the case of the storage of coal for gasworks and boiler 
purposes. Unfortunately, even with the best of arrangements, a 
piece of matting or oilcloth, or a large can coming through with the 
refuse is sufficient to cause a block and stop the whole business, and 
we must therefore reckon with the ascertained fact that refuse will 
not flow as a dry material will. It is, undoubtedly, a great advan- 
tage to get rid of handcharging altogether, and this has been done 
with some success in several plants. I have a diagram of one 
method which has been adopted at Westminster and at Blackpool, 
and with some modification at Bromley. In this arrangement the 
refuse carts tip their load bodily into the furnace on arrival at the 
destructor. A door is provided large enough to permit this, and is 
sealed by dipping into water all round its edges when closed. When 
the door is opened a movable hopper fits into the opening so that 
the refuse does not fall into the water trough. The arrangement 
works very well and is remarkably clean and wholesome for the 
workmen. The one difficulty it presents is that of storage, and in 
the instances mentioned this difficulty is got over by providing sufti- 
cient spare carts to stand full at the destructor until required. 


For larger plants another system of storing has been devised, 
which is being installed on a small scale for the Leeds Corporation, 
and is also under construction in St. Petersburg, and will shortly be 
employed at Newcastle. In this arrangement the place of the spare 
carts is taken by a series of storage tubs having self-opening bottom 
doors which are held closed by means of lifting chains. Into these 
tubs the carts tip their loads on arrival at the destructor. The tubs 
are lifted by an overhead travelling crane, and stacked full until 
required. Each tub holds a full charge for a furnace, and in charg- 
ing, the tub is lifted by the crane and placed on the top of a movable 
hopper, which is caused to descend by the weight of the tub. The 
water-sealed door is connected to the hopper by an arrangement of 
rods and levers, and is thus automatically opened by the descent of 
the tub, and in the same way automatically closed when the tub, 
after being emptied, is lifted clear by the crane. It is too early yet 
to say much of the results which will attend this method of charging 
destructors, but it has been considered to promise sufficiently well 
to justify its construction under guarantees. It will, in large plants, 
effect a considerable saving in labour, and this will be sufficient to 
justify the capital expense of the additional machinery involved; it 
is not, however, suitable for small plants. For capacities up to 60 
or 80 tons per day I do not think anything will be found superior 
to the ordinary ''back-feed," or the ordinary top feed," or the 
Bromley cart feed" system, either of which may be adopted 
according to circumstances. 

As regards the taking-off of the gases of combustion, there are, 
speaking broadly, three methods in use. 

The first and most primitive is the drawing off of the gases at the 
back of the furnaces. This answers quite well with “ front-feed ” 
cells, but if adopted with cells which are fed from the back it results 
in unburnt gases and smoke passing away to the flue. 

The next method to be considered is that by which the gases from 
one cell, or division,“ of the destructor (for in this system the 
destructor can hardly be said to have any cells) are carried into the 
next division, and so on to the end of the battery. The last section 
of the battery has thus to carry through the whole of the gases from 
the plant, which makes it pretty warm for the stoker at that end. 
Furthermore, there does not appear to me to be quite the same 
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certainty of perfect combustion in the last section as there is with 
cellular systems, and it is not possible to repair any one section 
without stopping the whole plant. For these reasons I should not 
advocate this system except for small plants, and if adopted for 
large plants I should consider it necessary to divide them up into 
small batteries. E f 

The next system is that in which the outlet flues are situated 
towards the front of the furnaces, and are connected by cross flues 
with a common combustion chamber, in which all the gases mix 
before passing to the boilers. This system, which was originally in- 
vented by Mr. William Horsfall, of Leeds, has been adopted very 
largely, and is now used by several of the best known makers. The 
system ensures a perfect mixture of gases at all times, and enables 
each cell to be repaired independently. The course of the gases from 
the grate to the boilers is a trifle longer with this arrangement than 
with that in which they pass from one section to the next and so 
on, but this is, in my opinion, more than counterbalanced by the 
other advantages of ihe system. 

To come now to the different methods of applying forced draught. 
Steam jet blowers are frequently accused of being very wasteful in 
steam, but as they have been tested down to 10 per cent. of the 
steam raised, I do not think that fan draught can show a much 
more economical result than that. For refuse containing large 
quantities of carbon, the injection of steam with the air has an 
advantage in the production of water-gas in the lower part of the 
fire, and the carrying of the combustion to a point further on in the 
furnace, and the production of a longer flame; it also assists in pre- 
serving the grate bars. Fan draught, on the other hand, seems 
specially suitable for refuse which is chiefly of a vegetable character, 
and when suitable fans or blowers are used, it is possible to get a 
very much higher blast pressure than is practicable with steam jets. 
If a system of feeding be adopted which will enable very large 
quantities of refuse to be charged into the cell practically instan- 
taneously there is going to be a great advantage from an increased 
rate of combustion ; and in such plants I have no doubt that fans 
will be the most successful. For smaller plants I consider that 
steam jets, if well designed and properly made, will hold the field 
for a long time to come. 

There is a considerable advantage from heating the blast for 
destructors, and this has been done in various ways. In some cases 
an air heater consisting of a stack of pipes fixed in the flue at the 
back of the boilers, is used, through which the air for combustion is 
drawn by the blower or fan. The rise ot temperature obtained by 
this means, though undoubtedly valuable, cannot be very great 
unless there is a big waste of heat from the boilers. 


Another system is to deliver the air through cast iron side boxes, 
fixed in the furnace sides, which boxes are kept hot by their contact 
with the clinker and burning refuse, and at the same time these 
boxes give a protection to the brickwork of the cell against destruc- 
tion by clinker. An ashpit temperature of 400°F. to 600°F. can 
thus be obtained, which must very materially assist combustion. 


In furnace details great improvements have been made, and it 
should particularly be mentioned that all doors should fit tightly on 
planed faces to prevent the escape of gases or the inrush of cold air, 
and modern high temperature destructors require to be very strongly 
stayed. The furnace linings must also be constructed of the best 
firebricks, or their life will be short. It must be remembered that 
in a good destructor, properly worked with forced draught, the con- 
necting flues and combustion chamber, as well as the inside of the 
furnaces will be maintained at a constant bright red or nearly white 
heat, and it should be the aim of & destructor foreman to see that 
the heat is never permitted to drop while the plant is at work. 

It is very largely & question of perfectly regular stoking, and of 
ihe proper adjustment of the chimney pull and the forced draught. 
Too strong a chimney pull will at once reduce the temperature, and 
the aim should be to work with the least possible draw over the fire, 
practically a plenum in the furnace itself. It will also reduce to a 
minimum the amount of dust carried out of the furnace, which is 
most marked when a very strong chimney draught is used. As 
close as possible to the furnace combustion chamber should be fixed 
the boiler or boilers which are to utilise the available heat. For 
every 10,000 inhabitants there is roughly 10 tons of refuse per 24 
hours, and this is capable of producing over 50 m.r. if properly 
utilised. Therefore the boilers are a most important item, and they 
should be properly proportioned to the plant. They may be of any 
of the well-known types, but the water-tube " boiler is generally the 
most convenient, and I think the most efficient. 

After the boiler, in all but the smallest of plants, a dustcatcher 
should be fixed. The most widely-known form of dustcatcher is on 
the centrifugal principle, the heavier particles of dust being separated 
from the gases by centrifugal force while the gases are passing rapidly 
round the interior of a circular annular chamber. The dust is col- 
lected in external pockets attached to the chamber. It has been 
found that such a dustcatcher is capable of arresting over 98 per 
cent. of the total dust contained in flue gases. "The material col- 
lected in the dustcatcher is extremely fine, sharp and clean, and is 
used for various purposes, one of the most important being as a 
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base for disinfecting powder. From the dustcatcher the gases pass 
to the chimney, and this need not in most cases be of any great 
height. The old-fashioned high chimneys were only necessary for 
old-fashioned low-temperature destructors. With a modern de- 
structor, unless the situation is very exceptional, a chimney from 
60 ft. to 90 ft. in height is all that is necessary. 

One could almost fill another Paper with descriptions of the 
various machinery for the manufacture of mortar, crushing and 
screening of clinker, the convenient removal of clinker from the 
front of the furnaces, and the manufacture of clinker bricks and of 
concrete flags, &c. All these machines have been made the subject 
of EA study, and may be obtained specially adapted to destructor 
work. 

With regard to the buildings surrounding the plant, these should, 
as far financial considerations will permit, be ample in size, lofty, 
well ventilated, and lighted from the top, and the openings for 
wheeling out clinker, &c., should be provided with doors, in order 
to prevent the draughts which are frequently troublesome in destruc- 
tor houses, causing dust to blow about and get into people's eyes 
and throats, 

Generally, it may be said that when all proper precautions have 
been taken in the construction and working of the plant a destructor 
is a source of no nuisance whatever, and the only inconvenience of 
which the neighbours could possibly complain is that due to the 
carting of the refuse through the streets. Even that can be reduced 
to a minimum by the use of proper carts and by proper attention to 
cleanliness. In numerous instances dwelling houses have been 
built in large numbers close to an existing destructor after the latter 
has been at work, and I remember one instance in which the owners 
of some property near a proposed destructor, after attending at the 
Local Government Board enquiry and raising all the opposition of 
which they were capable, proceeded as soon as the plant had been 
erected to acquire more land and construct more houses much closer 
to the plant than those which they originally possessed. 

As examples of good practical results in the way of steam raising 
and electrical production, I insert here particulars of the official 
12 hours' test of the Batley destructor in May of this year, and an 
abstract of the report presented to the Corporation of Bradford by 
Mr. W. M. Binny on a trial carried out by him at the Sunbridge- 
road destructor in that city. It will be observed that the latter 
trial was run over seven days and nights continuously. The steam- 
raising results agree reasonably with those wbich have been got in 
oiher instances, bearing in mind that the refuse of different towns 
is by no means equal in calorific value. The total electrical output 
for the week being 50,038 units, and the refuse burnt being nearly 
833 tons, the output per ton was 60 units, which is pretty good fora 
continuous result, seeing that all steam used by jets and feed pumps, 
and blown off through the safety valve, was also raised by the 
destructor itself. At Batley a superheater is installed, so that the 
steam is delivered to the engine over 50 yds. away at a considerable 
superheat. 


TEST REPORT ON BATLEY DESTRUCTOR. 


Total quantity of refuse burned per 
cell per 24 hours ............ 5 
Tons per man per shift 


Total of elinker and ash from refuse 


burned during test 


6 » % E 6% „„ „„ „ 


9 tona 18 owt. 1 qr. 
6°6 tons. 


421 tons. 


(Norz.—Ashes were weighed wet as cooled.) 


Number of firemen and chargers .. 


Wages per daů᷑ ʒ eere. : 
Number of boilers and type ...... 
Size of boilers ................. r 


Mean steam pressure on boilers.. .. 


18. 

4s. 10d. 

Two marine type, Babcock & Wil- 
cox water tube. 

2,393 sq. ft heating surface in each. 

146:5 lb. per square inch. 


Total steam generated in boilers .. 2,191,000 Ib. 
Total steam gnrtd. in boilers pr. hr. 13,042 lb. 
Total steam generated per sq. ft. 

heating surface per hour........ 2-72 |b 
Total steam generated per lb. of re- 

fuse from and at 212?F. ........ 1:25 Ib 
Mean feed temperature .......... 195:6^& 
Mean main flue temperature 1,880°F 
Mean temp. of flues leaving boilers. 496°F. 
Economiser en 160 tubes. 


No. 2. Trsr.— Steam used by jets for forced draught (including feed pump, 
economiser, engine and leakage). The electric light engine was stopped 
and disconnected. 


Date of tes rs March 22, 1905. 
Duration of test ................ 6 hours. 
Total evaporation by boilers in 6hrs. 18,698 lb. 
Number of boilers in use ...... .. One. 

(NorrE.—No. 2 boiler was shut off entirely.) 
Water evaporated per hour ...... 2,283 lb. 


No. 3 Test.— Steam used for feed pumps, economiser engine and leakage. 
The steam jets and electric light engine shut off and disconnected. 


Date of tes .. March 22, 1905. 
Duration of tes& ............ .. . . 2} hours. 
Total evaporation of steam by boiler 
for 2? hours 2, 258 lb. 
Water evaporated per hour ...... 1,003°6 lb. 


During Test No. 2 the destructor cells were kept working at the same 
capacity as during No. 1 Test, thereby deducting steam used per hour in 
Test No. 3, when the steam jets were shut off, from steam used per hour 
in Test No. 2. The difference, namely, 1,280 lb. of steam per hour is the 
amount approximately required to work the jets for forced draught when 
the cells are working at their guaranteed capacity. | 


No. 4 TEsT.— Electrical output of the steam engine and dynamo. 


Date of teste... from noon, March 15, 1905, to noon 
March 22, 1905, inclusive. 
Duration of test ................ 168 hours. 
Readings of dynamometer at be- 
ginning of tes .. 54,840. 
Ditto at end of tees . . 105,478. 
Difference ................ NUR 50,638. 
Mean voltage ..... Curie Naves p a 516:7. 


Mean steam pressure in steam chest 130 Ib. per square inch. 


The above output might be increased if it could be arranged for the 
engine and dynamo to utilise the steam that blows off at the relief valve. 


Date of test ............... ꝗ May 18, 1905. 

Duration of tet —— — 12 hours. 

Number and type of cells ........ Three cells, ** back-feed ” type. 
Total grate surface ...... re 90 super. feet. 

System of forced draught ........ Horsfall patent steam-jet hot blast. 
Nature of refuse ................ Trade, household and night soil. 
Number, size and type of boilers .. One Lancashire boiler, 8 ft. by 30 ft. 
Economiser—No. of tubes “ Green’s,’’ 72 tubes. 


Total quanii*y of refuse burned 
Total quautity of refuse burned per 
square foot of grate per hour.... 
Tons per man per shift 
Total water evaporated 
Total water per hour ............ 
Total water per lb. of refuse from 
and at 212^F. or 100°C. ........ 
Percentage of clinker and ash to 
refuse burned 
Mean steam pressure ...... $66 wie 
Mean feed temperature 
Mean main flue temperature ...... 
Mean temperature behind boilers.. 
Horse-power developed at 20 lb. 
steam per 1. H. . per hour 
Purpose for which steam is utilised 


16 tons 10 cwt. 


lewt. O qr. 5lb. 
53. 

4,880 gallons. 
406:6 gallons. 


1-60 lb. 


33 per cent. 
175:4 Ib. 

56 TF. 
2,000 F. 
675 F. 


203:3. 
Generating electric current, central 
station adjoining. 


No. 1 Test.—Of the whole of the Destructor and Electricity Plant together. 


Date of tees 


Duration of tes 
Number and type of cells ........ 
Total grate surface. 
System of forced draught ........ 
Average air pressure under grates .. 
Average steam pressure on blowers. 
Nature of refuse 
Total quantity of refuse burned .. 


From noon, March 15, 1905, to noon, 
March 22nd, inclusive. 

168 hours. 

12 cells single-row top-fed. 

360 sq. ft. 

Hot blast, with steam jet blowers, 

lin. water. 

54 lb. per square inch. 

Ash-pit, market and paper. 

832 tons 16 cwt. 3 qr. 


‘Summary or TrsTS. 


From the above tests it is possible to ascertain if the conditions were 
carried out by the contractors. With regard to the first condition, the 
tests show that the average consumption of refuse was slightly less 
than the guaranteed consumption, but this may be attributed to poor 
results obtained on the first day of the test, when the stokers were pro- 
bably inexperienced in getting the best results possible, and if the test 
had been continued for another 24 hours, so as to climinate the first 
24 hours, the rasults would have been quite up to, or over the guarantee ; 
and this is borne out by the steady improvement during the progress of 
the test. l 

With regard to the second condition, the test shows that the boilers 
can generate 25 per cent. more steam than they guaranteed for. 

With regard to the third condition, the test shows that the boilers were 
able to raise and provide steam at the rate of 13,042 lb. per hour instead 
of the guaranteed rate of 11,2001b. per hour. The average steam pressure 
was 146:5 lb. per square inch, while the guarantee was for 145. 

With regard to the fourth condition, the test shows that the steam re- 
quired for the purpose of creating the necessary draught amounted approx- 
mately to 1, 279 4 lb. weight per hour, while the guarantee was for 1,200 Ib. 
weight per hour. 

This result can only be taken approximately, as it was very difficult 
with the plant arranged as it is to make this test, on account of allowances 
having to be made for steam used by feed pumps, economiser engine and 
leakages of steam, and I do not attach much importance to the excess 
amount, as so very much more steam was generated than was possible to 
be used in the electric light engine, and a great deal of surplus steam 
was continually blowing off to waste through the special escape valve I 
had provided for it. 


These reports lead me to a matter of great importance to elec: 
trical engineers—the allocation of costs and returns as between the 
destructor and the electricity works, and the management of the 
joint undertaking. Ifthe cleansing department runs the destructor 
and sells steam to the electricity department, it will be run for 
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sanitary purposes, and may not give its maximum results when the 
electricity department wants them ; if.by the electricity department, 
it may be run for steam regardless. of sanitary considerations. 
Again, if the sanitary department is to be paid for steam, how is 
the quantity to be ascertained? I know of no satisfactory method, 
since the quantity used in the destructor itself is generally more 
or less uncertain. The value of the steam per ton is easily ascer- 
tained from the cost of raising the same quantity by means of coal. 
The ideal method would appear to be to drive an independent gene- 
rating set from the destructor, and to work this set as nearly as 
possible at a constant load, crediting the destructor with the actual 
output. If the generating set can also be retained in the control of 
the cleansing department, and the current delivered by meter to the 
electricity department, it is better still. 


S0ME NEW LINES OF WORK IN ELECTRO- 
THERAPEUTICS.* 


BY H. LEWIS JONES, M.D. CANTAB., F.R.C P., LOND., 
. Medical Officer in Charge of the Electrical Department at St. Bartholomew's 
1 *x Hospital. 

Papers on electrc-therapeutic subjects are not often read at the 
meetings of the general medical societies, and therefore your invi- 
tation to deliver this first Hunterian lecture on an electro-therapeutic 
subject is much appreciated by me as a mark of honour not so much 
to myself as to the subject with which I have had the happiness of 
being identified for nearly 15 years. During those years great 
changes have taken place in the applications of electricity to medical 
work, The widespread distribution of electricity for electric lighting 
purposes has rendered possible the utilisation of electricity on a 
scale which would have been impossible in former times. These 
modern facilities for obtaining supplies of current would not of them- 
selves have altered the aspect of electro-therapeutics had there not 
always been a few medical men who were attracted to the study of 
the science of electricity for its own sake and by a recognition of its 
therapeutie possibilities. As a matter of fact, the medical profession 
has never been slow in seeking to apply new scientific discoveries 
to medical uses. In electricity the frictional machine, the voltaic 
pile, the induction coil, and every other discovery of note have been 
tried in therapeutics immediately upon their discovery. 

Although there have always been a few patient workers in the 

field of medical electricity, it is nevertheless the case that amon 
the rank and file of the profession the interest excited by electrica 
methods of treatment has been slight. To those who judged merely 
by results the field seemed to be a barren one, and so long as elec- 
tricity was used in medicine mainly for the relief of states of 
debility, for the treatment of chronic paralytic ‘affections and for old 
rheumatic cases, one could understand this attitude. The results 
of electrical treatments in those morbid conditions were of the same 
order of merit as those afforded by change of air, by sea-bathing, or 
by shampooing and gymnastic exercises, and as they entail more 
trouble for their administration they failed to attract the busy practi- 
tioner. Electro-therapeutics could not thrive so long as it served 
mainly as a useful adjunct or accessory to other modes of treatment, 
but it has now made many forward strides and is becoming able to 
take.a leading part in the treatment of many morbid states. 
If any method of treatment is to command the general attention 
of the medical profession it must be able to render services which 
are superior to any which can be had from already tried and older 
methods, and, further, it should apply to conditions of disease in 
which relief is urgently needed. For example, let us take the 
treatment of urethrad stricture by electrolysis. There is no doubt 
at all that these strictures can be treated with success by the elec- 
trical method, but its use has failed to become firmly established in 
general practice because the other modes of treating strictures give 
results whieh are equally good. On the other hand, if we consider 
the cystoséopg, which is another electrical appliance for use in 
diseases of the urinary tract and, therefore, presumably appeals to 
the same class of practitioner as that which has rejected the electric 
treatment of stricture, we find that the cystoscope has been univer- 
sally adopted in the surgery of the urinary organs for the simple 
reason that if renders services which cannot be obtained in any 
other way. The -general adoption of the cystoscope by surgeons 
during the last 12 years is well shown by my own experience with 
the instrument. Formerly I was often called upon to attend at con- 
sultations with my battery and cystoscope in order that the bladder 
might. be examined by their means, but for many years past I have 
received no such request, because the surgeons now possess their own 
instruments and have mastered all the technical knowledge necessary 
to enable them to manipulate their cystoscopes for themselves with- 
out the intervention of an electro-therapeutio specialist. 

The eagerness with which Réntgen rays were taken up by the 
medical profession as soon as they were discovered may be adduced 


* Delivered before the Hunterian Society on October 11th. Reprinted 


from the Lancet. 


as a further proof that electrical methods will never suffer from 


neglect if they are capable of giving first-class results. 
The history of medical electricity has been a history of gradual 


progress by the method of trial and error—empirical for the most 
part, though based upon physics and physiology and while there 
has been much chaff there has also been a harvest of grain. 


If we 
review for à moment the benefits which medical science has gained 
from electricity, confining our attention to those things ony in 
which the advantages of electricity are incontestable, we shall see 
that the list is a goodly one. The names of Duchenne and of Remak 
may be made our starting point, their work having been the inau- 
guration of modern methods of application of battery currents (gal- 
vanism and faradism) between the years 1850 and 1860. 


The evolution of a systematic method of procedure for the exami- 


‘nation of nerves and muscles by Erb during the succeeding ten 


years forms the next landmark. Owing to the exactness of its 
diagnostic results this section of electrical work has been one of the 
most precious gifts of electricity to medicine. The principles of 
clectrical testing in paralytic disorders are universally accepted, but 
the anatomical knowledge which is needed to form the basis upon 
which the diagnosis of nervous disorders is built has been something 
of an obstacle to the general adoption of electrical testing by the pro- 


.fession at large. 


The invention of the incandescent lamp of Edison and Swan has 
given medicine some instruments which are quite indispensable. 
Even before the carbon filament was invented the importance of the 
electric lamp for purposes of medical diagnosis had been realised. 


Nitsche used tiny loops of platinum wire in his early cystoscopes 
and although he experienced endless vexations through the fusion of 


the wire filaments, so that it is said that his lamps required almost 


‘daily renewal at great expense, yet he was so convinced of the value 


of the electric exploring lamp in the field of bladder surgery as to 
persevere in the face of all difficulties until the invention of the 
carbon filament provided him with a satisfactory solution of the 
problem. Numerous lamp instruments are now used by surgeons, 
but it is only necessary to specify two of them—the cystoscope and 
the Antrum lamp—to show that here, too, electricity has rendered 
good service. 

Electrolysis as a means of destroying certain classes of nevi and 
for removing hairs and small moles may also be given a place in the 
list of first-class matter contributed to medical practice by electricity. 
Although the conditions relieved are not dangerous to life, yet the 
method fulfils the requirements we have laid down as essentials, 
because it gives results which are not attainable by any of the 
older procedures, and I am sure that there are large numbers of 
people who either are, or ought to be, very grateful for the results 
which electrolytic methods have given to them in the direction of 
cosmetic surgery. 


The short list of matters which I have just given you may serve 
to represent the position of electricity in medicine down to the time 
(1895) of the discovery of Runtgen rays. Although I have purposely 
omitted all reference to what we may call second-class matter, 16 
by no means follows that there was no good thing among all the 
other applications of electricity to medical treatment, but for my 
present purposes I am confining my attention solely to those ad- 
vantages of electrical methods in practice which admit of no question. 


The discovery of Róntgen rays at once increased the claims of 
electricity to proper recognition. The demands for X-ray apparatus 
have kept the instrument makers busy from that time to this, and 
the developments of the therapeutic uses of X rays, as well as the 
diagnostic uses, have had the effect of overshadowing the rest of the 
applications of medical electricity, so that they have been in danger 
of being forgotten by the general mass of the profession. The list 
of real gains in X-ray therapeutics is large and highly important. 
If I pass by the question of malignant disease, in which, neverthe- 
less, X-rays may be of considerable value in prolonging life, we yet 
find a goodly list: rodent ulcer, lupus, psoriasis, chronic eczema, 
ringworm, sycosis, acne, pruritus and leukamia—all these may be 
confidently claimed as conditions in which X-rays give results of 
great value. 

Time does not permit me to make more than a casual reference to 
the Finsen treatment of lupus. This may be claimed as a distinct 
gain, and may be credited to electricity, though as a practical method 
it labours under the disadvantage of extreme cost and extreme 
slowness of operation. l 

As the field of electro-therapeutics goes on growing, and as ìt 
continues to embrace the treatment of the more serious diseases 
which afflict humanity, we shall, I think, see less and less of the 
unqualified electrician. That individual derives his gains very 
largely from pandering to slight ailments and trivialities. Moreover, 
he has to trust very largely to his machines in fault of knowledge 18 
physiology and medicine. When the relief sought for is ie : 
nature of tonic or invigorating effects or the easing of a little r eu 
matism, or the strengthening of someimpotent part, or the dpud 
tion of youth to the old, then the prescribing druggist or 1 is 
with the electrical machine is considered sufficient for the d us 
with matters of such small relative importance, When, on 


THE ELECTRICIAN, DECEMBER 1, 1905. 


275 


other hand, the patient is really anxious about himself and suffers 
from some disorder of a precise nature and really feels in need of 
skilled medical advice he takes good care to look for the best 
payacan or surgeon that he can find, unless, indeed, he happens to 

e a person with considerably less than the average amount of 
common sense.* Ido not think that the unqualified electrician is 
often asked to investigate and report on a case of nerve injury. 
Anatomical and medical knowledge is needed for electrical testing 
and diagnosis and the unqualified man does not possess it. X-ray 
photography is rapidly becoming too difficult for him and X-ray 
treatment too dangerous. High frequency has already shrunk inta 
its proper small dimensions. The light bath—red, white and blue—is 
destined to become a more or less ornamental accessory in Turkish 
bath establishments instead of being relied on as a panacea for all 
kinds of painful and other affections. 

With this somewhat long preamble, which I trust you have not 
found tedious, I now come to the more immediate subject of my 
lecture—namely, the consideration of certain new lines of electro- 
therapeutic work. In spite of all the striking advances which have 
been made in the field of X-ray therapeutics, I am by no means of 
the opinion that the older field of work with the so-called galvanic 
and faradic currents is exhausted. For example, the subject of 
electrolysis has lately come into prominence afresh, not for the 
destructive actions which it exercises in its application to nevus, 
moles, &c., but as a means of introducing drugs into the system, 
and also, perhaps, for the withdrawal of injurious chemical bodies 
from the system. This use of electrolysis is not entirely novel; 
something may be found upon the subject in most of the older text- 
books of medical electricity, but of late a better comprehension of 
the physical laws of electrolysis is leading to new medical appli- 
cations which promise to be useful, Although doubtless you 
are familiar with the general principles which underlie electro- 
lysis, it may, perhaps, simplify my task if I recapitulate them 
briefly from the medical point of view. When a battery or other 
source of direct current is connected to a patient by means 
of the usual moistened pads a current flows through the circuit, 
because the wires, the moist pads, and the body are conductors. 
The mechanism, however, of the conduction in the non-metallic 
Farts of the circuit is not the same as that which holds good for the 
wires. Conduction in watery solutions of salts (and the tissues of 
the body may be regarded as coming into this category) takes place 
only by the conveyance or transport of charged particles or ions 
through the liquid from one metallic terminal to the other, and 
without this movement of material particles there is no conduction 
in liquid solutions. The moving particles or ions are the result of 
the dissociation of the molecules of the salt by the process of solu- 
tion, so that a solution of sodium chloride in water contains abun- 
dance of dissociated ions of chlorine carrying negative charges and 
of sodium carrying positive. When & current is applied there is & 
double movement among those ions—a procession of the chlorine 
ions to the positive pole and of the sodium ions to the negative, 
every ion carrying its appropriate positive or negative charge, so 
that the measurement of the current by a galvanometer in the cir- 
euit gives an accurate indicate of the number or amount of the 
ehlorine ions brought to the positive pole and of the sodium ions 
brought to the negative. 

An ingenious illustration of the state of things in a watery solu- 
tion of salts to which an electric current is applied has been drawn 
from a ball room, and though the simile is by no mean a perfect 
one I think it may interest you. The inventor of the simile says, 
imagine a ball room filled with people of both sexes, evenly dis- 
tributed, some waltzing together in couples, others moving about 
irregularly, talking together and passing on and breaking up into 
changing groups and pairs. This represents the solution of the salt 
in its normal state, the waltzers being the undissociated molecules 
of the salt, the other individuals being those molecules which are 
dissociated into ions. All are in movement, but the net result of 
all the movement leaves unchanged the general distribution of indi- 
viduals throughout the extent of the room. Then, to represent the 
turning on of the current, let a sumptuous drinking bar suddenly 
appear at one end of the room and a gorgeous mirror at the other. 
The unattached individuals will at once commence a movement 
towards these poles of attraction—the men to the bar, the women 
to the mirror. Gradually, too, the waltzers or undissociated mole- 
cules will separate into their components, and these will also 
commence their respective movements to the one pole and from 
the other, until after a certain lapse of time there will be a con- 


* A word in season may be spoken here as to the unfortunate tendency 
of rome medical men to send their cases to unqualified electricians. If 
those medical men could hear the kind of conversation with which their 
patients are regaled while under such treatment it would, I think, give 
them furiously to think,” if I may quote a French idiom. It commonly 
consiste of systematic disparagement of medical men who are said to be 
„behind the times"; only capable of prescribing useless drugs; 
ignorant of modern therapeutics,” and so on. This kind of wholesale 
detraction goes on to a considerable extent, even the sender of the case 
coming in for innuendo and disparagement. 


centration of men round the drinking bar and of the women round 
the mirror, and the number of the waltzers. or, dissociated mole- 
cules will have decreased. In the case of pads moistened with 
salt solution and conveying current from one part of the body 
to another the movements of ions are as follows. At the positive 
pole sodium moves inwards, penetrating the surface in contact 
with the positive pad on its march to the negative pole, and 
chlorine moves outwards, reaching the metal backing of the pad, 
and there is either liberated as free chlorine or else enters into 
combination with the metal to form a chloride. The pheno- 
mena at the negative pad are the complements of those at the 
positive—chlorine ions entsring the skin and tissues, sodium ions 
moving to the metal backing of the pad and there appearing as 
metallic sodium, though rapidly suffering immediate decomposition 
from reaction with the water which exists there. If the body to be 
introduced through the skin be a kathion or positively-charged ion 
it will migrate from the anode, and the substances which enter from 
the anode are the ions of the metals, of the alkalies and of the 
alkaloids; while among those which. may be usefully introduced 
from the kathode are salicylic acid and other acid radieles. In order 
to introduce ions of zinc into a given area the proper procedure is 
to apply a pad of lint or of cotton wool moistened with. a solution of 
& zinc salt and to bring to the outer surface of the pad a rod or plate 
of metallic zinc connected to the positive pole of a battery. The 
current which flows is carried by the zinc ions of: the. solution, 
which migrate inwards through the skin, and, their place being sup- 
plied by fresh zinc ions set free from the zino electrode, there 1& no 
fear of exhaustion of the supply, or of the contamination of the pad 
by ions of other metale, as would be the case if the metal used, for 
the electrode were not zinc but copper or any other soluble metal. 
When the substance to be introduced is one like quinine or salicyclic 
acid the supply of its ions must be maintained by the provision of an 
ample quantity of its solution in the fluid of the moistened pad and 
the metal of the electrode must be of platinum in order that 
extraneous ions may not complicate the process. Carbón dises or 
plates, if thoroughly pure, may be used instead of platinum, as 
carbon liberates no ions under the conditions of the experiment. 
Having so far considered the essential rules for the introduction of 
ions into the living body the next and obvious question is as to the 
advantages to be gained by the procedure. As this is far more coni- 
plicated than the administration of drugs by the mouth or by hypo- 
dermic injection it must have some corresponding advantages if it 
is to be adopted into medical practice. For purposes of local medi- 
cation there might be a field of employment for electrolytic medi- 
cation, although for general medication its use might be of no 
practical advantage. But even for local medication the method 
must be able to compare advantageously with the methods of sub- 
cutaneous injection, of fomention, or of inunction. In theoretical 
support of the electrolytic method it may be pointed out that 
whereas a hypodermic injection passes into the interstices and 
lymph spaces and may never reach the actual cells, the ions intro- 
duced electrically must enter into the composition of every cell 
through which the current penetrates, at least in those portions 
which are in close proximity to the active electrode, and, by reason 
of that penetration, they may be enabled to act more effectually 
and for a longer time before they are carried off into the general 
circulation by the lymph stream. The amount of penetration 
which follows fomentation or inunetion is rarely of great use in 
medication. GM E du 
The better way of settling this question of the merits of electro- 
lytic medication is to try experiments and to observe the results, and 
I shall therefore proceed at once to give you details of some experi- 
ments which I have made upon the local treatment of rodent: ulcer 
and lupus by the introduction of the ions of zinc. My attention was 
called to this mode of treatment by a Paper by Dr. Stephane Leduc, 
Professor of Medical Physics in the University of Nantes, which 
appeared in the latter part of 1904 under the title of The Tons in 
Medicine," and gave a masterly sketch of the whole subject of 
electrolytic phenomena in medical practice. In that Paper Prof. 
Leduc referred again to a subject on which he had previously written 
— namely, on the healing of a rodent ulcer after an Application of 
zine electrolysis. I was much struck by the originality of this 
Paper, and reproduced it in the form of an extended abstract for the 
benefit of English readers in the February number of “ Medical 
Electrology and Radiology." I also commenced treating some cases 
of rodent ulcer, choosing to begin with simple, uncomplicated small 
rodent ulcers which had not had any other kind of treatment. 
The first of these received an application in December of last year, 
and I was agreeably surprised to see it heal completely within two 
or three weeks from the time of the introduction of the ions of 
zinc. Moreover, the disease has not returned, for I saw the patient 
quite recently and found the condition excellent, without any 
sign of relapse, although more than nine months have passed since 
the application of the zinc. Since treating this patient I have been 
able to try the same method upon six or séven other cases of small 
rodent ulcer, and in every one of them I have been able to observe 


that the treatment exercises a markedly beneficial effect. I | have 
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not been able to secure so complete and rapid & healing in all of 
these cases as that which occurred in the first one, but the results 
have been uniformly good, nevertheless, and I would like to recount 
them in order that you may draw your own conclusions. 

Case 1.— One application, in January, 1905, was followed by heal- 
ing in two or three weeks. The ulcer was seen in August and was 
found quite soundly healed without relapse. 


Case 2.—One application on March Ist. The patient was about 
to leave for the south of France, and I was asked to do what I could 
in one application. The patient was an elderly lady and needed 
gentle handling, and the strength of current was kcpt rather low. 
In May I wrote to inquire and received a letter from her medical 
man as follows: The result has been most satisfactory. I found 
there was only a slight hardness left." Another letter received this 
week says: The patient is still quite well. It is indeed most in- 
teresting to me." 

Case 3.—One application on July 8rd. The patient has not been 
seen since. A letter was received to day from the medical attendant 
in answer to an inquiry which says: “If you had asked me some 
time ago I should. have said that the rodent ulcer was quite well. 
But on Sunday he showed me a pin-point little abrasion on the 
upper part of the scar. I shall see him again in a few days and if 
there is any ulcer shall send him up to you." 


Case 4.—Two applications on May 11th and June 29th. The 
ulcer was seen on October 6th and found to be healed over, but with 
& few suspicious points at the margins. There was great improve- 
ment on the orginal condition. The application was repeated. 


Case 5.—Three applications on July 18th, August 80th and Sep- 
tember 18th. The aleer was quite healed on September 27th and 
shows no sign of recurrence so far. 

Case 6.—Three applications on June 22nd, July 27th and Sep- 
tember 4th. An irregular ulcer of the upper lip complicated by the 
présence of a moustache. Seen lately and found healed in great 
part, but still showing unhealed portions here and there. 


Case 7.— Four applications on January 24th, February 14th, 
June 20th and August 1st. The ulcer was situated at the side of 
the nose near the left eye. The condition was like that in the last 
case. The patient had X-rays previously, and was treated with great 
caution through uncertainty as to what the skin would tolerate. The 
patient is improving. The ulcer is healing irregularly, but is not well. 


These results seem to me to be worthy of your attention, and I 
have great pleasure in making my first report of them to this 
society. I consider them to be of considerable promise for the 
future. I attribute the special success of the first two cases to the 
condition of the ulcer at the time of the application. This is an 
important factor for the following reasons: To obtain a successful 
effect requires an evenly distributed action of the zinc over the whole 
area of the ulcer, and in many instances this is rendered difficult by 
the state of its surface which may be partly crusted over, conducting 
badly, and partly moist and raw, conducting well. Then, too, there 
is the advancing pearly edge of the disease still covered by a pro- 
tecting layer of epidermis. In these ordinary circumstances the 
distribution of current, and therefore of the zinc ions, is an unequal 
one and some portions of the ulcer receive a better quantity of the 
zinc ions than other parts. 

There are still several small details of practice to be worked out 
in this electrolytic employment of zinc ions and it takes a good deal 
of time to get these small matters just right. At present I use a 
solution of zinc chloride of the strength of 5 grains to the ounce, 
which is very nearly a 1 per cent. solution. I have also used zinc 
sulphate at the same strength and this seems to answer equally well. 
In either case owing to the dilution there is no question of caustic 
effects. I mention this because chloride of zinc has long been used 
ia concentrated solutions for the destruction of unhealthy tissues, 
but its action as used electrolytically is not a caustic action and the 
treatment produces no additional scarring ; indeed, the healed part 
may show hardly any evidence of the former existence of the rodent 
ulcer. The magnitude of current to employ depends upon the sur- 
face under treatment. Leduc has suggested a strength of 2 milli. 
amperes per square centimetre, applied for about 15 or 20 minutes. 
In my experiments I have used rather stronger currents for pro- 
portionately shorter time. The treatment causes some slight pain 
or discomfort if the current has too great a density, but in general 
the little operation is well borne. If that is not the case I intro- 
duce a little cocaine first, using a separate pad for the purpose. 

I have brought some of my electrodes for inspection. As you will 
see, they are of simple patterns and can easily be made. The metal 
is covered by lint or cotton, tied on in some cases, and in others the 
lint is applied to fit the part under treatment and the metal held 
upon its surface. The zinc ions seem to remain in the cells of the 
affected part for some time, or at least the effect set up by the appli- 
cation seems to continue for a considerable time afterwards. For 
instance, in one of my patients, where it was evident on Septem- 
ber 6th that the pearly edge of the rodent ulcer treated on August 30th 
had not disappeared, it was decided to allow another week to pass 
before repeating the application, and a week later this edge had be- 


come very much less definite, although nothing further in the way 
of zinc electrolysis had been done to it, and a fresh application on 
September 13th brought the case to a satisfactory conclusion. The 
nppearance of the rodent ulcer at the end of the application is pecu- 
liar. When the zinc ions have penetrated thoroughly it has a milk- 
white look, rather disquieting in aspect until one is familiar with it ; 
but this dead-white colour does not mean that there is going to be 
any necrosis of tissue and seems merely to be the proper appearance 
of a tissue impregnated with zinc ions. The white colour slowly 
fades away and leaves the surface rather sore for a week or more. 
During this period a little simple ointment may be applied, but there 
must be no question of repeating the electrolysis for at least a fort- 
night or three weeks. At any rate, that is my present opinion. 
The depth to which the zinc ions can penetrate in a given time is 
also a matter requiring investigation. The rate of movement of 
ions in an electrolytic conductor has been determined and in the 
case under consideration is probably less than a centimetre in an 
hour, the actual figure being influenced by the magnitude of the 
applied E.M.F. The amount of zinc set in movement in an ordi- 
nary application of 10 milliamperes for 10 minutes is about 4 milli- 
grammes. The effect of the applications is, therefore, strictly local 

I am not in a position to say anything to-day about the influence 
of zine electrolysis upon lupus, although I have tried, and am try- 
ing, the method in several cases of the disease. The cases which I 
chose at the outset for purposes of experiment have not yet proved 
successful, partly because of their irregular attendances and partly 
through my own absence from the department during the greater 
part of July and August, but the partial results so far obtained are 
not altogether discouraging, and I still hope that an electrolytic 
method of treating this disease either by zinc (or perhaps by copper) 
may be obtained. Leduc, in his highly suggestive Paper on the 
“ Ions in Medicine," does not by any means limit his remarks to the 
use of zinc and the treatment of rodent ulcer. He suggests strongly 
that zinc ions should be tried for all kinds of indolent ulcerations 
and discharging sinuses by reason of the great antiseptic effect 
which it exercises. He also deals with the electrolytic introduction 
of the ions of other metals, of quinine, of salicylic acid, of iodine, 
and many other drugs, and the impression conveyed by his Paper is 
that, if it can only be established. by further experiment that elec: 
trolysis provides an effectual mode of percutaneous local medication, 
its applications in medical practice may become numerous. There 
is evidently a great deal of work to be done in the development of 
his ideas. It is historically interesting to recall the fact that 
Benjamin Ward Richardson made many experiments in the pro- 
duction of local anesthesia by the introduction of aconite in 1859, 
but.his work met with so much opposition and incredulity that he 
was forced to give it up. More recently, the discovery of cocaine 
has enabled the production of local anesthesia by electrolysis to be 
carried out with greater success, and I have used this procedure 
frequently before removing moles and small papillomata by needling. 

Edison, in 1890, suggested electrolysis for the introduction of 
lithium into gouty tissues and since his time several medical experi- 
menters have noted the good effect of this form of treatment. Quite 
recently Bordier* repeated these experiments, also using as electrode 
a bath containing a solution of lithium, and made a series of appli- 
cations to a patient with large gouty deposits in the hands. He was 
not only able to demonstrate the presence of lithium in the patient's 
urine, as had been done before by others, but, and this is even 
more striking, he detected the presence of uric acid in the liquid of 
the arm baths, thus proving both the introduction of the kathion 
lithium and the extraction of the anion uric acid at one operation. 
There was also a marked change for the better in the condition of 
the patient's gouty deposits as & result of the experiments. It takes 
time to follow up and to work out the various lines of research sug- 

ested by these new notions of electrolytic medication. The possi- 
Filities, as I have endeavoured to show, are highly attractive, but 
much patient work is still necessary before we can claim anything 
like final results, and I am sure that there is room for many workers 
in this new line of electro-therapeutic work. 

In conclusion, I wish once more to emphasise the fact that the 
ideas involved in this account of electrolytic medication are the 
ideas of Prof. Leduc of Nantes, and that my own position in the 
development of this line of work is simply that of a follower and 
disciple of a much esteemed friend. 


The King of Portugal and Science —During a visit to Paris 
on Friday last the King of Portugal paid a call at the Museum 
of Natural History. There he listended to five lectures, each 
of five minutes, delivered by five of France’s foremost scientists. 
M. Becquerel discoursed on uranium, Mme. Curie on radium, 
M. Lippmann on colour photography, M. Lacroix on the 
eruption of Mont Pelée and M. Moissan on the electric furnace. 
The last named made an artificial diamond and presented it to 
the King. 


— — 
— m 


* u Archives d' Électricité Médicale,” 1900, p. 529. 
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LONG-DISTANCE TELEGRAPHY IN AUSTRALIA. 
Mr. T. Howard, assistant electrical engineer, G.P.O., Melbourne, 
has sent us the following account of some interesting long-distance 
telegraph records made on Sunday morning, September 24th. Mr. 
Jenvey, electrical engineer for Victoria, who was on an official visit 
to Western Australia had made the suggestion during the preceding 
week that a trial should be made on the following Sunday, and the 
admirable co-operation of the electrical engineers in the other States 
of the Federation resulted in Broome, a station on the north coast 
of Western Australia, being placed in easy and perfectly plain com- 
munication with Cape York, an office on the extreme northern point 
of Queensland, over a distance by the route of the line of 6,601} miles 
The experiments were commenced at 11 a.m. Melbourne, Sydney, 
Brisbane, time, which under the prevailing zone system was 9 a.m, 
at Perth. Adelaide, Melbourne, Sydney, Brisbane and Townsville 
were in attendance and ready at the former hour and greeted each 
other. Cape York was then joined to the circuit, the signals to and 
from him being clear and firm. Owing to an unexpected delay at 
Eucla, which is a main repeating station situated on the Great 
Australian Bight, Perth was not in a position to communicate with 
Melbourne and the other capitals until 12 noon, but when he did 
appear there was no difficulty in speaking through to Cape York 
freely and well. Broome, a duplex station, 1,466 miles distant from 
Perth, was then connected to the circuit and he and Cape York 
passed the time of day and carried on a conversation for 15 minutes, 
at a key speed of 20 words per minute, without the least sign of lag 
in the signals. Broome stated that the temperature was 100 deg. 
in the shade there, while Cape York set it down at 80 at his end. 
The signals passed from one terminal station to the other splen- 
didly, annihilating distance in a most pronounced manner, and 
amply demonstrated to the satisfaction of all concerned that through 
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telegraph working from one end of Australia to the other was a 
practicable feat. With the arrival of this successful issue the 
terminal stations were taken off, the intermediate cirouits were dis- 
mantled, and the exporiments came to an end. 

By referring to the attached ekeleton oe of Australia the course 
of the circuit can be readily traced. There were 18 repeating 
stations, numbered in the column 1 to 18, and the various sections 
of line were made up as follows, viz. :— 

l Long-distance Telegraphy. | 


Telegraph , Class of line Distance in 
no From To 1 | wire in use. miles. 
0 Broome ix T" T 
1 Repeater at Roeburne 
2 Do Geraldton m — S T 
3 a Perth Duplex | 400)b. iron 1,466 
4 Perth Coolga: die Quad 200 lb. copper 356 
9  Coolgerdie Eucla Do. | Do. - | 563 
6 . Eucla Yardea Do. 300 lb. copper 455 
7  Yardea | Adelaide Do. Do. 385 
8 Adelaide Melbourne Do. Do. 487 
3 Melbourne Sydney Do. 800 Ib. iron 575 
10 Sydney , Brisbane Do. 100 lb. copper ` 1783 
Ps | - Do. 300 Ib. copper 318 
- i 7 Do. Sub. cable 1 
| T T Do. Aerial cable t 
11 Brisbane Bowen Duplex 200 lb. copper 430 
2 | By Do. 400 lb. iron 378 
12 Bowen ; Townsville Do. Do. 127 
13 Townsville | Junction Ck. Do. Do. 285 
14 Junction Ck.| Cape York Do. Do. 602 


— — 


3 — — 


Grand total —6, 6014 miles. 


Electrical Engineers. 


Some 10 years ago when Mr. Jenvey was again in West Aus- 
tralia—viz., on Sunday, May 26, 1895, a similar trial was made, 
and on that occasion Derby, a station 124 miles north of Broome, 
was linked to the circuit. At that period the various State Postal 
Departments of Australia were working under different and sepa- 
rate administrations, some using the Universal and others the 
Australian Telegraph Code, which fact reduced the key speed to 
10 words per minute for that trial. All Australian Departments 
are now subservient to the control of one Central Federal Office, 
aud the Universal Code has become general since 1897. For 
some reason not assigned, Derby was not available for the recent 
test. There is no direct line connecting Derby to Port Darwin, or 
the latter to Cape York, so that it was not possible to encircle the 
whole of the continent by one speaking circuit. 

The composite nature of the line and the character of the ground 
traversed must be considered in estimating the value of this achieve- 
ment. Some sections pass over desert, forest and mountainous 
country and through water, and are exposed to the destructive 
effects of high winds, storms and rain, also damage from passing 
traffic. In order that a test of the description under review may be 
successfully carried out it is necessary that: (1) The sections of the 
line must be in good working condition ; (2) the repeaters should be 
well adjusted and carefully watched; (8) batteries must be well up 
to their maximum strength; (4) there should be good local manage. 
ment and supervision of the circuits. The following were the tech- 
nical officers principally concerned in the test, viz. : Messrs. Jenvey 
and Diercks, at Perth; Mr. Unbehaum, at Adelaide; Messrs. Howard 


and Fitzgerald, at Melbourne; Mr. Nelson, at Sydney; Mr. Hesketh, 


at Brisbane; and Mr. Murphy, at Townsville, 


p————— E 


ON SOME PROBLEMS OF ELECTRO AND ELECTRO- 
THERMAL CHEMISTRY.* 


BY r. THRELFALL, F.R.S. 


The position of a chemical manufacturer when called upon for a presi 
dential addrees is not a particularly happy one. Reticence is a tradition 
of the chemical industry, and the introduction of processes based on 
electro-chemical operations has, if anything, increased the habit of, as 
well as the necessity for, uncommunicativeness. It is hoped that this 
remark may serve as my excuse for adopting a distant standpoint in the 
brief survey I propose to make of some electro-chemical matters. 

The general condition of the industry is the topic which naturally 
presents itself as of greatest interest. In the early nineties of the lagt 
century there is no doubt that very extravagant ideas were current as to 
the part which electricity was to play in the chemical industries. The 
Patent Office recordt support this view. The number of patents appear- 
ing in the Patent Index for each year under the heading Electrolysis " 
from 1891 to 1904 is as follows :—1891, 55; 1892, 66; 1893, 90; 1894, 
99; 1895, 87; 1896, 82; 1897, 74; 1898, 61; 1899, 71; 1900, 79; 1901, 
67 ; 1902, 63 ; 1904,71. The early anticipations havo not been altogether 
realised, and it is now pretty clearly seen that there are many processes 
in which the intervention of electricity is not commercially advantageous 
even though it may be technically practicable, 


TIXATION OF NiTRCGEN, 


Possibly an illustration may be the direct fixation of the nitrogen o 
the air in the form of oxides by some form of electric discharge. The 
chief difficulty here is that Nature has long ago fixed a great deal of 
nitrogen in the nitre beds of Chile, and at present it is cheaper to dig u 
the fixed nitrogen and to carry it to where it is required than it is to fix 1t 
electrically at some point nearer to the centre of consumption. The 
electric process, however, is no doubt susceptible of improvement, and 
apparently occupies the minds of a good many inventors. The shortest 
cut to a successful result will probably be found in a thorough study of 
the theory of the reaction. A beginning has already been made by von 
Lepel Ber, 1903-1905, and Dr. Otto Scheur (Zeitschrift fiir Elektrochemie, 
September 1, 1905), though no doubt a great amount of unpublished 
experimental work has been already accumulated by various patentees. 
The yield of oxides (for all the oxides of nitrogen appear to be formed) 
depends on the nature of the spark or electric flame, on the shape of the 
containing vessel, and velocity of the air stream among other factors, 
5 may well be years before the conditions for best working are clearly 
set fortb, 

In their French patent No. 335,692, Eyde and Birksland claim to be 
able to make as much as 650 kilos of oxydised nitrogen (calculated as 
nitric acid) for one kilowatt year, On the basis of power at Niagara 
price (nominally $20 per E. u. P. year) I find that 11b. of (mostly potential) 
nitric acid would cost about 0:9d., while if &10 power be considered the 
standard, the cost for power would be naturally 0:45d. With Chile salt- 
petre at 103. 6d. per cwt. at Liverpool, the value or the nitric acid content 
could be put at about 1:17d. per pound HNO,. The air oxidation workers 
would, however, require to neutralise their product for manureal purposes 
presumably with limestone, the cost of which is inappreciable in a rough 
calculation, though the labour and packing of the nitrate and nitrite 
mixture probably is not. There is no information available as to the 
other items of manufacturing cost, but it looks as if there was a possi- 


* Inaugural Address to the Birmingham Section of the Institution of 
Delivered November 22, 1905. 
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„bility of an industry in this direction with a $10 power in an agricultural: 


country. If I were working at this problem, I think I should try the 


effect of a discharge in an atmosphere carrying a lime. water fog in sus- 


pension end in rapid motion. 

Some years ago (Phil. Mag., 1893, p. 27) I noticed that mercury and 
nitrogen can be made to combine by an electric discharge at about 
0:8 mm. pressure, and not too high a temperature—say, under 200°C. It 
might be worth while to examine whether mercury vapour air and steam 
at, say, 160°C., where the vapour tension of mercury is 5:9 mm., could be 
made to yield ammonia, if not oxide of nitrogen: the mercury could pos- 


: Sibly be recovered ; if it could not its use would be impracticable. Mean- 


while, the researclies of Caro and Frank seem to have reached a practical 
stage in the commercial production of cyanamide with the electric furnace. 
So far as I understand the matter, calcium carbide was originally treated 
at about 2,000°C. with nitrogen—giving calcium cyanamide. At a later 
date the cyanamide was to be prodused in the same furnace as the car- 
bide, though, so far as I know, details have not been published. Accord- 
ing to Dr. Frank (Zeitschrift für Elektrochemie, Vol. IX., p. 858, 1903) 
calcium cyanamide can be used direct as an artificial manure. 

It was originally proposed to use cyanamide as the basis of & process 
for making potassium or sodium cyanide, but so far as is knowa to me, 
this idea has been given up, cyanide of the very high quality now required 
by consumers being more easily produced in other ways. 

The whole subject of the fixation of nitrogen is of the greatest interest 
to mankind—of greater interest than any other chemical problem; but 


whether the fixation can be best done by electricity or in other ways— 


by bacteria, for instance—is a question which time alone can decide. 

The world's consumption of ammonia and nitrate in 1903 amounted, 
according to Dr. Frank, to between eighteen and nineteen million pounds 
sterling: not a very large sum having regard to the greatness of the 
agricultural industry. I look forward to the time when, through the 
labours of chemists, the price of fixed nitrogen shall have dropped to 
something like one-tenth of its present value, and the consumption be 
limited mainly by the cost of distribution. 


NONCONDUCTING CARBON, 


Though of far less intrinsic importance than the fixation of atmospheric 
nitrogen, the artificial production of diamonds presents many problems 
of great interest. As is well known, Moissan succeeded in producing 
minute diamonds by saturating iron and other metals with carbon at 
electric furnace temperatures, and then suddenly cooling the molten mass 
by dropping the crucible and its contents into water, mercury, or melted 
lead. These experiments have been followed up by Mayorana and others, 
ending with Sir William Crookes, who produces some evidence of the for- 
mation of microscopic diamonds by the explosion of cordite in aclosed vessel. 

By far the most important investigation hitherto published on this 
subject is that of Dr. A. Ludwig in the Zeitschrift fir Elecktrochemie, 
Vol. VIII, p. 273 (May 8, 1902), and in several patents—e.y., British 
16,908 and 17,119 of 1900, and 5,482 of 1902. Dr. Ludwig has made a 
brave but unsuccessfal attempt to produce diamonds, or rather cabic car- 
bon, on the large scale. | 

The apparatus consists of compression vessels and compression pumps 
enabling carbon to be kept under high pressure. The carbon was heated 
electrically in compressed hydrogen, and it was found necessary to cool 
the product of the operation very suddenly: this was accomplished by 


f 


‘injecting water at enormous pressure, so that the carbon under investiga- 


tion was struck by jets of water moving at immense velocities. The 
result of a successful experiment was to produce a sort of carbon glass, for 
obviously the rapid cooling does not afford time for the formation of 
crystals of appreciable size, and the glass tended to resemble black 
diamond rather than clear cubicersstals. Dr. Ludwig does not state how 
much of this material was obtained, so that it is not possible to form an 
opinion as to whether the process has any commercial interest. There 
can, however, be no question as to the interest and importance of some of 
the facts disclosed, and as this work does not seem to have received the 
notice to which it is entitled in this country, I propose to give a summary 
of some of the experiments. 

First in regard to the heating. At a hydrogen pressure of 1,500 atmo- 
spheres it was found impossible to form an arc between carbon terminals, 
even at 70 volts p.d.; while with metal electrodes the formation of an 
arc required practically no pressure at all, so that heat cou'd not be 
ceveloped conveniently in this way. According to the old expériments of 
Dulong and Petit, the cooling effect of different gases depends on the 
pressure in such a way that the effect is proportional to the pressure 
raised to the 0:45 power for air and the 0:38 power for hydrogen. These 
experiments of Dulong and Petit were only made at comparatively low 
temperatures, and may have been superseded for all I know, but it is 
probably safe to assume that the cooling effect of a gas (particularly 
hydrogen) does not increase very rapidly with the pressure, so that to 
produce a state of high pressure by means of hydrogen does not seem an 
unreasonable proposal, nor does it seem likely that we are to ascribe the 
non-formation of an arc in hydrogen to excesaive cooling. 

By placing two carbon rods in contact and in series with a source of 
current at the hydrogen pressure mentioned (1,500 atmospheres — 9:84 tons 
per square inch) Ludwig encountered a very instructive phenomenon. 
The current flowed for & few seconds and then Stopped; after a few 
seconds more it rose again—again to fall to zero. The alternations, if I 
understand the description aright, continue indefinitely so long as the 
rods are kept in contact. The points of contact are found to have been 
converted into graphite at the close of the experiment. This is, so far as 
I know, a unique experience, and most probably we may accept Ludwig’s 
explanation as correct—viz., that the first result is to transform the 


heated carbon into a solid or liquid non-conducting variety. This cuts 


off the current, and after a few seconds is itself transformed into graphite 


as the temperature falls; this enables contact to be re-established and 


the cycle recura. Unfortunately, Dr. Ludwig does not give any data as to 
the temperature at which this or other.phenomens take place, and ex- 
cuses this omission on the ground of the undoubtedly great, but not in- 
vincible, difficulty of making such temperature determinations. It is, 
nevertheless, stated that the melting point of carbon falls rapidly with 
rising pressure, and that the non-conducting variety was stable down to a 
red heat when under pressure"—presumably about 1,500 atmospheres. 
The current density necessary to convert carbon into the non-conducting 
variety varies between 14 and 18 amperes per square millimetre sectional 
area according to the pressure. If a small rod of carbon or a pair of 
carbon points is heated in an atmosphere of bydrogen at 3,000 atmo- 
spheres pressure and allowed to cool, it is found that the resulting 
graphite does not differ from that formed at 1,500 atmospheres. All 
attempts to cool the transformed carbon by a jet of hydrogen compressed 
to 2,600 atmospheres, and blowing into the pressure vessel (at presumably 
1,500 atmospheres), did not result in the formation of diamond, though in 
this case the graphite crystals were of “ regular” form, and one of them 
measured 5 mm. at its greatest length. Suddenly discharging the hydro. 
gen from the pressure vessel so as to drop the pressure as quickly as 
possible only resulted in the formation of graphite. 

The most successful attempt was made at a pressure of about 1,200 
atmospheres, a carbon rod being arranged in the pressure vessel for resis- 
tance heating, and was provided with a lagging of some refractory non- 
conducting substance. The current is gradually raised till the interruption 
occurs, and this is allowed to take place two or three times. If no cool- 
ing is applied, soft pure graphite results. If, on the other haud, water at 
2,000-3,000 atmospheres is squirted in, a product consisting of carbon in 
non-conducting transparent form is obtained, but Dr. Ludwig does not 
give the yield. 

I think it is a fair inference from this work that carbon can be con- 
verted ‘‘into the non-conducting variety” at pressures not necessarily 
exceeding the moderate amount of 1,200 atmospheres, and at tempera- 
tures which are known to be quite easily attainable by resistance heating. 
The difficulty consists in preventing the reconversion into graphite as the 
temperature or pressure falls — the most rapid cooling attainableapparentl 
only operating successfully on very small fragments of material. 

In the spring of 1901, and in ignorance of Ludwig's work, I gave some 
attention to the question of converting carbon into the non-zonduct- 
ing" variety. I purposely use this definition because to make crystals 
large enough to be of value clearly introduces considerable difficulties 
compared with the production of a “ glass ” such as the one described by 
Ludwig. 

As I approached the subject in rather a different way, I may perhaps 
be pardoned for rcferring to it here. 


E 
H 
" 11 
E MEM 
"£i : ! 
£X. 5 $ 
8 ! ; 
E 5| 
< ' i 
‘ H 9 


' 
8 


368° 3999 400° 
Absolute Temperature in Degrees C. 


The accompanying diagram is the well-known diagram from Van't 
Hoff’s *' Lectures on Theoretical and Physical Chemistry ” (Vol. I., p. 27, 
of the English translation by Dr. Lehfeldt), and refers to the equilibrium 
of octahedral and monoclinic sulphur.* The figure is merely a diagram, 
and has no pretensions to be to scale. It is an ordinary pressure temper& 
ture diagram—pressures being measured in atmospheres (ordinates) and 
temperatures in absolute degrees centigrade (abscissm). The line O = 
the vapour tension line of octahedral sulphur (of course vastly magnifie 
as to the scale of ordinates), separates the region of octahedral dura 
(above) from the region of sulphur vapour (below). A is the point a 
Which octahedral is converted into monoclinic sulphur at nearly zero 
pressure—the pressure of sulphur vapour at this temperature—?.e., 
should be practically on the axis of temperature if the diagram were 
correctly drawn. A B is the vapour pressure line of solid monoclinic 
sulphur, which melts at the point B. The continuation of the vapour 
pressure curve of melted sulphur does not concern us and is not filled in 
—except that it ends at the point C—the critica! temperature of sulphur. 
Knowing the change of volume of unit mass of sulphur (say, 1 kilo) zi 
passing from the octahedral to the monoolinic form, and also the iae 
value of the reaction—in this case an absorption of heat—it is Possible 
to calculate the rise in temperature of the point of conversion e e 
pressure increases. This is found to be 0:05^C. per atmosphere, and is 
been verified by experiments in carbon dioxide undor pressure. In thi 
way the line A D can be sketched in. I have shown it as a straight ji 
but probably this would not be the case in reality. The melting par 
monoclinic sulphur is also raised by pressure, and in a perfectly sim! a 
manner, and on certain assumptions as to the constancy of the laten 
"i EDEN ESQ CROIRE ee 


* A diagram on a more rational scale is given by Van't Hoff, in his 
„Studies on Dynamical Chemistry, French edition, p. 157. 
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heat, specific heat, &c., it can be filled in as another straight line for 
diagrammatic purposes only. In this case the lines from A and B meet 
at D. "The co-ordinates of the point D were given by Roozeboom 
(Zeitschrift fur Physikalische Chemie, Vol. IL, p. 475), but no informa- 
tion is given as to how these calculations were made; at all events, I 
could find none. The line FB is the vapour pressure line of undercooled 
melted sulphur, and AF of untransformed octahedral sulphur. The point 
F is the melting point of octahedral sulphur, and FDE is the line 
exhibiting the change of this melting point by increasing pressure — this 
line is of not much importance up to D- representing a phenomenon 
that can have no permanent existence, but above D it is the boundary 
between the regions of liquid and octahedral sulphur. 

Looking at the areas, we have to the left of OAD the region of octa- 
hedral sulphur, below OABC the region of sulphur vapour. ABD is the 
area of monoclinic sulphur, and to the right of BD an unexplored area 
of the several modifoations of liquid sulphur. In practical use the 
lines of the diagram are best regarded merely as the boundaries of the 
several regions. I feel that I ought to apologiss for this elementary 
description, but my excuse is that [ do not keep these matters always 
ready for use in my own mind, and there may, perhaps, be others in a like 
predicament, 

I now proceed to answer the question which is no doubt in several 
minds, What has all this to do with diamonds ? 

The diagram suggested to me to try to answer the question, What is 
the diagram for graphite and cubic carbon? There are, of course, no 
data except thoee given by Ludwig (imperfect for lack of temperature 
information), and consequently we cannot make the carbon diagram. We 
are, therefore, reduced to guessing, and the first thing that strikes us is 
the close general analogy between the relations of the two forms of 
carbon and those of the two forms of sulphur, the third or amorphous 
state being set aside for the moment in both cases. Van’t Hoff calls 
attention to the curious fact that octahedral sulphur, which occurs freely 
in nature, has not been prepared artificially. Now, the diagram shows 
that if we have sulphur in the condition represented by some point, 
say H— . e., liquid at a temperature and pressure both higher than D— 
we can obtain octahedral crystals at once by cooling it at constant 
pressure. When we have got it cooled to some temperature to the left 
of À we can release the pressure, keeping the temperature constant. 
The succession of states may be represented by the dotted lines HK 
and KL. This will give us octahedral sulphur at ordinary tempera- 
tures and pressures, and if the cooling while the line DE was being 
crossed was slow enough we should have good big crystals. If the 
sulphur was not molten, but only in the solid monoclinic form, we should 
start from some point within the triangular area ADB, and on crossing 
the boundary AD we should get a more or less slowly occurring transition 
to octahedral sulphur—this sulphur would not exist in crystals of even 
microscopic size, but the optical properties of octahedral sulphur would 
be possessed by the product. This transition is the one usually observed 
when monoclinic crystals are kept for some time; and in fact the large 
crystals may ap unaltered to the eye, except in so far as they become 
more opaque, though the optical properties of octahedral sulphur are 
exhibited by thin sections. This kind of sulphur I have called “aged 
monoelinic " (Phil. Trans., A., 1896. Threlfall and Brearley’. 

Diamonds resemble octahedral sulphur in being occasionally found in 
Nature, but only capable of preparation in the laboratory under high 
temperature and pressure. Moissan, Crookes and others have given 
reasons for thinking that diamonds occur in Nature only as a con- 
stituent of materia] coming from a great depth, and Ludwig has tried 
to show that there is independent evidence of rapid cooling as well. 
In a general way, if one melts sulphur one gets monoclinic crystals 
though the diagram shows how this may be avoided; and Ludwig and 
Moissan have shown how much easier it is by similar means to get graphite 
‘than diamonds; Ludwig especially, in the experiments quoted, shows 
that at 1,500 atmosphei es one can get graphite orystals of diamond-like 
shape, but nevertheless pure graphite—the exact analogue of my ‘ aged 
monoclinic” sulphur. We are, therefore, encouraged to take the sulphur 
diagram and to write diamond for octahedral sulphur and “ graphite” 
for monoclinic sulphur. We now know, thanks to Ludwig, that the 
non-conducting variety is stable at a red heat—say 700°C. absolute and 
1,200 atmospheres pressure. Ludwig also points out that the stability 
increases with increasing pressure (i e., the higher the pressure the more 
‘can the crystals be cooled without transforming), It looks, therefore, 
-a8 if in the carbon diagram also the line AD slopes up to the right like 
the same line in the sulphur diagram. If this is true it means that heat 
is absorbed when the diamond passes over to graphite, which is in 
accordance with the usual statements, though Ludwig quite properly 
criticises the evidence. We have a limit for a point in the line AD 
from Jacquelain’s observation that in the aro the diamond turns into 
graphite. According to Sir William Crookes (Phil. Proc., Series A, 76 458, 
1905), and on evidence not known to me, the boiling point of carbon is 
3,870deg. absolute. The diamond turned into graphite in the arc would 
perhaps have a temperature of 3,000°C., but this is merely a tempera- 
ture at which the transformation is so rapid that it can be observed 
before the carbon burns. I do not know how rapid the change is, but 
Moissan, in his repetition of the experiment does not refer to its being 
especially rapid; and the graphitisation of amorphous carbon is decidedly 
slow both in Moissan’s experiments and in Mr, Acheson’s factory ; in fact, 
in the latter it is necessary to use a catalytic agent. In view of Ludwig’s 
observations of the extremely rapid transformation at lower temperatures 
though at much higher pressures, it looks as if the velocity of the change 
was increased by pressure. I am not aware of any experiments on the 
rate of transformation of allotropic substances at different points on the 
pressure temperature transformation curve. 

Referring to the diagram again, suppose we have molten carbon at the 
point H and try to get diamonds, Ludwig’s experiments seem to show 


that graphite is reformed on cooling even at pressures of 3,000 atmo- 
spheres. This I take to mean that D is above 3,000 atmospheres. If my 
view is correct, then to make large diamond crystals it will be necessary 
to go to still higher pressures, though how much higher one cannot say : 
still, on the view here presented there must be some point at which the 
rapidity of cooling will be immaterial, except in so far as it influences 
the size of crystals. I understand from a great artillery authority 
that it is possible to make a pressure vessel to stand any pressure below 
the maximum crushing strength of steel. Steel can be got which will 
stand a crushing stress of 70 tons to the square inch—say, 10,500 atmo- 
spheres—but its other properties are not very certain ; so we may regard 
& pressure of 50 tons per square inch as the practical maximum for long- 
continued pressure for one vessel, and 75 tons if we put the working vessel 
inside another vessel also under high pressure. But 50 tons per square 
inch is 7,500 atmospheres—more than double Ludwig's highest pressure ; 
and according to Sir William Crookes, Sir Andrew Noble has reached a 
pressure of 95 tons per square inch for a fraction of a second. There is 
obviously room and opportunity for an extension of Dr. Ludwig's work 
by any one who has sufficient time and money at his disposal. 

The problem of making a useful abrasive, though not in perfect crystals, 
of cubic carbon is simpler. In this case it is only necessary to cool so 
rapidly from any point to the right of the triangular area ADB, that the 
time is insufficient for a complete transformation in crossing the area. 
This is therefore a question of yield, and the best conditions will become 
clearer only after the velocity of transformation has been seriously 
studied at various temperatures and pressures. I see no reason except 
the practical complication why the cooling might not be accelerated by 
squirting liquid hydrogen on to the fused carbon. 

The diagram gives no information as to the possible production of 
diamonds from carbon vapour, but we know that this does not happen 
at all events at low pressures—otherwise I take it the inside of overrun 
incandescent lamps would look more like the upper part of a camphor 
bottle than a piece of smoked glass. It is obviously possible that at 
high enough pressures carbon vapour might condense to cubic carbon. 
Van't Hoff raises the pertinent question as to what happens to the line 
DE as the pressure rises. Does the line continue indefinitely or does it 
end at a sort of critical temperature" and pressure like the line OABC ? 
By all analogy the answer would be that the line stops somewhere, and 
at that point there would be no distinction between melted carbon and 
highly-heated diamond. 

Carbon is the only element which can exist in various forms, and the 
transformations of boron and silicon and selenium would form an inter- 
esting chapter in chemistry if they were worked out. There is, in fact, a 
vast and unexplored field of investigation open to any one who will try 
the combination of high temperatures and pressures on simple substances, 
and Iam glad to note that such researches are being taken up in the 
electro-chemical department of the Victoria University. According to my 
personal view the most interesting phenomena may be expected to occur 
only after the pressure is high enough to produce a material change of 
volume in the compressed substance. 


(To be concluded.) 


BOARD OF TRADE REPORT ON THE ISLE OF THANET 
LIGHT RAILWAYS ACCIDENT. 


We have just received a copy of Lieut.-Col. P. G. von Donop’s re- 
port on the accident which occurred on August 3rd on the Isle of 
Thanet Railways, and the following is the substance of it :— 


In this case as a car, containing six passengers, was running down 
Madeira-hill, Ramsgate, towards the Harbour, the driver lost control of 
it, and after passing round a sharp curve the car left the rails; it then 
ran across the road, mounted the kerb, crossed the pavement, broke 
through a railing on the inside of the pavement, and fell over the cliff, a 
height of about 32 ft. Two of the passengers jumped from the car, but 
the remaining four were injured, and in one case the injuries are stated 
to be of a serious nature. The conductor of the car escaped with slight 
injuries, but the driver was seriously injured, and the submission of 
this report bas been delayed until he was in a state to give evidence. 
The car itself was of course wrecked by the fall over the cliff, the upper 
body of it being entirely broken away from the truck, and it is surprising 
that the injuries to the passengers and the staff were not of a still more 
serious nature. The car was a single-truck double-deck car; it was fitted 
with a hand brake, a rheostatic brake and a slipper brake, the latter 
being applied by a lever from either end of the car. The total length of 
the car was 28 ft., and its wheel base was 6 ft.; it was fitted with a motor 
on each axle. . 

Madeira-hill, where this accident occurred, is a road about 230 yds. in 
length, leading from Wellington-crescent to Ramsgate Harbour. The 
gradient in Wellington-crescent for a car travelling towards Madeira-hill 
from the Plains of Waterloo is, for the first 200 yds., mostly a falling one 
of 1 in 170; it then falls for a distance of about 100 yds. at a gradient vary- 
ing from 1 in 16 to 1 in 27, and Albion House, which may be regarded as the 
top of Madeira hill. is situated on the latter gradient. It is at this point 
viz., opposite Albion House, that, according to Board of Trade regulations, 
a stop has to be made by all cars before descending Madeira-hill. From 
this point down to the end of Madeira-hill, a distance of about 230 yds., 
the gradient is a continuously falling one, varying from 1 in 13 to 1 in 16. 
In addition to the gradients above mentioned, there are a number of sharp 
curves in Madeira-hill; the only one, however, concerned in this acci- 
dent is a reverse curve, which commences at & point about 35 yds. below 
Albion House, At this point there commences a left-handed curve of 
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66 ft. radius, and about 30 yds. in length. Almost immediately at the ter- 
mination of this curve there commences a right-handed curve of 73 ft. 
radius. There is practically no straight at all between the two portions 
of this 1everte curve. Owing to the gradient and curves speed down 
Madeira-hill is restricted to 3 miles an hour. In this case the front 
wheels of ihe car ran round the above mentioned left-handed curve 
successfully, but immediately that they met the commencement of 
the right-handed curve they were derailed towards the left of the line, 
and the accident as described above occurred. The superelevation at the 
point where the wheels left the line was 4 in. in the wrong direction; that 
is to say, the rail on the inside of the curve was 4 in. higher than the outer 
one instead of the outer cne being the higher of the two. With the 
authorised speed of 3 miles an hour this want of superelevation would how- 
ever bave been immaterial. 

The evidence is conclusive that the car to which this accident occurred 
did not come toa stand at the regular stopping place opposite Albion 
House at the top of Madeira-hill. The evidence as to the speed of the 
car when opposite Albion House is contradictory ; motorman Lloyd, who 
was the driver cf the car, estimates its speed at 6 miles an hour, while 
conductor S. F. Jones, who was acting as conductor states that when 
running along Wellington-creecent he thought that the speed was excessive; 
on that account he himself applied the slipper brake before reaching 
Albion House, but, in spite of his doing so, the car, to use his own words, 
flew past the usual stopping place. There can, therefore, be no doubt 
that the car approached this spot at such a high rate of speed that driver 
Lloyd was unable to bring it to a stand before commencing to 
descend Madeira-hill and this must be regarded as the first cause of 
the accident. The wet state of the rails would undoubtedly have 
contributed to make it mote difficult for the driver to control his car, 
but for this it was his duty to have made due allowance. It is 
evident that when the car rhot over the brow of the hill Lloyd 
had lost control of it, and cn reaching the steep portion of the 
hill the speed doubtless increased. All witnesses agree that the 
wheels at this time were skidding and that they continued to do so 
until the derailment occurred. Lloyd maintains that he did not apply 
the band brake at all, but unless he did so it is difficult to understand 
how the skidding was caused, as while the wheels were ekidding the rheo- 
static brake would have been inoperative and could not therefore have 
caused it. Ore witness, however, who saw the accident, states that 
Lloyd was pulling back with all bis weight on a circular wheel, and this 
can only have been the wheel by which the hand brake was applied. It 
seems probable, therefore, that Lloyd did apply his hand brake fully and 
that ke thereby caused the wheels to ekid and deprived himself of the 
use of the rheostatic brake. The slipper brake was, however, applied all 
the time, and Lloyd appears to have been gradually gaining control over 
the car, though he did not do so quite in time to prevent the derailment. 

The front wheels of the car appear, as stated above, to have taken, 
without derailment, the left-hand curve which commenced 35 yds. beyond 
Albion House, but as soon as they reached the commencement of the 
right-band curve they were derailed towards the left of the line, and the 
car ran across the roadway and footpath and fell ‘over the cliff. The car 
was, it will be remembered, 28 ft. in length, whilst its wheel base was only 
6 ft.; the front wheels were probably swung off the liife to the left by the 
momentum gained by the two ends of the car in running at a high rate of 
speed round thesharp left-hand curve. The actual derailment was, therefore, 
due to the sharpness of the curve, and the high rate of speed at which the 
car ran round it; and with this high speed the derailment was further 
facilitated by the want of proper superelevation at the point where the 
wheels left the line. The rails of the line down Madeira Hill were in 
fairly good order, but owing to the constant use of the brakes their surface 
was worn very smootb, and this would undoubtedly have facilitated the 
skidding of the wheels on them. The wheels of the car, which were of 
chilled cast iron, were examined after the accident; it cannot be said 
that they were in very good order, as their flanges were considerably 
chipped ; tome of these defects may certainly have been caused by the 
wheels fouling the kerb, but in any case I doubt whether the condition of 
these wheels can have practically contributed to cause this accident. The 
car itself was so badly wrecked by ite fall over the cliff that it was impos- 
tible to ascertain subsequently whether the brakes had been in efficient 
order, Motoiman E. P. Jones, who had tiken that car three times down 
Madeira-hill on that same morning, stat:s, however, that they were in 
good order, and that he had had no difficulty in controlling the car. Con. 
ductor 8, F. Jones, who was on the car at the time of the accident, states 
that he had made use of the brakes when descending Bellevue-road a few 
minutes previously, and that they bad worked well. There seems, there- 
fore, to be no grounds for connecting this accident with a failure of 
the brakes. 

For the excess of speed in approaching Albion House, the whole re- 
sponsibility must rest on motorman Lloyd. The only excuse which he 
can give for himself is that the rails above Albion House had not been 
sanded, But the gradients along Wellington-crescent and between that 
crescent and Albion House were not steep enough for this excuse to be a 
valid one, and for the failure to stop the car at Albion House Lloyd must 
be held greatly to blame. As regards Lloyd's action after the car passed 
Albion House, all that can be said is tbat he does not appear to have used 
his brakes judiciously ; it is probable, however, that he lost his head, and 
it is not surprising that he did so, considering the circumstances in 
which he found himself placed and the brief experience which he had 
had of driving. The record of Lloyd’s services with the company was 
given to me in a statement submitted by the manager. From this 
it appears that Lloyd's training as a conductor commenced on 
April 10, 1905, and that five days later he commenced acting as 
such. On April 28th he was granted permission to practise driving, and 
on June 19th he was, after examination, certified by the assistant engineer 
of the line as qualified to act as motorman. On J uly 13th he was given 


half a day’s work as motorman, and on the 16th, 20th and 24th a full 
day'a work as such ; on July 29th he commenced as a regular driver, and 
it was on August 3rd that this accident occurred. Lloyd had thus been 
employed as a motorman for only nine days previous to the accident, and 
the company inform me that from the very first of those nine days he had 
been permitted to take cars up and down Madeira-hill. The gradients on 
Madeira-hill vary, as stated above, from 1 in 13 to 1 in 16; these are not 
excessive, and provided the brakes are in good order, there is no reason why 
a car should be allowed to get out of hand in descending them. Owing, 
however, to the curves of the hill, there is no doubt that if a car does get 
out of hand it will probably result in a derailment, and that may pcs- 
sibly, as in this case, lead to further disaster. For this reason it is essen- 
tial that none but experienced drivers should be placed in charge of cars 
ascending or descending this hill. From this instance it appears to be 
customary with the company to allow drivers, immediately that they have 
completed their training, and without any further practical experience, to 
take charge of cars negotiating this hill. To permit this to be done is 
simply courting disaster, and I consider that great responeibility for this 
accident rests on the company for having allowed a driver of so little ex. 
perience as Lloyd to have charge of a car which had to ascend and descend 
this hill. The arrangement of the lines on Madeira-hill where this accident 
cceurred is susceptible of improvement, and it is understood that the 
company intend to take stepa at an early date to carry out certain altera- 
tions with that object. The only other point which calls for remark is 
the method of applying the slipper brake on the car which met with this 
accident. It is usual on tramcars for the slipper brake to be applied by 
means of a circular wheel, and the driver can thereby regulate the pressure 
with which the wood blocks are applied to the rails, and, if the blocks are 
worn, he regulatesthe pressure accordingly. On this car theslipper brake was 
applied by means of a lever which had, when brought into use, to be moved 
completely over, thusfullyapplying the brake; but the pressure with which 
the blocks were applied to the rails would clearly depend on whether they 
were worn or not, and a brake which was effective at the commencement 
of a journey might not be so at the end of it. There was certainly a screw 
by which the driver could alter the adjustment, but it was a very crude 
arrangement, and one which could not be made use of in an emergency. 
I do not, therefore, consider that it is a satisfactory arrangement, though 
it does not sppear to have contributed in any way to this accident. | 


PARLIAMENTARY NOTICES. 


We conclude this week the particulars o! the ro:ices of applications to 
be made to Parliamcnt and to the Board of Trade in the 1906 session in 
regard to proposed new electricity supply schemes, electric railway aud 
tramway undertakings, extension of existing undertakings, &c. 

ErEcTBICITY SUPPLY PROVISIONAL ORDEES. 

Lanarkshire County Counoil (for Bellshill, Dothwell, Shettleston and 
Tolleross, and Uddingstone).  . 

Dorchester (amend previous order, &o.), Dunfermline, Dunoon and E.reter 
(for Heavitree) Corporations ; Abercarn, Bettics-y-Coed, Calverley (transfer 
of powers, &c.), Farsley, Foot’s Cray (transfer of powers, &c.), Horsforth 
(transfer of powers, &c.) and Market Harborough Urban District Councils ; 
Yardley Rural District Council (transfer of powers, &c.). 

North Metropolitan Electrical Power Distribution Co. (for Last Barnet 
Valley, Cheshunt, Wealdstone, Wembley, and Edgware); Newcastle-upon- 
Fo hina Electric Supply Co. (for Castle Ward, Weetslade and Cramlington) ; 
Christy Bros. & Middleton (for Bude); National Provincial Electricity Corpn. 
(for Tiverton, and Inveresk); Slough & Datchet Electric Supply Co. (to ex- 
tend to Burnham, Farnham Royal, Horton, Langley Marish, Stoke Poges and 
Wezham, and part of "i ; S. M. H. Tramways Synd. (for Seaham Har- 
bour) ; Brush Electrical Zngineering Co. (for Maryport, and Working- 
ton); Hexham & District Eleotrio Supply Co. (for Herham Rural 
District); Bournemouth & Poole Electricity Supply Co. (for Swanage) ; 
Mutual Electricity Supply Co. (for Henley-on-Thames, and Aylesbury); 
Kidderminster & District Electrio Lighting & Traction Co. (for Stourport 
Urban and Kidderminster Rural Districts); County of Northampton Elec- 
tric Ligbt & Power Co. (for Higham Ferrers, Rushden, and Wellingborough 
Rural District); Camberley Electric Supp'y Co. (for Frimley, Surrey and 
7 8 of Sandhurst and Crowthorne in Easthampstead Rural District, 

erks.); Charing & District Gas Works (Ltd.) (for supply of electrical 
energy and gas). Strathclyde Electricity Supply Co. (Eastwood and Cath- 
cart, and Kilpatrick), Duke of Richmond and Gordon (for Fochabers). 

ELECTRICITY SuPPLY BILLS. 


London County Council, to supply electricity in bulk in the County of 
London and portions of Kent, Essex, Surrey and Middlesex. ` 

Shoreditch and Stepney (London) Councils, to enter into agreements 
with one another and with any local authority authorised to supply elec- 
tricity in Bermondsey, Bethnal Green, Hackney, Islington and Poplar. 

Hackney (London) Council, to enter into agreements with councils of 
Bethnal Green, Islington, Poplar, Shoreditch, West Ham, Leytonstone and 
Walthamstow for supply of electricity in bulk, &c.; to supply electric 
motors, fittings, lamps, &c., on hire, and to exempt same from distress or 
execution ; to make provision in regard to supply of energy to premises 
having separate source of supply, &c. 

St. Pancras Council, ko exempt Council from indictments and proceed- 
ings for nuisance and to repeal or render inapplicable all or some of pro- 
visions of certain acts, &c., rendering the Council liable to indictments 
or pioceedings or otherwise restricting use of lands used for generating 
stations, &c. 

In the general powers bill of Zondon County Council authority is again 
sought to empower the metropolitan borough councils to provide, sell, 
let for hire, fix, alter, repair and remove wires, lamps, motors, meters, 


and all kinds of electrical machinery and apparatus, to expend moneys 
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apon wiring and fitting and supplying with wires, fittings, machinery 
and apparatus of premises of consumers or prospective consumers of 
electrical energy; to make provisions with respect to charges to be 
made by such councils with a view to securing that their expen- 
diture in the exercise of such powers shall not exoeed the receipts 
therefrom, to provide and require that the charges for wiring and 
fitting premises and supply of wires, fittings, motors and apparatus shall 
be stated on demand notes by any such council separately from the 
charge for electrical energy supplied, to make provisions with respect 
to the manner of preparing statements of accounts of councils in con- 
nection with the expenditure on and the receipts from the exercise of 
such powers; to empower such councils or any of them to borrow in 
same manner and subject to same conditions as if such expenditure were 
for purposes of the Electric Lighting Acts, 1882 and 1888, and upon such 
terms and conditions as to repayment or otherwise as may be specified in 
the bill such moneys as may be required by such councils for defraying 
expenditure incurred in exercise of said powers. 

Westminster Electric Supply Corpn., St. James’ d: Pall Mall Electric 
Light, Kensington d: Knightsbridge Electric Lighting, Notting Hill Electric 
Lighting, Metropolitan Electric Supply, Chelsea Electricity Supply, Bromp- 
ton & Kensington Electricity Supply and Central Electric Supply Com- 
panies, and the councils of Hampstead, St. Pancras, Hammersmith and 
Fulham, to associate together and supply one another with electricity, 
&c., to make provision as to terms and conditions of supply and as to 
supply to consumers having separate source of supply, &c. 

Charing Cross, West End d: City Electricity Supply Co., to supply eles- 
trical en in bulk in Kensington, cities of London and Westminster, 
boroughs of ‘Holborn, St. Pancras, Islington, Finsbury, Shoreditch, 
Bethnal Green, Stepney, Poplar and Hackney, and in West and East Ham, 
Buckhurst Hill, Woodford, Wanstead, Leyton, Ilford, Barking Town, 
Romford, Epping, Loughton, Waltham Holy Cross, Brentwood and Grays 
Thurrock, and rural districts of Epping, Ongar, Billericay and Orsett. 

London Electric Supply Corpn., to extend area of supply to London 
district south of the Thames not already within company’s area, and 
north of the river Thames and east of the boroughs of St. Panoras and 
Holborn, and to tbe City of Westminster; to lay mains through the 
Holborn Council's district; to supply current by agreement within the 
counties of London, Kent or Surrey ; to supply current in bulk to autho- 
rised undertakers in apy part of the company’s existing or proposed 
extended area, or in any adjoining area; to transfer to the St. James’ & 
Pall Mall Electric Light Co , the Westminster Electric Supply Corpn. and 
the Chelsea Electricity Supply Co. portions of undertaking of London 
Eleetric Supply Corpn. in Westminster and Chelsea, &c. 

A bill, entitled the West London Electric Undertikers!. Ass:ciati. n 
bill, is to de introluced to confer additional powers upon the B:om[:. 
ton and Kensington Electricity Supply, Central Electric Supply, Charing 
Cross, West End & City Electricity Supply, City of London Electric 
Lighting, County of London Electric Supply, Kensington and Knights- 
bridge Electric Lighting, Metropolitan Electrie Supply, Notting Hill 
Electric Lighting, St. James’ and Pall Mall Electric Lighting, South 
Metropolitan Electric Light and Power and Smithfield Markets Electric 
Supply Companies, and the London Electric Supply, Westminster 
Electric Supply and South London Electric Supply Corporations in 
regard to the supply of electrical energy, to enable the companies to 
enter into agreements and combinations with one another for taking and 
giving a supply of electrical energy, to make provision as to joint maus ge- 
ment and working, &c. 

South Metropolitan Electric Light € Power Co., to enter into agreements 
with authorised undertakers to supply electric energy in the counties of 
London, Kent and Surrey; to combine with any company for mutual 
assistance or joint working of whole or part of undertakings, and for 
supply of energy in bulk to or for taking energy from one another ; to 
supply electrical energy in bulk to, or to take such supply from, any local 
authority or company ; for further powers to lay mains and open streets, 
&c., and for amalgamation or joint working with electric supply com- 
panies, aud for further powers as to supply energy for power. 

Twickenham & Teddington Electric Supply Co., to authorise company 
and Edmundson's Electricity Corpn. to enter into agreements with Hamp- 
ton and Teddington Councils in regard to Hampton and Teddington Electric 
Lighting Orders, 1901, aud to confer further powers as to supply of electric 
energy in Twickenham, Hampton, Teddington, Hampton Wick, Sanbury, 
Feltham, Hanworth, Ashford, Shepperton, Ham, East and West Molesey, 
and Esher and the Dittons, &e. 

Newcastle-upon-Tyne Electric Supply Co., to acquire transfers of electric 
lighting undertakings and orders; to enter into agreements with and to 
confer powers upon Government departments, local authorities, com- 
panies, &., in regard to electrical supply; to extend company's powers 
for supplying energy in Tynemouth ; to enter into agreements with New- 
castle & District Electric Lighting Co. and other companies for supply 
or interchange of electricity; to confer farther powers to lay electric 
mains, &c., within or without company’s area of supply; to exempt com- 
pany and Coanty of Durham Electrical Power Distribution Co. from 
restrictions as to associating with other compavies, &c. ; to supply North- 
Eastern Railway Co. with energy. 

West Cumberland Electric Tramways Co., to take tranefers of and enter 
into agreements as to electricity supply in Whitehaven, Workington or 
Maryport; to enter into agreements as to supply of waste furnace gases 
and products, and as to supply of electric power to local authorities, rail- 
ways, tramways, &c. ; to extend time for construction of authorised tram- 
ways, &c. 

- Bacup Corporation, to refuse supply of electrical energy iu certain cases ; 
to let electric motors, fittings, &c., on hire, and to exempt same from 
distress, &c. 

Power is sought to incorporate & company to establish electricity 

supply and power gas works in parts of Cumberland, &e. 


Lancashire Electric Power Co., &o exempt engines, fittings, &c., from 
distress or execution and from being deemed fixtares ; to authorise transfer 
of provisional orders ; to subscribe for shares in companies, &c. ; to enter 
into agreements with local authorities, companies, &e., in regard to supply 
of electrical energy, &c. 

Kent Electric Power Co., to enter into agreements with B.E. and 
L.C. & D. Ry. Cos., to confer powers as to supply of current to and by 
adjoining local authorities, companies, &c.; to use overhead wires; to 
exempt generating stations from building regulations, &o. l 

In Surbiton Improvement Bill, the Council seek further powers in regard 
to their electric lighting undertaking to purchase electricity in bulk and 
to supply electrical energy without the district; to sell, let on hire, &. 
electric motors, fittings, &c., and to exempt same from distress; to provide 
that consumers give notice before removing, &c. 

Huddersfield Corporation, to construct additional tramways ; to supply 
electricity in bulk to neighbouring authorities ; to sell and let on hire, fix, 
&c., wires, lamps, motors, &c., and to exempt same from distress or ex62u- 
tion; to use sinking or redemption funds for any purpose for whioh Cor- 
poration is authorised to borrow money, &o. 

Newport (Mon.) Corporation ask for authority to refuse supply of elec- 
tricity to persons in debt; to sell or let for hire, fix and repair lamps, 
metere, fittings, motors, &c.; to alter and amend provisions of Newport 
1901 Order as regards rights of consumers to demand supply of eleo- 
tricity ; to exempt engines, motors, dynamos and fittings from distress or 
execution, &c. 

Todmorden Corporation, to provide that consumera give notice before 
removing; to empower Corporation to make bye-laws as to the strength 
and quality " of consumers’ plant and fittings, &c. 

Wallasey District Council, to supply electricity in bulk for railways or 
tramways outside district ; to compel consumer to give notice before 
removing, &c. 

Bournemouth Corporation seek powers to supply and use olsctricity for 
working lifts and other purposes, &c. 

Rathmines and Rathgar Urban District Council, to acquir2 free wiring 
undertaking of the National Electric Construction Co. 


ELECTRIC TRACTION PROVISIONAL ORDERS. 

Dewsbury and Ossett ‘to revive and extend 1901 orders) and Mdinburgh 
Corporations, 

Electric Supply Corporation (for Dumbarton), National El ctric Con: 
struction Co. (for Edinburgh), Falkirk and District Tramways Co. (for 
Falkirk and district), Musselburgh and District Electric Light and Trac- 
tion Co. (Extensions), Ardrosson, Saltcoats & District and Dunfermline 
and District Tramways Companics. 


TRACTION BILLS. 

Power is sought to incorporate a company to construct the Jammer- 
amith, City & North-East London Underground (Tube) Railway. 

Power is sought t» incorporate & coinpany to construct tramways in 
Folkestone, Sandgate, Cheriton and Hythe. 

Southport ? Lytham Tramroad Co., extension of time of Southport 
tramways, &c. 

Sandgate € Hythe Electric Power Co. (Ltd ), to acquire existing tram- 
ways in Sandgate and Hythe, to construct new tramways in Folkestone, 
Sandgate and Hythe and in Romney Marsh Rural District, &2.; to adapt 
exiating tramways for electric traction, &c. 

Power is sonal to incorporate a company to construct tramways and 
tramroads in IV. R. of Yorks (Huddersfield, Brighouse, Elland, Greetland. 
Hipperholme, &c.); to acquire powers of Huddersfield Corporation for 
portion of lines; to obtain running powers over portion of Halifax and 
Huddersfield Corporation tramways, &. 

Power is sought to incorporate a company to construct railways, &c., in 
Cork City, worked by electric traction ; to obtain electric energy from Cork 
Electric Tramways & Lighting Co. ; to enter into working and other 
agreements with certain railway companies, &c. 

Preston, Chorley «€ Horwich Tramways Co., to abandon portions of 
lines, &c. 

North Metropolitan Tramways Co., to dissolve and wind up company ; 
to surrender lease of tramways and powers t> London County Council, &c. 

Power is sought to incorporate a company to construct electric tram- 
ways in Mansfeld and District. 

MISCELLANEOTS BILLS. 

In the bill of the London & South-Western Railway Co. power is sought 
to enable company to sell and distribute electrical energy to any lessee or 
tenant of the company; to make provision in regard to sale and distribu. 
tion of electrieal energy ; to authorise co npany to provide, work and use 
in connection with or in extension of their railway system omnibuses, 
coaches, &c. 

Mid-Oxfordshire Gus Light & Coke Co., to apply for provisional electric 
lighting orders, &c. 

Power is sought to incorporate a company to construct a motor w: y ” 
in Surrey and Sussex; to acquire lands for generating stations; to enter 
into agreement with local authorities and others as to supply of mecha- 
nical or other power, &c. 

Watford Gas d Coke Co., to empower compauy to make application for 
powers to generate and supply electrical energy, &c. 

Bromley Corporation, to ran motor omnibuses, &e. 

Power is sought to dissolve and re-incorporats the Crediton Gas Co 
ae) to supply electrical energy and gas within and outside area of 
supply. 

In Corsham Gas Co.'s provisional order, authority is sought to supply 
engines, dynamos, motors and other apparatus, &c. 

Dowlais Gas & Coke Co. (Ltd.) want power to apply for provisional 
order to supply electric energy, &c. 

Bricham Gas Co., to generate and supply electricity in Brixham and 
Churston Ferrers; to repeal Brixham Electric Lighting Order, 1903, &. 
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Ascot District Gas Co., to generate and supply electricity in parts of 
Old Windsor, Easthamstead and Cookham (Berks.), Chertsey (Surrey), &c. 

Power is sought to incorporate a Board of Commissioners for construct- 
ing across the River Thames a dam, locks and weir at Gravesend, to gene- 
rate electricity for purposes of the work, &c. 

Power is sought to incorporate a company to construct a Channel ferry, 
railway and quay at Dover. l 

Power is sought by City of London Corporation to widen Blackfriars 
b: i lge, and to construct a tramway and other works over same, &c. 


Lieut Rarnwavs. 

Lindsey Light Railway Synd. are applyiog for authority to construct 
about 84 miles of light railway from Ferryford to Cirencester. . 

Mid-Suffolk Light Railway Co. wish to amend the Mid-Suffolk Light 
Railway Order, 1900 ; to empower Halesworth District Council and the 
Treasury to advance money to the company, &c. T 

Application has been made to the Light Railway Commission by the 
Llanelly & District Electric Lighting & Traction Co. (Ltd.) to construct 
and work electric light railways in Llanelly and district; to enter into 
agreements as to supply of electricity, &c. 

Messrs. C. S. Watson and C. E. Straker are applying for an order to 
construct a light railway between Middlesbrough and, West Hartlepool. 

Canterbury & Herne Bay Light Railway Co. want an extension of time 
for purchase of land and completion of works authorised by 1903 order. 

The Right Hon. Lord Alington, Mr. T. B. Scott and Sir J. W. Burt are 
applying for an order to incorporate a company to construct the Branksome 
Park & Swanage Light Railway. 

Messrs. H. Kaye and C. Wray seek authority to incorporate & company 
to construct the Cluyton West &@ Darton Light Railway. 

Portmadoc, Beddgelert & South Snowdon Railway Co. want an order to 
authorise the construction of two short additional lines, &c. 

Bath Electric Tramways (Ltd.) are applying for an order to construct 
two additional lengths of line; to extend and modify borrowing powers. 


LEGAL INTELLIGENCE. 


noe 


Fulham (London) Council v. National Electric Construction 
Co. (Ltd.) 


On Tuesday Mr. Justice Bigham heard as a special case the award of 
the arbitrator (Mr. James Swinburne) in the dispute between Fulham 
Borough Council and the National Electric Construction Co., which arose 
out of an accident at Fulbam Baths in December, 1902, by which two 
men were killed, 

Mr. BAILHACHE (for the company) said the question to be decided 
was whether or not the company was liable to reimburse the Council 
£1,173 which the Council had paid by way of compensation to the relatives 
of two deceased men who were accidentally killed by electric shock at the 
baths. The amounts paid as compensation by the Council were admitted 
to be reasonable, but the company, who were the contractors for the elec- 
trica “installation at the baths, repudiated liability. The Council contended 
that the company had committed a breach of contract which resulted in 
the deaths of the two men, and they were, therefore, liable to indemnify 
the Council. In June, 1901, Fulham Council employed the company to 
carry out the installation. There were a number of separate baths, and 
the syetem adopted by the architect and engineer of the Council, under 
whose specifications the company worked, was what was known as the 
non-continuous system, which meant a separate electrical circuit for the 
separate sections of the baths. The wires were insulated in the ordinary 
way and then conveyed by small iron tubes throughout the building ; 
but there was not a continuous system, contact being broken at certain 
points. It was agreed that where they had a continuous system, and if 
that system was connected with earth in one or two places, the whole 
of the system was connected to earth. But where there was a non- 
continuous system it was agreed that in every section they must 
have contact with earth, by a water pipe or otherwise. The two men 
who were killed were in little cubicles or bath rooms divided from each 
other by slate slabs 8 ft. or 10 ft. high, on the top of which the electrio 
light wires were carried in an iron tube. The first man killed (Line) was 
found hanging with both hands to the top of the dividing slab where the 
wire was. He could not be released until the current was turned off, and 
he died shortly afterwards. The other man (Brown) was found dead in 
his cubicle about an hour afterwards, and it was supposed that he had 
met his death in the same manner. It was admitted that the wires in 
both the sections where the men were found were not earthed. It was 
contended that the company were liable under clause 20 of the contract, 
because it was their duty to earth each section of the circuit, and that it 
was a breach of duty not to earth it. The arbitrator had found, as a 
fact, that the accident which caused the deaths referred to was caused by 
the fact that certain iron pipes forming part of the installation were not 
earthed ; and had also found that the Council had spent £1,173 odd on the 
matter in dispute, The question now was whether, on the facts as stated, 
the Council was entitled to recover that amount from the contractora. 
He (counsel) submitted that the case disclosed no liability on the part of 
the Fulham Council, who had paid in haste. He denied that the company 
had committed any breach of contract. It was said that the installation 
should be according to the rules of the Phoenix Assurance Co., but these 
only provided that “ when it is desirable the metal tubes shall be earthed.” 
The award found that the earthing would not have been “ desirable” in 
so far as the risk from fire was concerned, although it would perhaps 
have been desirable so far as risk to life was concerned. He urged that 
if negligence was material to the case it had been negatived by the award. 


It was said that the maintenance period had not expired when the acci- 
dent happened, but the arbitrator had found the works were in fact oom 
pleted. All the contractors’ liability, he argued, terminated in April, 
1902, eight or nine month before the accident, Having regard to the 
state of electrical knowledge at the time of the accident, nobody could 
have had any cause to expect damage to life and limb from the installa- 
ticn. The Council was not liable to compensate the relatives of these men, 
and the contractors were not liable because they were not the injurers. 

Mr. DANCKWERTS, K.C. (for the Council), submitted that judgment. 
8hould be given for the Council. He relied on the paragraph in the con- 
tract which said that the whole of the works were to be carried out in 
accordance with the rules of the Phenix Fire Office, and because those 
rules were not complied with there had been a breach of contract on the 
part of the company. He contended that unless it was shown that it was. 
„ undesirable" the contractors were bound to connect the wires to earth, 
and the arbitrator had not found that the earthing was '' undesirable " in. 
that sense to relieve the contractors of responsibility. 

Mr. Justice BIGHAM held that there had been no breach of contract 
or negligence on the part of the contractors, and that the work was done 
in accordance with the rules of the Phoenix Fire Office. There was no 
evidence of neglect on the part of the company. 

Judgment accordingly. ; 


Re Letters Patent No. 14,006, 1903. 


An action came before the Court of Appeal (Lords Justices Vaughan 
Williams, Stirling and Cozens-Hardy) on Saturday on the appeal of the 
owners of the above patent from a decision of Mr. Justice Buckley. 

Mr. HALDANE, K.C., said the question to be decided arose on a peti- 
tion for revocation of the patent, which was for a new process of purifying 
flour by means of electricity, and thus increasing its nutritive value. The 
machine consisted of two parts. By means of the first a powerfal current 
was passed through air altering its chemical qualities, and the air so 
treated was then passed into another machine, where the flour was sub- 
jected to treatment. The process was said to be one of enormous com- 
mercial value. The owners of the patent recognised that some of the 
clauses of the specification as they now stood were invalid, and they 
asked Mr. Justice Buckley for leave to apply at the Patent Office to dis- 
claim that part of the invention which related to a suggested chemical 
action which it was now known did not take place. The petitionera 
opposed the application, and pressed for the revocation of the patent. 
They submitted that what the applicants proposed to do was not to 
disclaim but to correct the specification by striking out incorrect 
statements and leaving the invention as wide as it was before. The 
real invention claimed was for making glutin out of starch by electricity. 
Mr. Justice Buckley held that the word disclaimer in sec. 19 of the 
Act of 1883 was to be read strictly, and did not include corrections or 
such explanations as might bə required for the purpose of defining the 
claim. The patentee said that claim 2 would not produce the result 
claimed, and therefore he wanted to disclaim by striking it out. 1t 
seemed to him that that was not a disclaimer, as it would leave the pro- 
cess just where it was and would not reduce the ambit of the claim. 
What the patentee sought to do was not within sec. 19 of the Act, and 
therefore he would not grant the liberty asked. By consent it was agreed 
that the application should be treated as a summons and dismissed with 
costs. Hencs the present appeal. His Lordship fixed Nov. 29 for the 
trial of the petition, so that the applicants might have time to appsal 
from his present order should they so desire. The learned counsel said 
that if the decision in the court below was upheld they must go to trial 
with & bad claim in their patent. 

At the conclusion of the arguments judgment was reserved. 


On Tuesday Mr. Justice BUCKLEY postponed the hearing of the petition 
for revocation which had been fixed for Wednesday until after judgment 
was given in the above appeal. 


D. Stewart & Oo. (Ltd.) v. Heckmondwike District Council. 


The hearing of this cise (reported in our last issue) was continued 
before Mr. Pollock, K.C., Official Referee, on Thursday, Monday and 
Tuesday last. | 

Mr. E. M. DOWNIE, director of plaintiff company, attributed the poor 
results of a test of the boiler at Heckmondwike to the fact that there was 
insufficient draught. His firm had given up boiler making because 
recently it had become the work of specialists. His company had neither 
the appliances nor the room to go into the business in a proper way to 
make it commercially successful. They had sufficient plant to make good 
boilers, but not to make them cheaply. 

Mr. BURSTALL, C.E., who was present at the test of the boiler con- 
ducted by Mr. M. Longridge, said had the draught been greater the coal 
could have been burned perfectly. He denied that he had ever said the 
boiler would not evaporate the guaranteed amount of water. 

Other evidence was given regarding the alleged want of draught, the 
analysis of the coal, &c., and this concluded the plaintiffs’ case. | 

On Tuesday Mr. ACLAND, K.C. (for plaintiffs) announced that a settle- 
ment had been arrived at. The record would be withdrawn, and each party 
would pay their own costs, 


British Pioneer Electric Light & Power Oo. (Ltd.) 

On Tuesday Mr. Justice Buckley heard the petition of S. T. Biggs and 
another for the compulsory winding up of this company, and in the end 
his Lordship found that the petitioners has failed to make out their case, 
and the petition was dismissed, with costs. 
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British Electric Traction Oo. (Ltd.) v. Croydon Oorporation. 


This case was before Mr. Justice Farwell on Friday last. The award 
made by the arbitrator was in the form of a special case, and related to 
the various agreements entered into by the Corporation and the company. 
Mr. Thomson, for the company, announced that the parties had arranged 
that the questions which had been submitted to the Court should be 
answered in the negative ; and Mr. Warmington (for Croydon Corporation) 
said the award was in favour of his clients, and, as he understood it, now 
the opposition to the award had been withdrawn. His Lordship then 
made an order as to costs, and the a^tion was settled. 


Rating of Light Railways. 


Wakefield and District Light Railways Co. were summoned before 
Wakefield City justices last week by Wakefield Corporation for non-pay- 
ment of rates, amounting to £40. 23. 2d. The company refused payment 
on the ground that, like ordinary railways, they were liable under Sec. 211 
cf the Publio Health Act, 1875, to be rated only at one-fourth of the 
assessment. . 

For the Corporation, Mr. MACKENZIE contended that prima facie the 
Corporation were entitled under the 1875 Act to charge the full amount 
of the rates, but the company claimed to come under the exemption which 
provided that lands used only as a railway should pay only on one-fourth 
of the net value. He contended that, as the lines of rails were laid along 
the public highway and the public had free and unrestricted use of the 
land on which they were laid, it was not land used only as a railway, 
and that, therefore, the exemption did not apply. Railways, moreover, 
were exempted from full payment because they dia not partake of all the 
benefits of a district rate—c.y., lighting and scavenging, but that was not 
the case with light railways. He also urged that the company were not 
owners of a railway within the meaning ‘a railway constructed under the 
powers of an Act of Parliament,” and that the exemption could not apply 
for that reason. 

For the company, Mr. W. C. RYDE argued that the order of the Light 
Railway Commission was equivalent to an Aot of Parliament. Tho only 
question remaining was as to whether the Act or 1875 was a general 
enactment relating to railwaya, and he submitted that it was. It was the 
enactment which enabled local authorities to make a rate on railways. 
As to the contention that the land on which the rails were laid was not 
used only as a railway, he pointed out that the company used the property 
in a way in which nobody else could use it, having an absolute right to 
the exclusive use of the groove for the flanges of their wheels to run in. 
It was, in fact, just because the use of the lines was exclusive that they 
were rateable at all. 

The Bench decided in favour of the Corporation on all points, but 
agreed to state a case for appeal. 


Manchester Carriage & Tramways Co. (Ltd) v. Swinton & 
Pendlebury District Council. 


This appeal, which involved a question as to whether the Council, in 
purchasing the company’s undertaking, was liable to purchase a depot 
situated outside the Council's district, and also a question as to the proper 
construction of sec. 48 of the Tramways Act, 1870, came on Monday 
before the House of Lorda (Lords Macnaghten, Lindley and Robertson). 
The proceedings in this case before Mr. Justice Channell, and in the 
Court of Appeal, were reported in our issues of May 20 and Dec. 2 and 9, 
1904. After hearing the arguments of Mr. Fletcher Moulton, K.C., M.P. 
(for the company), and Mr. Balfour Browne, K.C. (for the Council) their 
lord:hips reserved judgment. 


Swansea Corporation v. National Telephone Oo. 


In the Court of Appeal (Lords Justices Vaughan Williams, Stirling and 
Cozens-Hardy) on Saturday, Mr. R. J. Parker applied for an order that 
this appeal under the Telegraphs Act, 1899, dealing with the question of 
intercommunication between the Swansea municipal telephone system 
and that of the National Telephone Co. at Swansea, should be expedited, 
15 mt lordships decided that the case should come into the list on 

ec. 11. 


Electrical Engineering Apprentices. 


At North London Police Courton Monday, Mr. Edward L. Joseph was 
summoned by five apprentices who had been indentured to him to learn 
electrical engineering to show cause why he should not pay damages 
for breach of covenant. 

The lads were all apprenticed by the East London Apprenticeship Fund, 
and £25 was, it appeared, paid with each lad. Defendant signed the 
contract to teach them the business of electrical engineering, but they 
complained that in three or four years they had learned practically 
nothing, although they had studied at the Northampton Institute and 
worked in defendant's shops at Canonbury. 

Defendant denied liability, as he had handed over the apprentices to a 
reconstructed company (the Consolidated Supply Co., Ltd.). He said 
the lads had had every opportunity of doing well, and some of his appren- 
tices had got good situations. The company, however, would not accept 
any but the best apprentices, and discharged the five plaintiffs. He 
admitted that he had received the premiums, but he considered he had 
earned those sums by the trouble he had taken with the lads. 

_ The MAGISTRATE (Mr. Rose) found that defendant was personally 
liable, and ordered him to pay £6 in each of four cases and £2 in the 
fifth, with £1. 1s. costs in one case and 3a. in each of the others. 
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Re L. M. Waterhouse and the Patent Acts (Patent No. 28,632 


of 1903). 


_ In regard to the report of the above action which appeared in our las: 
issue, p. 287, Messrs. Glynne, Jones & Co., solicitors for the Simplex 
Steel Conduit Co. (Ltd.), the defendants, write us as follows :— 


* With reference to the report of the petition brought in respect of the 
above patent against our clients, the Simplex Steel Conduit Co. (Ltd.), we 
only wish to add that, on the advice of Mr. Fletcher Moulton, K.C., and 
Mr. A. J. Walter, we have already given notice of appeal, and that the Order 
was suspended in the meantime. Prior proceedings had been taken for the 
revocation of the Bayliss Patent referred to at the instance of our clients, 
and the petitioners in the present case then consented to the Order 
being taken against them, whereas the validity of the above patent was 
supported by such well-known experts as Mr. Swinburne and Mr, Barnes.“ 


Lloyds v. Marconi International Marine Communication Co. 
(Ltd.)—This case was before Mr. Justice Kekewich on Saturday last. As 
announced in our Jast issue, an arrangement was come to between the 
parties, the result being that all proceedings are stayed in the two actions, 


Walker v. Ingleton Electric Light & Power Co. (Ltd.), and 
Others.—On Saturday Mr. Justice Swinfen Eady was asked in a deben- 
ture-holder’s action to appoint a receiver and manager. Defendants did 
not appear, but one of them consented. His Lordship appointed a 
receiver, with liberty to act as once. 


Private Wire and Telephone Installation Co. (Lti.) v. Port- 
man & Co.— The further hearing of this case (in our issue of Nov. 10) 
has been adjourncd by the Westminster County Court judge to Dec. 19. 


AN ELECTRICAL CONTRAOTOR’S REFERENCE BOOK. 


It is difficult to convey to our readers in the small space at our disposal 
the merits of the complete G. E. catalogue of electrical plant, mashinery, 
apparatus, instruments, materials and general supplies of which we have 
received a copy. Perhaps the best method of calling attention to the scope 
of this handsome book will be by a few statistics. The complete catalogue 
comprises 1,500 pages, the book is 3in. thick, weighs 101b., and com- 
prises 148,500 sq. in. of paper for each copy of the catalogue, and put end 
to end, the pages would be over & quarter of a mile in length. The book 
comprises 13 different sections and is a veritable mine of information and 
illustration concerning almost every artiole required by the contractor in 
connection with the installation of electrical plant, &c., for lighting, heat- 
ing, cooking, power, traction, medical work, automobilism, and, in fact, 
every branch of industry to which the application of electrical working 
can be made. The index, with which is included & quantity of useful in- 
formation, is a small volume in itself, comprising 60 large quarto pages, 
and we shall not be surprised if the company receive numerous applica- 
tions for this section separate from the volume, 

Perhaps of even more importance than a comprehensive index ia the 
arrangement of the articles set out in the various divisions of the book, 
and the General Electric Co.'s long experience in connection with cata- 
logue compilation has enabled their staff to adopt a system by which the 
busy man comes to the goods he requires in regular sequence. This 
branch of the work has certainly been carried out in a very comprehensive 
and thorough manner. There appears to be no limit to the facilities 
which the company posses3es for supplying goods for all classes of work, 
from electric bells to supply station equipments, from a hair ourler to a 
3,000 kw. steam dynamo It may be well to set out the sections into 
which the book is divided, and these are as follows: Plant (P.), switch- 
boards, &. (X.), electric light supplies, switches, &. (S.), instruments, 
&c. (M.), engineering supplies (H.), fittings and glassware (F. and G.), 
wires and cables (W.), conduits (C.), bells, indicators, &c. (E.), telephones 
oer electro- medical apparatus and automobile accessories (O.). 

he General Electric Co., by the issue of such a compendium, have 
once again shown their complete grasp of the situation in relation to 
electrical contract work, especially in connection with electric lighting 
and electric driving, which is becoming a very closely-cut branch of work, 
and it is an essential for those who have the compiling of specifications 
and cost quotations to have before them lists which will furnish the 
estimater with all required information to enable him to prepare his 
documents in the shortest possible time; those, therefore, who are en- 
gaged in this work will tind themselves under a debt of gratitude to the 
c mpilers of this volume, who have carried out the scheme of the work with 
much care. The foredge indexing of the book and the colourings 
adopted represent, we think, the best method of guiding the user of 
the bcok to the various sections. Beyond this it is only necessary 
to say that the thousands of illustrations will prove of the greatest 
value to contractors, who by their aid are enabled to satisfy their 
clients’ requirements straightway, and so avoid the trouble and expense 
of obtaining samples and much other work for which there is no charge 
allowed in the estimate. The binding of the book is distinctive, and 
altogether the publication of the General Electric Co.’s complete 
catalogue is an event of importance to all branches of the electrical trades. 
The company are anxious to get the catalogues in circulation, and invite 
applications from conira tors, architects and othe:s to whom the book 


will be of interest. 
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APPOINTMENTS VACANT. 


Applications are invited for the newly vacated professorship of 
electrotechnies at the South African College, Cap» Town. Com- 
mencing salary £600 per annum. Applications must be sent by 
Dec. 15 to the Agent-General for Cape Colony, 100, Victoria-street, 
London, S.W., from whom further particulars can be obtained. See 
an advertisement. | 

An examination will shortly take place for appointments as second- 
class engineers in the Engineer-in-Chief’s Department, G.P.O. 
Jan. 11 is the latest date for receiving applications. Forms from 
the Secretary, Civil Service Commission, Burlington-gardens, Lon- 
don, W. See also an advertisement. 

An assistant shop manager is wanted for large shop doing light 
and medium repetition work, high class machine work and switch 
parts, &c. Applications to Works Manager, Crompton & Co., Chelms- 
ford. See an advertisement. 

A practical instructor, a capable man with college training, is 
wanted for large engineering workshops, to give practical and theo- 
retical instruction to students, and generally supervise testing and 
analysing materials, &c. Applications to Brush Electrical Engineer- 
ing Co., 108, Belvedere-road, London, S.E. See an advertisement. 

An electrical mechanician is required for the Federated Malay 
States railways. Candidates should have a thorough practical 
knowledge of three-phase motors as applied to driving machine tools, 
&c., in a railway workshop. Salary £225 per annum, with free 
second-class passage out and home on satisfactory completion of 
engagement. Applications to the Crown Agents for the Colonies by 
Dec. 12. See aiso an advertisement. 

A junior demonstrator is wanted in the physical laboratories of 

Birmingham Municipal Technical School. Salary £80. Applica- 
tions by 18th inst. 

A principal is wanted for Smethwick Evening Technical School. 
Salary £150. | | 


EDUCATIONAL NOTIOES. 


Glasgow and West of Scotland Technical Oollege.—The 
official opening of this college takes place on Dec. 21, the Secretary 
for Scotland (the Marquis of Linlithgow) having accepted an invi- 
tation to perform the opening ceremony. Last week the chairman 
of the Governors (Mr. W. R. Copland) presented diplomas and 
medals to the successful students during the past session, including 
the following in electrical engineering: John A. Allan, George W. 
Anderson, David H. Brown, James W. Brown, Frank Carruthers, 
Robert H. Gardner, John H. M'Minn, Janres-Mirrey, George H. 
Stevenson (with Sir John Pender gold medal and bursary), and 
John Young. mer 

Northampton Institute (Clerkenwell, B.9.).—Sir William 
Preece, K.C.B., F.R.S., will present the prizes at the annual prize 
distribution and conversazione on Friday next at 8 p.m. 


Merchant Venturers’ Technical College, Brist?l.—Sir Alex- 
ander Binnie will distribute the prizes on Dec. 21. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


Accident.—On Tcesday an electrician named John Curry met 
his death while engaged in wiring work at a shop at Pelton Fell 
colliery. l 

A fitter named Robson was engaged in fitting up the shop and deceased 
was holding an electric hand-lamp to enable Robson, who was working on 
a ladder to do some work on the roof. In some unaccountable way Curry’s 
arm came in contact with a live wire and he was killed by electric shock 
before his assistant could switch off the current. 

Award.—The award of the arbitrator in the dispute between 
Middlesex County Council and Wm. Griffiths & Co., contractors for 
the Lordship-lane and Bruce-grove tramways has been issued. 

The arbitrator held that the Council was not entitled to auy penalties, 
and that Messrs. Griffiths & Co. were not entitled to any damages. 

Bangkok (Siam).—The electric tramways, about 124 miles in 
length, which have been constructed by Dick, Kerr & Co., were opened 
for traffic by the King of Siam on Oct. 1. 

Barnsley.—An unopposed inquiry was held last week int) the 
Council’s application for sanction to a loan of £3,000 for meters, 
house services, &c. 


Barnstaple.— At the last meeting of the Council a scheme of 
discounts to be allowed to electric lighting consumers was approved. 
An application by the Ilfracombe Electric Light & Power Co. for a 
supply of current for all purposes at power rate for a branch they 
intend opening in Barnstaple was not entertained. 

. Barry.—Tho Council have decided to proceed with the applica. 
tion for a provisional electric lighting order. 

Beckenham.—The Council have instructed the Clerk to make 
preparations for taking over the management of the electricity 


supply and refuse destructor works, and to treat the electricity ani 
destructor undertakings as separate departments. 

For the present the dust destructor is to be credited with £143 per 
annum, the estimated value of the steam supplied for the generatioa of 
electricity, and the electric lighting account will be debited with £150 per 
annum, the amount hitherto charged to British Insulated & Helsby 
Cables (Ltd.) in respect of cost of collecting electric lighting charges, &c. 

Belfast.—On Tuesday Major Pringle, R.E., and Mr. Alex. P. 
Trotter, representing the Board of Trade, commenced their official 
inspection of the Corporation’s new tramway system. A descrip- 
tive account of these tramways will be found in another portion of 
this week's issue of The Electrician. Major Pringle, during his 
inspection, paid a visit to the school established by Mr. Blackburn, 
at the Falls-road depot, for training the motormen, and expressed 
his appreciation of the facilities afforded for the purpose. 

Boston.— The National & Provincial Electricity Corpn. has applied 
for the Council’s consent to their application for a provisional order. 
Consideration of the application has been deferred. The Council 
have an order dated 1902. 


Brighton.—An inquiry will be held on 12th inst. into the applies. 
tion of the Council for permission to borrow £6,294 for extensions of 
the electricity undertaking. 

British Oolumbia.—The British Columbia Telephone Co. com. 
menced operations in Victoria in 1880, and was therefore one of the 
first to enter into the general telephone exchange business. The 
company has now 1,400 subscribers at Victoria, and the Victoria 
exchanges are worked on the central-battery system. The company 
serves the island of Vancouver, and by means of sub-aqueous tele- 
phone cables the intervening islands. The head offices of the com. 
pany are at Vancouver, the company operating the whole province 
of British Columbia. 

The British Columbia Electric Railway Co., of Victoria and Van- 
couver, uses water power in both places for power and light, and a 
correspondent, writing us recently on the subject of the development 
of electricity supply in that country, points out that there are 
numerous streams and undeveloped water powers in British Colum- 
bia ready to be harnessed as soon as business developments warrant 
this being done. There are already indications of considerable 
activity in this department of industrial enterprise. Mines and 
other works are constantly installing electrical machinery, steam or 
water-power driven. 


Bru:sels.—During the storm of Sunday night the new municipal 
e'ectricity station buildings, which was approaching completion, 
were wrecked. The loss is estimated at £12,00. 


- Camborne.—The Board of Trade have consented to th» use of 
overhead wires for the supply of electricity by the Urban Electric 
Supply Co. from Carn Drea Station to Camborne. s 

Cape Town.—The Cape Government Railway Departments 
electricity undertaking, which was established in 1904 for lighting 
the railway premises and Government buildings, has now a total 
connection equivalent to 30,000 8 c.p. lamps, which is in excess of 
the total plant capacity of the station. The department is the only 
consumer. There are about 100 Brockie Pell open ares and also a 
few enclosed arc lamps employed in lighting, the farthest lamp 
from the station being five miles away. In addition to the station 
equipment there are about 50 sets of steam oil and accumulator 
apparatus in use for train lighting. 

Oarnarvon.—An inquiry was held here last week into the appli- 
cation of the Council for permission to borrow £1,000 for electric 
lighting extensions. 

City of London.—At the Court of Common Council meeting 
yesterday & proposal to withdraw the notices to the City of London 
Electric Lighting Co. to remove their standards until the Gas Co. 
had proved that they could provide better light at a cheaper rate 
was negatived. It was pointed out that the former electric lamps 
were old and out of date, and that an opportunity should be given to 
55 Electric Lighting Co. to show what could be done with up-to-date 

amps. 

Ooventry.—The Council are advised by the Electric Lighting 
committee to apply for sanction to aloan of £5,000 for the purchase 
of electric motors to be let on hire. | 

Croydon.—The Council have decided to supply electric current 
for power, heating and lighting in basements at a flat rate of 21d. 
per unit. 

Cuba.— The electricity works of the Havana Electricity Co. (of 
London and Havana) commenced supply on Jan. 1 last, and are 
equipped on the alternating-current system, the total plant capacity 
of the works being equivalent to 95,000 8 c.p. lamps. The equiva- 
lent of 15,000 lamps is already connected to the mains, there being 
700 consumers. The charge for lighting varies from 17 to 10 cents 
per unit and for power from 8} to 5 cents. 

Dundee. The manager of the Corporation tramways (Mr. Peter 
Fisher) has drawa up regulations for an interchange of traffic 
ketween the Dundee system and the Dundee, Broughty Ferry & 
Monafieth Tramways Co. 
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East Ham.—The Council have adopted an estimate of the elec- 


trical engineer and manager (Mr. W. C. Ullmann) for cable exten- 
sions, &c., at a cost of £20,000. It is proposed to put in electric 
motors for pumping at the sewage works, and the engineer (Mr. 
A. H. Campbell) hes decided to use the engiae and generator recently 
superseded at the electricity works for supplying electric energy. 

r. Campbell says that energy required for working the centrifugal 
pumping plant will be generated at the destructor works, bu! it is con- 
sidered desirable to have an alternative source of supply from Nelson. 
street station. The advantages of electric pumping were its power of 
immediate application in times of sudden storm, &oc., economy of manage- 
ment and maintenance, eaae of distribution throughout the works, in- 
clading also power for workshops. 

Mr. Ullmann has promised to co-op:rate with Mr. Campbell in pre- 
paring a specification for inviting tenders. 

It has been decided to proceed with the duplication of the tramways in 
Man>r Park at gn estimated cost of £5,000. 


Edinburgh.— Owing to complaints of the quality and illuminating 
power of the gas supplied from the municipal gas works at Granton, 
the Corporation recently decided to obtain a report on the whole 
lighting of the city from Mr. Simmance. 

The general conclusion Mr. Simmance arrives at is that the quality of 
both gas and electric light is excellent. The variation in the standard 
of the gas is not due to manufacture, but to other causes. In many 
etreets where electric light was largely used, there is in the gas mains a 
considerable quantity of gas in repose, and this stagnation has a greater 
tendency to deteriorate in lighting power than would be the case were 
there a constant current passing. Mr. Simmance favours the lowering 
ef the candle-power, and an extension of incandescent gas for street 
lighting. In regard to the electric lighting, Mr. Simmance regards the 
quality as excellent, but he draws attention to the variation in the pres- 
sure of the current in certain parts of the city, notably Portobello, 
where the high-tension system is employed, the variation sometimes 
varying from 232 to 250 volts. 


Frauds on Blectrical Firms.—One of the longest and most 
important prosecutions for fraud and conspiracy ever tried in the 
Courts of this country came to a close on Saturday, Nov. 25, when 
William Leslie, George Webber, Richard Thomas Rosenberg and 
Alice Frances Cheesman were found guilty, at the Centra] Criminal 
Court (London), by a jury of conspiring to defraud numerous firms 
dealing in electrical fittings and appliances to the extent of over 
£30,000. 

The trial, which commenced before the Recorder (Sir Forrest Fulton) on 
the 16th ult., extended over nine days. A great number of witnesses, in- 
cluding members of the victimised firms, tendered incriminating evidence, 
and a clerk from the London & County Bank, Southwark branch, pro- 
duced a copy of an account opened by Cbeesman in July, 1904. At one 
time there was only 8d. standing to the credit of the account, but between 
March and July, 1905, the account increased considerably, deposits rising 
rapidly so, that there were thousands of pounds to its credit. Between 
May 15 and July 20 £18,650 was withdrawn in Bank of England notes and 
gold, Cheesmah explaining that she had to meet several large accounts due 
to certain Frenchmen, who preferred these Bank notes and gold to cheque3 
on London bankers. The following particulars were given of the cheques 
drawn by the various firms in favour of the Electrical Accessories Co.,“ 
the name under which the prisoners carried on their fraudulent prastices. 
Some of the minor cheques have been omitted :—- 


1905. 1905. 
April 14, £352 0 1 Falk, Stadel. June 27, £218 7 0 Hands & Co. 
marn & Co. » 27, 661 4 0 Evered & Co. 
„ 23, 72 00 — „, 27, 401 2 0 A. Emmanuel 
May 5, 150 00 Veritys Lid. & Sons 
„ 6, 336 10 0 Gereral Elec- „„ 29, 202 16 0 Croggon & Co 
tric Co. » 29, 232 15 9 Strode & Co 
„ 8, 150 0 0 Croggon & Co. „ 29, 337 10 0 J. Milne & Co. 
„ 8. 72 00 — „ 29, 450 89 E. F. Joel & Co. 
„ 15, 225 0 0 Evered & Co. , „ 29, 992 2 0 Electrical Co. 
„ 20, 209 0 0 Veritys Ltd. » 29, 500 0 0 Smethurst& Co 
„ 22, 146 5 0 G. Braulik „ 29, 329 7 0 Purcell&Nobbs 
„ 29, 245 14 0 Edison & Swan ,, 29, 337 15 9 Rashleigh 
„ 29, 169 13 0 Electrical Co. Phipps & Co. 
„ 29, 24 11 5 Strode & Co. „ 80, 210 0 0 Croggon & Co. 
„ 30, 192 00 Brush Co. „ 30, 132 10 0 W. McGeoch 
„ 30, 222 10 0 Smethurst& Co | & Co. 
„ 31, 628 13 0 Edison & Swan , 39, 2,000 0 0 J. Bolding & 
„ 31. 92 17 Electrical Co. ; Sons i 
June 1, 212 13 International „„ 30, 17153 — 
Electric Co. „ 30, 76 10 
„ 8, 232 10 0 A. Emmanuel ,, 30, 100 0 0 —. Webber 
& Sons July J, 329 13 Maple & Co. 
„ 10, 220 0 0 Hands & Co. ' „ 1, 824 0 0 Falk, Stadel- 
„ 10, 200 0 0 F. Suter & Co. mann & Co. 
» 14, 262 10 0 A. Emmanuel „ 1, 610 13 0 Roger Dawson, 
& Sons Ltd. 
„ 22, 1,867 2 3 Edison & Swan „ 3, 606 18 9 Gent & Co. 
„ 29, 100 0 0 W. McGeoch „ 6, 220 17 6 Purcell & Nobbs 
& Co. „ 6, 206 0 0 Sunbeam 
„ 24, 236 7 6 J. Sperati Lamp Co. 
„ 24, 180 0 0 Hale Bros. „ 10, 200 0 0 — 
26, 2,000 0 OJ. Boldingæ Sons ., 10, 232 0 0 —. White 


Among the electrical witnesses were Mr. Oscar T. Banks (O. T. Banks 
& Co., Mortimer-street, London, W.), who deposed that in June last an 
order was given him for 600 sparking plugs. It was represented to him 
that the plugs were required immediately, and that the only place where 


he could get them was from the Electrical Accessories Co. The plugs were 
stated to be for use at the Fulham Theatre, London, S. W. Witness sent 
to the Electrical Accessories Co., and was subsequently informed that the 
plugs had been delivered. A few days later the Elcctrical Accessories Co. 
asked him for payment of the account, but he declined to pay it as he was 
not satisfied that the plugs had been delivered. Rosenberg called upon 
him and requested payment of the account, but witness told him that he 
was not satisfied that the gcods had been delivered, and that he should 
have to make further inquiries. Rosenberg said it would have to be paid, 
and he left. A day or two afterwards witness received a writ issued on 
behalf of the Accessories Co. for the amount, and he placed it in the hands 
of his solicitors. He made an affidavit stating that his defence to the 
action was that there had been no delivery. He heard no more of the action. 

Mr. W. H. Bowery (manufacturers’ agent, Hatton-garden, 1 
stated that on June 9 he met Webber and Leslio at his offic^. He ha 
known Webber for 15 years as a customer. Webber gave him an order 
for 600 sparking plugs, and said he would give the witness a sample if he 
would send to his place of business. Webber stated that the plugs were 
required for the Grand Theatre, Fulham, for a secret stage effect, the 
secret being known only to himself and the electrician at the theatre. 
Leslie took no part in this conversation. Witness prooured 600 plugs 
from France and delivered them to Webber, who signed for them. By 
Webber's instractions they were sent to the stage-door entrance of the 
theatre. Webber said he did not quite understand how the plugs were to 
be used; he did not understand the adaptation of sparking plugs to 
electric lighting purposes. 

Other witnesses gave similar evidence, and it was also stated that in 
Webber's bankruptcy the liabilities were £30,000, £25,000 of which was 
represented by sums owing to electrical engineers. 

Evidence of arrest, &c., was given by the police. Detective Inspector 
Wit.is deposed that on Sept. 16 he went to Aberystwith and saw Leslie 
at the railway station. Witness and Detective Thorpe took him to the 
local police station. J.eslie was searched, and in his pos:ession were 
found two three.stone diamond rings, a single-stone diamond ring, a 
single-stone diamond pin, and a gold watch, chain and sovereign purse. 
Accompanied by other officers, witness went to a house in Absrystwith 
and saw Cheesman. In a small handbag in that young person's room 
witness found a purse containing a covereign (which the prisoner said 
belonged to her), two diamond cluster pins and a receipt for iuggage left at 
the railway station. In a room witness found two bags wrapped in rags 
in a box. The bags contained £1,982 in gold, and in another big were 
£330 in Bink of England notes. Witness went to the railway station 
luggage office, and, presenting the luggage receipt, was given a large 
basket. On opening it with a key found on Leslie he discovered, wrapped 
up in straw and other material, a small bag in which were two canvas 
bags containing exactly £1,000 in gold. Witness conveyed Leslie and 
Cheesman to London. It was found that the price given for the diamond 
ornaments was £1,500. Witness found that £7,450 in Bank of England 
notes had never reached the Bank of England, but he had no! been able 
to discover where they were. 

At the conclusion of the evidence for the prosecution, the prisoncrs 
Rosenberg, Webber and Cheesman gave evidence on their own behalf. 

Lesure, who was not called as a witness, said that Rosenberg and 
Cheesman were entirely innocent of any wrong. 

After speeches by counsel on behalf of Rosenberg, Webber and Cheesman, 

The RECORDER, summing up the case, said that in regard to Webber the 
question was whether he was the dupe of Leslie or whether he was an 
active participator in that gigantic fraud, well knowing at the outset wha 
the circumstances were. Rosenberg only came upon the scene at a late 
date, and, if the jury considered that there was any case against him at 
all, they might think that a verdict on the conspiracy counts only would 
meet the justice of the case. Cheesman took a most prominent part in 
the matter, and they might think that she was a necessary instrument. 
She was a person eminently fitted to inspire confidence, Her defence was 
that what she did was under instructions, The jury would have to con- 
sider that. 

The jury found Leslie, Webber and Cheezman guilty of conspiracy and 
false pretences, and Rosenberg guilty of conspiracy only, recommending 
him to mercy. 

Mr. Bopxiw (for the prosecution) said there was reason to believe that 
the £7,000 in notes, the whereabouts of which could not be ascertained, 
did in fact pass into Webber's possession. He did not know whether any 
course could be taken which would give Webber an opportunity of re. 
vealing where they were or what had become of them. The £6,000 found 
in Leslie and Cheesman's possession at Aberystwith unquestionably came 
directly from Cheesman's banking account, and as to a small quantity of 
goods and the proceeds of cheques mentioned in the indictment, he would 
ask the Recorder to make an order of restitution. 

The Recorper intimated that he would make an order of restitution as 
to the goods and proceeds of the cheques mentioned in the indictment. 

The Recorper then sentenced Webber and Leslie each to five years’ penal 
servitude, Rosenberg to nine months’ imprisonment with hard labour, and 
Cheesman to 12 months’ imprisonment in the second division, 


Electricity in Cotton Mills.— The Hope weaving shed, Burnley, 
formerly driven by steam engines, is now fitted with electric motors, 
current being obtained from the steam dynamo at the Trafalgar 
Mills (about 150 yds. distant) by overhead wires carried across the 
canal. It has been found that electric driving is more economical, 
and that the working of the looms is steadier and more regular. 
The atmosphere of the mill is, of course, much purer and healthier 
for the workpeople. 


Electricity Supply in Sweden.—The Swedish electricity supply 
companies have pledged themselves not to compete with each other 
in cutting prices for electrical enorgy. 
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Folkestone, Hythe & Sandgate Tramways.—The National 
Electric Construction Co. and the Folkestone, Hythe & Sandgate 
Tramway Co. have submitted proposals to Folkestone, Hythe and 
Sandgate Councils for the construction of a system of electric tram- 
ways in this district. Hythe Council have already discussed 
the subject, and both companies have been asked to submit further 
particulars. 


Fremantle (W. Australia).—The local electric tramways were in- 
augurated at the end of October. The contractors (Noyes Bros.) are 
to work the system until April 26 next, when the lines will be taken 
over by the Town Board. 


Hammersmith (London).—On Wednesday the Council decided 
that it was inadvisable to participate in the promotion of a bill to 
confer powers upon & number of electric lighting companies in the 
west of London and the Hammersmith, St. Pancras and Hampstead 
Borough Councils to supply electricity to one another. 


Holyhead.—An unopposed inquiry has been held here into the 
application of the Council to borrow £3,000 for electric lighting 
extensions. 


India.— Bangalore, which has & population of 180,000, has been 
supplied with electric current by the Mysore Government since 1902, 
and there is now a total connection to the mains of an equivalent of 
283,000 8 c.p. lamps. The station supplies current to a very large 
number of motors on the Kola Goldfields and to the city of Banga- 
lore for lighting and power. It is expected that current for these 
purposes will also be furnished to Mysore City during 1906, transmis- 
sion being on the three-phase system from the generating station 40 
miles distant. 


Inquest.—The City Coroner (Dr. Waldo) held an inquest on 
Friday last into the cause of death of a youth named Glass, who was 
killed at the offices of the “Central News," New Bridge-street, 
London, E.C., on Nov. 21. 

Deceased worked an electric lift and was found dead in the well of the 
lift. It appeared that the lad had gone into the basement of the building 
to turn off the electric current, had ascended to the first floor, and was in 
the act of turning off a switch in the lift, when, in some unexplained way, 
it descended and caused his death. 

Mr. Burpes, electrician to Archibald Smith & Stevens, makers of the 
lift, said he found the current on and the fuses blown. He attributed 
this to the boy's body stopping the lift. The peculiar kind of switch used 
was designed so that the fuse would go if anything went wrong. In 
his opinion the boy was working the lift from the outside, and was not 
quick enough in stepping away. The current was on, and the lift would 
certainly have worked had the fuses not blown. He considered that all 
the appliances were thoroughly safe. The lift stopped automatically. A 
boy should not have touched the mechanism of the lift. The endeavour 
of lift manufacturers was to make a lift of such a kind that a boy could work 
it safely. He considered that a boy of 15 might be taught in a few hours 
to work an up-to-date electric lift. The boy had been instructed in the 
working of the lift and was proficient. 

Mr. J. Goon, Home Office expert, said the lift was provided with a 
number of safety appliances, and was in good working order. He could 
cuggest nothing that would make the lift safer, except that the handle 
working the lift from the inside should be capable of being removed. The 
fact that the fuses were blown gave the impression that the current was 
off. ad certain lifts the doors had to be closed before the lift could be 
moved. 

Mr. Bunpzs said the handle should have been taken out. 

The jury returned a verdict of death from accidental causes, adding a 
strong recommendation that a boy of 15 should not be employed on a 
passenger lift. In addition they called attention to the fact that the boy 
was working for 114 hours a day. 


Ipswich.— At the meeting of the Ipswich Engineering Society on 
20th ult., the newly-elected president (Mr. Frank Ayton, chief engi- 
neer of the Corporation electricity works) delivered an address to a 
large audience upon Present day Features in the Generation, 
Distribution and Utilisation of Electric Power.” 

Mr. Axton referred to the machinery and plant required for the equip- 
ment of an up-to-date generating station, and pointed out that in nearly 
all large power stations the water-tube type of boiler is used and super- 
heaters provided. He said that artificial methods of induced draught had 
not made the headway expected. The diversity of practice in regard to 
pumping feed water into the boilers, coal-handling plant, systems of 
steam mains, &e., were touched upon. The steam turbine (Mr. Ayton 
said) seemed to have taken first place for large stations. A little over 20 
years ago it was a toy of a few horse-power, running at a terrific speed, 
and most notoriously greedy in coal consumption; to-day the steam 
turbine was with them as a unit of 7,000 u.r. with an efficiency which, 
under certain conditions, it was difficult for any form of steam engine 
to equal. The advantages offered by the turbine were thoroughly 
explained. With regard to the distribution of electric power, the 
lecturer stated that the pressures employed in this country generally 
varied between 5,000 and 11,000 volts, but schemes were on foot 
where it was proposed to use still higher pressure, notably one in 
Scotland for the transmission of 5,000 R.. to the Vale of Leven 
from a hydro-electric station 22 miles distant, supplied with water 
from Loch Sloy. In that case the pressure mentioned was 40,000 
volts, Since 1897 there have been at least four plants started in 
North America, transmitting from 3,000 to 10,000 m.r. over distances 
varying from 100 to 218 miles, at 60,000 volts. He thought they 


might safely look forward to seeing in the near future large elec. 
tric power stations, located in situations favourable for obtaining cheap 
coal and a sufficiency of water. transmitting electric power at high 
tension along overhead lines to the great cities. The companies would 
probably have their own private rights of way for the overhead lines, just 
as railway companies had for their tracks. Extra high-tension currents 
could not well be carried into cities—the high cost of underground cables 
for such purposes would probably render that impossible. The lines 
would accordingly terminate at sub-stations where the power would be 
transformed to a lower pressure, and be sent in to the towns to other secon- 
dary sub-stations where it would be farther transformed down and sent 
into the mains at low tension. Mr. Ayton deplored our antiquated and 
cumbrous legislative system which killed many promising schemes 
in the bud by reason of the enormous waste of time and money 
involved before working powers could be obtained, while it doubtless 
prevented hundreds of schemes being brought forward which, were they 
started, would add to the commercial prosperity of the country. The 
application of electric power within the last decade to railways and street 
tramways was then referred to, and Mr. Ayton prophesied a still greater 
development in this direction, with a reservation that there was not likely 
to be any considerable electrification of the main lines of railway in this 
country. It was doubtful whether the advantages gained, unless greatly 
increased speed was the only end desired, would repay the enormous 
additional outlay that such a change would involve. With the service 
accelerated and the stops frequent, the circumstances were altogether 
different, and there electric traction could show financial results which 
would justify the capital expenditure required for the change. No 
less important was the use of electricity in driving machinery in work- 
shops and factories. It was safe to say that in the majority of industrial 
operations, the use of electricity had in a large measure revolutionised 
the cost of production. In many instances the saving effected had been 
the means of changing & losing concern into a prosperous undertaking. 
There was not an important works put down to-day which did not utilise 
electric driving—even spinning mills in Lancashire were being driven in 
that way, a new mill of 70,000 spindlea near Manchester having recently 
been started entirely equipped with electric power. Hewas not exaggerating 
when he said that there were many firms in Ipswich which were wasting a 
great deal of money every year which they might save if they would use 
electric power. He could cite numerous instances where the introduction of 
electricity had shown a considerable saving. One of the largest iron- 
masters of the Midlands (Sir Alfred Hickman) had recently stated that, 
in “ scrapping 26 steam engines, and putting down a central electric 
power-station, with motors in the various shops, he found that he was 
making a saving of £7,500 a year on the coal bill alone. In conolusion, 
Mr. Ayton dealt with the advantages of electric lighting. It was the only 
method of artificial illumination, he said, which would be tolerated by 
anyone (having a choice in the matter) who had the slightest respect for 
the state of his lungs and his general health. There was no doubt that 
the universal use of electricity for lighting would have three most impor- 
tant results the average span of life would be increased, insurance pre- 
miums would go down, and so much would not be heard of physical 
degeneration. 

Àn interesting discussion followed, and & hearty vote of thanka was 
passed to Mr. Ayton for his excellent address. 


Japan.—There was recently held in Tokyo a conference of the 
United Chambers of Commerce of Japan, and amongst the recom- 
mendations made for the development of Japanese commerce and 


‘industry, were included the development of the telephonic system of 


the Empire, the extension of railways, and the holding of an Inter- 
national Exhibition. 


Johannesburg Mining Plant.—Newtons Limited, of Taunton, 
are this week shipping to the Jubilee Gold Mining Co., Johannesburg, 
a large generator and two motors of their well-known ** Mawdsley " 
type, together with main switchboard and two controlling panels. 
This is the third repeat order Messrs. Newtons have received from 
the Jubilee Company during the last few years, proving conclusively 
that these machines are well suited for mining purposes generally 
in South Africa. 


L. & N.W. Railway Blectrical Department.—The London & 
North-Western Railway Co. are centring their electrical and tele- 
graph staff in the new offices at Crewe. The electrical and tele- 
graph staff at Stockport will take up their duties at Crewe next week. 
When the alterations in progress are complete, Crewe will, it is 
ee be one of the finest electrically-equipped stations in the 
world. 


Lancaster.—A syndicate has applied for sanction of the Corpora- 
tion for the purchase of the horse tramways of the Lancaster & 
District Tramways Co., and also for the construction of a new tram- 
way to Skerton with a junction to the Morecambe line. The whole 
system would be electrically equipped and energy would be taken 
from the Corporation. The Tramways committee have submitted 
an alternative proposal to the syndicate, and it is under consideration. 


Lecture.—At Belfast last week Mr. A. A. Blackburn, A. M. I. E. E., 
tramcar superintendent of the Corporation, gave an interesting lec- 
ture on the equipment and running of the electric cars. N 

The lecture was supplemental to the course of instruction given to the 
motormen, &c., of the new system. The lecturer, after describing the 
origin and development of tramways and electric railways in various 
places, said the rate of mortality from accidents was less in connection 
with electric than with horse tramways. In the latter it was 1 in 5,000,000, 
whereas in the case of electric cars the figuro was only 1 in 10,000,000. 
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Mr. Blackburn described in detail the equipment and fittings of the cara. 
The Belfast cars, he said, were constructed to carry 22 passengers inside 
and 32 outside, the length from fender to fender being 28 ft., width 
6ft. 10in. and height 6 ft. 9in. The gauge was that adopted in most of 
the principal cities. The framing of the car was of well-seasoned oak, and 
the platforms of pitch-pine and oak with channelled steel supporters, 
The outside frame was of mahogany, and the roof of pitch. pine. The 
trolley plant was on the centre of the car, and the upward pressure fixed 
upon was 25 lb. The route indicators were, he said, the best ever placed 
upon any cars. These route indicators were lighted by 16c.p. lamps. 
Steel tyres were a great improvement upon those in use two or three 
years ago. The lifeguard attached to the truck was perfectly automatic 
and simple in operation. The working of the brakes and motors having 
been dealt with, the measurement and transmission of electrical force in 
connection with the working of the cars was explained and illustrated, 
and drivers and guards were advised what to do in cases of certain pos- 
sible accidents or mishaps to their care. Many hints of a practical 
character were given, and, after showing how the controller, pocket tele- 
phones, &c., should be used, the lecturer concluded by describing in 
detail how the drivers in particular should carry out their duties. 


Littleborough.— The Council are recommended by the Tram- 
ways and Electricity Committee to obtain a supply of electricity in 
bulk from Rochdale. The Littleborough provisional order was ob- 
tained in 1900. 


London County Council.—At Tuesday's meeting it was resolved 
to loan Southwark £5,942 and Battersea £10,891 for electric light- 
ing purposes. 

Battersea Council asked for a loan of £12,031, and the Finance com- 
mittee commented on the high price for, mains which are to be laid simul- 
taneously with the widening works in course of execution by the Council. 
The local authority state that the reason for the high cost is that the 
Council wish the mains laid at a depth of 3 ft. 6 in. when passing under 
the route of tramways, but the committee pointed out tbat, although 
additional cost may be incurred by reason of the increased depth, yet 
there will be a saving in trenching and reinstatement. 

Tramway»s.—1t was announced that the report of the Highways com- 
mittee recommending the reconstruction for electrical traction of the first 
eection of the Northern Tramwaya at a cost of £803,600 would be with- 
drawn, as the Finance committee still had the financial side of the matter 
under consideration. 

The Highways committee reported that the agreement with the London 
Electric Supply Corpn. for the temporary use by the Council of a portion 
of the company's premises at Deptford and for a supply of steam for the 
company's boilers for working certain generating plant placed there by 
the company could now be terminated, as the first portion of the Green. 
wich generating station would be completed by April next, and would be 
sufficient to work the whole of the existing southern tramways and a 
portion of the northern tramways. The committee suggested, however, 
that a further agreement should be entered into with the company which 
would enable them to meet the demands consequent upon the electritica- 
tion of further portions of the northern tramways, and they recommended 
that the amended. agreement with the Corporation provide for the 
supply to the Council, for a period of three years, of electric power to 
Greenwich electricity station, where it will be measured, with a minimum 
of 1,500,000 units a year, at 1d. per unit for the first 2,000,000 units, and 
for any quantity beyond 0°75d. per unit, the agreement to be subject to 
the company holding sufficient plant at the disposal of the Council to 
allow of à maximum demand of 1,500 kw., and purchasing the plant now 
installed by the Council at Deptford station for £13,000.- -Agreed. 


Metropolitan District Railway Co.—The company announce 
that all steam trains will be withdrawn after to day (Friday). 
Important reductions of fares are also announced. 


Middlesex.—4^A bill is being promoted to authorise the County 
Council to construct a tramway from the terminus in Edgwaro- 
road to Kilburn, near Bridge-street. The proposed tramway to 
Sudbury is to be continued along the Harrow-road. Application is 
to be made to the Light Railway Commissioners for an order authori- 
sing the construction of a line linking the lines terminating at the 
junction of the Watford and Edgware roads, and the line from 
Watford to Bushey Heath. 


Nantyglo.—The Council have asked the South Wales Electrical 
Power Distribution Co.to submit terms for supply of electrical energy. 


Poplar (Condon).— The Electricity committee has given the 
Public Health committee a site at the generating station for the 
erection of plant for the manufacture of disinfectants by clectrolysis. 


Potteries Blectric Tramways.—The section of the Potteries 
Electric Tramways from Market-street, Longton, to Sandford-hill, 
is open for traffic. 


Salford.—The borough electrieal engineer (Mr. Chas. D. Taite) 
has issued a circular announcing that from Jan. 1 users of elec- 
tricity for power will be allowed to use current for lighting at the 
power rate up to 15 per cent. per quarter of their power consumption. 


Bheffield.— The Corporation electric supply department announce 
a reduction in the charge for electric energy for heating and cook- 
ing to 1d. per unit from Jan. 1. An illustrated circular is being 
issued by the department to householders, calling attention to the 
advantages of electricity for cooking, heating, &c. 


Swansea.—The work of laying the electric lighting cables in Sketty 
and Morriston districts is making rapid progress and it is anticipated 
that supply will be available by Christmas. 


Sydney (N.8.W.)—For some time past negotiations have been 
proceeding between the City Council and two electric lighting com- 
panies, which have been supplying electricity in portions of the city, 
as to the purchase of the companies’ undertakings. A report pre- 
pared by the city electrical engineer (Mr. T. Rooke) showed that the 
actual cost of the purchase of the undertakings would be about 
£72,000, and £37,000 would be required for rewiring of installations, 
extensions of mains, &c. The report has been referred back. 


Torquay.—The L.G. Board have authorised the Council's scheme 
for an extension of the electricity works to enable a supply of current 
being given to the Dolter Electric Traction Co., and sanction has been 
received for the borrowing of the necessary moneys. 


Tramways and Motor Bas Competition.—O wing to the intro- 
duction of the new electric tramway system at Hastings and St. 
Leonards the motor bus service in these towns has been stopped, 
and thc entire stock of 11 cars has been sold to a London company, 


Uganda. —^A telephonic service for connecting up all the Govern- 
ment offices at Entebbe has been established, and there is a tele- 
phone service open to the public on payment along the telegraph 
lines established in the Protectorate. 


Victoria.—The construction of the track of the St. Kilda-Brighton 
(Victoria) electric railway (3 miles) has been commenced. The 
Victorian Parliament has voted £18,500 for track and electrical 
equipment and £5,000 for cars. 


Victorian Electrical Association.—The first business meeting 
of this Association was recently held at Melbourne, Mr. Hy. Noyes 
presiding over an attendance of about 40 representatives of the 
electrical engineering industry. 

The report of the sub-committea appointed to draft rules and regula- 
tions was presented and the rules were, with slight amendment, approved. 
The entrance fee has been fixed at £1 1s. per year, and £1 1s. per year 
for subscription; country members are admitted at half these rates. A 
provisional council, consisting of Messrs. W. F. Clements, H. R. Harper, 
A. U. Alcock, A. E. Woodhouse, W. H. Alabaster, Noel Murray, H. Clement 
Newton, with the secretary (Mr. T. L. Coleman), was appointed to classify 
candidates as members and associates. The whole of the business trana- 
acted at the preliminary meetings will be submitted to a general meeting 
of the members shortly to be held, when the election of officers will take 
place. It is expected that the Association will start with a roll of about 
80 members. 


Walthamstow.— Application has been made for sanction to 
a loan of £10,000 for electric lighting extensions. Woodford has 
been offered asupply of electricity from Walthamstow provided Wood- 
ford will pay the consulting engineers’ fee (25 guineas). 


West Ham.—On Tuesday the Council had before them an elabo- 
rate report from the town clerk (Mr. F. E. Hilleary, LL.D.), onthe 
L.C.C.’s electric power bill and the rival scheme proposed by certain 
of the borough councils in the North and East of London. Ulti- 
mately the Council decided that it was undesirable to identify itself 
at present with any particular undertaking, and that it was best for 
the borough to retain complete freedom until full particulars of the 
various proposals were before them. 

The Board of Trade has consented to the placing on the back 
arm brackets of the tramway poles electric wires for lighting certain 
thoroughfares. The Board, however, reserve the power to review 
the situation at the end of five years. 


Weatern Australia.—The electricity works of the South Perth 
Electric Supply & Power Co. in Coode-street, South Perth, were 
opened in May last to serve a population of about 2,000. At Oct. 80 
41 consumers were connected to the mains, which are carried over- 
head. Both private and public supply is given, the street lighting 
being effected by 156 16 c.p. incandescents. The charge for current 
for lighting is from 8d. to 6d. per unit, and for power 6d. to 4d. No 
other illuminant is used at South Perth. 

At Subiaco the Municipal Council is supplying current, and is 
putting down additional plant, bringing up the station capacity from 
72 kw. to 184 kw. 


Wireless Telegraph Note.—In a report upon the trade of the 
year 1901.5 the Governor of Trinidad and Tobago (Sir H. M. Jack. 
son) states that among the public works which were taken in haud 
was & scheme prepared by the Electrical Engincer for experimental 
work in connection with the establishment of wireless telegraphy. 

A receiving and transmitting station was erected in Port-of-Spain, 
and endeavours were first made to obtain direct communication with 
a station erected at Scarborough in Tobago, across the intervening 
lofty northern range of wooded hills in Trinidad. Communication 
was obtained, but not sutliciently distinct to justify the belief that 
a satisfactory system could b3 established direct between the two 
places. A temporary experiment station was, therefore, erected at 
the lighthouse at Chacachacare, and between this point and Tobago 
a distance of 684 mile, with no land intervening— communication proved 
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easy and reliable. The Port-of Spain station bas now been transferred to 
the North Post Signal Station, a spot on the north-west coast, about nine 
miles from Port-of-Spain and connected by telephone with the capital, 
and as soon 88 the installation is completed it is hoped that a regular 
and satisfactory system of communication will be opened to public use 
between Trinidad and Tobs go. 


Woolwich (Lordon).—The Council have decided, in view of the 
large number of men unemployed in the district, to proceed with 
the laying of electric lighting mains in several streets for public 
lighting. Every man is receiving the trade union rate of wages. 
For January, February and March a special vote of £4,000 on ac- 
count of works is to be spent, principally in wages. 


Worcester.—The Council have decided to adopt electric motors 
in lieu of gas engines for driving part of the pumping plant at Brom- 
wich if the Electricity committec will supply current to the sewage 
department at 2d. per unit. 

Ald. WnuiTkHEAD said the Council might be surprised at the question of 
gas v. electricity being again raised. The Water and Sewerage committee 
had provided for doing the whole work by gas engines, two of 100 k. p. 
and cne of 80 m.r. The Electricity committee asked them to replace the 
80 n.r. engine by two electric motors of 35 H.P. and 45 H.. The Elec- 
tricity committee had provided at Tybridge-street sufficient power for a 
much larger demand by the Tramway Company than was actially required, 
and they proposed to utilise that plant to supply the sewage works. 

The city engineer (Mr. Catnk) calculated that the cost of pumping by 
gas would be £410 per annum, whereas the borough electrical engineer 
(Mr. C. M. Shaw) put the gas-engine pumping at £600. The Water com- 
mittee had taken a mean for their calculation. The cost of pumping by 
electricity at 2d. per unit would be £850. 


Workhouse Lighting, &c.—Chell workhouse has been provided 
with an electric light installation. The work bas been canied out 
to the specification of the Burslem borough electrical engineer (Mr. 
Ashton Bremner). 

The plant is in duplicate and consists of two Stirling water-tabe boilers, 
which are fed by two duplex Worthington pumps, and a sirius injector has 
also been installed. The whole of the feed, steam and exhaust piping, 
with the feed tank, pumps and water heater were supplied and erected 
by W. Boulton (Ltd.). Two Alley-MacLellan engines drive McClure & 
Whitfield dynamos generating continuous current at 220 volts when run- 
ning at 550 revs. per min. A motor-driven booster by McClure & Whit- 
field is used to charge the battery of 130 cells (supplied by the Tudor 
Accumulator Co.) capable of carrying all the lighting from 9 p.m. until 
lighting-up time next day. The switchboard was supplied by the Electric 
& Ordnance Accessories Co., and the wiring work has been carried out by 
Mr. E. M. Evans, of Burelem. A 10 B. n. p. electric motor by Messrs. 
McClure & Whitfield has been installed in the laundry. 

A committee of Southampton Guardians is considering a sugges- 
tion by the borough electrical engineer (Mr. H. T. Street) to wire a 
portion of the workhouse buildings for the electric light. Current 
will be taken from the Corporation. 

Hackney Guardians last week considered an offer by the borough 
electrical engineer (Mr. L. L. Robinson) to instal electric motors at 
the workhouse and run the Board's machinery for a month free of 
cost. The experiment was suggested in order to convince the 
Guardians of the cheapness of electricity compared with gas. 

Father Doxx said he understood electrical power would be given at 4d. 
per unit. 

Mr. T. Coapman said £500 a ycar had been saved at th? Eastern Hos- 
pital by the introduction of electricity, 

The matter was referred to a committee, 


Xmas Boxes, &c.—The following circular has been issued by the 
National Electrical Manufacturers’ Association :— 

Dear Sir: I beg to inform you that at a recent meeting of the members 
of the above Association it was unanimously decided that, owing to the 
enormous increase in the number of applications, they must reluctantly 
discontinue, as from this date, the practice of subscribing to annual bean- 
feasts, Christmas boxes, New Year gifts, &c. In consequence thereof the 
members of the above Asscciation have unanimously agreed to discon. 
tinue this custom, — Wa rer DavENronr, Secretary. 


TRADE NOTES AND NOTICES. 
| TENDERS INVITED. 


The Guardians of Poplar (London) Union invite tenders for sup- 
ply and erection at the Children's Home and Schools (now in course 
of erection at Hutton, Essex) of steam engines, dynamos, pipe- 
work, &c.; main switchboard, wiring, motors, &c.; fire alarms, tele- 
phones and electric bella. Tenders to the clerk, Mr. G. Herbert 
Lough, 45, Upper North-street, Poplar, before 6 p.m. Dec. 18. 


Glasgow Corporation invite tenders for supply of (1) 1,000 kw. 
niotor generators and (2) high and low-tension sub-station switch 
gear. Offerers must be able to show plant similar to that for which 
they tender. Tenders to the town clerk (Mr. John Bowers), City. 
chambers, Glasgow, on or before Dec. 4. 

Ilford District Council invite tenders for supply of 05 in. triple 
concentric armoured cable. "Tenders (addressed to the Chairman), 


5 the clerk (Mr. John W. Benton), Town Hall, Ilford, by 4 p.m. 
ec. 12. 
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The Directora of the North-Easter. Railway Co. invite tenders 
for stores during six or 12 months from Jan. 1, 1906, including tele- 
graph apparatus, telegraph wire and line stores. Tenders to the 
secretary (Mr. R. F. Donell), York, by 9a.m. Dee. 2. 


Derby Tramways committee want tenders by 9 a.m. 5th inst. for 
materials and works in connection with the reconstruction of con- 
version of Deadman’s-lane and Navigation Bridge tramway from 
single to double track. 

Bradford Corporation want tenders by 2nd inst. for supply of 
stores for Tramways department, including cables and wires, trolley 
poles and accessories, insulating material, overhead equipment, &c. 

Castlerea (co. Roscommon) District Council want tenders by noon 
28rd inst. for supply and erection of plant, & , for the electric light. 
ing of Ballaghaderrcen. 


Southivark (London) Council want tenders by Doc. 6 for wiring 
and fittings for Greenmore Wharf stables. 


Powell-Duffryn Steam Coal Co. want tenders by 10 a.m. 11th 
inst. for stores, including electrical fittings, steam tubes, ironmongery, 
indiarubber and asbestos goods, &:3. 

South Indian Railway Co. want tenders by noon 12th inst. for 
electrical stores and sundries, leather and rubber goods, &c. 

Bombay, Baroda & Central India Railw iy Co. want tendera by 
5th inst, for stores, including electric generators, 


Dublin Lighting committee want tenders by noon Des. 11 for 
electrio lighting and vontilating of Green-street Court House. 


Tenders will b» opened at noon, Jan. 80, at the offices of the 
Director of Public Works, Madrid, for a concession for the construc- 
tion and working of an electric tramway between Santander and 
Astillero. The Nueva Montana Iron and Steel Co., of Santander, 
have already made application for this concession and will enjoy 
certain preferential terms. A deposit and the usual general con- 
ditions which apply to Spanish Government tenders are operative 
in this case, and tenderers can obtained further information from the 
* Madrid Gazette " of Nov. 26. 


TENDERS RECEIVED AND AOCEPTED. 


West Ham Corporation received the following tenders for 12 arc 
lamps : — 

Crompton & Co. (accepted) EJ. 128. per lamp, 168. line resistances ; 
Brockie Pell Arc Lamp (Ltd.) £4. 18s. 64.; Johnson & Phillips, £5 per 
lamp and 18s. 6d. for line resistances ; British Thomson-Houston Co. 
£5 per lamp, 17s. Gd. line resistances. 

Fareham Guardians have accepted the tender of Trick & Co. for 
wiring the sick wards of the infirmary. 


Worksop Council have accepted the tender of Chamberlain & 
Hookham for electricity meters, and that of the Iulsometer Engi- 
neering Co. for water softening plant at £200.  * ; 


Westminster Public Libraries committee recéived six tenders, 
varying from £73 to £119. 10s., for altering and repairing the clec- 
tric lighting installation at St. Martin’s-lane library, and the lowest 
(that of T. Potter & Co. at £73) was accepted. 


Middlesex County Council have placed an order with Dick Kerr & 
Co. to construct a tremway along the Great North-road from Whet. 
stone to Herts boundary at the same schedule of prices as the firm 
is constructing the line along Ballard’s-road, N. 


The export department of the D.P. Battery Co. have recently 
booked orders for a 100 kw. battery for Australia, and a small 15 kw. 
battery for New Zealand. 

The Key Engineering Co., Manchester and London, have booked 
the following within the past week or two:— 

For Manchester Electricity committee, supply and erection of a Harris. 
Ander on feed-water purifier for their Bloom-street works, and also 
6,000 yds. of fibre conduit. For Melbourne Corporation, 10,000 yds. of din. 
fibre conduit. For Salford Electricity committee, 6,000 yds. of fibre con- 
duit, For Oldham electricity department, 3,000 yds. of 24 in. fibre conduit. 

London County Council have accepted the tender of Siemens 
Bros. & Co. at £99. 16s. 6d. to ereot a 30 H.P. electric motor at Old 
Montague-street School, Whitechapel. 

Dartford Council have accepted the tender of W. Dickenson & Co. 
for wiring the tramcar sheds at £117. 

Sydney (N.S.W ) Council are recommended to accept the tender of 
Noyes Bros for paper insulated lead-covered cables at 45,247. 183. 4d., 
delivery to be made within 14 weeks. There were six other tenders. 

‘East Ham Council have placed an order with th» General Elec- 
tric Co. for a ventilating fan for £12. 5s. 

Yarmouth Guardians have accepted the tender of Cooper & Cun- 
ningham for telephone work at the workhouse. 

Dartford Council have accepted the tender of the Western Electric 
Co. for house service cable. 

Walthamstow Council have placed an order with the Westminster 
Engineering Co. to re-insulate four armatures at £45 each. 

West Ham Corporation have accepted the tender of Glenfield & 
Kennedy for four water meters at £55. 103. each. 
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The tender of Banfield & Co. for supply of 10,000 to 12,000 tons 
of coal at 22s. 6d. per ton for the Brighton electricity department 


has been accepted. 
BUSINESS NOTICE. 


G. F. Frizell and E. C. Louis (trading as Frizell Bros. and Louis), 
electricians, 79, Denmark-hill, London, S.E., have dissolved part- 


nership. 
BANKRUPTOIES, LIQUIDATIONS, &c. 


On Monday the examination took place of Ernst Emil Donat, 
engineer and agent, Albert-road, Withington, lately carrying on 
business as Donat & Co., at Spring-gardens, Manchester. Debts 
were £1,578, with a deficiency of £1,854. Bad trade in 1904, heavy 
business expenses, a wrengful claim against him for commission, 
and loss of commission were stated to be the causes of failure. 
Examination adjourned. 

G. & J. S. Robson (trading as Robson, Robson & Co.), electrical 
engineers, Newcastle, were examined on Nov. 23. Liabilities £5,441, 
deficiency £3,040. Debtors denied that zney had traded recklessly 
or had undercut prices. They had lost £700 on a Liverpool con- 
tract upon which a profit of £600 was anticipated. Examination 
adjourned. 


An application for the discharge of Gerald Algar (trading as 
Gerald Leslie) electrical engineer, &c., 5, Denning-road, London, 
N. W., will be heard on Dec. 15 at Bankruptcy-buildings, London, W.C. 


The trustee (Mr. L. J. Sharp)in the bankruptcy of Jas. Marsden, 
electric fittings maker, 89 and 40, Woodcock-street, Birmingham, 
has been released. 

A receiving order has been made against Wm. Geo. Leather 
(trading as Windus Electric Co.) 25, Howard-street, Sheffield. 


Claims against Dr. F. H. Bowman, 39, Victoria-street, London, 
S.W., to Mr. E. L. Hough, Bankruptcy-buildings, London, W.C., by 
Dec. 13, 


Claims against Alex. Holmes and Alex. McCallum, electrical 
engineers, Darwen, to Mr. T. Hindle, District-chambers, Darwen, 
by Dec. 13. 


Claims against British Miller Signal Synd. (Ltd.), to Mr. E. H. 
Stringer, 110, Cannon-street, London, E.C., by Dec. 30. 


General Water Power (Ltd.) is being wound up voluntarily and 
Messrs. T. D. Pillans and M. F. Armstrong are liquidators. 

Plant for fale.—Messrs. White Bros., engineers, Stratford, 
London, E., have for disposal a Ruston Proctor engine and Crompton 
dynamo; also two 100 kw. Bellies Morcom-Mather & Platt sets. 
See an advertisement. 


Offers are invited by Leeds Electricity committeo for the purchase 
of all or any part of about 1,000 electricity meters in good working 
order. Particulars from manager of electric lighting department 
(Mr. H. Dickinson), 1, Whitehall-road, Leeds. See an advertisement, 


Mr. A. M. Wild, 13, High-street, Sheffield, bas for sale a com- 
bined Westinghouse engine and generator. 


Messrs. Cox & King, 5, Suffolk.street, Pall Mall, London, S. W., 
have for sale a 10 n.p. Westinghouse gas engine, a 6 kw. dynamo, a 
battery of 55 13-plate Hart storage cells, switchboard, &c. 


Alternator Wanted.— Messrs. J. G. Childs & Co., Willesden. 
green, London, N.W., 1equire a 15 kw. to 40 kw. tecond-hand 
alternator, any voltage, 50 to 100 periodicity. 


Premises to Let, &c.—Mr. H. E. Sinith, 59, Hamilton-square, 
Birkenhead, advertises for sale (or letting) a conveniently situated 
warehouse or factory in Liverpool. 


Mr. Tilley, 87, Forest-road, Dalston, London, N.E., has some 
businees premises to let, opposite Agricultural Hall, Islington, suit- 
able for engineers, &c. 


Mr. Woollett, 56, Cloudesley-road, Barnsbury, London, N., has a 
factory or warehouse near Islington Green, N., to let. 


New Improved Stewart Arc Lampr.—The Electric & Ord. 
nance Accessories Co. (Ltd.), Stellite Works, Chestonrcad, Aston, 
Birmingham, write us as follows :— 

Our attention has been called to certain notices and circulars now 
being advertised, and we beg to inform you and all interested in aro 
lamps that the term new improved Stewart arc lamps is applied by us, 
as manufacturers, in virtue of our having purcbased from the liquidator 
of the late Stewart Electrical Synd. (Ltd.) the goodwill of that Syndi- 
eate. So that intending purchasers may not in any way be misled, we 
particularly point out that the ‘‘ New improved Stewart arc lamp," manu- 
factured and sold by us, is constructed at our works in Birmingham, the 
whole of the parts being British made and guaranteed of superior material 
and workmanship. „ 

We beg to give notice that we will indemnify anyone purchasing from 
this company the new improved Stewart arc lamps of our manufac- 
ture against any claim that may arise from any action that may be taken 
sgainst the purchaser. 

We guarantee interchangeability and no difficulty or delay ex'sts, as 
hitherto, in obtaining any spare parts, repairs or replacements, because, 


being British made, you have the manufacturers here in your own country j 


to fall back upon, 


“Coats " Magneto Ignition Apparatus.— We have received a 
pamphlet descriptive of this system from the General Electric Co. 
The apparatus comprises a direct-current generator, a condenser and 
a transformer. The armature of the generator is of the H type 


Two-way 


To Spark 
Plug 


Engine Contact Le) 


Draanam or CONNECTIONS FOR 4-CYLINDER CAR. 


and the commutator is so arranged that the brushes are only in 
metallic contact with it during tho peak of the E. M. F. curve. Thus 
the condenser is charged twice per revolution. It is claimed that 
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with this system it is possible to obtaia much more powerful sparks 
from & given size of coil than is possible with an accumulator. 


Catalogues. — Elliott Bros., Lewisham, S.E., have prepared a new 
Leakage Indicator pamphlet (No. 56), describing a type of these in- 
dicators designed to comply with the new Home Office regulations, 
governing the supply of electricity in mines. The instrument is in- 
tended for direct-current completely insulated cirouits, and consists of 
a sensitive pivoted moving-coil milliammeter, calibrated with a centre 
vero and graduated in sectional divisions. A terminal block is 
fixed to the botton of the instrument, having three insulated ebo. 
nite terminals (+, —, and earth) and two push buttons. When 
required an extra pair of terminals can be fitted to the top of the 
case for connection to a strong and well-made bell, actuated by a 
sensitive relay fitted inside the case of the instrument, this indi- 
cating any dangerous leak that may develop in either main. The 
instrument, which is made in three sizes, can be left permanently 
coupled up, and gives a continuous indication of the insulation of the 
circuit; will show which main tho fault is on should a leak develop; 
determines the insulation of each main by means of a table sup- 
plied with each instrument; and gives the total leakage current to 
earth by simple calculation. These leakage indicators are also sup- 
plied for single-phase and three-phase alternating currents. 


The British Thomson-Houston Co. have issued a series of new 
pamphlets, Nos. 185, 186, 187 and 188, dealing with the following 
subjects: Flexible ear for grooved trolley wire; portable electric 
measuring instruments; ammeters, voltmeters and wattmeters for 
switchboards; and miscellaneous switchboard instruments. The 
device dealt with in the first-mentioned pamphlet was illustrated in 
our issue for Nov.°10, page 150. 


In our last issue we referred to the publication by Ferranti Ltd. of 
a new price list of single-pole switches. A new list (No. 51) of 
double-pole, single-throw, quick-break knife switches for from 25 to 
1,400 amperes has now been issued. 

Mather & Platt, Salford, have issued a fourth edition of their cata- 
logue of two-cycle gas engines. Some good illustrations of a number 
of combined engine and dynamo plants by this firm are given. 


A new list of variable speed drills is issued by the Armorduct 
Mfg. Co. We have recently had occasion to call attention to the 
* Little Hustler " drill supplied by this company. 


F. Darton & Co., 142, St. John’s-street, London, E.C., whose 
stand at Olympia attracted a large crowd of visitors owing to the 
varied articles on show and their novelty and suitability for popular 
work in connection with electrical experiments, &c., have just issued 
a catalogue of small electrical motors, dynamo castings; armature 
stampings, gas and oil engines, lamps, torches, telephones and other 
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items, making up a very complete novelty list. Beside being of 
trade interest, the catalogue is seasonal and lists a large number of 
articles for which a demand can easily be created at the present time. 


Mr. Leslie Miller, 98, Hatton Garden, London, E.C., who is well 
known as a manufacturer of X-ray outfits for the London hospitale, 
&c., has patented a jointless-section winding for induction coils and 

ransformers. One of these windings (that of the secondary of an in 

duction coil or a transformer) is shown in the accompanying Fig. A. 
Mr. Miller explains in & circular list just issued that, owing to the 
invention of a special wire-winding machine, it has become possible 
to wind fine wires as theory dictates, in flat discs only one wire 
thick, without making any joint where one disc is continued to the 
next. Each of these discs is compressed between sheets of paper as 
between the leaves of a book, and it is so impossible for the wires to 
shift. The tension between neighbouring wires is a minimum, and 
the consequence is that internal leakage is much reduced, the effi- 
ciency raised, and internal breakdowns are quite unknown both 
during workshop tests and after. The wire is wound on a revolving 
horizontal table. A disc of insulating paper (shown black in the 
figure) is fixed on the table, and the wire wound on to it by the 


Fic. A.—Si1INGLE WIRE Disc. 


Fid. B.—J OINTLESS-SECTION COIL. 


new machine, from the inner edge to the outer; then another disc 
of paper is fixed on the wire, and the winding continued from the 
outside to the inside edge, and so on indefinitely, as long as any 
wire remains, without a joint being made. Each of these discs is 
said to be capable of standing 10 times the strain upon it, and no 
means is known by which the insulation between the sections of the 
winding can, even intentionally, be broken down, while the tension 
between neighbouring turns of wire, owing to the perfect regularity 
of tho winding, is so small that it is possible to use bare wire, 
although silk-covered is actually employed. In the second figure 
is shown an example of the ordinary form of jointless-section coil 
for use with mercury motor or an electrolytic break. These coils 
are claimed to be specially suitable for use in hot climates, because 
the insulation does not depend on wax. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Nov. 22 to 28, with the ports of 
destination :— 

Africa. —Alexandria, £19 ; Cape Town, £333; Delagoa Bay, £710; Dur- 
ban, £2,133; East London, £380; Port Elizabeth, £1,149; Port Said, 
£17; Simon’s Bay, £800. Argentina - Buenos Ayres, £180 (including 
£155 telegraph material). 4ustralasia—Adelaide, £101 ; Fremantle, £112; 
Lyttelton, 6 tona (tramway points); Melbourne, £997 (including £917 
telegraph wire); Nelson, £21 (telegraph material); Otago, £63; Perth, 
£412 and 147 cwt. (copper cable); Sydney, £6,320 (including £205 tele- 
graph material); Wellington, £52. Canada—Halifax, £11. Ceylon — 
Colombo, £219. Chili—Antofagasta, £288 (telegraph instruments); Val- 
paraiso, £173,971 (including £173,800 submarine cable). China— 
Shanghai, £67; Tientsin, £116. France —Marseilles, £5; Paris, £135. 
Germany—Hamburg, £18. Gibraltar, £700. | Holland —Amsterdam, 
£286 (including £211 telegraph material). India—Dombay, £389; Cal. 
cutta, £3,571; Karachi, £130; Madras, £2,127. Japan — Tokyo, £319 ; 
Yokohama, £1,034. Malta, £6. | Portugal —Beira, £61; Lisbon, £245. 
Siam—Bangkok, £192. St. Helena, £182 (telegraph material) Straits 
Settlements -Penang, £79; Singapore, £68 (including £28 telegraph 
material). Surinam, £05. Sweden—Stockholm, £120 (telegraph material). 
U.S,4.—New Plymouth, £16. West Indies Trinidad, £18. Total, 
£198,270, against £67,960 in the corresponding week last year (Nov. 23 
to 29). 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


AUTOMATIC ELECTRIC BLOCK SIGNALLING CO. (LTD.) (86,590.)— 
Reg. Nov. 24, capital £1,000 in £1 shares, to adopt agreement with 
Electric Railway Signalling Synd. (Ltd.), to acquire patents and inven- 
tions, and to carry on the business of electricians, engineers, suppliers of 
electricity and electrical installations and machinery for light, motive 
power and other purposes, manufacturers of electrical apparatus, «oc. 
Reg. office, 302, Finsbury-pavement, London, E.C. 

CRAWFORD ELECTRIC LAMP SYND. (LTD.) (86,578.)--Reg. Nov. 23, 
capital of £30,000 in EI shares, to carry on the business of manufacturers, 
ellers and suppliers of electric lamps, suppliers of electricity, contractors 


electric power from the Falls to the Witwatersrand mines. 


for construction, equipment and maintenance of electric lighting stations 
and electrical works, electricians, electrical, mechanical, metallurgical and 
chemical engineers, &o. 


STRATFORD-ON-AVON ELECTRICITY CO. (LTD.) (86,502.) —Reg. Nov. 16 
capital £15,000 in £1 shares, to acquire rights to supply electric light or 
power in Stratford-on-Avon or elsewhere in the United Kingdom, to adopt 
an agreement between Stratford-on-Avon Corporation and the Birming- 
ham Installation Co., and to carry on at Stratford-on-Avon and elsewhere 
the business of electrical and general engineers, electricians, manufac- 
turers of and dealers in electrical apparatus, suppliers of electricity, &c 
First directors, G. M. Bird, J.P. (chairman), O. F. Freeman and S. Flower. 


MORTGAGES AND CHARGES. 


BRITISH ELECTRIC Co. (LTD.) — Issue on Oct. 13 of £50 debentures, 
part of series created same date, to secure £250, charged on company’s 
undertaking and property, present and future, including uncalled capital. 
No trustees. 


ELECTRICAL CORPN. (LTD.) —A charge on book debts and sums of money 
due to Corporation and its undertaking and property, present and future, 
including uncalled capital, dated Oct. 81, 1905, to secure £272. 2s. 6d. and 
further advances up to £800, has been registered. Holders, E. S. Parker 
and A. H. H. Richardson. 


HOPPER & CO. (LTD.)—£2,900 debentures, created and dated Nov. 9, 
1905, charged on company’s undertaking and property, present and future, 
including uncalled capital, have been registered. No trustees. 

KEYNSHAM ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on Nov. 9 
of £1,104 debentures, part of series created same date to secure £1,500, 
charged on certain land and buildings occupied by company at Keynsham, 
Somerset, and company's undertaking and property, present and future, 
including uncalled capital, subjest to £1,500 first debentures. No trustees. 

MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
Issue on Nov. 20 of £8,000 debentures, part of series created same date, 
to secure £25,000, charged on company’s undertaking and property, pre- 
sent and fature, including uncalled capital. No trustees, 


CITY NOTES. 


MEMORANDA (Nov. 30).—Bank rate 4 per cent. (since Sept. 28, 1905) 
Price of silver 30e d. per oz. Consols 89}%—90,'; for money, 90 7 —90 Pc 
for account ; 24 per cent. annuities 894—894. Consols Pay Day, Deo. 1; 
Stocks and Shares Continuation Day, Dec. 12; Ticket Day, Dec. 13; 
Pay Days, Dec. 14 and 29; Mining Share Carry-over Day, Dec. 11. 


ARON ELECTRICITY METER (LTD.)—The report for the year to Sept. 30 
states that, after providing for general charges, depreciation and share 
of expenses and discount on issue of debentures, the net profit was 
£11,724. 48. 4d., making, with £112. 9a, 4d. from last year, £12,136. 13s. 8d. 
Of this £2,500 is set aside for debenture sinking fund, and the directors 
propose to pay 44 per cent. on account of preference dividend in arrear, 
absorbing £5,620. 6s, 5d., leaving £4,016. 78. 3d. to be carried forward. 
Trade in Germany and Austria has (the report states) been very healthy 
throughout the year. The factories in Schweidnitz and Charlottenburg 
are giving every satisfaction. The business in France and England is 
still in a somewhat unsettled condition ; the outlook is, however, dis- 
tinctly hopeful, and the directors will continue their policy of economy 
and care. 

The transfer books and register of members will be closed from Dee. 4 
to 23 inclusive. 


BRITISH SOUTH AFRICA CO.—At the meeting of this company las! 
week the chairman (the Duke of Abercorn) referred to the great import- 
ance the board attached to the Victoria Falls, and their expectations in 
connection with them had been fully justified by facts. During the year 
a number of visitors had been attracted to the Falls. In September there 
was a gathering of great importanc2, when Prof. Sir G. Darwin opened 
the new bridge across the Falls in the presence of a large gathering of 
visitors, among whom were many of the leaders of the scientific world. 
The visit of the British Association to Rhodesia, in its present early stage 
of development, had been an eventful and remarkable fact. He referred 
t» the project of the African Concessions Synd. to generate and transmit 
He was in- 
formed that the highest engineering authority had been obtained in 
support of the immediate realisation of this enterprise, and, though it 
would be premature to say much more upon the point, he understood that 
negotiations for the tale of power were already proceeding, and that there 
was good hope of success. If so, their company, as owners of half the 
capital of the syndicate, would have an important direct interest and 
wou'd also reap the indirect results which might be expected to How from 
the carrying out of such an enterprise in the heart of Rhodesia. 

COMPANIES TO BE STRUCK OFF REGISTER.—The '' London Gazette 
of Nov. 28 contains a list of companies which will be struck off the Register 
of Joint Stcck Companies in three months unless cause be shown to the 
contrary. Amongst these are the following :— 


Atlas Electric Appliances Co. 


French Electrical P ower Storage Co 
British Electrical Mfg. Co. Morecambe Electrie Launch & Power 
British Spiral Telephone Wire Synd.| Synd. 
City& Suburban Electric Carriage Co. | Mutual Telephone Co. 
Electrical Insulator Mfg. Co. Railway & Domestic Electric Light- 
Eleztric Carbon Storage & Apparatus ing Co. 
Mfg. Co. of Scotland. St. George Telephone Co. 
Electric Portable Battery & Gas South Kensington Mutual Electric 
Igniting Co. . Lighting &-Supply Co. 
Elwell-Parker (Ltd.). 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — —— vmm — — —— — — Se 


| 
Week Ino, AGGREGATE, 
ended i | ue No. of, Amount, | Ind or 
| weeks. | Does. (a) 
2 E £ 2 
Aberdeen Corporation ......| Nov. 1 1,188 18 K i 9238 x EU 
Airdrie 000 000 cee oa ETG 000000000 009 »? 2 2 8 b 43 
Anglo-Argentine eee. »» 25 14 886 pn 697 46 629,849 1 83,487 
Ayr Corporamom . „„ 25 178 | + 11, 237 9,641 - 141 
Bsrnsleg 000000000000 000006 000 coe 85 17 155 m 10 46 7,415 i 836 
Barrow «800009000 COO OES 0000009000007 oe 17 908 + 15 46 11,160 + 2,167 
Bath Electric Trams, Lad. ,, 22 678|+ 58 47 | 83836 + 2,099 
tlre em Ca SSeS Ceo ooaCoVaEsece te 75 ! pau H 30 a 1520 H ] dM 
irmingham ee »9 - , 
*Birmingham & Bia „ 17 1,880 — 1392, 46 78,014 - 81 
Blackpool aed ve der „ 28 249 - 29 | 91 49,8300 ＋ 1,760 
Blackpool and e| » 2 163 | - 18| 91 19.8 - 1,076 
Bolton 9902099 tee os 26 1,727 + 151 eb 67,575 + 7,626 
Lee ee „ 23 1,124 + 381 48,548 F, 403 
Bradford Corpora ees| n 235. 8:80 + (39 | 84 i 101,584 ,— — 6,338 
righton Corporation ..... „ 96 719 + 50 35 306,763 i+ 432 
Bristol Trams & Carriage... „ 21 | 4,840; — 14 15 18,989 | + £45 
Buenos Ayres & Fel ano. „, 396 8,483 | + 1,940 | 47 | 168,152 (+ 8,240 
poenos Ayres Elec. Trams| Oct. 28 , 1,175 43 49,095 72 
urnley Corporation. . .... Nov. 25 1084 + 122 84 48,192 |+ 9,205 
Barton Corporation „, 26 | 937 | — 1149 | 10910 - 1.64 
alos 8 n „ W 44.720 403 1 859.668 +R118,78 
p 99099609 p . i U L] 7 
Oamborns-Bedruh . , 8 91 - 9 1 807 — 47 
Cardiff Corporation. . 5 £ 181 — 23 M 71,106 |+ 109 
Carlisle Tramways Co. ce „ 25 151, — 1047 | 868 l|- 618 
Oentral London way..| oo 25 7,408'- 23 | 91 ; 181,184 j- 988 
8 & Dist. La. n 29 4 + 0| 47 , + 8,268 
ty of Birm'gh'm Tram Oo „ 17 6,116 | - 146 46 | 247,287 |+ $74 
City & Bonth London Riy. i i6 | 8,15 19 21 601 + 1200 
Cork Elestric " % ws 2 ds ems T 652 
Pavone & Dist. Trams.. « 17 876 - 94 | 46 21,202 |- 8,272 
Daver Corporation... e „ 25 178 + N| M 8,076 |- 60 
P lin & Lucan Railway.. „ 24 88 + 4,21 2710 |- 26 
. | ” iy | tay E PIER f. 1.8 
600% 95 784 0 
Dandee Corporation . —.—. „ 2e 869 + 91 27 25,008 |+ 167 
Rast Ham Council. e 97 25 91! + 165 84 i 28,649 + 8,177 
Gateshead & Dist. Trams...) „, 17 943 + 68| 46 | 42,490 |+ t48 
Glasgow Corporation. .... . „, 395 | 14,687 | + 1,267 26 ; 891,820 |.- 19,719 
Gloesop.........-.. oeo ere . e { w 18 M pa n ) 47 5,766 + 588 
Gloucester Corporation ...| „ 22 205 s 84 10,448 825 
tig e e » 17 202 | + 16] 46 10,722 |- 926 
» Northern & Ci vol » 25 1,810 | + 894); 21 82,841 |+ 17,402 
Greenock & Port G „ 17 611 + 87 46 5782 |+ 8,171 
Halifax Saporo . . „ 15 1,370 + 69| 83 53,285 |+ , 
pec asi aver 2. „ ͤ 17 | 245 + 0| 46 12888 |- 1,128 
eere ec. Trams Co.. „, $8 820 | s 10 8,936 $us 
Boana esse] 4, 25 1.283 + 138 8 46,292 |+ 1,718 
M dar irons e » 25 2,105 | 4 62 | 84 | 76,129 |+ 128 
i iube sp MENS 15 , 861 + 88 | 16,824 |+ 971 
psw. Orporation........ » 25 992 + l| 84 15, 19 — 1,864 
n of Thanet Soo oc... »? $5 239 + 17 § 9 891 — 447 
idderminster & a dU 91 - 5| 46 6,632 |- 8:7 
Kilmarnock Corporation .. TD dis | si as 
— Oo gale 23 | iss; -  18| iż | 2489 |- 90 
peus mis O0. . E 17 120 | t 191 | 47 | 115 i t n 
„„ % %%% %%% DIM 57 1 18 1 b 
F » 25 5,485 | + 468 24 | 208.096 |+ 41,450 
Te Nee — „ 25 1,863 + 881 47 97,479 |+ 29,206 
erpool Corporation „ 18, 9,927| - 148 46 , 486517 |+ 8,508 
,lAverpool Overhead RF. „ 26 1,01|- 25 21 38,890 |- 1,467 
«andon County Co T EP 18 | 13,416 | + 1,893 | 88 | 496,703 |+ 68,818 
Lowestoftt..............-.. e». 77 25 i 18! T 8 1,256 S tê 
Maidstone Corporation... ... » £8 | 75 -= 16 | 81 4,476 "EM 
Manchester Corporation. „ 25 11,957 + 1,587 84 102.425 |+ 18,088 
Mersey Railway .....---| ,, 26 | 1,615 + 4| 91 82,76 |+ 1,981 
J . "n 17 170 = 20 ‘ 46 8,758 d 492 
Metropolitan „ 17 2.503 + 918 46 | 128,080 |+ 62,829 
1 9$990009090090009090000009 77 17 i 2189 | + 14 46 16,682 + 64) 
1 sisis e „ 16 144 d 48 | 10,668 T 
I Corporation ........ „ 25 115 + 17 85 635 + 4:8 
ewcastle-on- Tyne Pe. : 25 | 8,246 | 2 243 84 120,194 |+ 2,612 
New on.) . ^ » 8 4 7 p 
8 oe „ ie 2 | e | 8 4 [S | 3 i 4 ei 
ry} 4 U , Ld 
Pay TUER Ashton & Hyde. » 17 50 + 88] 46 25,760 |+ 569 
NN AT Nue Dae 26 1,514, + 245 85 ' 57,62 |+ 14,982 
ACT „ lagje 154| a 4% eh 
Pontrprdd Dist Council..“ „ 25 . 195.  .. 84 5,606 ‘a, 
ortamouth Corporation... „ 25 1,831' + 98 | 2 71,420 |+ 1, 0-0 
* Potteries e 77 17 1.814 + 75 46 78, 685 + 641 
Preston Corporation.... . „, 22. 509 - 79 8 4,721 
Bere des 8 » B|- 7j- 4| 8| EMT Š 
— Bothesay „ „ oe "ii A4 4s em) [ro nes 
e % T" $4450 * 
Salford Corporation ......... „ 21 | 4,337 + 1,015 3 don H ie 
Sheerness €95000900000090099095* 15 - 2 
Bheffield Corporation .. , 26 474{|+ 609 85 172.816 |+ 8,184 
77 ee HE s e Ma Medo [bs exo 
rporation .....| „ 99 993| + 24 8&4 14,040 |+ 60 
"aree Tram ide ves » H 991 | - 91 46 14,517 |- t82 
ordshire on „„ 17 811 + 189! 46 34,049 |+ 1.861 
oer ise re on .... „„ 21 6:0; + 282 84 26,124 |+ E017 
rd Corpn. . . , 1 16 + 63 | 54 45,962 |+ 1,415 
Serie "Died e — "EET 430 | + 252 46 88,298 |+ 8,953 
Siaa jon rporation ...... „ 22 148) + 6| 81 6,849 . 
aunton „ ͤ ĩ?ZÄ | ay, Md 14 T 1446 1.934 — 234 
Tynemouth 5 „ 17 166 - 2146 12,019 — 1.609 
vanae District , » 25 652 H es » 2n H ur 
"099902956 0 % O 82090 [IIT " 20, é 
Vas eee . „ 28 + 82| 84 11,624 |+ JE 
Hor a Sopor E „ 28| 1,070 | + 699 | 84 61,29:0 |+ £6,136 
Wolv 8 eee is 15 . 98 - 11 46 | 6,703 + 697 
w rbd ua Corpn. ..| „ 92 697 m 8 6,013 = 
x hampton District...) ^ 17 400 | + 88 46 18,271 |+ 255 
. "s 17 989 - 12 46 14,056 + 422 
babes ere WR Trams e 10 17 88 a 4 46 | 4,655 Z 385 
1 o Wo lien Disi "| n» 26 660 | + 289 47 | 83,5990 | se 
orkshire Woollen Distrie! „ 47 709 ＋ 224 46 i 80481 ‘+ 3,577 


JJ ĩ ĩͤ See SOIR SERRA 8 
la) These comparisons are with the corresponding period last year, f Minus B days, 
| $ Plus? days. ° Partly electrical. 


ELEKTRIZITATS AETIENGESELLSCHAPT VORM. SCHUCKERT & CO.— 
This company, which.is now associated with the Siemens & Halske A.G. 
as the Siemens-Schuckert Werke A.G., has declared a dividend of 4 per 
cent. for the past year. There was no dividend the previous year. 


MACKAY COMPANIES.—It is announced that the Mackay companies 
have completed arrangements by which the dividends of the Commercial 
Cable Co. and the Postal Telegraph Co. and other allied cable, telegraph 
and telephone companies, to be issued to the English and Continental 
thareholders, are, at the option of the shareholder, to be payable through 
the Union of London and Smiths Bank, London, at 48. 01-12d. per dollar. 


NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)-- This company is 
inviting applications for 15,000 shares of £1 each, payable 5s. on appli- 
cation, 5s. on allotment and the remainder in instalments not exceeding 
5s. each at intervals of not less than two months. 


STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
been asked to appoint special settling days in and to grant quotations to 
60,000 £10 6 per cent. cumulative preference shares and £600,000 44 per 
cent. debenture stock of the Bombay Electric Supply & Tramways Co. (Ltd.) 


STRATFORD-ON-AVON ELECTRICITY CO. (LTD.)—This company is in- 
viting applications for 9,000 shares of £1 each, payable 2s. 6d. on applica- 
tion, 2a. 6d. on allotment, 7s. 6d. on June 25, and 7s. 6d. on Sept, 29, 1906. 


WESTERN TELEGRAPH CO. (LTD.)—The directors have deciared an in- 
terim dividend payable on Dec. 21 of 3s. per share (or at the rate of 6 per 
cent. per annum tax free) for the quarter ended Sept. 30. The transfer 
books will be closed from Dec. 14 to 20 inclusive. 
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COLONIAL AND FOREIGN INVESTMENTS. 


| ] — 
2 mA | Price f E | Dvi- | Busmenss, 
< NAME, Wed. g F DEND | WEEK TO 
B3 Nov. 89. Sc DUE. | Nov. 99. 
o a 2 
| ELEGTRIC RAILWAYS 24 High- Low. 
MW : s. d. est. | est. 
bj 8,0 | Anglo-Argenune G. Mares 83-81 4 11 8 jip, Oct, 81 £ 
5| 2,9 Do. 2^ Oum. Pre. 222. 53-63 |4 9 8 d 13 
38. 0% Do. nt 6X Deb. Stoch 142 —145 4 2 8 = . 
St. 5% Auckland Elec. Trams 5X Deb. 
" ecce6002a0600696099090900020* 105 —107 4 18 5 — 106 . 
u 12% Baroelona Tramways Ord, ........| 1823—14} | 4 4 0 - i 
1 b Do. 47 Cum. @ „6 6 0 %%% %%% —10 5 0 0 a ee . 
Bé. & Do. éb% Deb. Stock (red.) ... 97 —102 |4 8 8 =. * is 
100 b Do. 5 per Cent. Debs. (EEEE ZKE „ 93 —101 4 19 0 — oe ee 
5| .. | Brisbane Electric Trams, Invest. eu | 
| Ord... 66 % % %% » „„ „„ „t * 1 —1 ee ee lá: 14 
b 9 , | Do. 6 Cent. Cum. Pref. TIT 4 -4 6 18 3 - 152 ae 
St. d Do. d Cent. Db. Prov. Cta. 95 —9 : 4 12 0 as oe e 
St. t British lambia Elec. Ri 
|. Def. Ord, ................ Su. 124 —117 4 14 6 es 21 
Bt. 5 Do. Pref. Ord. Stock „6% „ „% „ „ „„ „ „ 118 2116 4 7 9 a ee | ee 
| 6% Do. 5X Oum. Porp. Pref. Stock. 101 —100 4 118 PUE ae 
á | 45% Do. 4j per Cent. let Mort. Dbs. 103—106; 4 5 9) . ai as 
106 Ji Do. Vancouver Power Debs, .., 102 —105 4 5 9 - es | os 
t| 2/6 | Buenos Ayres and Belgrano Ord. ?j-*?4 5 6 8 a 21 Se 
t| 8/0 | Do. 6 per Cent. A” Cm. Pref! 5)(-5)3 5 2 0 = t8! 5] 
t 8/0 Do. 55 e *69*e99*000000900009099060€ b —t b 9 3 om oe ` — * 
St. 5x Do. 6 per Cent. Debs. . . .... .. 17 —lug 411 8 = CE 1074 
Bt.| 5X Do. 6% 2nd Deb.(red.) ........| 102 —105 415 8 = "n vi 
Bt. 6% | Buenos Ayres Elec. Trams (1901) | 
i L %%% %%% %%% % „% „%%% % % „%%% 00022500095 ¢8 —100 6 0 0 
Kt| 517; Buenos Ayres Grand Nationa) 
| B}% Pref. Debs. .............. 101 —105 | 5.49 "T g5 UT 
100 6% ' Do. 6% lst Deb. Bond.. 103 —107 6 12 0 oe une Mid 
6 38 ' Calcutta Tramways (Ncs. 1to105) e-! |4 7 2| ~ | 9 n 
5 C3, Po. Nos. 103,001 to 137,010 83— 9 as ais — . 
10) 4x | Do. 44% 1st Deb. Stock (red.).. | 107 —109 4 2 7 a A; a 
1|0/6 | Cape Electric Tram Shares . 4-13 1 510 22 11 41 
St. 5% Colombo Trams & Ltg. 5% 1st Mt. 
Deb. (reddʒ)) . eeu 101 —103 4 17 2 ES "Y 
. | Havana Elec. Ry, Con. Mt. 57 
$1,000 50 year Coup. Pd. 97 —9t'. a - CAS .. 
l| .. | L*bon E'ec. Trams Or J. 1, -13 22 "LE T 
110%; Lo. 6- Cum. Pref. ............ 14-14 411 0 ie. 4 
100 Do. 5. Rg. Mott. Deb 101 —1:4 4 16 3 i 
St. b, | Madras Elec. Trams 5% Der. Stk. 104 —1(5, 4 15 3 Ja, Jul ee 
100 b% | Montreal St. Ry. St'g 6% Mort. | 
| ‘Debe, (1908) .......... eese 101 —Y4 416 9 w ... 
1€ 43% Do. Sterling 44% Debs. (1922).., 102 —104 4 6 7 — rB 
St. 5% Perth (W.A.) Elec, Trams. lsi Mt. | 
Deb. Stk. ................-...| 14 —107 418 5 7 — 
— 22 fso Psulo Tramway, Light and 
Power Co. $100 Stock ..........' 114 —14' | 5 8 9 oe 
" as Do. 5% Ist Mt. 8:00 Dbs, ......| 9) —:2ul ne . 
ELECTRICITY SUPPLY. 
t Adelaide Elec. S'ply Co. 6 Cu. Pr. 5 —5 E By Cys 
t. 3,8 |tUaloutta Elec (I-30, 000 |?-ià 469. . | thi . 
t 23 |t Lo. (60.00 1-8, 00 ............ 9-28 4 69 ag vus 
10% | City of Wellington Elec. Lt. and 
Power 5% Reg. Ist Dbe. ...... 50 —62 |416 1 — 
Cordoba Lt. and Power Co. lit Mt. 
Stk. £100,000 5, Bde........... 96 —98 33 l : 
5 . | Elec. Ltg. & Trac. Co. of Aust. | 
6% Cum. Pref, ............ 24-3 ad FA "De 
8t. 57 Do. 5% Debs. heh 85 —80 5111 ~ Qv se 
w . Havana Electricity Co. Shares 9 —10 AR = si ON 
1* 156! lo. 5% Duos. it. at 95, Scrip,all pd. 84 —90 6 4 2 x x 
St. Inc ian Eler. Sup. and Trac. Co. 
Db. St. Rd. Prov. Certs. 50 pd. CU —€2 
] 5·38d Kalgoorlie Elec. Power & Ltg. 
t Cum. Pre. . . . . . 2 1 6 0 u " - 
1 o | Rand Electrio. ............ . )1-1$ T En ~ 
. e liver late Ele tricity Co. Ord... 1 See „ NEC Lx 
1 ] 22 10. 6 Non. Cum. Pref ...... là- lih ts He 1 | 
St. d Do, 5 Deb. StoKk 103 —105 4 15 € n " 2. 
6. su | Rosario Elec. Co. 67 Pref.(1-12,C00) 61—51 5 4 4 is - 
t .3d;, Do. depicta dd al 27 isi 5 —51 8 8 0 5i kd 
10C 4}% Royal Xlec., Montroal 43% Ist 
p Mort. Deb . | 00 —1(3 4 7 5 Ap, Oct wh | v 
.. 10/8 | Shawinigan Water and Power 6% 
, peer eee | $9 —101 |419 0 .. 1X3 .. 
* In calculating the yield, allowance has been made for accrued interest but not 
tor redemption, t Ex Dividend. 
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= j : : MENU ons EE 


A E e — 
4 22 eC price | 2 z f for 188 K SINESS 
- Es BUSINESS 8 
NAME. Wed. | 424 | DIVIDEND) WII ro EEG | Divipexp W 
f- DUE : NAME Wed.. d WEEK TO 
E E i Nov. 29. | £8 — | Nov. 29. 8 | 8 E E Nov. 29. 865 DUE Nov, 19, 
b? Loe- : - 
I _ (RESTRIC BARWAYS RAM WATER 42 4. ant. | at ELECTRICITY SUPPLY. 3 "e. | en. 
1 0/6 Bath Elec. e eer aa Ord.. eee - 18—1 ee ee ee oo 10 14/0 Bournemonth & Poole Elec. Bup. Ord. 121 - 1: 5 9 10 ee ee oe 
4 0 Do. 6% Cum. Pref bee —1l)h 4 146 9 eo ee ee 10 4/6 - 0. * Cent. Cum. 200 000 Scenes ] ES t é 4 9 
St. 4% Do. df Ist Mort, Deb. Stock (red) i X21-10 4 E 0 . [1054 |105 6/0 | Do, 6% Cum. Second Pref. . D1-14|418 0 :: wt aen 
St. 3 % | B'ham & Midland Trams 4} 1st Db Stk. 108-105 4 5 9 92 se | x 43% Do. Cent. Deb. Stock (red.) .. 107.—1(9 | € 3 6 A E apu 
30) 2 Bristol Tramways and Carriage l go Ord...) 17—17} i6 211 |Feb ång | ~| - x Bromley i por Cent Lt. & PowerShares| 61 415 8 Bes d desi 
Bt! 4X | Do. 4 i (oily pata) «e| 106 —102 | 14 10 | Feb un. à Seeg Keri e PE E 15 1 2 8 x ee! cj 
10 British Electro ^ 3 (3-103 | 617 0 - le £12 8/6 53 9-9 3 11 5 Mar, Sept 21 
10 32 Do. 6 per Cent. Cum. Pref. . . . . 11 1115 4 6 Teb, Aug | 13} 12) 4% Central Bec. fy co Co.4 b.Btoch| 1c4 —107 | £ 14 6 f 
Bt. y Do per Cent. Fr etual Debs .....| 191 —196 | 4 1 0 js 12: es } 2,6 TEN 8 Sup. Co. 6-7 412 8 Feb, Aug Cyr] 66 
St. 44% | Do. 41 per Cent. 2nd Deb. Stock... . ES —100 4 10 0 " 9:3 482 9/8 1 5 4555 t. Prof.. . . 0. . 63—E2. |818 8 Jeb, Aug bi: 
Bt.| 4 "Bo. "t per Cent, Pret. Rok. . ee ee, OS -i ß | 4 4 0 Jure, Dec | 94 | f4 n Do. Deb. Stock (red. ssscceesseeves-| 108 -s | 8 16 2 9 1043 A 
Bt.| 4 Do. 4per Cent. Pref 1. eee . 100—108 | 8.17 8 à 105 102 2 Do. Gy Undertaking 4 * Om. Om. Pref. 4-5 | 610 0 = : 
Bt.| 48 | Do. Deferred n íb —E8 | 411 0 . 8.2 27 Do. 8) . . 416 410 0 ji Seide 
10 4 Do. r Cent. Debs.. . . . . f . 110 —112 | 8 11 6 ; . 28 „Chelsea Electio Bupply 8 eee 54—(1 4 10 0 * en e 
100| 4 City of B gham Trams. ö Cm. Fri. 43-& | 417 6 ; ae IC tg 44% Do. 42 per Cent. Deb. Stock fred.) ...| 110.—112 | 4 0 4 | Jn, Deo oy ee 
B Do. r Cent. 1st Mort. Debs, ......| 100 —18 | 317 8 es ls b City of ston Kiectzio Lighting Ord. 13—11|[418 0 | Feb, A 1117113 
Bi. 35 | City and South London Bly, Con: Ord.| 46 —48 | #18 6 | sob, ing €i | 43 ofo |, Do. 8 per Cent. Cum. Pref. «cune ui-hi|4 4 2 J, Juy | 13) | 124 
8b. 5 Do 5 per cents Perp. Pref. (1891) . . 119 —122 4 2 0 | Feb, Aus % |* Do. 5 per Cent. Deb. Stock ees | 114 —128 | 8.18 1 | Jn, Deo el] 
Bt. b Do (18019. Ove e2e0ece0» 000000009 %%% %%% 900007 T E : : $ ee niá * 5 ene psg pier 22550 104 —1(6 4 4 10 , i bend - : 
Bt. 8 Dd Cont. Perpetual Debs ......| 165 —108 | 8 14 1 "E l Do-- Do bY fon cuim BO.) 294—358 | «e | April Oct) TU ; 
. — — ov 108 (10. Do. - Do. 5 non cum. pref. ........ = 
2 4 Dublin United Trams, (1896) Ltd., Ord. 1 H 117 8 May,- | ia 40 County of London on Elec. Supply Ord. 91 -H 4 2 0 ap ü fra 
€96209099*990000002682*9] ^ — " ec Do: 6 um Prof. [IIR IIT 4 15 —17 4 18 2 Mar Se t e ee 
10) 4/0 Gt. Nor ern &. City Rl „Prt, Ord. (4 5 —E} 7 5 6 575 PA H IR 
10| 4/0 Gt, Northern, Picca adn, & Brompton 5 J N i ss X| po Do. S Deb, cok (al Prov. U i us uae 46 1 SM oed ie 
i eyer Bros. Scrip Certs. -9 |é 8 Š F uppl : " i E 
Bt. | 447% Hastings Pe Dirt. Elec. Trams. Co. 44 x ‘3 20 5. oe COL Cun RED E 8—5 4 11 9 » 8 
CCC 101 —108 | 4 7 6 T ; Do. 4} lst Deb. ove red.). . = i ce ion 
i a t Imperial Se ind Ord —— 17 —18 | 5 0 0 | Mar, Sept s 405 Hove Electric Lightin kanes sie 1 kz i i 2 Z ah 
Bi 1 Do. 6 per Ce — 131—141 | 4 4 2 Mar, Sept . I. of W.Elec. Lt. a ot date (red.) 100 —108 | 4 7 5 - 
^ 2 |t Do. 43 per Cent. V 108 —119 4 1 10 Jan, Jul, so aa 5/u Kenaipgtn. & Epgtsb * 19—1°3 | 5 0 0 ie T 
8t Isle of Thanet Elec. Trams & Lt.0% PT. 93-2; |9 8 6 » : é% | Do. 6rer Cent. at Poot ——— CAF 4 6 9 Jan, Jul - 
10 4x Lo. 4 per Cent. Deb. Stock . . ...... 88 —ES 4 10 11 - en cua 4 Do. 4 per Cent. Deb. Stock (red la (8 —1(1 |319 2 N " 
H » Liverpool Overhead Railway Ord . Ks il 818 0 |Feb, Ang | --| - " Eensingtn. & Kngtbg.Co. &NottingHill U 
Bt. " Do. i Fer Cent. Pref.. 96 000 #00000 %%ꝙhõ,,ẽ,u-½ —1 4 15 8 Feb, Aug ee ee Joint Station) 4 Dob. ee red.) 101. —168 8 17 8 ee ee 
16 Do. Cent. Deb. 8 99 —102 | 8 19 8 Jan, J Sede s 8| 1/82 London Kiecirlo Supply Ord. essee] JP—§ 400 a 2j 2 
B& 6 128055 nited Trams. 53 Com 10 —10} 4 15 0 p 101 | 13 5| 8/0 ye Cent. Her, . e ge. 2e. dd —LE 514 4 tt n 
80 4% | Do. 4% 1st Mort. Deb. sabes 100 —10y | 3 17 8 E . | . Wit. 4% Do. 4 per er Cont. 1st Mort. Deb. .. .. t» —102 | 818 5 Mr, In 8. D 1K 1 104 
St.. Morisey Con. Ord. Stock.. . . . ... . . . 7-9 2 - : 5| 10% 5 tan Electric Sup. OrCd. (4-103 5 4 9 Oct | 1C] 164 
13 P por Cent, Perp. Pref. l = kl Z a 5| 2/8 | Do. per Cent. Cum. ref. 51—8 3 16 8 | Jan. July 5i 
ias Aae tan Elec, Trams Def.. ..... ^ -— yy ER oe | oe st. 44% per Cent. Deb. Stock 1st Hort. 10 —118 | 8 19 7 In, Dec e 
gd| 96, | Do. 6% Qum. Pref. . . . .. . . „ 1-194414 1 8 ws St. 84% r Cent. Mrt. Db. Stock (red.) 97 —99 | 810 8 " 
%% Fer, 6 8 „ — wd 100) 442 | Now diand Bes. Corp tor Rr enn 101 —(:| 6 T$ - jio 1034 
z: One| o gg) menm | hae f 
o. 5 per Cent. Cum. Pref. ........ z s 18 ey is as 9 , i 
Rt.) 43% |t Do. per Cent. Deb. Stock ........ eae 8 : Feb, Aug t í 58 Nemenste Bies, y d m Pref, .. 61—6 - P Lem aoe u d 
10 ., | Sunderland Dist. Elec. Trams. 57 lat = e Wacol 47 | De. 4% Mort. Deb. 1ed. 100 007. — 95 (ho 4 2 y Fed, Ang ue 
Moit. Deb... 95 —$9 ai sadli g 1| $$ | Northen Counties Elec. Sup. Hr -paid i-i |3 1 1 far Ave 3 
al 5 1 Elec de. Co. .oflondon| 993-3004] 4 19 6 e 993 | .. 100 .. n, end MEI PE pni t Jan, July 101 ix} 
Bt. 1/11 Yorkshire W. B. Elec. Trams Co. 4 ii!“ 78 |8 2 June, Deo de e | 10 4 Do. 4 per Cent, oe sa 18 —10 40 . 
De be. „„ „ „„ „„ „ „ „„ „„ „„ „6 rn 06 —28 4 1 6 Zn 97 . t(1 6 2,6 Oxford lectri Ord. 00. Gee 000 000000 (61 5 1 6 March if (x) 
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THE Paper re ad last night by Mr. W. H. PATCHELL at the 
Institution of Electrical Engineers contained full and interest- 
ing details of the Charing Cross Company's City of London 
works at Bow, close to the Great Easter n Railway main line. 
Mr. PATCHELL has only just returned from a journey to 
America, and in consequence the proofs of the Paper only 
come to hand from the Institution just as we are going to 
press. For the benefit of those of our readers who could not 
attend the meeting we give a resumé of the principal contents. 

THE pressure of 10,000 volts three-phase was chosen for the 
transmission mainly on account of its being the highest voltage 
which could be generated without the use of step-up trans- 
formers, the absence of which caused a great saving in switch- 
gear. Plans of the arrangement of the station are included in 
the Paper. Two sizes of units were first adopted, slow-speed 
Sulzer engines having been preferred for the larger sets and 


Belliss high-speed engines for the small sets. Mr. PATCHELL 
drew attention to the method of firing the larger boilers, which 
have two separate grates, only one of which is used at light loads, 
the other being rapidly fired up in case of sudden demands 
caused by fogs, &c. Full details were given of the new 
4,000 kw. sets with vertical Sulzer engines, and particularly 


_clear drawings are contained in the Paper of the Lahmeyer 


1,600 kw. and 4,000 kw. alternators. Referring to Mr. J. S. 


 HIGHFIELD'S discovery of the formation of nitric acid in high- 


tension machines (see The Electrician, Vol. LIV., p. 573), Mr. 
PATCHELL stated that a careful examination had failed to reveal 
any signs of this phenomenon, and he expressed the opinion 
that the acid is due to impurity in the insulating materials 
rather than the action of ozone. 


— — 


IN view of the rapidly-increasing adoption of turbo-genera- 
tors, these 4,000 kw. machines are interesting as being probably 
likely to remain the largest machines of the slow-speed type in 
this country. Mr. PATCHELL alluded to steam turbines as a 
fashion: this is all he said about them. Passing on to the 
trunk mains, Mr. PATCHELL said that at the time the cables 
were ordered, some uncertainty existed as to whether the 
Board of Trade high-tension regulations applied to extra high- 
tension, and therefore lin. insulation was provided between 
conductors and between conductors and earth, the latter so 
that the cables could be worked either with the middle point 
of the generators earthed or unearthed as might be found most 
desirable. The author does not, however, regret the extra 
paper, as out of over 70 miles of cable there has been so far 
only one fault. One or two small induction motor-generators 
are used in each sub-station in addition to the synchronous 
sets, as starting up is thereby facilitated, and the advantage of 
the better power factor of synchronous machines is retained. 
After giving some curves of coal consumption since the starting 
to work of the plant in May, 1902, the Paper concluded with 
an account of the spark-gap protective devices in use on the 
system, which are the modified horn type. It is interesting to 
note that a reliable substitute has not been found for the liquid 
resistances used in connection with these, and the author 
invites manufacturers to give attention to the production of 
a high resistance of small bulk which can be relied on under 
working conditions. Altogether the Paper is an admirable 
example of a clear and wellarranged description of a gene- 


rating system. The adjournment of the discussion until next 
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week will give those who are interested in the subject an 
opportunity of studying the Paper, and we may look forward 
to an interesting and instructive discussion of a practical 


nature. 
romam cde 


WE conclude the publication of Col. HOLDEN’s Institution 
Paper this week. It was universally agreed in the tea-room 
after the meeting that, although the Holden magnetic clutch is 
a good thing, there was too frequent reference to it in the 
Paper. Excepting for this perhaps pardonable defect, how- 
ever, this contribution to the literature on the subject of works 
driving was a valuable one, and we regret that the discussion 
upon it was so poor. Had the Paper been read at one of the 
local sections in the north it would, we feel sure, have been 
accorded a debate. Not the least interesting part of the Paper 
were the parenthetical remarks of the author as to the magni- 
tude of the saving and increased speed which resulted from 
electric driving, and we trust that these will be added when 
the Paper is printed in the Journal of the Institution. The 
poorness of the discussion may possibly be due to the lateness 
of the advance proofs ; these were only in the hands of mem- 
bers on the day preceding the meeting, and it is to be regretted 
that, in spite of the delay in preparing them, so many of Col. 
HOLDEN'S interesting facts were omitted. | 


— — 


Mr. Porrzn's Paper on electric railway equipment is a 
highly- compressed statement of practical experience of equip- 
ments under severe conditions and the lessons in design and 
working practice to be drawn therefrom. Sparking from uneven 
wear of copper and mica commutator segments is a rare trouble 
nowadays on this side, and the remedy suggested by Mr. PoTTER 
strikes one as being dangerous. Probably the use of a softer 
quality of mica would be advantageous, but from the remark 
as to the larger number of commutator segments now used it 
seems likely that manufacturers have been driven to the use of 
thinner mica of harder kinds, such as Indian mica. The sug- 
gestion of using a cooling fan to assist the ventilation of trac- 
tion motors is highly significant of the near approach to the 
practical limits of the power that can be applied to a standard 
gauge axle within the usual wheel heights. The space in loco- 
motives is not so severely limited, and it would seem practicable 
and more economical to make the motor do its own fanning in 
every case. 


— — 


ARMATURE bindings are often a source of trouble, but we 
believe that it is the bindings over the end windings that fail 
most frequently in English practice. Certain manufacturers 
have found where nof to put these bindings, and with greater 
care in the selection of wire and better workmanship gene- 
rally the frequency of such faults has greatly diminished. In 
the United States it would seem that every advance in design 
leads to demands for greater power, higher speeds and more 
severe conditions of operation generally, and motors are con- 


sequently run much closer up to their limit of endurance than 
is the case here, 


—— fee 


THE reference to circuit-breakers for “1,000 amperes or 
more" is an illustration of this tendency, and the preference 
for fuses of such high capacity suggests that the trouble must 


be a very real one, as it is not a light matter to put the 
replacement of fuses upon a driver. The diagrams of test 
runs with the great New York Central locomotives (described 
in The Electrician, Vol. LIV., p. 384) hauling a train are well 
worthy of study. The technical Americanese of the whole 
Paper is a development which we trust will not be extensively 
copied here, though it has some virtues. 


Lr 


ATTENTION may usefully be given to Mr. THRELFALL’s Presi- 
dential Address to the Birmingham Section of the Institution 
of Electrical Engineers the publication of which we conclude 
this week. The discourse seems to us to be of unusual merit, 
and in spite of its rather formidable length is eminently read- 
able. It is fortunate that the work of LuDwic on the forma- 
tion of a non-conducting carbon or carbon glass—vitreous 
diamond in fact—should be lifted from an undeserved ob- 
scurity, and the author's own speculations on the relations 
which govern the transition of one form of crystalline carbon 
to another form are certainly suggestive. His discussion 
of the possible ionisation of carbon necessary for the device 
of a carbon cell is good and clear, and his plains-poken 
condemnation of the tedious, barren theses put forward 
under the guise of electro-chemistry, useless in themselves and 
overwhelming the would-be inquirer by their number and 
prolixity, is a welcome change from the solemn acceptance and 
decorous praise which has been bestowed on much laborious 
rubbish. The whole address is full of good things, and it is a 
pleasant duty to commend it to our readers in its entirety. 


— 


THE article which we publish this week on the electricity 
supply question in Paris discloses a peculiar condition of 
affairs. Apparently, the municipality of Paris has always held 
the monopoly of electricity supply, and the practice has been to 
let it to the highest bidder. The concessions granted to the 
six companies are all expiring shortly, and the municipality 
has been recommended to do a fresh deal with a new company. 
There is no Provisional Order with a 42-years’ purchase 
clause as in the case of the companies in London; still more 
onerous conditions are to be imposed on the company. It will 
have to pay to the City funds 8 per cent. of its gross receipts 
for the sale of current and 45 per cent. of its net profits, the 
minimum payment being fixed at £160,000, until the year 
1938, when the whole system will pass into the hands of the 
municipality without payment. No wonder the tariff charged 
to consumers is high ; the only wonder is that any company 
could be found to undertake to work the electricity supply 
monopoly on such terms. Fortunately, such a condition of 
affairs would be impossible under our own Electric Lighting 
Acts, imperfect as they are. 


— — 


IT is impossible not to admire the ingenuity and perse- 
verance shown by MM. RoucGé and FAcET in evolving from the 
crude arrangements of earlier inventors the highly-developed 
converter with rotating brushes which is described by Dr. 
C. V. DRYSDALE elsewhere in this issue. The permutator," 
as the new converter is called, offers a number of advantages 
in the way of compactness, cheapness and ease of starting, but 
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these properties are unfortunately only gained by the adoption 
of rotating brushes. This is evidently a drawback, and one 
which will seriously handicap the invention as a competitor 
with the rotary converter. Not only is it impossible to in- 
spect and replace the brushes while the machine is running, 
but the loud buzzing noise produced by the rapidly rotating 
brush gear is anything but agreeable. The absence of auto- 
matic lubrication, mentioned as a further disadvantage by Dr. 
DRYSDALE, ought to be easy of rectification, even if the vertical 
shaft is retained for the purpose of economising in floor space. 
Altogether it is not likely that “ permutators” will oust 
rotary converters and motor-generators in plants of any con- 
siderable size, but there seems an opening for this kind of 
apparatus for small plants where cheapness and compactness 
are essential, and where the objections referred to above are not 
of such great moment. 
— — —— — 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tarifa—Tangier ............ Jan. 18,1904 .. — 
Jamaica — Colon 2 6 6 „„ „„ 66 6 „ 66 Jan. 10, 1905 Cx) * 
Cadiz—Teneriffe............ July 20,1905 .. — 
Tangier—Cadiz ............ Oct. 30,1905 .. Deo. 1, 1905 


Supply Interruption at Battersea. With reference to our 
note with this heading in our last issue, Mr. W. A. Kemm, the 
chief electrical engineer to the Battersea Borough Council, 
writes to inform us that no interruption has occurred on his 
system since the accident on October 14th, which was duly re- 
corded at the time. We much regret our error and hasten to 
rectify it. 

International Telephony.—The Rome correspondent of the 
Daily Mail states that the new telephone between Rome and 
Paris will be opened early next year. 

According to a Reuter telegram, the Roumanian Postmaster- 
General with his staff was present last Friday at the official 
opening of the telephone line connecting Bucharest and 
Budapest. 


A Large Bequest to Owen’s College, Manchester.— The will 
of the late Mr. John Edward Taylor, of 20, Kensington Palace- 
gardens, London, who was the principal proprietor of the 
Manchester Guardian, contains a number of legacies to public 
institutions. Amongst these the sum of £20,000 is bequeathed 
to Owen’s College, Manchester, which is to be paid after the 
death of Mrs. Taylor. 


London Electrical Contractors’ Association.—A meeting has 
been arranged for Tuesday next, the 12th inst., at eight RA PSU 
at Frascati's Restaurant, Oxford-street, when a Paper will be 
read on the comparative cost of the electric and gas lighting. 
Mr. Alger, of Newport, the author of the Paper, has gone 
very carefully into the comparative costs of the two systems, 
and itisanticipated that the Paper will prove of great interest 
to electrical engineers. 


Electric Locomotives on the District Railway.—The new 
electric locomotives for hauling the London & North-Western 
trains on the District Company's system, which were described 
in our issue of November 17th (p. 178), have now been put 
into service. We hope that the disappearance of steam traffic 
on this part of the line will remove the chief cause of delay and 
that the much-needed acceleration of service will soon become 
an accomplished fact. The improvement in starting, compared 
with the steam locomotives is very noticeable by the smart way 
in which these trains now get away from the platforms. 


The Benjamin Franklin Centenary.—The centenary of the 
birth of Benjamin Franklin, January 17, 1906, is to be cele- 
brated with much distinction in the United States. Owing to 
the number of functions on hand for the evening of that day 
the New York Electrical Society, the oldest electrical society 
in America, has decided to hold its “ Franklin Night " on the 
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16th. Mr. Marconi, who had engaged to lecture before the 
Society in January, has expressed his desire to render his 
tribute to the memory of the great electrical inventor, and his 
address has, therefore, been fixed for that evening. 


Patent Amendment.—According to a notice in the Z/lus- 
trated Official Journal (Patents) of November 29th Messrs. 
Sydney Evershed and Evershed & Vignoles seek leave to amend 
their patent specification No. 5,492 of 1903, granted to them 
for * Improvements in apparatus for measuring electric resis- 
tances.” This patent covers important features in the design of 
the firm's well-known * Megger" for measuring insulation resis- 
tance. The reasons alleged by the patentees for amending the 
specification referred to is that they have been advised that 
the original claims are too wide, and it is now proposed to 
strike out three of them. 


Royal Institution.—The following are among the arrange- 
ments which have been made with regard to lectures at the 
Royal Institution before Easter: Prof. B. Hopkinson will 
deliver three lectures on “Internal Combustion Engines" 
(with experimental illustrations). The Friday evening meet- 
ings will commence on January 19th, when Prof. J. J. 
Thomson will deliver a discourse on “Some Applications of 
the Theory of Electric Discharge to Spectroscopy "; and 
among the succeeding Friday evening discourses that have 
been arranged are lectures by Prof. S. P. Thompson, Mr. W. 
C. D. Whetham and Prof. P. Zeeman. 


Exhibition of Optical and Physical Apparatus.—The 
Physical Society has arranged for an exhibition of electrical, 
optical and other physical apparatus to be held at the Royal 
College of Science, Exhibition-road, South Kensington, on 
Friday, December 15th between 7 and 10 p.m. Invitations 
have been issued to Members of the Institution of Electrical 
Engineers, the Róntgen Society, the Optical Society and the. 
Faraday Society. 

Apparatus will be shown by the following firms: R. & J. Beck, Cambridge: 
Scientific Instrument Co., Crompton & Co., Elliott Bros.; Everett, Edg- 
cumbe & Co., Peter Heele, A. Hilger, Marconi’s Wireless Telegraph Co., 
Nalder Bros. & Thompson, Newton & Co., Robert W. Paul, James Pitkin. 
& Co., Messrs, Rumney & Rumney and Messrs. Carl Zeiss. 

Iron and Steel Institute.—The Council of the Iron and Steel 
Institute have arranged that the Annual General Meeting of 
the Institute shall be held in London on May 10 and 11, 1906. 
In place of the usual autumn meeting, a joint meeting with the 
American Institute of Mining Engineers will be held in London 
on July 23rd to 28th. It is intended during the week follow- 
ing to give the American visitors an opportunity of seeing some 
of the ironmaking districts. It is anticipated that the visiting 
party will include many of the leading ironmasters who enter- 
tained the Iron and Steel Institute in America in 1890 and 
1904. The Lord Mayor of London has kindly consented to act 
as chairman of the London Reception Committee, and to give 
an evening reception at the Mansion House. 


Engineering Standards Committee.—We have received a 
copy of the second issue of the Report of the Locomot ve 
Committee of the Engineering Standards Committee on stan- 
dard locomotives for Indian railways. The first issue of this 
report was made in November, 1903. Since its publication 
the first standard engines have actually been built, and in the 


light of the experience obtained from them, certain revisions — 


have been found necessary in the report. The present re-issue 
embodies the necessary alterations: The committee have also 
been requested by the Secretary of State for India to consider 
the advisability of standardising three more ty pes of locomotives 
of a heavier class than those dealt with in this report, and they 
are now giving their consideration to this request. 


Olympia Exhibition Souvenir.—An interesting item in the 
programme of the next Electro-Harmonic Smoking Concert 
will be the presentation of souvenirs to the members of the 
Electrical Exhibition Executive Committee. The success of 
the show at Olympia was largely due to the good work of Mr. 
Cunliffe Owen and his committee, and the exhibitors, desiring 
to express their thanks and appreciation, have chosen this 
method. Mr. John Gavey, C.B., president of the Institution 
of Electrical Engineers, has consented to make the presentation. 
The concert will be held at the King’s Hall, Holborn Restaurant, 
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on Friday, the 15th inst. It begins at 8 p.m., and the presen- 
tation will take place during the interval. Tickets of admission 
to the concert have been furnished to all contributors, through 
the courtesy of the Electro-Harmonic Society. 


Borough Polytechnic.—On Monday evening the annual prize 
and certificate distribution to the students at the Borough Poly- 
technic took place at the Institute, Mr. J. L. Spicer presided, 
and Sir Norman Lockyer and Lady Lockyer were present. 

From the report of the Principal it appears that the accommodation 

afforded in the Institute is insufficient for the growing needs of the dis- 
trict, the total number of applications being nearly four hundred more 
than in the previous year. ‘The greatest increase of applications was as 
regards the science classes. The percentage of passes in the examinations 
were slightly higher than in the previous year. 
Sir Norman Lockyer then made a short speech, in which he 
stated that the best education was to teach us how to think, to 
observe and to use our hands, eyes and brains. Lady Lockyer 
afterwards presented the prizes and certificates. 


Electricity and Fire Risk.—In view of the frequent cases 
in which fires are popularly attributed to, “the fusing of an 
electric wire " and similar causes, the following figures, quoted 
by the Electrical Reriew of New York, will be of interest. In 
the city of Worcester, Mass., during a period of 12 months, 
there were 943 alarms, only 15 of which—that is, less than 1:6 
per cent.—were due to electrical causes; of the remainder 23 
were caused by the misuse of illuminating gas and 71 by acci- 
dents with oil lamps. Of the 23 electrical fires only two were 
due to defective electric light wires, four to ** burning out” of 
motors, and the remaining nine to trolley-wire troubles. We 
think this last figure somewhat high, but the very small num- 
ber due to faulty lighting circuits should certainly reassure 
those who are timid in this direction. 


Wireless Telegraph Notes.—W e have received the following 
communication from the Gesellschaft für Drahtlose Telegraphie: 

The notice which has appeared in various newspapers that the Mexican 
Government has adopted the Marconi system is perhaps based on the 
fact that representatives of Mr. Marconi have been to Mexico and have 
submitted to the Government & proposal for the erection of several 
stations on their system. The Mexican Government have, however, 
decided in favour of the ** Telefunken " system, and have placed with our 
company an order to install sta'ions for the establishment of a wireless 
connection between Mazatlan (S:maloa) and San Jose del Cabo, the dis- 
tance between these two points being about 325 km. At the request of 
the Government, the stations iu question are arranged for different wave- 
lengths, as they are designed not only for intercommuniczation with exch 
other, but also with moving ships. Wir less telegraph stations were 
installed on the “ Telefunken " system in Rosalia and Guaymas already 
in the year 1902, and since that time the Mexican Government has prac- 
tically tested our system, and has, farthermore, trained a staff of opera- 
tors, in consequence of which the erection of a large number of stations 
on this system can confidently be expected. 

Obituary.—The death of Sir Clinton Dawkins, K.C.B., last 
week at an early age recalls the proceedings that were indirectly 
responsible for the appointment of the Royal Commission on 
London traffic. Iu 1902, when Messrs. Morgan and Mr. Yerkes 
were in competition for tube railway routes in London, Mr. 
Clinton Dawkins (as he then was), as the English manager and 

artner in the firm of Messrs. Morgan, gave evidence before Lord 
Windsor's Committee of the House of Lords, which considered 
a large number of tube railway bills that had been introduced 
into Parliament that year. By offering a direct guarantee that 
the capital for a tube railway from Hammersmith to the City 
and the north-east of London, amounting to some £16,000,000, 
would be forthcoming, Mr. Dawkins, on behalf of his firm, 
secured the consent of Lord Windsor's Committee to his Bill 
in the face of opposition from Mr. Yerkes. At that time an 
alliance had been formed with the London United Tramways 
Co., which eventually broke down, and the Bill was withdrawn. 
It was partly in consequence of this that the Royal Commission 
on London traffic was appointed. Sir Clinton was also a 
director of the Electric Traction Construction and Equipment 
Co. 


Electrical Enterprise in China.— An investigation has 
recently been made by an agent of the United States Govern- 
ment on the field which China offers for the development of 
electrical enterprise. The consular report issued, after calling 
attention to the fact that a few British, Japanese and German 
firms are already to some extent at work in China, points out 
that agencies for American firms are mostly wanting, and con- 


tinues by giving a few details of such work as has already been 
accomplished. Two British and three German firms appear to 
be established in Shanghai, but none of these are doing a large 
business, and in some cases they only adopt electrical contracting 
as a small adjunct to business in other directions. Electric 
light stations are at work in Tientsin, Shanghai, Canton, Hong 
Kong and Pekin, and are in progress at other places. Some 
of these are said to be paying well, and electric tramways are 
being started in most of these towns. Enterprises are much 
handicapped by the lack of firms carrying a stock of electrical 
supplies. A good deal of uncertainty exists as to the attitude 
of the authorities towards new electrical schemes, but it is 
believed that no serious obstacles will in the future be placed in 
the way of new proposals for electrical construction if such can 
be shown to be advantageous to the various municipalities. 


Royal Society.—The anniversary meeting of the Royal 
Society was held at Burlington House on Thursday last week. 
The retiring president, Sir William Huggins, was in the chair. 

The annual report of the Council after referring to other matters, 

stated that the first international convention in connection with the 
Society's catalogue of scientific Papers and the international catalogue of 
scientific literature assembled in the rooms of the Royal Society on July 25th 
and 26th. Nineteen delegates, representing 14 countries were present. 
Iadia had one representative, Italy and Belgium had two and the United 
Kingdom had three delegates. The delegates decided unanimously that it 
was imperative to continue the publication of the catalogue for at least a 
further five years and that a sum not exceeding £2,000 (exclusive of the 
director’s salary) should be spent annually for carrying on the work of 
the Central Bureau. The report also referred to the work of the National 
Physical Laboratory. It was pointed out that the receipts for instru- 
ments tested and experiments undertaken at the Laboratory had increased 
from £4,000 in 1903 to nearly £6,000 in 1904. The Government had 
raised its grant to £5,500, and there was a prospect of a further £500. 
The Government had also made a grant of £5,000 for buildings during 
the present year, and had intimated that for the next four or five yea)s 
it might be able to provide a similar amount. An anonymous donation 
of £2,000 had also been made last year for further equipment. 
Sir William Huggins then delivered a brief address, and the 
Society’s medals, the award of which was announced in our 
issue of November 10th, were distributed. The council pre- 
viously nominated, a list of which was published in our issue 
of November 10th, was then formally elected. | 


Personal.—On Friday, the 24th ult, Mr. R. Heywood 
Claxton, who is retiring from the position of Superintendent of 
the North-Western Province of the National Telephone Co., 
which he has held since May, 1893, was entertained at dinner 
by his old colleages at the ** Trocadero " Restaurant, and pre- 
sented with a handsome silver tray. Mr. Claxton was in 
many ways one of the pioneers of the telephone movement in 
this country, and has been actively engaged in telephone work 
for upwards of 26 years, a period covering almost the whole of 
the development of the telephone industry in the United 
Kingdom. The Liverpool system was inaugurated by him in 
1879 and the first multiple switchboard in Europe was installed 
at the same place in 1884 under his auspices. Amongst other 
telephone enterprises owing their inception to his labours was 
the laying of the first dry-core paper cable, through the Mersey 
tunnel. It is interesting to note that Mr. Claxton was the first 
to employ female exchange operators, who at the present tim: 
number some 7,500. The growth of the Province which was 
under his management to its present proportions, comprising 
over 58,000 telephones and a staff of about 2,300, must have 
been in many ways a unique experience. Mr. Claxton is well 
known in the Liverpool district, and, on his retirement, has 
been made a member of the Lancashire and Cheshire Local 
Board of the National Telephone Co. 


American Inventors and German Patent Law.-—The Elec- 
tricul World of New York publishes an article dealing with the 
treatment which American inventors receive from the German 
Imperial Patent Office. This question is one about which 
feeling appears to run high in the United States. Dr. Alfred 
Müller, who is well known in New York in connection with 
patent law, entered into correspondence some months ago with 
the authorities of the. German Patent Department with a view 
to removing some of the difficulties which have arisen. The 
reply obtained from President Hauss points out that some of 
the complaints of unfair treatment of American inventors are 
exaggerated, and gives statistics to show that the percentage 
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of patents granted in the case of American applications is 
actually higher than to applications of German origin. Much 
of the difficulty and delay complained of appears really to be 
due to the differences in procedure under American and 
German law. American inventors, he writes, in many cases 
aes their applications in a form suitable to be dealt with 

er the laws of their own country to which they are ac- 
customed, and extensive alterations and rearrangement of 
claims are necessary to conform with German practice. The 
definition of what really constitutes a new invention is also 
much stricter in Germany. We are afraid that the official 
expression of the German point of view has by no means 
satisfied the Americans, and that the difficulties are not as yet 
explained away. 


Neepsend Electricity Works of the Sheffield Corporation.— 
Mr. S. E. Fedden, the engineer and manager of the Sheffield 
Corporation Electricity Department, has sent us at our request the 
following information relating to the working of the new power 
station at Neepsend during the last 12 months. Recently this 
station has been used to its full capacity (3,000 kw.) during the 
period of heaviest demand inthe evening, the surplusbeing taken 
up by the plant at the old Sheaf-street station which runs in 
parallel with it when required. The tests and particulars of 
the plant, together with the results taken over a period of 10 
weeks running, were quoted in our issue for March 10, 1905. 
The machines, we are informed, have given satisfaction in 
working and been very free from failure of any kind. 

Costs AT NEEPSEND STATION AVERAGED OVER A PERIOD or 12 MouTHS. 

From eek ending Nov. 20, 1904, to week ending Nov. 12, 1905. 


Units generate. — Tr 4,039,020 
Working hours (six 16-hour days per week) ))) 4,992 
Coal consumed .............. eee Fedex a e d Tons 6,310 
S CORE EM ID Tem £1,787. 16s. 8d. 

^ Cost per unit ............... LM 0°1062d. 

Water consumed per kilowatt .................. lb. 22°55 
Water (make up), 819,000 gallons at 6d. per 1,000 .... £20. 9s. 6d 
5 cost per unity "nn 0:0012d 

Oil, waste and stores ............ FFF £45. 18s. 6d 
" - cost per unit.. 0:00274. 
Salaries and wages........ 3 . £1,301. Os. 8d. 
a j cost per unit aae 0:077d. 
Light and power for auxiliaries, at 0-5d. per uni . £1,124. 3s. 0d. 
B » ss cost per unit ........ 0-066d. 

Total works cosũ itt... — —— £4,279. 8s. 4d. 
" 5 per unit ........ 3 eR de die 0:25d. 


The Accident at Charing Cross Station.— With regard to 
the collapse of the roof of Charing Cross Station on Tuesday, 
Sir Benjamin Baker has authorised the statement to be pub- 
lished that the collapse was due to the breakage of a tie bar, 
and that the cause could in no possible way be connected with 
the tunnelling of the Baker Street and Waterloo Railway, as 
has been suggested in some quarters. When the roof collapsed 
the four trunk mains leading from the London Electric Supply 
Corpn.’s generating station at Deptford were carried away and 
broken when the supporting wall fell. The Sparklet " fuses 
on these mains at Deptford blew in quick succession. It is in- 
teresting to note that in the illustration in the Daily Mirror 
of the wreckage on one side of the bridge the London Electric 
‘Supply Corpn.'s mains aro seen prominently in the foreground. 
It may be mentioned that tho cables in question were the old 
iron-encased Ferranti mains, which are still in regular opera- 
tion. "Fortunately at 8:40 p.m., the time of the accident, each 
of the West End sub-stations were being supplied through two 
0°25 sq. in. cables along a new route over Westminster Bridge, 
completed 18 months ago, and the mains over Hungerford 
Bridge were merely connected up as a stand by and for sup- 
plying some less important circuits on the south side of the river. 
These latter circuits were soon switched over, so that there 
Was practically no interruption of any sort. The two mains in 
question are just heavy enough for the supply to be main- 
tained temporarily, but Mr. Partridge, the company's engineer- 
in-chief, is losing no time in laying two additional cables over 
the new route, and he expects to have these in operation tem- 
porarily next week. Incidentally it may be mentioned that 
the Electrica! Engineers (Royal Engineers) Volunteer Corps 
-did good service after the accident by bringing two of their 
large searchlights to bear on the scene, which helped consider- 
Ably the removal of the wreckage. 


ARRANGEMENTS FOR THE WEEK. 


BATURDAY, December 9th. 
InstTiTcTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
11:30 a.m. Visit to the Bow Central Station, Marshgate-lane, E. 
Meet at the works. 
BrgaINGHAM AND District ELECTRIC CLUB. 
7:30 p.m. Annual General Meeting at the Colonnade Hotel, New- 
street, Birmingham. 


MONDAY, December 11th. 
SOCIETY OF ARTS. 
8 p.m. Cantor Lecture III. :—** The Measurement of High-Frequency 
Currents and Electric Waves,” by Dr. J. A. Fleming, F.R.S. 


TUESDAY, December 12th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER LOCAL Scrion. 
7:30 p.m. Meeting at the Manchester University. Paper to be read: 
“ Street Lighting,” by Haydn Harrison. 
INSTITUTION OF ELECTRICAL ENGINEERS: NewcasTLB LOCAL SECTION.® 
8 p.m. Meeting in the Armstrong College of Science, Newcastle-on- 
Tyne, when the following Paper will be read: “ Testing of 
Motors," by T. Carter. 
Institution or ELECTRICAL ENGINEERS: Guiascow LOCAL SECTION, 
8 p.n. Meeting at 207, Bath-street, Glasgow. Paper to be read: 
“ Recent Advances in Wireless Telegraphy,“ by J. Erskine-Murray 


LONDON ELECTRICAL CONTRACTORS’ ASSOCIATION. 

8 p.m. Meeting at Frascati's Restaurant, Oxford - street, when a Paper 
on “Gas v. Electric Lighting” will be read by Mr. Alger, of 
Newport. 

InsTiITUTION OF CIVIL ENGINEERS. 

S p.m. Ordinary Meeting. Paper to be further discussed: The 
Steam Turbine,” by the Hon. C. A. Parsons, F.R.S., and G. G. 
Stoney. 

NOTTINGHAM GUILD OF MECHANICAL AND ELECTRICAL ENGINEERS. 

s p.m. Meeting at the Welbeck Hotel, Milton-street, Nottingham. 

Paper to be read: “ Electric Cables," by G. Preece. 


FARADAY Society. 

S p.m. Ordinary Meeting at 92, Victoria-street, S.W. Agenda: (1) 

“ The Physics of Ore Flotation,” by J. Swinburne and G. Rudorf; 

(2) ** The Concentration of Metalliferous Sulphides by the Flota- 

tion Process,” by Prof. A. K. Huntington; (3) “ The Ions of Pure 
Water,” by Prof. J. Walker, F. R. S. 


WEDNESDAY, December 13th. 
InstiTUTION or ELECTRICAL ENGINEERS : BIRMINGHAM Loca SECTION. 

7:30 p.m. Meeting in the Birmingham University, when a duod on 
„ Two New Electricity Meters” will be read by S. H. Holden. 

INSTITUTION or ELECTRICAL ENGINEERS ; STUDENT'S SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster, London. 

Paper to be read. Flame Arc Lamps,” by L. J. Pumphrey. 
WOLVERHAMPTON AND District ENGINEERING SOCIETY. 

7:30 p.m. Meeting at the Technical School, Wolverhampton, when 
the following Paper will be read: The Locomotive of To-day,” 
by G. Bulkeley. 

ÅSSOCIATION OF ENGINEERS-IN-CHABGE. 

7:30 p.m. Meeting at the St. Bride Foundation Institute, Bride- 
lane, Fleet-street, London. Paper: High- pressure Gas Illumina- 
tion,” by J. W. Blakey. 

SOCIETY or ARTS. 

3 p.m. Ordinary Meeting. Paper to be read: The Commerce and 

Industries of Japan," by W. F. Mitchell. 


THURSDAY, December 14th. 
INSTITUTION or ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when Mr. W. H. Patchell's Paper 
on “The Charing Cross Company's City of London Works 
will be further discussed. 

IxS TIC TIoN or ELECTRICAL EN GIX EER DUBLIN LocaL SECTION. 

S p.m. Meeting at the Royal College of Science, Dublin. Paper to 
be read: Storage Batteries and Boosters,” by W. L. Brockman. 

ö Rvonv ENGINEERING SOCIETY. 

3 p.n. Meeting in the Benn Building, High-street, Rugby. Paper 
* High Lift Pumps," by P. A. Mossay. 

Tramways AND Lieut RAILWAYS ASSOCIATION. 
3 p.m. Visit to Lots-road (Chelsea) Electric Power Station. 
Sp.m. Meeting at the Society of Arts, John-street, Adelphi, London. 
Paper to be read: “On Improvements in Trucks,” by Elmer 
E. Cook. 


FRIDAY, December 16th. 


PuysicaL Society. 

7 p.m. to 10 p.m. Exhibition of Electrical, Optical and other Phy- 
sical Apparatus at the Royal College of Science, Exhibition-road, 
South Kensington. 

JUNIOR InsriTUTION OF ENGINEERS. "A 

S p.m. Meeting at the Westminster Palace Hotel, Vietoria-street, 
Westminster. Paper to be read: “Electric Mains for Power 
Transmission," by Prof. J. T. Morris. 

INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 

S p.m. Meeting at 25, Great George-street, Westminster, London. 

Paper: Tests of Street Illumination in Westminster," by 

E. IL. Mann. 
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ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 


(Continued from page 229.) 


METER TESTING. 


Meter testing comprises the ascertaining of the percentage 
errors, or verifying the constants of meters, and, if necessary, 
the adjustment of them so that they may be within certain 
limits of accuracy. The Board of Trade limit of accuracy is 
2°5 per cent. on either side, and meters registering the con- 
sumption to within that amount are considered accurate. In 
addition to tests for accuracy other tests are necessary, such 
as : tests of insulation resistance, tests of shunt resistance, tests 
of fallof potential in main coils, tests for alteration of constant 
after short-circuit, tests for starting currents, &c. 

The simplest method of testing the accuracy of a meter is to 
run it on various constant loads and compare its reading with 
the number of Board of Trade units passed through. This 
method, however, apart from possessing the disadvantage of 
taking a long time, especially at low loads, may probably be 
more inaccurate than the meter itself, owing to the facts that 
the error of observation of the reading may be large unless a 
large reading is obtained, and that unless the current is kept 
constant the estimated Board of Trade units may not be correct. 

A more accurate method is to take the speed of a fast- 
moving portion (in motor meters), such as the main spindle, 
with a definite number of watts or amperes passing, and to 
calculate the watts or amperes indicated by the meter after 
ascertaining the relation in speed of the moving part to the 
units dial. The error of the meter as a percentage of the true 
watts passed through it is then obtained by multiplying the 
difference between the true watts and the watts calculated from 
the speed of the meter's moving part by 100 and dividing the 
result by the true watts. 

The result is given as positive if the meter over-registers, 
and negative if it under-registers. In using the error for 
arriving at the true consumption from the consumption as 
shown by the meter in the case of a meter which has been out 
on circuit, it is wrong simply to deduct or add n per cent. 
from or to the registered consumption. The true consumption 
is arrived at as follows :— 

If A=the consumption by meter, 

w = true consumption, 
p = percentage error (as a percentage of the true watts), 


Then A 2z4 T 


ioo ” 
= P 
0 100) 
* A , and not A(1- D 
é P 100). 
5 * 100 


The above difference becomes more important as the error 
of the meter becomes greater. Up to a 5 per cent. error, 
howev er, the difference is only 1 per cent. 

On account of the uncertainty which occasionally arises as 
to whether the error has been given as a percentage of the 
true watts or of.the watts recorded by the meter it is much more 
satisfactory for a constant to be given, this constant bein 
the number by which the units registered must be multiplied 
to arrive at the true units. | 

The test of a motor meter is quickly and accurately carried 
out by noting the time by a tested chronograph, for a con- 
venient number of revolutions of some quickly moving part 
(generally the brake disc) The number of revolutions 
counted is preferably à round number per ampere and such 
that a time of about 100 seconds or more will be taken to per- 
form the number of revolutions selected. 

If T =the time in seconds in which R revolutions should be 
made if the meter were correct, and T, =the time actually 


taken for R revolutions, the constant K = 


— 


E 
From a forthcoming book to be published by The Electrician " 
Printing and Publishing Co. All rights are reserved. 


If a number of revolutions can be selected which, in addition 
to being a round number per ampere, also requires a time of 
100 seconds it will be seen that a hundredth of the time T,, 
taken is the constant K. Thus, if the main spindle of a 200 
volt, 10 ampere meter should make 40 revolutions (4 per 
ampere or 1 per 50 watts) in 100 seconds at full load, the resulta 
of the test could be set down without any calculation thus :— 


No. of revolu- Time “wr 

Watts tions counted. Seconds. K. 
2,000 Ci VS 40 sas 98:6 sm 0:986 
1,000 ee 20 ee 99-2 0:992 
500 cé 10 99:8 0-998 
100 n" 2 108:6 1:086 


A further advantage of varying the number of revolutions 
according to the load counted instead of the time for a con- 
stant number of revolutions is that the chronograph is run for 
approximately the same time in each test and, therefore, if 
compared against a chronometer for the same period as used 
in the tests, all errors of the chronograph such as starting 
errors (provided they are found not to be intermittent) do not 
affect the accuracy of the tests. | 

T, the time in which R revolutions should be made, is, of 


R 
course, given by the formula T. where B is the number 
t 


of watt-seconds per revolution, and W, the true watts supplied. 
The number of watt-seconds per revolution ** B" is found 

from the wheel ratios between the units dial and the part of 

the meter counted. 

Fig. 146 represents a common type of wheel train with 

the front plate cut away to show the gearing from the units 

dial to the main spindle. | 


Fic. 146. 


If a, b, c, d, e, f represent the numbers of teeth on the various 
wheels and pinions as shown, starting with the unit wheel (one 
revolution of which is equivalent to 10 units), then one revo- 
lution of units dial = , x 

C 
and as one revolution of units dial 10 units = 36,000,000 
watt seconds, N revolutions of main spindle = 36,000,000 
36,000,000 


x “revolutions of main spindle — N, 


watt seconds, and B — watt seconds per revolution — 
A 


In the case of ampere-hour meters of the motor type, B is 
obtained in the same way as for watt-hour meters. In fact, 
most ampere-hour meters have dials indicating Board of Trade 
units at the pressure for which they are intended. If the dials 
indicate ampere-hours B becomes ampere-seconds per revolu- 
tion. Meters which are calibrated in the first instance by 
altering the ratio between the units dial and the main spindle 
by the insertion in the wheel train of change wheels having 
different numbers of teeth naturally have several values for B 
in meters of the same size, and the true time is different in 
each case. It then becomes necessary either to count the teeth 
of each change wheel in each meter, or to make a long time 
test at full load, at the same time to make two or three counts 
of the quickly moving part and thus to obtain B, which can 
then be used for the tests at lower loads. 

In any case the change wheel ratio should be tested, as to 
test the meter without ascertaining that the wheel train is 
correct would be useless. Meters of this class should be pro- 
vided with testing dials—i.e., dials on which one complete 
revolution is 1:0, 0:1, 0°01 Board of Trade units, in which. 
case an accurate dial test can be made in a short time. 

Connections for Testiug.— Connections for testing ampere-hour 
meters are simple enough. Any number may be connected in 
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series, provided sufficient E M.F. is available to obtain the 
required current in their circuit, Continuous current meters 
require to be connected up in the right direction ; usually one 
terminal is marked positive into which the positive lead should 
be inserted. 

With watt-hour meters care is required in the connections. 
Their main coils are connected in series similarly to ampere- 
hour meters. If possible their shunt circuits are disconnected 
from the main coils, and are connected to à common lead 
having no appreciable drop, to which is also connected the end 
of the shunt-circuit of the standard wattmeter, or the volt. 
meter, and the test made on an artificial load. 


Fia. 147.—]INconBECcT TxsrING CONNECTIONS. 


If a number of watt-hour meters are connected in series it is 
absolutely necessary to proceed as above, as reference to 
Figs. 147 and 148 will show. 

In these figures AB...N are the watt-hour meters, S the 
standard instrument, Z source of supply, R resistance frame, 
r carbon or other suitable rheostat, and w wirt rheostat for 
regulating the pressure. If the watt-hour meters are con- 
nected up for testing, as shown in Fig. 147, it will be seen that, 
owing to the shunt-circuits of the meters being left connected 
to the main, the standard instrument would register the current 


Fia. 148.— IN coRRECT Testina CONNECTIONS. 


taken by all the meter shunts in addition to the main current ; 
D would regis:er the shunt current of ...N A those of Bto N. 
It is also evident that the potential across the various shunts 
would differ, due to the fall of potential in all the main coils 
of meters to the left of the one considered ; this varies accord- 
ing to the main current, and at full load would become im- 

rtant, causing each meter to run slower than the one to the 
eft of it. Inserting the standard instrument in the other 
main, as in Fig. 148, prevents the shunt watts of the meters 
being registered by it, but does not otherwise prevent inac- 
curate results being obtained. 


S 
Fia. 149, —CoRnaECT Testina CONNECTIONS. 


If watt-hour meters are to be tested in batches in series it is 
essential to disconnect the potential circuit from the main, as 
in Figs. 149 and 150. In this manner all the shunts, including 
that of the standard wattmeter, are fed from a common point 
and none of the shunt currents are registered by the meters. 

In Fig. 150 the shunts are fed from an independent source 
of supply, Z’, and as the main current is at a low voltage the 
power-absorbing resistance R may be dispensed with. 

The two sources of supply may be joined as shown by the 
dotted line X Y Fig. 150, in which case A might be tested 


without disconnecting its shunt from the main ; but, in order 
to test B in this way, it would be necessary to cut the main 
coils of A out of circuit, at the same time opening A’s shunt 
and so on for each meter. It is with this object that the 
standard instrument is placed in the oppcsite main to that in 
which the meters are connected, and this is the general arrange- 
ment shown in the diagrams of connections given in the 
chapter on the “arrangement of a meter testing Tepen T 

A standard wattmeter may be replaced by a standard 
ampere balance and voltmeter on continuous current, or on 
alternating current of power factor=1. It must be remem- 
bered however that the main coils are slightly inductive, 
and if the main current be taken from a low voltage trans- 
former, without a non-inductive power-absorbing resistance in 
series, the power factor would not be unity. Even when the 
main coil circuit is supplied with current at 100 volts pressure, 
an appreciable power factor is obtained with a few meters in 
series. On alternating current circuits therefore the testing of 
watt hour meters should only be carried out with a good watt- 
meter as the standard instrument. 

In Figs. 149 and 150 the shunt circuits of the meters have 
been assumed to be normally connected to the “ station ” side 
of the main coils which is mostly the case in practice. Con- 
nected thus, the meter registers the watts lost in the main 
coils, but does not register those consumed in its own shunt 
circuit. If the shunt be connected to the house terminal of 
the meter the latter registers the shunt watts, but not those 
lost in the main coils, and if friction were balanced when the 
shunt circuit is disconnected from the main for testing, the 
meter might ‘‘creep,” or register on no load when the shunt 
lead is replaced. Meters having comparatively speaking a 
great deal of friction, or meters of large size could easily be 
prevented from creeping when so connected. The connections 
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Fra. 150.—Correct Tg8TING CONNECTIONS. 


for testing a batch of these could still be those of Figs. 149 
and 150, and if great accuracy were required, the standard 
wattmeter should be set to what might be called a “false” 
reading to compensate for the change of connections for the 
test, so as to make the conditions similar to when the meter 
is on cireuit. An example will make this clearer. 


Suppose a batch of 100 volt 10 ampere meters, one pole of 
the shunts of which in the normal way are connected to the 
house terminals, are being tested at a load of 1 ampere, and 
that the shunt watts of each are about the same, say, 3 watts ; 
then, if the watt balance is set to 103 watts, and taken as 
100 watts, the correct error of each meter is obtained, for on a 
low load the drop will be insignificant. At high loads the 
drop in the main coils must be considered, and in this example 
at full load, assuming each meter has a drop of 1 volt, the 
balance would be set at 1,003 - 10— 993 watts, and taken as 
1,000 watts. 

If the end of the shunt cannot be disconnected from the 
main, owing perhaps to the meter being guaranteed for a period 
by the makers subject to their seals being unbroken, it then 
becomes necessary to connectup each meter separately as before. 
The watt-balance shunt will then be connected to the supply side 
of the meter, whilst the meter-shunt current will be taken from 
the “ house " side. The correct error will be ascertained if the 
balance is set high by the amount equal to the watts lost in 
the main coils of the meter which will differ for each load. In 
the commonercase of the shunt being connected to the “station” 
terminal, if for any reason it cannot be disconnected for the 
test, then each meter should be tested separately as at A Figs. 
149 or 150 with no meters, B to N iu circuit. 


(To be continued.) 
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APPLICATIONS OF ELECTRICITY IN THE ROYAL 
GUN FACTORY, WOOLWICH ARSENAL.* 


BY COL. H. C. L. HOLDEN, R.A., F.R.S. 
(Concluded from page 261.) 


Once having introduced magnetic clutches into the workshop it is 
astonishing how quickly their applications seem to spread, and I 
propose to devote a few minutes to describing one or two special 
examples. 

In the testing-room there is a small piece of apparatus which is 
used for compressing to a predeterinined amount the copper cylin- 
ders employed in guns for ascertaining the pressures developed by 
the explosive; for instance, if a 15-ton per square inch pressure 
were anticipated, a copper pressed to 12 tons per square inch might 
be used. The pressure required is obtained by the weight of a 
column of mercury—the height of the column being varied by the 
displacement of the mercury by a piston of considerable area in a 
cylinder connected with the column. The piston is moved by a 
vertical screw, driven through gearing by an electro-motor, the 
copper cylinder being between two flat and hard steel surfaces inter- 
posed between the end of the screw and the piston. Means are pro- 
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vided for starting, stopping, and reversing the motor, but in order 
to get the practically instantaneous stoppage of the screw when the 
mercury has reached the correct height on the scale for the pressure 
required, a magnetic clutch is fitted as close to the screw as prac- 
ticable, and is found to answer the purpose admirably, the switch 
controlling it being operated by the man's foot. The motor can 
then be stopped, reversed, clutched in, and the pressed copper 
removed and replaced by another and so on, the whole process 
taking longer to describe than to carry out in reality. 

Electricity has been of assistance to us in enabling the amount of 
eccentricity of the bore of a gun which, as sometimes happens, has 
from one cause or another become bent, to be readily ascertained. 
You will, I am sure, appreciate the difficulty in first of all ascertain- 
ing, and secondly actually measuring, the want of truth in the bore 
of a gun 20 ft. to 30 ft. from the breach end, which distance it may 
easily be, as the 12 in. gun is 45 ft. in length. The means adopted, 
however, are, thanks to electricity, quite simple (Fig. 17). Atapered 
steel tube, stayed and tied with a single gun wire so as to bring both 
enda of the tube to the same level, carries at one end a knife-edged 
contact wheel about 2in. in diameter, this wheel being insulated 
from the tube, but connected to a flexible conductor passing down 
the interior of it to the other end of the tube which is fixed in the 
slide rest; a dead beat galvanometer and a couple of dry cells com- 
plete the equipment. When the wheel touches the metal of the gun, 


* Paper read before the Institution of Electrical Engineers, Nov. 23rd. 


the circuit is completed through the galvanometer, which indicates 
accordingly. The movement of the slide rest, necessary to make 
contact, reveals the amount of eccentricity. 

When any billet of steel arrives in the factory, the first thing to be 
done is to obtain a small quanity for chemical analysis. This is 
generally taken in the form of fine drillings from a point midway 
between the centre and exterior of the billet (Fig. 18) and at both 
ends. Until current was generally available throughout the factory 
this was quite a lengthy operation, involving the loss of time taken 
to fix a ratchet brace, and then the time to drill the hole in order to 
obtain the shavings; by the aid of the electric drill the time lost in 
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FIG. 18. 


fixing is eliminated entirely, and the drilling by power is quite a 
short operation. 

I feel what my list of applications would not be complete if I 
omitted to refer to the use of the eleciromagnet for lifting projectiles 
(Fig. 19), which was introduced by me many years ago when the 
110-ton gun was in use. The cast-iron proiectiles for proof were 
exceedingly awkward things to remove from the pile and sling for 
the crane to lift; this was made delightfully easy by substituting 
an electromagnet for the sling. The magnet used consisted of one 
piece of mild steel of -—4 section, and 10 in. in length, with a single 
coil wound round it longitudinally—the surface magnetised was 
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30 sq. in., and the maximum weight it had to support 1,800 lb., the 
weight of the projectile of the 110-ton gun, though, as you will see, 
there was ample power to spare. The weight of this magnet, com- 
plete with the shackles for attaching it to the crane hook, was under 
561b., and the electrical energy required for the maximum lifting 
power was 120 watts. 

In any large gun factory, or, indeed, in any factory where large 
makes of steel are heated, forged and tempered, or otherwise 
treated, i& has long appeared to be absolutely essential that some 
means should be provided of measuring temperatures. This is most 
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conveniently done by electrical means, and, without going into the 
history of the matter and a description of the various instruments 
that are available for the purpose of measuring temperature elec- 
trically, I will merely say that for our purpose the measurement by 
means of the E.M.F. generated by a thermo couple has been found 
to be the best adapted. 

The thermo junction we use is a platinum and iridio-platinum 
one, in conjunction with a modified form of D'Arsonval galvanometer 
to measure the E.M.F. which indicates the temperature. The in- 


struments are fixed in various parts of the factory, and connected up 
to the re-heating, annealing, and tempering, &c., furnaces, as also 
to the lead baths (Fig. 20) for tempering steel specimens, in such a 
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manner that the temperature of any one of them can be imme. 
diately ascertained by those in charge, and regulated accordingly ; 
but this is not all. From each of these centres, so to speak, line 
wires are led to the metallurgical laboratory, where there is a 
standard 5 instrument, and by this means not only can a 
continuous record be taken of any operation desired, but the indi- 
vidual instruments can be, and are, constantly checked to ensure 
accuracy and uniformity with the standard, for which purpose the 
points are connected by telephone. The standard itself is checked 
by the usual method of observing the freezing points of pure metals 
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at various points of the scale. The zero of all the instrument scales 
is the temperature of boiling water, which, where steam is always 
available, as in our case, is readily arranged for, and is in itself a 
check on the accuracy of the instrument. 

Automatic Water Clutch.—A difficulty arose in connection with 
the starting into motion of the heavy saddles of some double-ended 
boring lathes by the 14 H.P. motors that had been supplied with 
them, and after some trouble with burnt armatures and fuses the 
following arrangement was tried with complete success :—- 

The solid coupling was removed and a disc of cast iron, A, was 
keyed to the motor spindle B (Fig.21). This disc carries a block of 
hard wood, C, on its face, the periphery being prepared with a semi. 


circular groove to carry an indiarubber tube, D. This indiarubber 
tube is in halves, which are joined by a metal tube G let in across 
the diameter of the wooden disc. Outside the indiarubber tube is a 
split cast-iron ring, E, similar to a piston ring, attached loosely to 
the iron disc so that it is free to expand. The tubes are then filled 
with water and the whole arrangement is fitted into a cupped disc, 
F, keyed to the shaft to be driven. When the motor is at rest the two 
portions of the clutch do not touch each other, but when the motor 
is started, and as it gains speed, the water, acted on by centrifugal 
force, expands the rubber tube, and this in turn expands the split 
ring, which eventually rubs against and then grips and drives the 
other half of the clutch. 

To sum up, there are at work at the present time in the Royal 
Gun Factory 134 motors of an aggregated horse-power of 1,903, 
whilst there are 61, either connected or ready to be connected, to 
the supply mains when current is available, of an aggregate rated 
power of 840 H. p. more. They consist of one motor of 100 Hf. P., one 
of 50 H. P., six of 40 H. P., 80 of 30 f. p., two of 25 fl. P., 11 of 20 f. P., 29 
of 15 U. p., and 39 of 10 f. p., the remainder being under 10 fl. P., and 
ranging down to 1 H.. The largest motors —viz., 100 fl. P., 50 H. P., and 
40 H. P.—are all connected to individual machines. The number of 
magnetic clutches in use is 117, 81 rated at 25 H.P. and 86 at 
6 H.P. Of magnetic chucks and holders there are 16 in use, but 
fresh fields of application are continually being found for them, and 
their numbers are, therefore, coustantly on the increase. Magnetic 
holders are of the greatest service in connection with surface grind- 
ing machines, and enable small steel work to be turned out with 
the greatest accuracy and rapidity. One instance may be given 
of the utility of the magnetic lathe chuck, and that is in turning 
obturator rings. These rings are made from extremely hard-tem- 
pered steel, so hard indeed that they can only be cut at a very low 
speed with specially hard tools, yet it is found that, in spite of the 
small surface area they afford for the magnetic attraction, and also of 
their somewhat low permeability, the magnetic chuck is the most 
effective method of holding them whilst being turned that we have 
yet been able to devise. There is nothing very special in the con- 
struction of these magnetic devices; they are designed with a view 
of taking the standard size of bobbins used in the clutches, and by 
filling the air-gap with brass are so made that they cannot be 
damaged in any way by being used in oil or water. 

It may be of interest, I feel, if I add a few data as regards the 
amount of material removed per electrical horse-power per minute 
on various machines—the electrical horse-power is the gross amount 
required, not only to drive the motor and machine, but also to do 


the work. (See Table.) 
h.H.P | No | s i Lb. per 
t" p 1 material El . 
Motor Tools In. un. removed. Per 
| l | per hour aue 
— — ———— — — u cel — — | — — pc 
IE Lv. 
Fine boring machine .......... 30 1 '14)04 11886 0:082 
Rough boring machine ........ 30 1 200033 92893 0239 
Experimental lathe ............ 70 1 |L005 16520 038 
n Ng. aE le Sone 2ench 0:5 0:5 1,6520 0:417 
* 5 . 1 00505 8260 0:375 
Medium boring machine, 5:75 hole \,- | | | mq 
from solid L 1953 i 1976 0142 
Double-ended boring machine, 4 in. | a p 
hole from solid ............... | 15 TET { iin 9447 
One end only working. | | | | 
asd c IE MEL 140 0049 
J. ec) rei 899 0200 
m | J in. high-speed twist drill. 10 EE | s 0115 
2 5 12 in. high-speed twist dri) .. 55 0˙180 
"35 [3 in. ordinary twist drill . 0:04 
= Ji in. ordinary twist drill.. si | $e pates 0:056 
DISCUSSION. 


The PRESIDENT (Mr. J. Gavey, C.B.) called upon Prof. Ayrton to 
open the discussion. 

Prof. W. E. AYRTON, F.R.S., having mentioned the importance of having 
more light in a workshop by the adoption of electric driving and the con- 
sequent abolition of countershafts and belting, said that he had been 
much interested only a month or so ago, when being taken over the 
workshops of the Central South African Railways in Pretoria, to find that 
even so far away from centres of civilisation electric driving had been 
adopted on a very large number of machines. He regretted that the 
author had not dealt at greater length on the question of single-motor 
drive v. group driving. He would also like to know Col. Holden’s opinion 
of the method which had been adopted in America very largely of having 
the lathe, or whatever machine it was, made complete with the motor— 
i.e., the motor was not an addition of any kind, but the original casting of 
the lathe was made to receive the motor, and the two were sold as one 
piece. He (Prof. Ayrton) had been told that with this arrangement it was 
difficult to get perfectly true running of the tool, because of the vibration. 
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Mr. STUART A. RUSSELL, on the question of worm gearing and the 
very great smooth ness of running mentioned in the Paper, said that at 
the Silvertown works they had had considerable experience in this direc- 
tion and had found it very advantageous indeed. Although the initial 
cost of the worm gearing was great, yet the wear was so small that re- 
pairs were absolutely never required, whilst the smoothness of running 
was so great that the initial expense was entirely justified. This gear 
was now being used at Silvertown for a variety of purposes in sizes from 
150 f. p. down to about 2 R. ., and in all cases satisfactory results were ob- 
tained. The thrust block which he was using was perhaps a little different 
from what was generally used. It was a marine thrust block, but instead 
of having the collars on the shaft, in one piece with the shaft, they had 
separate collars. There was a feather on the shaft and on this feather were 
slipped alternately rings (as distance pieces) and the collars. They had 
adopted that plan because they were able to get a much better surface 
on the hardened collar, and thus the wear was reduced very considerably. 
If the collars were all part of the shaft it was nota very easy thing to get a 
thoroughly good surface or to get it absolutely hard. With regard to the mag- 
netic clutch, Col. Holden had referred to the smoothness of its working in 
connection with a centrifugal pump. It appeared to him, however, that the 
magnetic clutch must be sudden and not gradual in its action. In the case 
within his experience, for instance, in which cotton threads had to be put 
into motion it had been difficult to prevent breakage of the cotton threads 
when starting. Was there any appreciable slip when the clutch was 
drawn into action, or did the clutch and the armature come together and 
put the whole machine on almost at full load? In such a machine as a 
planer, for instance, there must be a tremendous shock unless there was 
some little slip, and if there was any slip, then he would have expected 
to hear that there was more wear in the clutch than Col. Holden had 
spoken of, seeing that he had referred to clutches which had been running 
for 15 years continuously and were in excellent condition still. 

Mr. A. W. MARSHALL asked Col. Holden to explain the exact func- 
tion of the demagnetising ring of the clutches. It would also be most inte- 
resting if Col. Holden would give his opinion as to the merits of driving 
planing machines by means of friction clutches for reversing, and by 
reversing the motor. A large planing machine at the recent Electrical 
Exhibition seemed to be working very well indeed, the motor reversing its 
action each time the table was reversed. Col. Holden had not empha- 
sised the wonderful working of electric cranes. In a recent visit to the 
Arsenal, he had noticed a great many of these appliances which Col. 
Holden had so modestly described, and he was much struck with the way 
in which the electric motors seemed to work. It seemed to him that a 
very great saving of time must result. One point not mentioned in the 
Paper was that, in adopting such a large system of electric driving, there 
should be no interruption in the electric supply, and a word or two would 
be welcome as to whether any special precautions had been taken to 
prevent the current being cut off, because Col. Holden had emphasised 
the fact that it was exceedingly important in some of the operations at 
Woolwich that the tools should not stop from one week’s end to another. 

The PRESIDENT remarked that as it was necessary to conclude the 
discussion that evening, and asthe hour was late, he would ask any other 
intending speakers to send in their remarks to the secretary for publica- 
tion in the Journal, and 

Col. HOLDEN, replying first of all to Prof. Ayrton on the question 
of where to draw the line between driving separate tools by separate 
motors and driving groups of tools by one motor, said he was afraid 
that this was a matter that could be decided by examining in detail 
each particular case. For instance, it was just as well to drive a 
number of lathes from shafting, provided precautions were taken to 
reduce frictional losses as much as possible. In such a case, with 
say a dozen machines, a 30 K. . would take the load quite easily because 
the machines were not all working at the same time, and the motor would 
not be asked to do anything like its full power in many cases. There was 
always the objection of cost when driving machines individually. As re- 
gards the building of the motor with tbe machine he thought that in many 
cases this would work out all right. The cases in which he should like to 
see it employed, and should employ it himself, were those in which there 
was no reduction of gear at all, where the spindle of the machine 
was ‘driven direct from the motor. The Paper related what he had 
done himself in this matter. The slow speed boring machine shown 
on p. 260, by which machine they were able to bore 4in. holes 
in 40 ton pieces of solid steel at the rate of 5ft. an hour, demon- 
strated that they could not afford to lose anything from friction 
away from the motor, and also that there must be means of taking up 
the enormous thrust in boring a hole at that rate. In this case he had 
intended originally to put the motor direct on to the mandril which 
carried the tube to be bored, and it was only the extra cost of having 
the motor built to run at the slow speed of about 250 revs. per min. that 
had made him adopt the plan shown in the illustration—viz., using the 
motor with a single reduction to drive the mandril, through a flexible 
cable, which got over the difficulty of vibration mentioned by Prof. Ayrton. 
He also took up the thrust due to boring by a very large ball bearing 
running at the full revolutions of the machine behind what practically 
became the face plate. He was glad to see that Mr. Russell fully bore 
out what he himself thought were the advantages of worm gearing. 

He was interested in the manner with which Mr. Russell had got 
over the difficulty of the thrust, which often amounted to three or four 
tons. As to the smooth starting of the magnetic clutch, referred to by 
the same speaker, the answer to this inquiry was that it took time to 
magnetise a magnet of that description and that the magnetisation is a 
gradual affair and, therefore, there must be slipping, but this slipping 
would not be appreciable, although it was essential that it should exist in 
order that there should be smooth working and no jars on the driven and 
driving machines. As to wear, the answer he would make about that was 
that the wear was slight, because the pressure per square inch was slight, 
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He did not remember having to replace any of the demagnetising rings 
because of wear. These rings were merely stamped discs of steel and the 
two partial air-gaps that were formed on either side of them greatly 
assisted in demagnetising the magnet after the current has been cut off. 
It was essential to use something of this sort, otherwise when the current 
was turned off the clutch did not come off. He did not wish to enter 
into any discussion with regard to the merits of the two methods of 
driving planing machines, but would only say that if they were cut- 
ting with two tools they were doing the full work the machine was 
capable of running at its proper speed. It did not matter how fast 
the bed was retarned; if it was idle during that time, time was 
being lost, because work was not being done. In his case, the motor ran 
at full speed the whole time—the same on the backward stroke as on the 
forward stroke—and the clutch was merely to determine which way it 
should go. On the question of the interruption of current mentioned by 
Mr. Marshall, Col. Holden replied that he did not supply himself with 
energy but 1t was supplied from a central station. Col. Bagnold was in 
charge of the station, and there had never been a stoppage without warn- 
ing. There were ring steam mains and multiple electrical mains, and, of 
course, there were a good many generating sets. 

The PRESIDENT then proposed a vote of thanks to Col. Holden, which 
was heartily responded to. 


GILBERT ARC LAMPS. 


One of the most complete catalogues of arc lamps and accessories 
that we have seen has just been brought out by the Gilbert Arc 
Lamp Co., Chingford, Essex. Its extent will bring home to many 
central station engineers and consultants the mass of detail concern- 
ing arc lamp systems which has to be taken into account in pre- 
paring their specifications. For instance, a diagrammatic illustra- 
tion of an end post with lowering gear, which we have redrawn 
below on a smaller scale (Fig. 1) indicates clearly the various appli- 
ances for which room must 
be found inside the post. 
By the side of the illustra- 
tion in the catalogue are 
useful hints, for instance :— 

It should be arranged that 


i 
Tun the post suppliers should 
make and tap four holes in 
the base and fit the necessary 


draw wires. 
It should be arranged that 


cable suppliers should seal 
and end off their own cables 
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Fic, 2.— Tug GILBERT FLAME 
Scale, 1j in. 1 ft. IG HE GILBER 


Anc LAMP, 


Those interested in the latest developments of are lighting willturn 
at once to the section on flame arc lamps, from which it will be seen 
that the Gilbert Arc Lamp Co. are introducing a lamp of the con- 
verging-carbon type; whose outside appearance is shown in Fig. 2. 
The lamp is made on the lines of the German lamps of this class 80 
far as its general arrangements are concerned, but, in place of a 
clockwork-feeding mechanism, there is the rocking lever and brake 
wheel which is employed in a large number of ordinary English 
lamps. To get over the difficulty of short life of carbons, the lamp 
is of the double.carbon pattern, and the two pairs of carbons are 
connected to the same holders. In this way, as soon as the first 
pair of carbons has burnt away a certain extent (for about 20 minutes), 
the second pair come together and strike an arc, and they take up 
the running until in their turn they have burnt away sufticiently. 
We are informed that there is on a flicker and no serious pump” 
ing” when this occurs. The mechanism is placed in the top of the 
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V formed by the two carbons so that the length of the lamp is 
reduced as much as possible. We hope to publish a more detailed 
description of this lamp in a future issue. 

To meet the demand for cheaper lamps, the Gilbert Company, 
while continuing to make their present ** standard” patterns, also 
offer an ordinary or cheaper type, and the same applies to various 
accessories. Fig. 3 shows an “ordinary” enclosed lamp with its 
line resistance in & separate case above the lamp; Fig. 4 shows & 


Fio. 3. 
i ORDINARY " ENCLOSED LAMP WITH 
Linz RESISTANCE IN SEPABATE CASE. 


Fia. 4. 
Contact Hoop witruout Corp 
RELIEF ARRANGEMENT. 


neat and cheap contact hood for ceiling work. Among the newer 
designs of the lamps of the better class, we may call attention to 
Fig. 5 which represents the alternating-current lamp for side-street 
lighting used with success in Hammersmith. These lamps have 
7 in. globes, and many of our readers 
will have noticed the pleasing effect 
of them in one of the streets between 
the Tube" Shepherd’s Bush station 
and Olympia. Fig. 6 is a simple 
carrier of neat design, in which the 
top of the carrier forms the lamp hood, 
and the lamp “bayonets” up into it 

One of the drawbacks of the Gilbert 
series alternating system of arc light- 
ing is its comparatively high first 
cost. The results are excellent, but 
they have to be paid for. The moving- 
coil transformer particularly is costly, 
and the company is now making a 
moving-coil choking coil which may 
be used in place of it if a suitable pres- 
suure is available. 


Fic. 5.—SmpE-sTREET ARC 
LAMP USED IN HAMMERSMITH ; 
7 IN, GLoBE. 


Fia. 6.—A D.C. LAMP AND 
CARRIER. 
Approximate scale, 3 in. = 1 ft. 


These are only some of the features of the catalogue. Descriptions 
of the Gilbert arc lighting on the Thames Embankment, in East- 
bourne, Willesden and Derby have already appeared in our columns. 


A NEW AUTOMATIC SWITCH FOR ARC LAMPS. 


A self-acting arc lamp starter for switching in street arc lamps 
automatically with an interval of time between each group is now 
being manufactured under Messrs. Lackie, Calderwood and MeEwen's 
55 by Mr. James Ferguson, and is known as the Glasgow Are 

amp Starter. The patentees are the Electrical Engineer to the 
Glasgow Corporation and members of his staff, and a number of 
these starters have been in use on the Corporation street lighting 
system for over eight months. The apparatus consists of two, parts: 
a main switch proper controlled by an electromagnet, and a time 
mechanism which closes a secondary circuit after a predetermined 
interval, and thus actuates the main switch of the next starter in 
the series. By this means a series of lamps may be switched into 
circuit from any suitable point, set after set in turn with a time 
interval between the switching on of the various sets, so that 
sudden variations in the other lamps on the system are avoided. 

The electromagnetic switch is actuated by a powerful electro- 
magnet (A), Fig. 2, which rotates an armature pivoted by arms to 
the yoke. This armature is coupled by insulated connecting pieces 
at the sides to the double-pole switch which is provide with 
suitable carbon contacts. One of the switch-coupling pieces is 
fitted with an arm connected to the plunger C of the time-element 
mechanism. The whole apparatus is mounted on a bass of in- 
sulating material with an insulating partition between the two 
switches, so that accidental contact between the positive, negative 
and middle wire terminals is impossible. 

The time-clement mechanism consists of a wavy spiral (B, Fig. 2), 
the axis of which is vertical, mounted on a platform forming part of 
the insulating base. A large hole passes through the centre of both 


Fia. 2.—ARc LAMP STARTER (“ ON 
POSITION) WITH CovER or TIME 
ELEMENT REMOVED SHOWING Wavy 
SPIRAL. The white dotted lines 
indicate the travelof plunger and ball. 


Fio. 1. 
COMPLETE ARC LAMP STARTER IN 
" Orr” POSITION. 


the spiral piece and the base, which allows a plunger, C, to pass 
freely up and down. The function of this plunger is to elevate a 
smooth spherical ball, D, from the bottom of the base to the top of 
the spiral. The ball then descends by travelling round the spiral 
groove till it reaches the base, where it rolls on to the top of the 
contact spring and presses it down against the fixed contact, thus 
closing the circuit for the relay magnet of the next starter. The 
time taken by the ball to travel from the top till it closes the circuit 
for the next switch is about 11 seconds, which is sufficient to allow 
one group of lamps to be burning steadily before the next group is 
switched on. When the starter 1s switched out, the plunger drops 
to the bottom, and the ball rolls off the contact spring on to the top 
of the plunger ready for the next operation. A clutch, F, which 
can be released by the electromagnet, E, holds the switch on. As 
soon as the “all on" lamp in the station, actuated by the last relay 
of the series, lights up, indicating that all the groups of lamps in the 
series have been switched on, the switch for the electromagnet A 
may be opened, and the switches are held on mechanically. To 
open the switches the main magnet, or in switch, is first closed, 
thus relieving the clutches, F, which are withdrawn on closing the 
“off” switch, controlling the circuit for the electromagnet. 

A considerable saving in labour is effected by using these starters 
owing to the smaller number of men employed, and in outlying dis- 
tricts it is not necessary to start the lamps so early nor switch off 
as late as when men have to go the rounds of the lamps. 

The makers of the apparatus claim that in the case of a set of 
850 lamps 16 men would be employed instead of 28, resulting in a 
saving of wages of £323 per annum, and that a further saving of 
£364 per annum could be effected in current consumption and 
carbons owing to the shorter hours of burning, taking current at 1d. 
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per unit and each lamp at 500 watts, and assuming that on the | process is to thoroughly fill all air spaces with compound. This not 


average the lamps would burn half an hour a day less. Allowing 
one starter at £10 each installed, per every 10 lamps, and allowing 
& reasonable rate for interest, depreciation, &c., the annual amount 
to be deducted from the saving given above is about #127, giving a 
net saving of £560 per annum for the 850 lamps, or about 18s. 2d. 
per lamp per annum. 


ELECTRIC RAILWAY EQUIPMENT.* 


BY W. B. POTTER. 


To meet the requirements of the higher voltage now more com- 
monly used on continuous-current traction systems, and further to 
insure the stability of the motor as regards flashing, it is now the 
practice to provide a greater number of commutator segments; 
that is, the voltage difference per commutator bar has bcen reduced 
to a lower figure. The commutator being a revolving switch, it is 
important if sparking and flashing arc to be avoided that the brushes 
should maintain good electrical contact with the copper segments. 
The commutator being built up of alternate sections of copper and 
mica, it sometimes happens that the mica does not wear evenly with 
the copper. In such cases the sparking becomes more pronounced, 
and there may even be serious trouble from flashing; the most 
effectual remedy in such a case is to groove ont the mica between 
the commutator segments to a depth of about ug in. below the sur- 
face of the commutator. The performance of a motor for any service 
may be limited by its commut ition, or, as is more commonly the case, 
by its heating. The heating of a motor is affected by the losses in 
both the copper and iron, but the relative heating effect of these two 
elements is quite different. The copper losses predominate during 
acceleration and the iron losses when running at the higher speeds; the 
effect of the iron losses is, therefore, to hmit the capacity of the motor 
for continuous running. While the temperature of a motor under given 
conditions is proportional to is internal losses, the actual tempera- 
ture rise may be greatly influenced by ventilation to assist in dissi- 
pating the accumulated heat. Forced ventilation by means of a 
blower, similar to those used with air blast transformers, may be 
employed. By this means the temperature of the motors in any 
particular service may be very much reduced, but the complication 
is such that it does not seem well adapted to the ordinary electric 
car. Forced ventilation is, however, well suited to locomotive work 
where the blower may be carried in the cab. As the motor commonly 
used depends upon its own rotation for ventilation, the arrangement 
of the ventilating passages must be carefully studied, not only to 
secure the best cooling effect, but also to prevent depositing brake- 
shoe and carbon dust or other injurious material upon conducting 
surfaces of the motor which cannot be conveniently cleaned. For 
this reason it is inadvisable to provide ventilating ducts just at the 
back of the commutator ears, for any accumulation of conducting 
dust at this point is sure to produce burn-outs. It has also been 
found advisable wherever ventilating ducts are provided through the 
core head to extend the slot insulation of the armature coils for 
some distance beyond the end of the core. 

The use of oil in preference to grease for the lubrication of motor 
bearings seems now to be universally favoured. Of the various 
methods which have been tried, a waste-packed journal with an oil 
well, simular to the journal box of a car truck, has given the most 
satisfactory results. Nearly all the larger motors at the present 
time are designed for this method of lubrication. The mechanical 
injury to motor armatures usually results either from the armature 
striking the pole-pieces or the mechanical weakness of the armature 
binding. The former, where resulting from the wear of the arma- 
ture-bearing linings or loose cap bolts, can be avoided by a proper 
system of inspection, but the latter is a question of motor design The 
strains to which the armature bindings are subjected, particularly 
if the car is speeded above the normal by driving it with power 
down grade, are not ordinarily appreciated. As an illustration, the 
weight of the armature coils in a 125 fl. p. motor is less than 200 lb., 
yet the radial centrifugal strain of all the coils at 1,500 revs. per 
min. is about 48 tons, giving & resultant strain of over 15 tons on 
the binding wires. Even if these wires are strong enough to hold 
the coils without breaking, they may stretch enough to permit a con- 
siderable movement of the cous in the armature slot, resulting in an 
abrasion of the insulation. An armature should be so bound that 
there will be no evidences of weakness at 50 per cent. above the 
maximum normal speed, and the ultimate strength of the binding or 
bursting speed of the armature should be at least double the maxi- 
mum nornial speed to insure the proper margin of safety. 

The field coils of a motor, although subject to less potential than 
the armature, by reason of their location in the motor, are more 
subject to injury from occasional water. A distinct improvement 
has been made in the construction of the field coils by immersing 
them in & bath of hot compound under vacuum. The effect of this 


* Abstract of a Paper read before the American Btreet Railway Asso- 
ciation. 


only renders the coil more waterproof, but also makes it more solid 
and less liable to injury from mechanical vibration. More atten- 
tion is being paid to the fit of commutator and oil well covers, which, 
being frequently opened, are now provided with machined seats in 
order to insure a better fit for the exclusion of dirt and water. 

With the increased capacity of the motors the strains on the 
gearing have very much increased, particularly on the pinion teeth, 
which are of weaker section than the gear teeth. To meet these 
more severe conditions a very high grade of steel is required, both 
with respect to ultimate strength and elastic limit. Not only are 
the strains severe, but owing to the overhang of the pinion, the face 
of both the gear and pinion teeth, when new and doing heavy work, 
are not in contact across their full width. The strain is borne prin- 
cipally by the end of the teeth nearest the motor, with the result 
that a shearing action takes place, which will sometimes break out 
a part if not the whole of a pinion tooth. Asa pinion wears the 
teeth beccme thinner on the side toward the motor, so that a pinion 
which has been in service until its teeth match with the gear across 
the full face, may prove stronger under stress than a new pinion. 
The solid axle gear is to be preferred to the split gear, and, were it 
not for the inconvenience of removing the car wheel, would doubt- 
less be more generally used. Tho objection to removing the car 


Amperes. 


f d a Oe a ie ET 

CERT E T sees E 

— UA TE 

Cae | 
ES 
E 
ia 


Lbs. Draw 


8 Bar Full. 


e 
to 
2 


4,400 


28,000 4,090 


3 
Ae ETE 
Hu LELLLLI 
Ng CEC 
he CE 
BN GRR 
HIN Sek 
fet T R a 
* 0 000 
Linz EENEN 

0 o coo 
ESSE TEES 


„ 
A 
ak 


24,000 3,600 


20,000 3,200 


Miles per Hour. 


to 

o 
-g 
e 
ay 
e 
e 


16,000 2,800 


12,000 2,400 


8, C00 2,000 


Sod 12 O-s 20 £00 
AREER 
— f U ae 
00 0 
° 0 20 40 60 80 100 120 140 160 
Seconds. 


Fid. 1.—-ACCELERATION TEST ON New TORE CENTRAL LOCOMOTIVE. 
ll.car train. Total weight of train, 43::6 tons. Test made Sept. 7, 1905. 


wheel for the reason that its fit on the axle is impaired, may be 
overcome by the use of & wheel with an extended hub, on which the 
gear is shrunk, as proposed by Messrs. Doyle and Brinkerhoff and 
in use on the Lc Rapid Transit Railway in New York. 

On the larger equipments, where the circuit breakers have to be 
sct for 1,000 amperes or more, it is found difficult to provide space for 
them in a position where the arc resulting from a short circuit would be 
free from danger of grounding to some part ofthe car. Asa substitute 
for the circuit breaker in this heavier class of work many different 
forms of fuses have been tried, but none has proved thoroughly re- 
liable, with the exception of a fuse composed of thin copper ri bon 
enclosed in an insulating chute and surrounded with enough iron to 
provide a magnetic field. This copper ribbon fuse has been quite 
generally used on the larger equipments for the past few years, and 
has given excellent satisfaction. The same type of fuse is applic- 
able to smaller equipments, and in many cases it may be found 
superior to the circuit breaker, as its reliability is a strong point in 
its favour. A circuit breaker should have frequent inspection, and 
in case of several repeated short circuits it may be so injured as not 
to finally extinguish the arc without an amount of flame that may 
alarm the passengers. MM 

The best recognised practice is now to instal all wiring in iron 
conduit. If properly done, with the ends of the pipes fitted with 
bell mouths or other provision to avoid abrasion of the wire, the car 
wiring should prove the most safe and permanent part of the elec- 
trical installation. 
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The suggested improvements in wiring apply with even greater 
force to the lighting and heating circuits, as these circuits have 
generally been given less attention than the motor circuits. Asa 
source of fire, the lighting and heating wires are dangerous on 
account of their location in the roof or sides of the car, their inac- 
cessibility for inspection and the fact that current is often left on 
these circuits when the cars are in the car house. 

As the street railways and the steam railroads are now becoming 
so closely identified, a reference to some of the recent tests of the 
New York Central electric locomotive will not be out of place. 
This locomotive had now run over 21,000 miles with trains of vary- 
ing weights. The maximum speed attained with a train weighing 
278 tons, including the locomotive, was 71 miles per hour in a dis- 
tance of about 4 miles With the locomotive alone, the maximum 
speed was 85 miles per hour, with the probability that the speed 
would have been 100 miles per hour had the run been twice the 
length. The accompanying curves show tests made with an 11-car 
train, including the New York Central dynamometer car, which 
were made for the purpose of checking the results obtained from 
the speed-torque characteristics of the motor. 

Fig. 1 shows an acceleration test, all the records of which were 
taken with automatic recording instruments. The draw-bar curve 
was taken by the dynamometer car, with no damping device or 
dash-pot to control the fluctuations on the recording pointer. The 
comparative steadiness of the pull of the electric locomotive will 
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lt-car train. Total weight of train, 433°8 tons. Test mide Sept. 7, 1903. 


appeal to those who have seen a dynamometer record, without the 
damping device, taken from a steam locomotive. Fig. 2 shows the 
curves of a speed run over the test track with the same train. 
The notch in the curve at about 190 seconds is caused at that point 
by the locomotive leaving an additional strip of third-rail which was 
fed from some distance away. ‘The total weight of this locomotive 
is 97 tons, of which about 70 tons is on the drivers. The nominal 
rated power is 2,200 H.P., although the output during acceleration 
has often exceeded 3,000 n.r. The weight of the train, including 
the locomotive, was 433 tons. 


* PERMUTATORS." 
BY CHARLES V. DRYSDALE, D.SC. 


Among the various methods which have been proposed for the 
conversion of alternate current into direct current power, but little 
attention has been given in this country to & device in which much 
interest has been taken on the Continent, and which has now been 
evolved to an extent which makes it a formidable rival to the other 
methods of conversion, by rotaries, motor generators, and rectifiers. 

The permutator, in its latest form, may best be described as a 
rotary converter in which the exciting field, instead of being pro- 
vided by an external magnet, is produced by the primary current in 
a short-circuited magnetic core. This core, with the windings and 
commutator, may most conveniently be stationary, while collection 
of the direct current is made by brushes rotating round the commu- 
tator in synchronism with the alternate-current supply. The syn- 
chronism of the brushes may best be obtained by attaching them to 
a rotor which moves in a small rotating field leaking from the main 
core. This brush system being light, and having to exert no torque 
beyond that of friction on the commutator, can run up to synchronism 
as an induction motor and afterwards receive a small amount of 
direct current from the rotating brushes. To enable the direct 


current to be collected from the rotating brushes they are connected 
to slip rings on which a pair of stationary brushes press. 

The first proposition of this kind appears to have been made in 
1888 by Messrs. Zipernowski and Deri,* who started from the ordi- 
nary re-entrant Gramme ring with rotating field produced by an 
independent internal polyphase winding, the ring being either 
stationary with revolving brushes, or revolving with the double 
winding. No practical experience with these machines has appa- 
rently been published. Messrs. Hutin & Leblanc in France bout 
10 years later produced the Panchahuteur,”{ which in its earliest 
form consisted simply of a stationary transformer, the secondary 
being wound in sections which were connected to the segments of a 
stationary commutator provided with synchronously rotating brushes. 
The supply being monophase, the pulsations of the direct current 
were reduced by joining an inductance in series with the brushes. 
Two-phase and three-phase supply were also utilised either by 
separate transformers or by a three-core transformer. In the same 
year? the device was modified by L. Kallir, using two trans- 
formers with two-phase supply and half the number of coils, and, 
employing rotating commutators, contact being made to the com- 
mutator bus through slip.rings, the direct-current connections 
being shown in Fig. 1. In 1902| Messrs. Hutin & Leblanc em- 
ployed a stationary commutator connected to a revolving field 
transformer. Synchronously revolving brushes with device for 
adjusting the lead were employed, and coils were introduced to com- 
pensate for the field distribution, of which more will be said later. 

In the same year MM. Rougé and Faget: took up the same 
problem, starting at once with the stationary core and commutator 
with revolving field and synchronously rotating brushes. This 
machine they have developed in a very thorough manner by means 
of several novel and ingenious devices, and many of these permu- 
tators of outputs up to 150 kw. appear to be in successful regular 
operation in France.“ - 

About four years ago the present writer, in ignorance of what 
had been done in this direction, hit upon the same device, and was 
inclined to think that it might show many advantages over the rotary 
converter. Facilities, however, not being then available for con- 


Fic. l.—KaLLiR's Two-PHaAsE PERMUTATOR. 
(From Science Abstracts, No. 356, 1900.) 


structing the machine the idea was laid aside, but on hearing of the 
Rougé-Faget permutator no time was lost in obtaining one for the 
laboratories of the Northampton Institute, where it has been put 
under test. Before describing theso tests, however, a brief descrip- 
tion of the theory and construction of the machine will be given, 
based on the articles of M. Rougc** published in La Revue Electrique 
in the early part of this year. In them he points out that all electro- 
magnetic devices for converting polyphase into direct-current power 
must necessarily contain moving fields which by their induction 
balance the difference of the voltages on the two sides of the device. 
When the alternating-current and direct-current fields are distinct 
we have the motor generator, when combined in a synchronous 
system the rotary converter, and when combined in an asynchronous 
system the permutator. The most essential difference between the 
permutator and the rotary converter however lies in the fact that 
while both make use of synchronous rotation, the permutator only 
utilises this rotation for collecting the direct current, and not for in- 
ducing the voltages a3 in the rotary. 


* British Patent No. 12,856, 1888. Also J. Sahulka, ‘‘ Combined Trans- 
former and R>ctifier for Polyphase Currents,” Zeit. Electrotechnik, Wien, 
16, pp. 405-409 and 429-431. 1898. Science Abstracts, 505. 1899. 

tJ. Sabulka: Loc. cit. 

t L. Kallir: Zeit. Electrotechnik, Wien, 17 pp., 460-464, September 3, 
1899. Science Abstracts, No. 356, 1900. 

$ Eclairage Electrique, 30 pp., 29-38 and 51-61, January 4 and 11, 1902. 
Science Abstracts, Nos. 789 and 790, 1902. 

| R. Rougé: Industrie Electrique, 11 pp., 53-56, February 10, 1902. 
Science Abstracts, No. 1,143, 1902. 

The writer saw three of these permutators of 150 kw. each in opera- 
tion at the Liege Exhibition. He understands that they are in regular 
use at the Ministère Francais des Postes and Télégraphes, the Bureau 
Central Téléphonique de Passy, at Nieq on the Seine Embankment, Paris, 
for operating a 15 ton electric crane, the Compagnie des Chemins de fər 
P.L.M. Lyons for shifting platforms for wagons, &c., &c. 

* R. Rougé. La Revue Electrique, Tome III. Nos. 26, 28 and 31. 
January 30, February 28, April 15, 1905. 


306 


THE ELECTRICIAN, DECEMBER 8, 1905. 


Fig. 2 is a half sectional elevation of a permutator of 150 kw. 
capacity and Fig. 8 a diagrammatic representation of the windings 
as a two-pole ichems. The main iron core § is thus like the stator 
of an induction motor, except that the slots instead of being open or 
closed by a thin bridge of iron, have an appreciable radial depth of 
iron on the inner circumferencet, thus completing the magnetic 
circuit within the core. A small portion of the flux, however, 
leaks into the central space, within which is & rotor, R, wound 
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Fic. 2.—HALF-SECTIONAL ELEVATION oF 150 Kw. PERMUTATOR. 


with the equivalent of an ordinary ring winding. This winding is 
short-circuited at intervals of a pole pitch, so that it runs like an 
ordinary squirrel-cage rotor; but in addition it is tapped at points 
half-way between the others, which tappings are alternately con- 
nected to the direct-current terminals by means of slip rings. The 


Fic. 3.—DIAGRAMMATIC REPRESENTATION FOR PERMUTATOR WINDING. 


rotor, therefore, runs up to synchronism as an induction motor, and 
as soon as synchronism is reached receives direct current, so that it 
drops automatically into step. This rotor carries the brushes BB, 
which rotate round the commutator C. The whole arrangement is 
vertically mounted. 


t In the single phase machine in the writer’s laboratory the thickness 
of 15 iron bridge does not appear to be greater than in induction motor 
practice. 


Fia. 6.—Current DISTRIBUTION IN PoLx- 
PHASE RoTARY OR PERMUTATOR. 


In comparing the theory of such a device with that of the rotary 
converter, we notice in the first place that in the permutator the mag- 
netising current is entirely derived from the supply as a. wattless 
current, while in the converter it is the sum of two portions, the 
external excitation and the wattless component of the armature 
current. The vector diagram of the currents for the two cases are 
given in Figs. 4 and 5 (assuming that the direct current balances 


Fic. 5.— VECTOR DIAGRAM FOR 
PERMUTATOR. 


the alternating current at all points). For the rotary (Fig 4) the 
total magnetising force OM is the sum ot OW, the wattless com- 
ponent of the alternate current, and OE the external excitation. 
If OC is the direct current, then OA, the alternate current, will 
have an energy component 
equal to OC plus the losses in 
the machine. By making OE 
equal to OM, the whole of the 
magnetisation is supplied ex- 
ternally, and the alternate 
current is simply an energy 


Fia 4.—VeEctToR DIAGRAM FOR 
Rorary. 


Fia. 7.—ELEMENT OF PERMUTATOR 
WINDING. 


current or has unity power factor, as is well known. With the 
permutator (Fig. 5), the moving brushes will alter their position 
relatively to the current distribution as the load changes, and the 
total magnetising foree OM is made up of a wattless component 
of the alternate current supply OW, and a demagnetising com- 


Fia 8.— STATOR IN Course or WINDING. 


ponent OC’ due to the lag of the brushes. The power-factor of 
the alternate current, therefore, depends simply upon the position 
of the rotary brushes relatively to the field. 

Another point of difference between the rotary and the permutator 
is that in the former the inertia of the moving parts assists in ret&in- 
ing the constancy of the direct-current power during variations in 
the alternate-current power. If I is the moment of inertia of the 
rotary armature and w its angular velocity, we have alternating: 
current power=direct-current power+lossest+Iws. In the case of 
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the permutator, however, as the rotation produces no inductive 
effect we have merely alternating-current power - direct current 
power + losses. E 

It follows, therefore, that irregulaties in the supply can only be 
eompensated by displacement of the brushes relatively to the neutral 
position which will, therefore, take place, and care must be taken 
to avoid hunting being set up. l 

A second difficulty, which has been found serious, lies in the fact 
that the direct current instead of neutralising the energy component 
of the alternate current at all points of the winding, as assumed in 
the above diagrams, leaving a uniform rotating field, only does so as 
an average, leaving a very distorted flux distribution. If we take 
the case of a re-entrant winding fed by a polyphase supply of a large 
number of phases the distribution of current round the periphery due 
to the alternate current would be sinusoidal, giving rise to a sinu- 
soidal distribution of magnetising force as is required. Whatever 
be the magnitude however of the direct current, since it is tapped 
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from two points on the periphery the distribution of current in the 
conductors must be uniform, Fig. 6. The resultant distribution 
of current must te therefore as shown, giving rise to harmonics 
on the direct- current wave and to sparking at the commutator. 
Mcesrs. Hutin & Leblanc have surmounted this difficulty by the 
compensating coils above referred to, which are arranged to have 
currents induced in them only by the higher harmonic flux varia- 
tions and compensate for them. MM. Rougé and Faget get over 
. the difficulty in a more radical manner. They prevent the formation 

. of irregular flux distribution by arranging each element of the ring 
or drum winding to produce a roughly approximate sine distribu. 
tion. By combining the diametral winding with one or more chord 
windings of suitable pitch, or making each element of two or more 
laps with a small advance as in Fig. 7, this distribution may be 
obtained, and it is found that with two laps or four conductors per 
element the distribution is sufficiently satisfactory, the variation 
from sine flux distribution being not greater than 2 per cent. 


The actual winding in course of construction is shown in Fig. 8 
and is effected with flexible conductors. The vertical shaft moves 
on ball bearings in an oil bath, while the rotor is similar in form 
and winding to that of an ordinary induction motor, except that it 
is tapped as for a two-phase scheme, the ends of one phase being 
short-circuited and of the other connected to the direct-current slip 
rings. This arrangement serves the triple purpose of being self- 
starting, and self-synchronising, and of forming a damping device 
to avoid hunting of the brushes. In the writer’s opinion it has 
isis d another valuable application as & field system for turbo- 

rnators. 


The only other mechanical point requiring mention is the con- 
struction of the rotating brush-holders. Fig. 9 shows the holder, 
from which it will be seen that the carbon brush C slides radially 
in a holder fixed to the rotating brush frame (Fig. 10.). As the rota- 
tion of the brushes tends to throw them outwards by centrifugal 
force this is compensated by a mass, M, on the end of a lever having 
a slot sliding over an uxle at B, attached by a spring, R, and pressing 
by means of a screw, V, on the brush. The mass centre of the 
arrangement being at G, the centrifugal force of M produces greater 
pressure on the back of the brush as the speed rises. The arrange- 
ment is so made as to produce a nearly constant pressure between 
the brush and the commutator over a wide range of speed. The 
number of commutator segments is double that of the sections of the 
winding. Alternate segments only are connected direct to the wind- 
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ing, while each of the dead segments is connected to the active seg- 
ment in front of it through a small resistance, which can be seen 
projecting from the base of the commutator in Fig. 11. This device 
is also worth consideration in connection with both direct-current 
and glternating-current commutator motors. Fig. 12 shows curves 
of efficiency and power factor for a 150 kw. three phase permutator 
tested by the inventors. The machines are said to run up and syn- 
chronise in three seconds. 

The permutator is also made for single-phase current starting on 
a split phase, and, in view of the importance of the conversion of 
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Fic. 18.—Tests on 10 Kw. R.F. SINGLE-PHASE PERMUTATOR. 


single-phase current, the machine procured for the Northampton 
Institute was a 10kw. single-phase permutator for 110 volt 50~ 
single-phase current. This machine differs only from the poly- 
phase form in having a second pair of terminals for attachment to 
an external phase-splitting resistance, and in having the commutating 
resistances graduated from a maximum to practically zero at the 
centres of the poles. It is a six-pole machine and therefore runs at 
1,000 revs. per min. Careful tests have been made on it by tho 
writer and his assistants, Messrs. A. C. Jolly, C. M. Dowse and 
F. Gerrard, using special wattmeters to measure both the alterna- 


ting-current and the direct-current power as the direct current 1s 
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ulsating. These tests are sbowa on Fig. 18, and their accuracy can 
e seen from the fact that two tests were taken, and in the second 
ease the wattmeters were interchanged. One of the sets of observa- 
tions are shown by crosses, the other by rings. The secondary load 
was on water resistances, which were practically non-inductive. 
Oscillograph records were also taken, as shown in Figs. 14 to 17, 
and it will be seen that the direct current fluctuates considerably, 
as is shown from the form factor determined separately and which 
is fairly constant at 1:1. In using the permutator for charging 
accumulators, it was found that the effective current as measured by 
a soft iron instrument was no less than three times the mean current, 
and the writer does not consider the single-phase permutator suitable 
for battery charging. Unfortunately, oscillograms have not yet 
been taken under these conditions, but should show very interesting 
results. 

The permutator starts with about its full load curront and syn- 
chronises in about five seconds. It runs practically „ at 
all loads except when battery charging. Aſter a prolonged trial on 
a battery several of the commutating resistances were damaged and 
had to be replaced. 

The following appear to the present writer to be the principal ad- 
vantages and disadvantages of the permutator as compared with the 
rotary converter: Self. starting and synchronising, available almost 
instantly, extremely simple in operation, light moving parts, small 
floor space (a 100 kw. machine only requires 1 metre square) 
lighter and cheaper (M. Rou; & claims 15 kg. per kilowatt as against 
88kg. per kilowatt for rotaries, and about the same specific cost), 
breakage of synchronism has no effect on alternating-current side, 
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Fic. 16.—A. OC. CURVES, HALF-LOAD. 
OscILLOGRAPH Recorps on 10 kw. 
SINGLE-PHASE PERMUTATOR AT 

A.C. SIDE. 


£16. 14.—D. C. VorraoE, Oren Cir- 
CUIT. OSCILLOGRAPH RECORDS ON 
10 xw. SINGLE-PHASE PERMUTATOR, 
No D.C. Loan. 
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Fic. 17.— OscrLLoaRAPH Rkconps 
on 10 xw. SINGLE-PHASE PERMU- 
TATOR AT HALF-LOAD, D.C. SIDE. 


F13. 15.— OPEN CIncurr. Same 48 
Fio. 14, wiru Seconpany P.D. 
(SHOWN DOTTED) SUPERPOSED ON 
PRIMARY. 


available for either single or polyphase current and up to 50 ~ or 
more, equal or higher efficiency. Against this may be set as dis- 
advantages the rotating brushes, the absence of ring or automatic 
lubrication, and the non- adjustability of the brushes or power-factor.* 
Taking everything into consideration, however, it would seem that 
the permutator is worthy of very careful attention as being possibly 
destined to supplant other machinery for conversion of alternate to 
direct-current power. No trouble has as yet been found with the 
revolving brushes. 

' M. Rougé calls attention to the fact that owing to the device re- 
quiring no skilled operation it may be possible to work long railway 
lines with small volume of traffic with fairly numerous substations 
of relatively small power. The suggestion has also been made that 
single phase traction may be carried out with permutator and 
ordinary direct-current motors on the car. | 

MM. Rougé and Faget must be congratulated on the masterly way 
in which they have attacked & new and difficult problem. The 
articles referred to are without exception the most perfect exposition 
of & new technical problem that the writer has seen. 


* [n the more recent permutators, including tbat at the Northampton 
Institute, one end of the rotor winding is brought to a third slip ring, 
between which and one of ihe D.C. terminals & rheostat is connected 
enabling the exciting current to be varied. "This, of course, alters the 
position of the [rushes relatively to the field, and permits of adjustment 
ie EE best commutaticn, but does not materially affect the power- 
actor, f 


ON SOME PROBLEMS OF ELECTRO AND ELECTRO- 
THERMAL CHEMISTRY.* 


BY R. THRELFALL, F.R.8. 
(Concluded from page 279). 


CARBON as BoLUBLE ELECTRODE. 


Carbon has long been an object of interest from another point of view 
viz., from that of making a battery in which carbon is the soluble elec- 
trode. We might in this way get more mechanical work per ton of coal 
than we get by burning the coal under boilers. Many attempts have 
been made to realise such a battery, and I presume that unless we regard 
the gas battery of Mond and Langer as a solution we should consider the 
attempt of Jacques as the one most nearly approaching technical 
requirements. If we make use of electrodes of iron and carbon in molten 
sodium hydroxide, the carbon behaves as a soluble electrode, and the 
P.D. of the cell is of the order of about 1 volt. It bas, however, beea 
lately shown (Haber and Bruner, Zeitschrift für Elektrochemie, p. 697, 
1904) that the cell works on the principle of a gas battery under the 
influence of the oxygen of the air on the one hand and of the reaction 
between carbon and melted éaustic giving hydrogen on the carbon sur- 
face on the other. A trace of manganese in the soda makes the process 
permanent by acting as & substanoe oxidisable by air and reducible by 
hydrogen. It is clear, therefore, that the Jacques apparatus brings us no 
nearer the solution of the question, Can carbon act as the soluble eleo- 
trode, and if not, why not? 

In considering the possibility of a carbon cell it is clear that there aro 
two difficulties. The power of forming a soluble electrode may be confined 
to those substances we know as metals, or it may be that the difficulty 
consists in finding a suitable electrolyte—a difficulty, in fact, which has 
not yet been overcome. It occurred to me that perhaps a gaseous electro- 
lyte might serve. For instance, we might consider such a combination 
as carbon-ionised oxygen-gold, the oxygen being ionised, say, by radium. 
In this case the positive ions might be taken by the carbon and the 
negative ions (electrons) would possibly disappear on the gold electrode. 
If this were a possible phenomenon (and I am unable to see why it should 
not be), we should have the current running from carbon to gold outside 
the cell. It would be a simple experiment for any one having a little 
radium, though Prof. J. J. Thomson tells me the current would be infi. 
nitesimal (supposing one was formed) below a red heat—at which tempera- 
ture there would be ordinary combustion. An interesting variation would 
be to try phosgene gas between electrodes of carbon and iron, say. It 
this ionised in a suitable manner one might get a cell in which both elec. 
trodes were made to yield E.M.F. in the right direction and go into com- 
bination so tbat the energy liberated would appear as energy of current 
instead of heat. Some similar remarks would apply in a general way 
to a cell in which carbon is replaced by silicon or boron. It is to be 
noted, however, that in the case of all these elements we have elements 
which can exist in non-conducting forms, and it might be argued that 
the mere transformation of the non-conducting to the conducting 
condition might not necessarily be accompanied by the appearance of 
that capability of anodic action to which Nernst has given the name of 
“ solution pressure.” In other words, the fundamental disposition to go into 
solution might not exist—the ions might prefer to keep to their own kind. 


ELECTRO-CHEMICAL THEORY, 


As the electro-chemical industry rests ultimately upon electro-chemical 
theory, it should be my duty to refer to any advance in our knowledge of 
the general mechanism of electrolysis. I say should be” because so 
far as I can judge no very definite advance has been made for several 
years. It is quite possible, however, that such progress has really been 
made,.but has been buried among those portentous papers which, un- 
fortunately, are so common in electro-chemical literature. The most 
pressing want at the moment among laboratory electro-chemists is a 
sense of humour in those who contribute accounts of their work to the 
various journals. Many of these Papers appear to have been written with 
with the idea that people interested in the subject enjoy reading for its 
own sake, and actually prefer 50 pages to five. I do not know how it may 
be with those who are exclusively employed in developing the laboratory 
side of the subject, but I am sure that I shall have many sympathisers 
with my opinion that if electro-chemists would study the art of brevity 
more than they do, a large number of other people would have a better 
knowledge of the merits of their discoveries. It is a thousand pities that 
the subject of electro-chemistry owes £0 litsle to French chemists—had it 
been otherwise we should no doubt have had a standard of exposition 
which would have reduced the volume of the literature in the ratio of, 
say, 10 to 1. Seriously, the exuberant prolixity of physical chemists is a 
grave and serious drawback to the study of the subject, for it makes 
it impossible for anyone to keep abreast of the work unless he rigidly 
confines himself to a small branch of the science. To pass on. Iam afraid 
we must admit that the high hopes excited by the preliminary successes 
of the dissociation theory, say 10 years ago, have ended in disappoint- 
ment. Those of us who can remember the dreary array of unco-ordinated 
and superficial experiments which formed the subje:t of electro-chemistry 
in the latter part of the last century will easily anderstand how eagerly 
a theory was welcomed which promised to reduce all to order and regu- 
larity. It did not appear too much to hope that a theory specifially 
limited to dilute solutions, ia which domain it certainly was epoch-making, 
would soon rective such additions as would fit it for use with every- 
day solutions. No one who has tried to formulate some satisfactory 
account of electrolytic phenomena in the days before Arrhenius, Ostwald, 
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Nernst, and Van't Hoff can have any feeling except that of gratitude to 
those pioneers who appeared to have straightened out a plain path of 
calculation through the maze of observations, Alas! it was not to be: 
further investigation, particularly with solvents other than water and with 
stronger solutions, has shown that a theory which regards the solvent 
as having nothing in the way of properties except three dimensions in space 
is quite unable to cope with the phenomena. The simple ionic hypothesis is 
now little beyond a cherished memory of what is doubtless one aspect of the 
phenomena of electrolytic conduction—predominant in solutions of small 
concentration. I wish I could go 80 far as to say that the hypothesis in its 
extreme form is only a memory. Unfortunately this is not the case, for 
what was once & good servant has grown in its old age into a bad master. I 
wonder how many young minds engaged in electro-chemical research are 
being stunted and paralysed by the fashionable neoessity of finding an 
ionic explanation of the phenomena they encounter? Who is not 
weary of the constant recurrence of chemically abhorrent reactions 
supposed to occur between ions often invented ad hoc, and promoted 
with all solemnity into equations of equilibrium, and that whatever 
the strength of the solutions? I have seen cases where ions are appa- 
rently manufactured from chemical formula on the totidem literis prin- 
ciple as expounded by Swift in the “Tale of a Tub." For instance, 
ehlorine might be split on this system into the ions C and l. 

Not only is considerable ingenuity misapplied in the determination to 
have an explanation of electro-chemical phenomena limited by the dis- 
sociation theory at any 03st, but the real meaning of experiments is apt 
to be masked in the process, and the progress of inquiry arrested, by the 
stifling of curiosity incident on a happy conjunction of gratuitous ions. 
This is much to be regretted, for I suppose everybody who has worked at 
these subjects for number of years must have come to the conclusion 
that Aor unos dtes d omena are mainly chemical, and that their 
elucidation depends rather on the good old plan of close observation and 
accurate analysis than on dexterity with a pen and paper. The crying 
experimental need of the moment is to find a method of separating an 
accumulating the layer of electrolyte which is within molecular striking 
distance "of the electrode, Perhaps some kindof minutely porous electrode 
through which the electrolyte can ba drawn at a rate proportional to the 
current density, or some fortunate discovery in the domain of membranes 
used as electrodes, may supply us with the all-important instrament of in- 
vestigation. Mr. W. D. Bancroft, in a Paper before the American Electro- 
chemical Society in 1905 (of which I received an advance copy), has given 
many illustrations of the application of pure chemistry to electro-chemical 
phenomena, and has, in fact, anticipated much of what I had intended to 
say on this occasion. in view of this Paper I will only say here that the 
complexity of electro-chemical phenomena is such that a good chemist 
may be profitably employed for years in elucidating the all-essential 
detail of the chemical reactions occurring at the electrodes between inter- 
mediate products of a single electrolysis, and till this is adequately per- 
formed no theorising is of any lasting importance. It is no use to be 
satisfied with the remark that such and such a reaction is an oxidation“ 
or a “reduction” process, or that this or that effect is due to '* over- 
voltage” ; what is wanted is the purely chemical detail free from the 
ambiguity of cant phrases. An investigator starting on such researches 
as are indicated above will do well to make sure tha? indifferent ” elec- 
trodes are really indifferent and not catalytic agents. The discovery by 
Luther and Brislee (Zeitschrift für Physikalische Chemie, Vol. XLV., 
216, 1903) of the activity of platinum in certain cases is a matter to be 
taken into serious consideration, and goes far to suggest an explanation 
of the disappointing results obtained by many observers who have attempted 
to apply Nernst’s method of curves of current and voltage to every-day 
electrolysis. 

Although the subject of the conduction of electricity through gases has 
hardly begun to claim the professional attention of the engineer, it is of 
so much importance that it cannot be passed over. At the present moment 
it is no exaggeration to say that vastly more is known of the mechanism 
of gaseous than of liquid conduction, and it does not require much pene. 
tration to foresee that an adequate knowledge of conduction in liquids is 
at least as likely to come from an extension of the principles obtaining 
in gaseous conduction as by loading the original ionio theory with 
additional hypotheses. In view of the continuity of the gaseous and 
liquid states it is hard to believe that som eof the properties on which 
gaseous conduction depends do not pass over to, and persist in, the 
liquid state. I know of no experiments on gaseous conduction extended 
over the critical point and continued into the liquid stat». With a 
suficient range of data covering a sufficient number of substanc3s it is 
hard to believe that some insight inlo the mechanics of conduction would 
not be obtained in this way. A corresponding rezearch covering the 
conduction of solutions with lesa and less solvent and higher and higher 
temperatures till ultimately the pure fased salt is alone in q 1estion would 
possibly — but less probably throw light on the whole subject. It would 
at least be interesting to trace out how the migration velocities becoma 
equalised as we approach the state of fusion conductivity. 

If we consider the case of molten sodium chloride, for instanze, I am 

unable to understand how the rate of migration of the anions and cations 
could possibly be different, as there is here n» opportunity for change of 
concentration. Unless the mechani:m of conduction is entirely dif- 
ferent in fused salts from what it is in solutions, it might b» argued tha“ 
differences in migration velocities depend upoa tbe solvent inore than 
upon the anions and cations themselves : a view perfectly consistent with 
the known fact that in a particular solvent water eacù anion and cation 
appears t» have a relative velocity independent of the other and more 
or less constant. 
. Some work on migration velocities of a few selected anions and cations 
extended to a large number of solvents could hardly fail to be illuminating. 
The material may be actually in existence, but if so, I have failed to 
tome across it. 
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New Lamp MATERLILS. 
During the last year or two some minor inventions, which ara never- 


theless both interesting and important, have been reported. Amonget 
these stand out the magnificent series of researches by which Dr. von 
Bolton and his colleagues demonstrated the physical and chemical pro- 
perties of the rare metal tantalam. Our information rests upon a Paper 
by Dr. von Bolton (Zeitschrift für Elektrochemie, Vol. XI., p. 722, 1905), 
and on a series of patents of the firm Siemens & Halske—partioularly 
26,775 of 1903 and 21,766 of 1904, dealing with the production of the 
metal; 12,163 of 1902, application of vanadium, niobium, and tantalum 
in electric incandescent lamps ; and 3,610 of 1905, application of tantalum 
to cutting tools. 
furnace, published in 1897, will remember that Moissan had great difficulty 
in regard to the preparation of vanadium, and did not succeed in obtain- 
ing it free from carbon. A study of niobium followed in 1901 (Comptes 
Rendus, 1901, Vol. 133, p. 20), and of tantalum in 1902 (Comptes Rendus, 
1902, Vol. 134, p. 211), bat in consequence of the method employed—reduc 

tion with carbon—it was not possible {o obtain a metal free from carbon. 
Dr. von Bolton adopted the very original course of making a rod of 
brown oxide of tantalum by similar processes to those employed originally 
for the manufacture of Nernst glowers. 
alternating current in a space continuously evacuated is gradually con- . 
verted into metallic tantalum, the oxygen 4 

liberated. A fusion of the product in vacuo under the influence of an 
electric flame yields what may be considered to be pure tantalum. An 
alternative and more practical method is to purify the product obtained 

by reducing potassium fluo-tantalate (K2TaF;), by sodium, and finally 
fusing the metal in vacuo by the electric flame. 
advantage is taken of the fact that the impurity of the product obtained 
by reduction with sodium is mainly an oxide of tantalum. By melting 
the powder in vacuo the oxide is partly dispersed as dust and partly 
reduced to metal. The smelting must be carried out in vacuo, for at the 
melting point tantalum combines with oxygen, nitrogen and hydrogen, 
as well as carbon and most other elements, so it is hard to find an in- 
different gas in practicable quantity. The tantalum powder is aom- 
pressed into a block or into a Thoria or Zirconia crucible with a tantalum 
lining, and is made the positivo electrode of an electric aro or flame; the 
other electrode being eit 

enough not to melt owing to the heat being sufficiently rapidly carried 
away. 


Students of Moissan’s classical work on the electric 


Such a rod when heated by an 


eing removed as fast as it is 


In this purification 


er a rod of tantalum or a piece of silver large 


As an alternative, two tantalum terminals act as electrodes for 
the aro, and the flame is directed on the compressed powder. It is con- 
venient to heat the vertical side of a mass of compressed powder, for then 
the metal rans away as it melts and can be collected. 

Metal obtained by this process contained nearly 99 per cent. of tantalum 
and was sufficiently ductile to be drawn into wire of 0:03 mm. diameter. 
If the metal contains carbon or hydrogen it becomes very hard, and is 
also hard if it is not perfectly free from its own oxygen compounds, more 
particularly after forging. The metal appears to withstand the action of 
acids (except hydro-fluoric) nearly as well as platinum, and is only acted 
upon by the alkalis when they are in the fused condition. The melting. 
point of the pure metal is between 2,250 and 2,300 deg., a fact which is 
turned to account in the application of fine tantalum wire as a glower 
in incandescent lamps. The specific resistance is not very high, however 
—rather more than half as much again as that of mercury—so that it is 
necessary to use a very long tantalum filament in incandescent lamps. 
The mechanical difficulties of the lamp manufacture appear to have been 
more or less overcome, and according to Dr. von Bolton an efficiency of 
15 watts per Hefner candle is obtained at a temperature of the wire of 
1,700 deg. ; near the melting-point the 1:5 watts is reduced to 0:3. Accord. 
ing to the tests of Bell and Puffer, if electrical power costs from 3d. to 5d. 
per unit it would pay better to purchase tantalum (15 c. p.) lamps for 4s. 
each than to use carbon filament lamps provided free of cost. 

I have to thank Mr. Hird for the exhibition of tantalum produots which 
are on the table, and which have been kindly lent by Messrs. Siemens & 
Halske through his intercession. 

There are, however, some unexhausted possibilities about the carbon 
fi'ament, and the General Electric Co. of America claim to have made a 
great improvement by graphitising the filaments at a temperature of 
3,000°-3,700°C. A filament so heated is quite altered in appearance, 
and has a greatly-reduced resistance, but the point of greatest interest 
is that tho filament has a positive temperature coaflicient. The life of a 
lamp with these filaments is said to be considerably increased, and an 
efficiency of 2:5 watts per candle-power is claimed. The exhibit of thesa 
filaments is duc t» the kindness of Mr. Jackson and tho British Thomson- 
Houston Co. (Lt J.). | 

According to Wedding (discussion Elektrochemische Zeitschrist, Vol. 
XXVI., p. 199, 1905) and others, the loss of elliciency experienced by a 
carbon filament of the ordinary kind is a real phenomenon, and ths 
diminution of lighting power of an ordinary glow lamp is only t» be par- 
tially accounted for by the blackening of the bulb, since if the filament be 
mounted in a clean bulb its light-giving powers are only slightly im- 
proved. It is not casy to understand why the efficiency of a filament 
should fall off with age. Another rival of the carbon lamp is the lamp 
with osmium filament, and in some ways it seems to me that the manu- 
f:cture of the osmium filament is a more difficult achievement than the 
production of tbe tantalum wire. Osmium, according to Blau, is no? 
sufficiently ductile to draw into a wire, and every chemist who has 
handled platinum metals regards osmium tetroxide with considerable 
emotion on account of i's dangerously active reaction with the tissue of 
the eye. The usual analytical method for the separation of osmium— 
viz., distillation with aqua regia, always a tedious process—has been set 
aside, and osmiridium denuded of platinum by aqua regia is alloyed with 
tin or zinc and the ally burned in air or oxygen, the osmium being col- 
lected probably as an osmate or osmite from the gases leaving the furnace. 
It is then a simple matter to obtain osmium in powder by reduction, and 
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the powder is mixed with some organic binding material and the paste 
squirted through a jewel die. The filaments are then carbonised, and 
finally heated electrically in air and water vapour, so as to burn out the 
carbon and reduce the carbide of osmium. The resulting filament is, of 
course, very rough, and it must require great skill to avoid having spots 
of high resistance in the filament. The specific resistance is very low, and 
the lamps as ordinarily made only take 37 to 44 volts. 

The efficiency for a lifo of 2,000 hours is about 1:5 watts per Hefner 
candle, so that in this respect there is not much to choose between the 
osmium and tantalum lamp. Personally, I have some doubt as to whether 
existing sources of supply of either osmium: or tantalum could support a 
large industry, but new supplies may turn up. Neither osmium nor tan- 
talum are as rare as thorium was when the use of that element in the 
incandescent gas mantle was first attempted. 


Sinica GLASS. 


A simple, but useful, little invention has recently been made by Elihu 
Thomson, by which ii is easy to make rough but practical tubes of fused 
silica. An interesting exhibit of tubes and sheets made by this process 
was shown to the Royal Society by Mr. Hutton last summer. The pro- 
cess is simplicity iteelf. A carbon tube or rod is provided with water- 
* cooled connections, and buried in dry sand of sufficient purity, or rather 
of sufficiently high silica content. On turning on a heavy current for a 
few seconds or minntes the sand grains fuae together and shrink away 
from the conductor, which obligingly coats itself with & layer of car- 
borundum for its own protection. The current and duration of heating 
can be varied so as to yield either a thick or thin-walled tube, though in 
both cases the tubes are rough and opaque, and stained internally with 
carborundum. The valuable properties of fused silica are, however, well 
marked —i.e., the tubes can be heated red-hot and dropped into water 
without cracking. By dressing these tubes on & carborundum wheel they 
can be made to have the appearance of nearly white vitreous earthenware. 
Some years ago I accidentally made a large tube from calcined magnesite 
in the same way, but was not clever enough to think of making a fused 
silica tube by the same process. 

Some very interesting and apparently successful work on the same sub- 
ject has been done by the Thermal Syndicate, who have carried the manu- 
facture of silica glass a step fuither forward. These inventors melt their 
glass-makers’ sand by contact with electric resisters or by radiation from 
the same, and have overcome the difficulties involved in blowing out the 
molten mass into moulds or pulling it into tubes. The merits of fused 
silica were first made known to the modern world by Mr. Boys (Phil. 
Mag., June, 1887), and in the autumn of that year I repeated Mr. Boys’ 
experiments, and made and used some rods and tubes in the construction 
of physical apparatus. Itis, therefore, a peculiar pleasure to me to be able 
to congratulate the fortunate inventors of the large scale working of silica, 
for I believe I have as good reason to appreciate the difficulties they must 
have had to overcome as any one in the world. 


The following paragraph was written before I became acquainted with 
the work just described, but I let it stand. 

At the recent exhibition at Liège there was a display of oxyacetylene 
blow-pipes of large size, intended to compete with thermit for repairing 
wrought iron. It is very probable that with silica tubes and rods (made 
inside carbon tubes from sand) and suitable oxyacetylene blow-pipes it 
will ke possible, even easy, to make any kind of apparatus, large or small, 
out of opaque silica. The method should also be capable of generalisation 
for the 1usion of those oxides which are reduced with difficulty by carbon— 
i. e., zirconia, Magnesia, and the alkaline earths, and the oxides of vana- 
dium and titanium, provided they are presented in the right state of fineness. 


In concluding these brief notices I with to guard myself from the 
imputation of making invidious distinctions between inventions I have 
referred to and inventions I bave not touched upon. It is the chemical 
industry as related to electricity which has determined the selection. 


Pnivarg BUSINES”. 


I desiro to devote a few minutes to the private business of the Irstita- 
tion of Electrical Engineers in general and of the Birmingbam and Mid- 
land Local Secticn in particular, 

In regard to our own section, we have to notice that our members are 
drawn from a very wide area, and it would be, perhaps, more correct to 
describe us as the Midland " than the Birmingham ” Section. If this 
title meets the approval of the members, we might possibly approach the 
General Council for permission to make the change. 

Last year our total membership amounted to 294, co that we are, 
numerically at all events, au appreciable slice of the Institution of Elec- 
trical Engineers. I think we may congratulate ourselves on the quality 
of the Papers we have had the pleasure of listening to during the session 
of 1904-1905, for the whole of the Papere, without exception, have been 
published at length in the Journal of the Institution, and that by the 
recommendation of the London Committee, with which we have nothing 
whatever to do. Indeed, I do not know who decides questions as to 
publication, but we in Birmingham must certainly regard him as a man 
of very sound judgment if he is any particular person, or, in the alterna- 
tive, as a demonstration of the advantages of collective wisdom if he is a 
committee. 

During the year 1906 it is proposed to entertain in England the Elec- 
trical Engineers of America, France, Germany, Italy and Switzerland. 
A guarantee fund for a substantial amount has been raised and a sub- 
scription list will shortly be opened, which I trust will show that English 
engineers have nothing to learn in regard to the duities of hospitality, in 
spite of the liberal education they have received at the hands of their 
foreign colleagues during the last six years. 

I attended a meeting of the Committee in London which is engiged in 
making the arrangements, and ventured to express what I believed to be 


the wish of the Birmingham and Midland Section—to take a fair part in 
any programme of entertainment which might be proposed. 

The date of the gathering cannot be finally agreed upon till the wishes 
of our guests are ascertained, but it seemed to us that the latter part of 
June and first week in July would be a good time for our friends to visit 
England if it suited them in other respects. 

The growth of the electrical industry cannot be better illustrated thau 
by an examination of the list of officers and members issued on August 31st 
last. From this it appears that our total membership now stands at the 
large figure of 5,679, of which just less than 1,000 are full members; 
associates and associate members numbering about 1,000 in each class. 
The total membership of the Institution of Civil Engineers on July 1, 
1902, was 7,876, of which 1,158 were students. The membership of the 
Institution of Mechanical Engineers is 4,649, of which 490 are “graduates.” 

During the past year we have heard a great deal about the military 
weakness of the country and the danger to which such a condition of 
affairs exposes us. I suppose there are no people in the world less 
inclined to the absurd and archaic practice of war than the population 
of Great Britain, but experience shows that war is not always to be 
avoided even by the most pao lone people. It is, therefore, quite 
& practical question as to how the country is to be placed in such a 
condition of defence—offensive defenoe, if you Jike—as will ensure due 
freedom for the development of the Empire at large, and avoidance of 
panicky conduct, with all its financial and industrial disturbance, at 
moments of crisis. The extreme views may, I believe, be summed up in 
the demand for conscription on the one hand and implicit confidence in 
the power of the Navy on the other. Extreme views rarely prevail in this 
country, so we may fairly anticipate that some middle course will be 
found in this as in other matters of engineering compromise. The most 
obvious and natural course would seem to be that all young men, in pro- 
portion to their leisure, should acquaint themselves with the first principles 
of soldiering. It is a good and a pleasant thing for young men to be ab!e 
to ride, shoot and eleep in the open, but these things all require practice. 
Many things are taught in technical schools and universities nowadays 
which it used to be considered could only be learned by blundering along 
at the heels of others self-taught by long experience. For instance, I saw 
the other day that in America the technically-instructed mine manager 
is slowly and steadily replacing the old *' practical" captain. I myself 
know a case which bappened many years ago of a young man who, having 
mechanical tastes, was sent as a premium pupil to a firm of engineers, 
and spent more than a year in front of a drilling machine. Every one 
nowadays will admit that most of the arts of the engineer are best and 
most thoroughly learned by those who are definitely instructed in them 
in some place built and cquipped primarily for the purpose of teaching, 
and who at the same time have access to some place where the same 
arts are being employed for commercial ends. It may be natural 
obtuseness on my part, but I must admit that I cannot see why 
soldiering is an art that cannot be learned to some extent on the 
principles of the technical school. For instance, a man can certain] 
be taught to shoot, to ride and to look after his horse, and also to loo 
after himself, so as to keep in health in camp. It may be urged that 
such a school as I am thinking of already exists in volunteer training 
camps, and though I am too ignorant to say yes or no to such a 
contention, I would point out that a camp held at a definite time ani 
for a definite period hardly meets the case. The University of Chicago 
set an example of a place free from vacations ; individual teachers and 
students of course required and had vacations, but the place as a whole 
does not (or did not) shut down for several months in the year. It was 
(or is) a place at which education was (or is), so to speak, ‘‘on tap,” and 
people went there when their other engagements permitted, and came 
away on the same principle. Now, if there was a sort of soldiering school 
established on these lines, I think very many young men would feel the 
call of duty to attend it who cannot or will not make it their business to 
go into a volunteer camp held at some arbitrary date. Most young men, 
I believe, feel that they would like to take their proper share in defending 
their country; but, as things are, the means are often wanting, and the 
struggle for existence is too severe, and nearer duties too pressing for 
opportunity to exist. To most people I am afraid military training means 
drill and little else, and no one can deny that company, or even battalion, 
drill is one of the most dreary aud dullest occupations in the world, and it 
cannot be rational to suppose that young men of education should be put 
through a course intended for ploughboys some centuries ago. No doubt 
there would have to be some cort of drill, but it should be of a kind suited 
to sensible people, and not directed, as much volunteer drill is, to the vain 
emulation in matters of trivial precision of the professional soldier, who 
has to be kept at drill to fill up his day. 

There are two organisations of young men in this country fitted 
above all others to initiate such a system of training as I have sug- 
gested—the universities and the engineering societies. In medieval 
times the University of Oxford at all events was a centre from which 
national movements orignated, and in the young men of the engineer- 
ing societies we have those who will in time control most of the 
industrial activities of the nation and form the brain of the industrial 
community. I hardly know how far such a training as I have indicated 
would go towards solving the problem of national defence, for it does 
not aim at making finished soldiers any more than the technical school 
aims at making finished engineers, but it would, I think, be the means of 
providing & nucleus of educated men capable of taking their place in the 
national defence, with a knowledge of elementary things only attainable 
by practice, and thereby immensely shortening the time necessary to 
make them efficient soldiers, I have purposely refrained from filling in 
any details, for I am not entitled by knowledge or experience to do so, 
and yet I have long felt that our present system of volunteering leaves 
much to be desired if soldiering be considered a serious art—and that it 
is J have no doubt whatever. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Mechanism of Radiation.—H. A. Lorentz attacks the main 
outstanding difficulty of the electron theory in a Paper “On 
the Radiation of Heat in a System of Bodies having a Uniform 
Temperature." A body in a state of thermal equilibrium with 
its surroundings absorbs as much heat as it emits. If tho 
emission of heat is due to the revolution or vibration of elec- 
trons, these will be subject to a severe damping, and in order 
to maintain their motion, a considerable E. M.F. will be neces- 
sary. The author proceeds to calculate the amount of this 
E.M.F. In view of the formidable mathematical difficulties in- 
volved he has recourse to a number of artifices. Ho substitutes 
for the simple vectors E, B, H and C certain complex vectors, 
all of which are harmonic functions of the timo with the 
frequency n. Thus they contain the factor e, and a differentia- 
tion with respect to time amounts to a multiplication by in. 
He arrives at an important new theorem : If an electromotive 
action applied at a point, P, in the direction A produces at a 
point, P, a current whose component in an arbitrarily-chosen 
direction “ has a certain amplitude and phase, then an equal elec- 
tromotive action taking place at the point P' in tho direction h’ 
will produce a current in P whose component in the direction 
h has exactly the same amplitude and phase. This theorem 
enables him to calculate the amplitude of the E.M.F. to be 
applied to an element of volume, s, in order to make it emit 
radiation obeying Kirchhoff's law. In any given direction this 
amplitude is of the form 


410 /2ka,dn 
I 


where c is tho velocity of light and n the frequency. The 
author does not proceed for the present to the consideration of 
individual molecules, his object being to discover a possible 
mechanism of absorption and emission in the elements of 
volume of a substance. 

H. A. LokBRN TE, Proceedings of the Royal Academy of Sciences, Amster- 
dam, November 22, 1905 ] 


Inertia and Iladiation.— A. Einstein is led to some conclusions 
of fundamental importance by a consideration of the manner 
in which the velocity of light enters into several physical quan- 
tities where its influence was hitherto unsuspectod. The simple 
operation of measuring the length of a rod in motion gives 
diferent results accordingly as it is measurcd by an operator 
at rest or by an operator moving with the rod. Problems 
involving moving bodies can, therefore, only be rigidly 
solved by referring them to co-ordinate axes moving with 
them, and then transforming the results to axes at rest. 
In doing so the author employs what he calls the “ prin- 
ciple of relativity,” which he formulates thus: The laws 
according to which the states of physical systems change 
hold equally good for two co-ordinate systems in parallel 
and uniform translational motion with respect to each other, 
and the changes of state may be referred to either of them. 
The length of a rod moving with the moving system, with its 
axis in the direction of motion, will, when measured in the 
system at rest, and in the moving system differ in the ratio 
1: I- / Y: in the two systems, This is Lorentz’s well- 
known ratio. A timepiece moved away from another with 
Which it agrecs, and taking through any path (say round the 
earth) in the time t, back to its original place, will be in arrear by 


:\2 . 
Xv) seconds, v being its velocity, and V the velocity of 


light. But the most striking conclusion is that the inertia or 
mass of any material body, just like the mass of the electron, 
depends upon its internal energy. If a body gives out an 
amount of energy L in the shape of radiation, its mass is 
diminished by the amount L/V*. But tho species of energy 
does not really matter. Whatever energy is given out diminishes 
the mass and vice versa. The mass of a body is a measure of 
7 internal energy. For every erg of energy given out it loses 


V= gy 1055 Srammes of mass, so that 1 gramme of mass would 
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represent 9 x 10? ergs. Tho amount of energy given out by 
bodies is as a rule quite insufficient to affect their mass percep- 
tibly. But there is just a chance that the radioactive bodies, 
which emit comparatively cnormous quantities of energy, may 


furnish an oxperimental test of these conclusions. 
LA. ErNsTEISN, Annalen der Physik, No. 11, 1905.1 


Transit of Ions in the Are.—According to the most modern 
view, as enunciated by J. J. Thomson in one of his recent 
works, the phenomenon known as the Electric Arc is explained 
on the assumption that the positivo and negative electrodes 
emit respectively positivelyand negatively electrified corpuscles 
or ions, which, under the influence of electric repulsion, travel 
across the space occupied by the arc and bombard the electrode 
opposite to the one from which they have been emitted. It is 
further supposed that the electric current is itself conveyod by 
these ions, and that the high temperature of tho electrodes is 
produced by their bombardment. About a year ago it occurred 
to A. A. Campbell Swinton that it should be possible to test 
the correctness of, at any rate, some portion of this theory by 
deflecting—by means of a magnet—-either the positive or the 
negative ions into a Faraday cylinder placed with its aperture 
just touching the centre of the arc, in a manner somewhat 
similar to that adopted by Perrin, for demonstrating the elec- 
tric charge carried by cathode rays. The experiment was 
tried, but it was found that no definite rosults could be 
obtained, owing to the erratic behaviour of the are, which 
proved very unmanageable, and preferred to divide itself into 
two ares between the carbon electrodes and the exterior of the 
Faraday cylinder, which was rapidly destroyed by fusion. 
More recently the author has made the experiment again in a 
somewhat modified form, and has obtainel results which 
appear to prove conclusively that the theory, as above described, 
is correct, and that positively and .negatively charged carriers 
do actually travel from the positive and negative electrodes 
respectively along the arc in opposite directions, and do bom- 
bard the opposite electrodes. The Faraday cylinder was 
placed inside one of the carbons, which was perforated in front 
to let the ions pass. ‘The lamp was enclosed in a glass tube, 
which was slightly exhausted. The current was reversed 
several times, and the charge received by the Faraday cylinder 
varied accordingly. | 

11905 3 Swixrox, Paper read before the Royal Society, November 
16, . l 


Conductivity of Dilute Sulphuric Acid.— As is well known, the 
equivalent conductivity of neutral salts when dissolved in 
water approaches a limiting value as the dilution is increased, 
and, in terms of the ionisation theory, this limiting valuo 
corresponds with complete ionisation, With solutions of acids 
and alkalies, however, the phenomena are different. As dilu- 
tion proceeds, the equivalent conductivity reaches a maximum 
at a concentration of about à one-thousandth or a two-thousandth 
of a gramme-equivalent per litre, and then falls rapidly as tlie 
dilution is pushed farther. It has been supposed that this 
diminution of equivalent conductivity at extreme dilutions is 
due to interaction between the solute and the impurities which 
remain even in redistilled water. W. C. D. Whetham has 
endeavoured to elucidate this question by adding slight im- 
purities to pure water, and finds that within the limits of 
experimental error, the equivalent conductivity of a dilute 
acid is not affected by boiling the water under diminished 
pressure, though the conductivity of the solvent is thereby 
much diminished. The equivalent conductivity of the acid is 
also unaffected by the addition of a small quantity of potassium 
chloride to the water, though the conductivity of the solvent 
is thereby much increased. But, by the addition of a little 
carbonic acid, the equivalent conductivity of the sulphuric acid 
is diminished appreciably. It is natural to conc'ude that, 
while the presence of carbonic acid would produce a diminution 
of equivalent conductivity of the same character as that 
observed, it does not explain the total effect. It is just possi- 
ble that the residue may be due to slight traces of ammonia, 
whose effect the author has not yet studied. 

W. C. D. WuErHAM, Paper read before the Royal Society, November 16, 

05.] l 
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THE DESIGN OF ELECTRIC SUPPLY NETWORKS. 


Two Papers on the same subject, but entirely different in 
character, were read at the last meeting of the Manchester 
Local Section of the Institution of Electrical Engineers. Mr. 
S. J. WATSON's Paper on “Street Cable Systems," an abstract 
of which is published elsewhere in this issue, was as severely 
practical as Dr. W. G. RHoDxs' Paper was essentially academic, 
Mr. WATSON'S Paper revived the controversy as to the respec- 
tivo merits of the three difterent methods of laying cables : the 
“direct in ground " system, the “solid” system and the drawn- 
in system. One of the speakers in the discussion observed 
that this controversy resembled the famous fight between high 
tension and low tension, in that each system had its good 
points and the choice between them had to be guided by local 
circumstances. The analogy is not quite complete, however, 
for while in the present condition of the electricity supply 
industry we could not do without both high-tension and low- 
tension systems, there would be no great difficulty in laying out 
any cable network entirely on one of the three alternative 
plans. It is an excellent testimonial to cable manufacturers 
and distribution engineers that three alternative systems equal 
in excellence have been made available. Still, there can be no 
doubt that in some situations and for certain purposes the 
engineer must be guided by circumstances. For instance, we 
can recall a case in which a lead-covered cable, protected only 
with a light armouring of galvanised iron wires, was laid 
directly in the ground 14 years ago, and it still carries 
current daily at 2,000 volts pressure, while other cases can 
be cited in which thick armouring and lead have been 
destroyed by certain soils within a couple of years of the cable 
being laid. As there are in any town, and in almost every 
district of it, n number of lead water service pipes, it should 
always be possible to ascertain whether the sail has any marked 
action upon lead. It is not difficult to lay armoured cables in 
the ground in such a manner that they are sufficiently well pro- 
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tected against mechanical damage, and we cannot but think 
that much expense could be saved by a more frequent employ- 
ment of this simple method of laying. The objection fre- 
quently raised to this practice, that it necessitates the opening 
up of a great length of street at one time, applies with 
equal foree to the “solid” system. When the choice lies 
solely between the “solid” and the drawnin system—wo 
employ the former expression to indicate only cables laid in 
bitumen or similar compositions and do not include the “ direct 
in ground ” systems in the category as does Mr. WaTtsoN—then 
the broad principle laid down by Mr. LEONARD ANDREWS in the 
discussion is the nearest generalisation which can be given: 
feedera drawn in, distributors solid. As a matter of fact, tho 
practice of laying feeders as well as distributors on the 
“solid ” system is fast gaining ground, while drawn-in dis- 
tributors are comparatively rare, except in particular cases, 
Although much of the ground in Mr. Watson’s Paper has 
been gone over before, he gives some useful figures and data, 
and the very fact that some of these have not been accepted 
without discussion has added to the usefulness of the evening's 
work at the Manchester Local Section. The question of carth- 
ing the lead sheathing of cables was raised both in the Paper 
and the discussion, and on this we must join issue with Mr. 
Watson. When the combined resistance of the lead sheathing 
and armouring is hisher than that of the conductor of the 
eable, and when leal, with its low melting point, is an 
essential part of the protective covering, the sheathing should 
certainly be earthed as frequently as possible and through as low 
a resistance as possible. If the whole sheathing were insulated 
along its length and then earthed at definite and frequent 
intervals through a suitable resistance, as suggested in the 
Paper, this might be a better arrangement theoretically ; but 
in practice it could not be realised, and the insertion of resistances 
at the earthing points would be a dangerous expedient. 

Dr. S. G. Ruopes’ Paper on “The Calculation of Electric 
Feeders" was not welcomed so warmly as Mr. WarTsoN's. 
It was a pretty example of calculus working, but like so many 
of such efforts, both in Papers and books, it is not very applic- 
able to the everyday problems of the mains designer. Curiously 
enough the ideal “feeder” treated by the author is almost, 
but not quite, a distributor rather than a feeder, for he assumes 
a regularly-tapering current with its maximum value at tho 
generating station. Feeders are in practice mostly employed 
to carry a current of uniform value from the generating to thc 
feeding point. Sometimes, especially in tramway practice, a 
feeder will be tapped at a number of feeding points and will be 
stepped down at each so that it worked at an approximately 
constant current density throughout ita length, and this is the 
nearest approach to a conical feeder that we can offer the author 
as à pitch surface upon which to wrap his integration signs. 
The greatest simplification in the design of electrical distribu- 
tion systems generally is the adoption of a definite current 
density as a standard for each case. This current density 
should be that fulfilling the conditions of greatest economy 
for the circumstances of the particular case. Questions of 
permissible variation of voltage and possibility of regulation 
must be considered, but it is almost safe to say that if these 
lead to any serious and general departure from the most 
economical density, an investigation should be made to see 
whether the system of generation and distribution adopted is 
not unsuitable for the area served. The advantages of design- 
ing on these lines are the simple and easily remembered or 
tabulated relations between the current to be delivered and 
the weight and cost of copper per unit of length, the uniform 
drop in voltage per unit of length and the uniform rate of loss 
of energy per unit of length and of current. The limit of 


economical distribution as fixed by permissible voltage drop 
and the rolative cost of regulating by boosting or other 
means, and of employing more than the economical cross- 
eection of copper in any given case beyond the limite are easily 
dealt with from this basis. . | | 
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SIR HENRY CHARLES FISCHER, C.M.G. 


We regret to record the death of Sir Henry C. F.scher, 
C.M.G., a director of the Eastern Telegraph Co. and until 
1898 Controller at the Central Telegraph Office of the General 
Post Office. Sir Henry, although of a retiring disposition, had 
many friends, by whom he was held in high esteem, and his 
death will be deeply deplored. 

Henry Charles Fischer was born in 1833, and commenced 
his career in the Hanoverian Government service in 1852. In 
1856 he came to England, entering the service of the Electric 
& International Telegraph Co., in which he quickly rose to the 
position of superintendent of the foreign department, and in 
1860 the London inland branch was also placed under his 
charge. At the transfer of the telegraphs to the State in 1870, 
Mr. Fischer was deputed by H.M. Postmaster-General to 
organise the staff and other arrangements of the new Central 
Telegraph Office, of which he was appointed Controller. In 
addition to this position over the largest and most important 
telegraph office in the world, a number of important special duties 
have at various times been entrusted to him. In 1877 Mr. 
Fischer went, with Mr. W. H. (now Sir William) Preece, on a 
special mission to America for the purpose of reporting upon 
the American telegraph system, and, in addition to serving 
on various departmental committees, he was deputed by the 
Postmaster-General to conduct negotiations with several 
foreign administrations. He also acted as one of the British 
Government delegates to the International ‘Telegraph Con- 
ferences at St. Peteraburg in 1875, London 1879, Berlin 1885, 
Paris 1890 and Budapest 1896. Mr. Fischer was in 1895 
made Knight of the Order of the Dannebrog by His Majesty 
the King of Denmark, and on January 1, 1896, Queen 
Victoria conferred the honour of a Companionship of the 
Order of St. Michael and St. George upon him. For his ser- 
vices in connection with the simultaneous transmission of Her 
Majesty’s message of thanks to her people throughout the 
world on Diamond Jubilee Day he was presented with the 
jubilee commemoration medal. His Majesty the Emperor of 
Austria was also pleased to command the expression of his 
highest acknowledgments of Sir Henry's services at the Inter- 
national Telegraph Conference at Budapest in 1896. On his 
retirement from the British Government service in 1898 he 
received the honour of knighthood from her late Majesty, and 
in 1899 the German Emperor conferred upon him the Royal 
Order of the Prussian Crown of the second class. Sir Henry 
has been a director of the Eastern Telegraph Co. since 1898, 
and he represented the Company as a delegate at the Inter- 
national Telegraph Conference of London in 1903. 

Sir Henry had been ailing for some months prior to his 
death, but it was not until two or three weeks ago that his 
illness became serious. He died at his residence at Bromley 
(Kent) on November 30th. The funeral took place at St. Luke's 
Cemetery, Bromley, on Monday, and was attended by repre- 
sentatives of the Post Office and tho Submarine Telegraph 
Companies and other personal friends. Among those present 
from the General Post Office were Mr. John Ardron, Mr. J. C. 
Badcock, C.B., Mr. P. Benton, Mr. H. S. Carcy, Mr. A. Eames, 
Mr. J. W. Eames and Mr. A. F. King ; the Eastern Telegraph 
Co. was represented by Sir John Denison-Pender, K.C.M.G. 
(Managing Director) and Mr. A. R. Hardie (Secretary) ; and 
among other friends were Sir John C. Lamb, C.B., C.M.G., 
Mr. F. Ward, of the Commercial Cable Co., and the Editor of 
The Electrician. Wreaths were sent by the Secretary's office 
G.P.O., the Chairman and Directors of the Eastern Telegraph 
Co., the Controller’s office C.T.O., the lady superintendents, 
C. T.O., and many others. 
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free, on receipt of published price. Add 6 per cent. for abroad or for foreign book.) 


* 

High-tension Power Transmission. A series of Papers and Dis 
cussions presented at the meetings of the American Institute of 
Electrical Engineers. (New York: McGraw Publishing Co.) $3. 

In 1902 the American Institute of Electrical Engineers 
appointed a committee of five of its members to collect data 
respecting existing practice in electric transmission at high 
voltages. This committee sent out printed lists of questions 
to the various high-tension schemes in the United States, with 
a request that answers to the questions be filled in and the 
lists returned. They also instituted discussions on chosen 
topics which brought forth, from engineers taking part, a large 
amount of information relating to the work in question. Pre- 
vious to each discussion, there was read an “introduction ” 
prepared by some member of the Institute prominently engaged 
in transmission work. These discussions took place at regular 
Institute meetings, and, together with the ‘‘introductions,” they 
formed the substance of the volume now before us. 

It would be impossible, with the space at our disposal, to 
give an adequate résumé of the contents of this book, but it 
may safely be said that it forms a most valuable work of 
reference regarding high-tension transmission. 


Decimal Coinage and the Metric System. By Enwyn ANTHONY 
- (London : George Routledge & Sons.) 2nd edition. 2s. 6d. 


The full title of this book is An Enquiry into and an 
Explanation of Decimal Coinage and the Metric System of 
Weights and Measures." After studying it for some time the 
reader begins to wonder whether the author is for or against 
the metric system, but on the whole he seems to be an opponent. 
This conclusion is strengthened by the fact that he quotes a 
large number of speakers and writers who do not advocate the 
adoption of the metric system, but he consigns to outer dark- 
ness all those who favour it. The chief feature of the second 
edition of the book, as compared with the first, seems to be the 
addition of Mr. Carnegie's opinion on the subject. In conclu- 
sion we may quote a short passage which gives an exce!lent 
idea of the author's style and of Mr. Carnegie's opinion. 
Referring to his inability to find any exposition of Mr. 
Carnegie's ideas, the author continues :— i . 


The foregoing statement appeared without comment in the first edition 
of this book. As soon as published I sent a copy to Mr.. Carnegie, and 
asked permission to insert in a second edition his view of the question. 
Mr. Carnegie has graciously acceded to that request, and I higbly esteem 
the pe of being the medium of conveying to the public the opinion 

of this most illustrious man upon to important and difficult a subject. 
Mr. Carnegie thinks that Britain should decide to get gradually into line 
with her children across the Atlantic, with whom she must finally merge, 
or dwindle, relatively to the few coming great nations, into a small 
unimportant Power, only because of her small area-—with larger area she 
would occupy front rank. 

It would be interesting to have Mr. Carnegie’s opinion as to 


the rank Britain now holds, in spite of her small area. 


Die zweckmassigste Betriebskraft. 
two volumes, 80pf. each. Die Gleichstrommascbine. 
KINZBRUNNER. (Leipzig: G. J. Góschen.) 80pf. 


The three booklets under review form part of tho **Góschen" 
series of little volumes on a large variety of scientific and 
other subjects, intended to provido the intellectual public with 
an elementary, yet accurate, account of the subject considered. 
In the three volumes the matter is chiefly dealt with from a 
descriptive point of view, but simple calculations are occa- 
sionally indulged in. Clear language, well-chosen diagrams 
and illustrations and a neat get-up are also common to all 
three volumes. | | 

Herr Barth opens Volume I. with a popular discussion on 
the nature of energy and its conversion from one form to 
another, and then deals with reciprocating sieam engines, 
steam turbines and auxiliaries from an engineering and com- 
mercial aspect. In comparing different kinds of engines and 
oes Commerce the author assumes steam engines (run- 
ning 3,000 hours in a year) to depreciate at the rate of 7 per 
cent. per annum, and electric motors to depreciate at the rate 
of 6 per cent. perannum. The actual difference is decidedly 
greater. In Volume II. all other types of motor are dealt with, 


By Friepnico BanrH. In 
By C. 


including internal-combugtion motors, water wheels and tur- 
bines, hot-air motors, wind motors, electric motors and so on. 
Some 20 pages are devoted to electric motors, and numerous 
tables of costs of mechanical energy from electric motors of dif- 
ferent sizes are given. In these tables the depreciation is put 
down as 23 per cent. 

Herr Kinzbrunner's volume on continuous-current generators 
and motors is more ambitious, inasmuch as it includes a simple 
method—shorn of refinements of secondary importance—of 
calculating continuous-current machines. A chapter at the end 
of the book contains advice as to the testing and treatment of 
electric machines. It is not quite clear to what section of 
readers this book is to be recommended; it is too technical for 
the general reader and not claborate enough for the engineer. 
Perhaps it will be useful to the amateur and the dynamo an! 
motor attendant. 


er re et ea | 


STREET CABLE SYSTEMS.* 


BY S. J. WATSON. 


In an electrical supply undertaking the capital outlay on feeder, 
distributor and service cables usually represents about two-fifths of 
the total expenditure. The large investment involved, coupled to 
the fact that the satisfactory maintenance of the supply depends so 
much on the absence of faults and leakages makes it necessary that 
careful consideration should be given to the design and arrangement 
of such systems. Serious breakdowns to the generating plant or 
accessories causing interruptions in the supply are fortunately rare, 
which speaks well for the attention given to this portion of the 
undertakings, but the technical papers almost weekly report a 
failure of the supply in one town or another through defective mains. 

All cable systems may be divided, broadly, into two classes: (1) 
Draw.in systems, (2) solid systems. It is difficult, however, to 
classify under either of the above headings the various systems of 
bare copper in iron, stoneware, brick or concrete conduits, The con- 
ductors are invariably copper tape from 1 in. to 1y in. wide and } in. 
to lin. thick, resting on porcelain insulators fitted to the conduit 
every 8 ft. or 4ft. Heavy sections are made up of several tapes 
laid together. When the strip is laid on edge it must be considered 
a solid system, as the strip is wedged to the supporting and to the 
jockey insulators to prevent side sag, but if laid flat and strained up 
into Junction boxes it may be claimed as a draw-in system. To 
ensure the satisfactory drawing in of additional strip, the conduit 
must be laid reasonably straight and be provided with inspection 
boxes at frequent intervals. A large amount of town lighting work 
has been carried out in the past with bare copper, and fairly satis- 
factory results are still being obtained with pressures up to 460 volts. 
For heavy sections it is undoubtedly cheap, but owing to the increase 
in pressures from 110 to 220 volts and the consequent decrease in 
the sections required, and also on account of the large reductions 1n 
the cost of insulated cables, this advantage is not now of so much 
importance as it was 10 years ago. Very little new work of this 
kind has been put down recently probably because the Board of 
Trade does not look with favour on the system on account of the 
liability of injury to the public through explosions. 

Drau. in Systems.—A single cast-iron pipe was probably the first to 
to be used for the draw-in system. It offers several advantages such 
as mechanical strength, long life, and is easy and convenient to lay 
with either spigot and socket, lead or rubber ring joints. Wrought- 
iron pipes have been used, but in some soils they have but a short 
life, and may require frequent renewal. For concentric or multicore 
cables either of the above-mentioned single-way pipes may be used, 
but with a number of single cables it is better practice either to use 
a separate pipe for each cable, which increases the cost, or alter- 
natively a multiple-way conduit. Multiple-way cast-iron conduits 
can be obtained, but the cost is prohibitive except for quite special 
work owing to the difficulty in casting each way perfectly smooth 
and true. 

‘Bitumen conduits with multiple ways are not sufficiently strong 
and rigid to maintain their shape, and with a slight increase in 
temperature through an overloaded cable or other cause were liable 
to collapse and form practically a solid system. | 

Probably the most largely used conduit with two or more ways 
are those made of stoneware. The cost is reasonable, the mecha- 
nical strength is sufficient for most positions without further pro- 
tection, and its insulating properties are good. The material is, 
however, somewhat brittle and liable to damage when the ground 
is afterwards disturbed for other purposes, and as the lengths are 
from 2 ft. to 8 ft. it is difficult to support if a cutting of any consider- 


* Abstract of a Paper read before the Manchester Local Section of ths 
Institution of Electrical Engin: ers, November 28th, Mr. S. L. Pearce in 
the Chair. 
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able width is required under it. The type most generally used at 
present is provided with what is practically a bored and turned joint 
with the bedding faces of both spigot and socket made up of a pitch 
or bitumen compound. To make a watertight joint between lengths 
when laying the faces must be painted with a mixture of resin and 
tallow or of Stockholm tar and the lengths lightly hammered to- 
gether. This method effects a considerable saving in time compared 
with either molten bitumen or cement, which delays the work while 
the materials set. 

Multiple way concrete conduits have been extensively used for 
multicore air space telephone cables, the joints being made with 
cement. A continuous conduit constructed of concrete has recently 
been designed, and has been adopted by several supply undertakings. 
The leading features of the system cons:st of light gauge iron piping 
which tefore being used for the formation of the conduit is coate 
with a compound possessing a low melting point and good lubri- 
cating qualities. The pipes are screwed together and laid in the 
trench with suitable wood spacing bearers and the concrete is filled 
in, under, around and over the pipes. After allowing sufficient 
time for the concrete to set a steam jet supplied from a small boiler 
through a flexible pipe, is applied to the interior of the pipes, which 
causes the compound to soften and permits of the withdrawal of the 
pipes length by length. Some of the compound is retained by the 
surface of the concrete, and presents a smooth surface for the cable 
when drawing in. 

Cement-lined light gauge wrought pipes have been used largely 
in America, and also in this country, where work has been carried 
out by American contractors. The pipes are usually laid in con- 
crete. Where cables are to be bunched together in one pipe this 
system may be cheap; but as this is not desirable, and the cost of 
several pipes would compare unfavourably with multiple-way con- 
duits, no special advantages appear to be offered by this system. 

One of the latest design of pipes for draw-in systems is made of 
a patent fibrous material which possesses high insulating properties. 
It can be obtained of a light gauge with spigot and socket joints for 
laying in concrete, or of a heavier gauge with screwed joints for 
Jaying direct in the ground without further protection. The material 
appears a very suitable one for the purpose, and its working under 
every-day conditions will be watched with interest. 

A draw-in system of any kind is usually more difficult to construct 
than a solid system. Changes of level have to be arranged for to 
allow of the drainage of water from the ways. Boxes for drawing 
in or out must be provided at the corners of all the principal streets, 
at all changes of level and at intervals of 60 yds. to 80 yds. 

A small, but important, matter with all draw-in systems is the 
provision of suitable ends to the ways at all street boxes. For this 
purpose hardwood bell mouth-pieces turned or shaped to fit the ways 
can be used at little expense, the wood being first treated with Stock- 
holm tar as a preservative. 


Solid Systems.—The least expensive of all solid systems is 
armoured cable laid direct in the ground with a wood board over it 
as a protection. In natural soil, such as gravel, sand or clay, satis- 
factory results may be obtained, but it is quite unsuitable without 
additional protection for laying in the made-up ground usually found 
in the main streets of our towns, as the armouring will be quickly 
destroyed and leave the insulation unprotected. 

One of the largest.used solid systems is made up of a wooden 
trough, with wooden bridge pieces for supporting the cables, the 
whole being filled with molten bitumen. All the woodwork must 
be thoroughly impregnated with Stockholm tar. The usual preser- 
vative compounds used by building contractors for woodwork is 
not suitable for this purpose, as it has a deleterious action on the 
bitumen and some kinds of insulation. Wood makes a very suitable 
covering carefully nailed to the sides of the trough. Tiles or bricks 
are apt to be displaced subsequently and leave the bitumen exposed. 
Wood troughing might be expected to have quite a short life for 
underground work, but in practice little trouble has been experienced. 

Troughs constructed of stoneware and of cast iron with wood or 
porcelain insulators for the cable supports have been used to a con- 
siderable extent, a stoneware, tile or cast-iron covering being pro- 
vided. Both are suitable materials although rather rigid, and have 
given good results. 

Another troughing that has been largely used is manufactured of 
asphalt in lengths of 4 ft. The joints between lengths are made by 
means of a hot iron, which renders the material plastic and enables 
the ends to be formed solid so as to make one continuous length. 
The cables are laid in the trough and the whole filled up with bitu- 
men. À protective cover of asphalt is then added for protection and 
ironed down to the sides of the trough. A simple precaution against 
& bad joint between lengths can be made at little expense by insert. 
ing a piece of bitumen sheeting about 4in. wide between the cable 
and the trough. This system is reasonable in first cost, the material 
is flexible, mechanically strong and practically imperishable. 

It may perhaps be of interest to other engineers to state that the 
cables originally put down in the author's town, which is supplied 
on a three- wire direct-current system, were insulated with vulcanised 


rubber, all three cables making up the set being contained jn a 


single 4in. cast-iron pipe. After about three years’ use faults 
became of frequent occurrence through deterioration of the rubber, 
and finally resulted in all the rubber cables being withdrawn and 
replaced with another type. To avoid the loss of selling at the price 
of scrap copper, the cables were thoroughly dried, re-insulated at 
the joints, and it has since being laid in an asphalte trough on exten. 
sion work. Some has now been in use for over five years, and no 
trouble whatever has been experienced, except where the ends were 
left exposed in street boxes, and this has since been remedied. 
Leaving armoured cable out of consideration, it may be said that 
solid systems are not so convenient to lay in some respects as draw- 
insystems. The filling requires the use of a boiler and takes time 
to melt. Work must be suspended on account of rain to keep 
moisture out of the trough and avoid the formation of steam bubbles 
when the bitumen is poured in. A considerable length of street 
has to be opened out at a time to enable the cables to be laid with- 
out frequent joints. Matters such as these do not necessarily increase 
the cost, but it means additional inconvenience to the public. i 


Cables.—-The first cost of a concentric or multicore system will 
be less than the equivalent in single cables. Jointing is, however, 
much more difficult and costly to carry out, and necessitates the 
cutting off of the supply while the work is being done. When such 
care and attention is given to obtain continuity in the supply, con- 
centric or multicore construction does not appear to offer the 
minimum of risk, necessitating, as it does, that conductors of 
opposite polarity will only be separated by : in. or slightly more of 
insulating material, which is invariably paper and particularly sus- 
ceptible to moisture. A more reliable system is obtained by using 
single cables drawn into separate ways of a conduit or laid spaced 
apart on a solid system. 

For a solid system no advantage is to be gained by using a lead- 
covered cable when bitumen non-lead-covered can be obtained at 
about the same cost. It is more difficult to choose between lead 
and bitumen for a draw-in system. Excellent results are obtained 
with both. Lead-covered have been most successful when drawn 
into iron pipes, but have given trouble in some instances when used 
in stoneware, probably due to a deleterious action between the salts 
used for glazing the stoneware and the lead covering. | 
. The principal defect of all insulation containing a large propor- 
tion of bitumen is the liability of the conductors to decentralise. 
Many faults have undoubtedly arisen from this cause, but the 
bitumen now obtainable does not soften at normal temperatures. 
Isolated cases will, however, oceur where, for instance, a cable duct 
or trough is laid in close proximity to a hot water or steam pipe 
drain from & house or works to the main sewer in the street. A 
leadless cable, whether laid solid or drawn into a conduit of an 
insulating nature, rarely gives a serious fault without warning even 
although the insulation is badly damaged, a leakage can conse- 
quently be localised and repaired at the most suitable time without 
inconvenience to consumers. 

Before the advent of earth-return tramway systems no necessity 
existed for the earthing of all lead coverings and bonding across 
joins boxes, &c., but, owing to the deterioration of the lead in some 
ocalities, it has now become the general practice to do so. Where 
long lengths of cable run parallel with the tramway track and are 
connected direct with the generating or sub-station, it is doubtless & 
wise precaution to take, but in the event of a fault on the cable 
developing to a short-circuit damage may be done to the covering of 
all the cables in the immediate vicinity of the fault owing to the 
relatively poor conductivity of the lead compared with the copper, 
and result in further breakdowns in the near future. The best 
method would be to earth at frequent intervals through a fuse with 
& resistance in parallel] as was suggested by a well-known cable 
company some years ago. If this is done electrolytic action will 
not take place, and any serious leakage on the cable is reduced to a 
safe limit, Such an arrangement, although effective, would pro- 
bably be expensive in first cost and in upkeep. 

The quantity of lead-covered cable in successful use is un- 
doubtedly very large, and experience may not prove it more 
expensive to maintain than a leadless cable; still, the provision of 
a conductive covering at such a small distance from the copper 
does not deem to be the best design from a ‘ continuity of the 
supply " point of view, and if equally successful leadless cables can 
be obtained it will only be exercising some small measure of care- 
fulness in providing a covering that shall not be the means of 
assisting homeward the stray currents from our tramways, and 
possibly in the near future of our railway systems. 

Section Boxes.—When the undertaking is in the hands of a com- 
pany it may be difficult to obtain permission of the local authority 
to erect above-ground section boxes, and, in such a case, a street 
box must be used or & convenient cellar rented for the purpose. 
It will be generally admitted that a street box is not the most suit- 
able place to fix either fuses or circuit.breakers, which should be 
easily get-at-able. During a frost following rain or a fall of snow 
the covers of the street boxes may be frozen down and take a con- 
siderable time to thaw before the apparatus can be attended to. 
Any receptacle for a cut-out for fixing in & street box must be water- 
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tight, and this usually necessitates the use of bitumen or wax for 
filling and sealing. If a fuse is used to give the desired results at 
times of need it must get appreciably hot at full normal load, in 
which case the filling may melt and leak away. 

The best practice is to provide a fuse or circuit-breaker at the 
generating station switchboard, where the feeder connects to the 'bus 
bars, and an above-ground section box, where the feeder terminates 
at the distributing end, the outers of each set of distributors 
being connected to the feeder bars through fuses fixed to removable 
handles. An additional box of similar pattern, as required by the 
above regulation, can be fixed half-way between feeder points. 
Only an eighth of the consumers supplied by any one feeder will 
then be cut off through a serious fault on the distributing cables. 
Such boxes are convenient for taking periodic tests of the cables and 
of great assistance in the quick localising of faults. To provide 
against the unnecessary blowing of fuses through deterioration it is 
advisable to arrange for a weekly inspection of all fuses at the time 
of maximum load. 

Cost (F CONSTRUCTION. 

The following figures may be taken as the approximate cost per mile of 
laying a set of low-tension three-wire distributing cables of sections 0°15, 
0:075, 0:15 on some of the systems enumerated. It is assumed that the 
set of cables will cost £450 & mile, whether single lead-covered, single 
bitumen-covered triple-concentric, or three-core lead-covered, also that 
armouring will increase the cost 20 per cent., say, to £540 a mile. The 
prices are not quite correct for all types of cables, as, for instance, 
bitumen might not cost the same as plain lead-covered, and single- 
armoured cables would be more than either triple-concentric or three - ore 
armoured, but the variations would probably not be greater than about 
5 per cent, 

The costs given are for single cables of the size mentioned. For larger 
or smaller sections the cost of the cables and protection will vary, but the 
cost of the other items will remain the same. Further, with a draw-in 
system laid in concrete, a set of spare waya could be laid at the same 
time, and only increase the quantity of concrete by a trifle more thana 
half, as the covering of the lower set would be the foundation of the upper 
set. It must be obvious that variable circumstances will alter the cost 
and require the revision of the figures given to suit other conditions. 


+ 


! Cost of ost of Cost of Cost of | 
System. Protective material. protec- ATA laying,, street | excava- og 
tion, '| &c. | boxes. tion, &o. . 
8 c= ^ 
A bed] Wood board ..... £25 £540 |£20 | £15 £176 | £776 
Draw m. 1 pipe stoneware|! 100 450 | 30 | 65 | 170 821 
Solid .. Wood trough ...... 185 | 450| 15 | 10 | 176 | 836 
Solid .. Asphalt trough ... | 195 | 450 | 15 10 176 846 
Draw in. 3-2 in. w. i. pipes. 130 450 30 65 176 851 
Draw-in pen stone ware! 176 450 | 30 | 65 | 176 | 897 
3-way 2 in. conduit 
Draw-in. "fy mare > 220 450 30 | 65 | 170 | 94i 
: zn 3-2in. fibre pipes | 
D i n conorete .... 242 | 450 | 80 65 176 963 
Draw-in. 1-4 in. c.i. pipe " 255 450 80 | 65 | 176 | 976 


— —À 


To show the cost of stranding and insulating conductora it may be 
remarked that the set of 0:15, 0:075, 0°15 cables, given above at a price 
of £450 per mile, say 5s. 14d. per yard, contains 4} lb. of copper. Taking 
the cost of bare rod or tape at 9d. per pound the value is 3s. 3d. per yard, 
go that stranding and insulation increases the cost by 1s. 103d. per yard, 
nearly 60 per cent. A set of larger insulated cables, say 0:5, 0 2, 0:5, 
at present prices, is worth about 148. 9d. a yard, and contains 14 lb. of 
copper. At the same price, 9d. per pound, the value is 10s. 6d. per yard, 
giving an increased cost for the stranding and insulation of 4s. per yard, 
nearly 40 per cent. 

It ie 1 unwise to attempt to forecast what developments in 
materials for street work may occur, but with present-day know- 
ledge it is difficult to see how the cost of underground work can 
be appreciably reduced in the near future. The three necessaries 
are conductors, insulation and adequate mechanical protection. 
To substitute any known conductor for copper will increase the 
bulk and add to the cost of insulation and protection. Higher 
pressures than those at present allowed on consumers’ premises, 
even if desirable, which is doubtful, would reduce the weight of 
copper but increase the insulation. The mechanical protection must 
be provided. The most encouraging direction for improvement 
appears to lie in the use of a mechanically strong insulating and 
absolutely watertight duct or trough, so that bare copper rod or tape 
can be used, surrounded with a suitable filling. The expense of 
stranding conductor and of cable insulation, which is at present 
considerable, will then be saved. The materials at present on the 
market most suitable for the purposo suggested are the asphalt 
trough and the patent fibrous material already alluded to as being 
used for the construction of pipes for drawing-in purposes. 


In conclusion, the author would again refer to the revised Board | 


of Trade regulations, which for the first time officially recognise the 
ossibility of bare copper conductors on poles being used for general 
ght and power distribution. The low cost of this method of con- 
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struction has been pointed out in interesting Papers read befure the 
Institution, in London, by Mr. G. L. Addenbrooke, and more recently 
by Mr. A. B. Mountain, of Huddersfield, at the meeting of the 
Municipal Electrical Association in Edinburgh. Although such con- 
struction is not likely to be tolerated in large centres of population, 
it should be found useful in enabling a supply to be given in outside 
and country districts, which, on financial grounds, would otherwise 
be left isolated. 


A Paper by Dr. W. S. Rhodes, upon which we comment in our 
leading article, was also read, and the two Papers were discussed 
together :— | 


The CHAIRMAN (Mr. S. L. Pearce) criticised Dr. Rhodes’ assumption 
that the current in any feeder is proportional to the distanoe measured 
from the end furthest from the generating station, and also a formula 
given for finding the sectional area of conductor based upon this assump- 
tion. He thought that Mr. Watson had underestimated the cost of excava- 
tion at the rate of 2:. per lineal yard. In Manchester the rate would be 
more than this. | 

Mr. T. L. MILLER thought it a wise idea to combine theory and 
practice as in the Papers heard. He agreed with Mr. Pearce that Dr. 
Rhodes had based his Paper upon a wrong assumption, and protested 
against the loose wording in calling such distributing cables “ feeders.” 
This was & cause of confusion, and had led him astray in reading the 
Paper. He thougbt that the mathematics were not necessary, and con- 
sidered that the funicular theory, as applied to architectural engineering 
in tending calculations, would be much simpler and more practical for 
working out distribution problems. In any case, it was impossible to 
get exact data beforehand as to loads upon a network, and therefore 
engineers must assume a considerable amount without touching mathe- 
matics. Lord Kelvin's law was interesting, but it could not ba used with 
accuracy, owing to the conditions being unascertainable. 

Mr. L. ANDREWS, referring to Mr. Watson’s notes on earthing, said 
that he knew of a number of cases where cables were bonded and earthed, 
but were badly attacked by moisture at the points of contact with bridge 
pieces. Bonding, of course, prevented electrolytic action being concen- 
trated at certain points; but where the bonds break or are omitted, tho 
action was intensified. There was a tendency at present to insulate the 
lead as much as possible, but this insulating was a very difficult prob- 
lem. As to lead-covered cables in cast-iron pipes, this might be satis- 
factory where universally employed upon a network, but he could not 
recommend it for occasional situations, such as crossing roads and 
bridges. Au instance of this arrangement over a bridge in conjunction 
with a system of stoneware conduits, had caused strong electrolytic action 
to the ruin of the lead-covered cables in the cast-iron pipes. This was 
explained by the cables being fairly well insulated from earth in the 
stoneware conduits, but being well earthed in the cast-iron pipes. The 
question of solid-laid versus draw-in might be compared to the old-time 
discussions upon H.T. versus L. T.; they each had their good points for 
special situations. Feeders should always be drawn in and distributors 
should be laid solid. He did not think the draw-in system could be 
satisfactorily used for distributora. Laying a large number of feeders 
solid meant either filling up the whole width of the street if laid in ons 
layer, or having the lower cables practically inaccessible for repaira, &c., 
it laid in a group. Lead-covered cables seemed to attract the greatest amount 
of invidious distinction through electrolytic trouble advertisement, but bitu- 
men cibles also had their troubles, such as decentralisation, &2. He agreed 
with Mr. Watson as to the advisability of using separate conductors inst2ad 
of multiple-conductor cables; the former were often dearer in first cost, but 
cheaper in the long run, and safer. The table of costs was useful, as it 
was so hard to get these comparative prices. Excavation might be said 
to cost anything from Gd. to 63. 61. per yard. It depended on the sur- 
face. The cost of laying asphalt troughing at £15 per mile seemed low 
compared with the other systems, which were all shown dearer. As to 
the fibre conduit being placed on the same mark as to cost of laying with 
stoneware and cast-iron pipes, he would like to make a laying match with 
Mr. Watson on those terms. With regard to the author’s suggestion of 
asphalt trough or fibre conduit for using on bare copper systems, he did 
not think that there was much chance of factory-insulated cables being 
ousted from their present sphere of usefulness, however good the strest 
insulated system might be. 

Mr. C. J. BEAVER, referring to Mr. Watson’s suggestion as to possible 
development of the bare copper question, remarked that any kind of pipe 
used for that would stand the same risks as to flooding, which it was ad- 
mitted the Crompton system was liable to. The most likely system would 
possibly be a solid-laid, such as the asphalt trough recommended. A dis- 
advantage of cement conduits was that, if water got inside, the result was 
an alkaline extract, which in the case of lead-covered cables acted as an 
electrolyte, and with vulcanised bitumen cables had a direct chemical 
action, and failures had been caused through this. The want of per- 
manence in vulcanised rubber cables under certain circumstances was due 
to them being employed on L.T. work, where the thickness of rubber 
generally used was insufficient to withstand the action of copper on the 
one side and atmospheric influence on the other. On H.T. rubber mains 
the thickness, being greater for electrical reasons, resulted in a stronger 
mechanical job being made. He knew a case of a concentric V.R. cable 
working at 2,000 volts for 10 yeara which was found to be good after 
examination for at least another 10 years. Where lead.covered cables had 
given trouble in stoneware ducts this had sometimes been attributed to 
the glazing material used, but from his own testing and examination into 
the circumstances attending such troubles he could say that the glaze 
used was generally very inert from a chemical point of view, and that 
euch faults were mainly due tọ electrolytic action. 
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Mr. B. WELBOURN said that the safe rule in choosing between the 
drawn-in and the solid systems appeared to be to take the conditions 
to suit the circumstanees, He did not approve of so much solid laying, 
and thought the fashion would die out shortly. Armoured cables seemed 
to be over much too lightly for the merits of the system, although 
a lot of rubbish had been put on the market. With properly chosen 
preservative material and efficient machinery, armoured cables should 
last as long as apy other system at present in vogue. He knew of some 
14 years old and still running. The cheapness of armoured cables was 
a further advantage. He preferred multiple conductor cables to singles; 
many towns were being supplied throughout with the former with satisfac- 
tory resulte. Services could be made upon multiple conductor cables when 
alive with ease and safety. As to house services, he preferred these to be 
solid joints, insteal of being connected to the leads through fuses. 

Mr. A. G. COOPER thought that if Dr. Rhodes’ formule were used 
designers of mains would be no better off, and it was largely a matter of 
chance what load came on. He ditagreed with the solid system, and 
thought that one had to lock up copper and capital for use a long time 
ahead or pay for additional excavating every year or so. He had seen 
some troughs made of flower-pot material with jam-pot bridges moulded 
on, and could not recommend them. He related some incidents of fault 
finding, and when he described taking an earth off his middle and puttiog 
300 amperes through the fault, he caused much merriment. He con- 
trasted the careful tests for a multiplicity of megohms at the commence- 
ment of work, and the thousand ohms or so obtained on & network after 
services, feeder pillars, &o., had been jointed up. 

Mr. J. CONNOLLY said Mr. Rhodes’ Paper had had scant justice 
meted out to it. If of no other value, it would be of use to students, 
Vuleanised 1ubber failures were mostly on direct-current, and on the 
negative main. He therefore recommended, especially for colliery work, 
that the inner conductor be the negative pole. 

Mr. J. MOSS asked some questions. 

Mr. H. T. WILKINSON contrasted Mr. Watson's mention of draw-in 
boxes being p'aced at 60 yd. intervals with the practice at Sheffield, 
where 60 men or a traction engine hauled in up to 200 yds. ata time. 
Relaying old rubber cables solid he thought a capital idea. Overhead 
mains were all right in Switzerland or America, where the undertakers 
drew a straight line across the country and seemed to have no difficulties 
in keeping to the line. In his experience in England, however, the 
arranging for such lines gave enormous trouble. Obtaining wayleaves 
meant not only interviewing owners of land, but their agents, who lived 
in towns 20 miles off. Then awkward conditions were made as to follow- 
ing the hedges, &c. A 2-mile E.H.T. line in the neighbourhood of Man- 
chester crossed a river, a canal, a road, a football field, telephone and 
telegraph wires for each of which extensive arrangements had to be made 
to suit the requirements of various authorities; and although the line 
itself cost less than the same length of underground cable, he thought 
that the extra time spent on it by expensive officials would about balance 
the matter. 

Dr. RHODES replied to some of the points raised regarding his Paper. 

Mr. WATSON, in reply to the discussion upon his Paper, pointed out 
that excavation was a fluctuating figore, but he thought that the 2s. 
mentioned was tuitab'e for most cares, especially as the flags were 
permanently reinstated as the trench was filled in. He did not 
recommend solid over draw-in system as both had their uses. Earth- 

ing could be talked about all night, as opinions were so different. He 
disconnected the Jead covering in his system of mains at every service, 
the cables being laid in iron pipes. He had noticed some bare copper 
systems at Olympia, but was not struck with the concrete arrangement, as 
it seemed brittle and a piece broke off easily. Also it might suck up 
moisture. The wood system of bare mains he knew nothing of. Armoured 
cables in good soil were quite satisfactory, but if laid in made-up ground or 
containing ashes they were of no use. He agreed that negative con- 
ductors always gave trouble first, his experience being four faults on 
the negative to one on the positive with V.R. cables. He adhered to his 
point that 60 yds. was the best distance for drawing.in, as the extra 
strain of drawing.in lengths like 200 yds. would tend to damage them. 

So vote of thanks to the authors was accorded on the motion of Dr. 

wman. 


THE STEAM TURBINE.* 


BY THE HON. C. A. PARSONS, C.B., F. R S., AND G. G. STONEY. 


The evolution of the steam turbine was traced from the time of 
Hero of Alexandria. The general theory of [the working of the 
steam turbine was given, and the chief features of the flow and 
‘expansion of steam and the conditions essential to economy were 
touched upon. After describing and discussing the chief charac. 
teristics of the three types of steam turbine, which practically cover 
the whole field of useful turbine inventions—viz., the Parsons tur- 
bine, introduced in 1884, the De Laval turbine in 1888, and the 
Curtis turbine in 1902, the development of the Parsons turbine 
was dealt with. A table showed the progress made in the re- 
duction of steam consumption since the first turbines had been 
built, and various diagrams illustrated the manner in which 
steam consumption was influenced by the size of the plant and the 
degree of vacuum attained. The importance of a good vacuum to 
the economical working of steam turbines was urged, and the 
authors pointed out certain special conditions and arrangements 
which must be observed in order to obtain a vacuum of 273 in. to 


— — 


* Abstract of a Paper read at Institution of Civil Engineers on Tuesday. 


28 in. The authors’ “ vacuum augmenter," described in the recent 
Paper by the same authors at the Institution of Electrical Engi- 
neers, was again described. It consists of a steam jet placed ina 
contracted pipe between the condenser and the air-pump. With 
this apparatus, a total net reduction of steam-consumption of about 
8 per cent. at full load had been obtained. Various applications of 
steam-turbines for driving pumps, and for working fans for colliery- 
ventilation and blast-furnace work were then briefly alluded to. 
The remainder of the Paper dealt with the application of the steam- 
turbine to marine propulsion. 


PHYSICAL SOCIETY. 


At a meeting of tbe Physical Society on Friday, November 24th, 
Prof. J. H. Poynting, F.R.S., President, in the Chair, a Paper on 


* The Dielectric Strength of Air " 


was read by Mr. A. RusskLL. Tho dielectric strength of air, at a 
given barometic pressure, is generally deduced from the resulte of 
experiments made on the disruptive voltages between equal metal 
electrodes at given distances apart. It is assumed that the electric 
field surrounding the two electrodes just before the disruptive discharge 
takes place is similar to that round the electrodes at low voltages. 
Schuster has shown that this assumption is untenablo. The author has 
found that in certain cases the dielectric has broken down before the 
final discharge takes place. Hence the boundaries of the Faraday 
tubes are no longer the surfaces of the metal electrodes, but the 
boundary of that part of the dielectric surrounding the two elec- 
trodes which has ceased to insulate and has become a conductor. 
It is known that for various gases there are certain minimum 
sparking P.D.s between the electrodes. The electrostatic equations 
fail to take this into account. The author, therefore, makes the 
assumption that for distances apart greatcr than about a millimetre 
when the disruptive voltage is V kilovolts the effective P.D. between 
the ends of the Faraday tube which is subject to the maximum 
stress is V- e, where : is the minimum sparking voltage. Applying 
formule which he has deduced, using this assumption, to tests of 
Heydweiller, Steinmetz, Algerniissen, &c., the author finds that they 
agree in making the dielectric strength of air 88 kilovolts per centi- 
metre approximately. A knowledge of this quantity enables us to find 
not only the disruptive voltages between electrodes of many geometri- 
cal shapes, but it also enables us to find the “ critical" pressure for 
overhead electric: power transmission at high pressures. The author 
gives a complete proof by Kelvin's method of images of the Kirchhoff 
series-formula, and shows how its numerical value can be readily 
found both by ordinary algebra and by elliptic function series. 

Dr. H. A. WILSON expressed his interest in the author’s explanaticn 
of the brush discharge and the formation of coronas. There were, how- 
ever, one or two points in the Paper which required some alteration. 
The author stated that according to Strutt the minimum sparking P.D. 
was 767 volts when the barometric pressure was 72:4cm. The pressure 
in Strutt’s experiments was, however, 724mm. When the distance 
between the electrodes was not too small it was known that the sparking 
P.D. could be expressed as Var gd, where d was the distance between 
the electrodes and a and 8 were constants. This constant 8 the author 
had called the dielectric etrength of air, but be did not think he was justi- 
fied in doing so. 

The CHAIRMAN, referring to Table V. in the Paper, asked if the rise 
in value of the dielectric strength as the distance apart of the elecircdes 
increased was due {o the formation of coronas. 

Mr. RUSSELL, in reply, thanked Dr. Wileon for pointing out that in 
the Paper the atmospheric pressures at which Mr. Strutt had obtained 
his results were quoted in centimetres instead of millimetres. Mr. Btrutt 
had shown that the P.D. between the cathode and the negative glow was 
341 volts whatever the atmospheric pressure. We were therefore quite 
justified in assuming that at ordinary pressures the electric pressure 
on the Faraday tube subject to the maximum stress is V- e, where e is 
greater than 34]. The experimental results analysed in the Paper indi- 
cate that e is 0-8 of a kilovolt. In answer to Prof. Poynting, he state.l 
that the slight rise in the values of the dielectric strength in Tuble V. 
was probably due to the po'entials of the electrodes not being V and zero 
at the instant of discharge. dS 


A Paper by Dr. H. A. WirsoN and Mr. E. Gorp, 
* On the Electrical Conductivity of Flames for Rapidly- 


Alternating Currents " 
was read by Dr. WILSON. This Paper contains an account of a 
series of experiments on the electrical conductivity of a Bunsen 
flame containing various alkali-salt vapours for alternating currents 
with frequencies from 7 x 10* to 11x 10? alternations per second. 
The conductivity was measured between two platinum electrodes 
immersed in the flame, and tho variation of the conductivity with 
the amount of salt present and with the nature of the salt was 
investigated. The variation of the conductivity with the frequency 
of alternation, the maximum E. M. F., and the distance between the 
electrodes was also examined. The results obtained enable a com- 
parison to be made between the conductivities of various alkali-salt 
vapours for alternating currents and their conductivities for steady 
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currents as previously determined. The conductivity was measured by 
means of a Wheatstone’s bridge, three arms of which consisted of 
small air condensers and the fourth of the electrodes in the flame. 
One of the condensers could be adjusted until a balance was obtained. 
The following is a summary of the results :—(1) For rapidly alter- 
nating currents a flame containing an alkali-salt vapour behaves 
like an insulating medium of high specific ductive capacity. (2) 
The conductivity of different alkali-salt vapours in a flame for 
rapidly alternating currents, as measured by the apparent capacity 
of platinum electrodes immersed in the flame, varies as the square 
root of the conductivity of the same salt vapours for steady currents. 
This result confirms the view that the negative ions from all salts 
have the same velocity. (3) The apparent capacity varies nearly 
inversely as the square root of the maximum applied P.D. (4) The 
apparent capacity is nearly independent of the number of alterna- 
tions per second. (5) The apparent capacity is nearly independent 
of the distance between the electrodes. (6) The results (1) to (5) 
are in agreement with the ionic theory of the conductivity of the 
flame for rapidly alternating currents when the velocity of the posi- 
tive ions and the inertia and viscous resistance to the motion of the 
negative ions are neglected in comparison with the effects due to the 
number of ions per cubic centimetre. (7) The apparent capacity 


per square centimetre area of the electrodes is equal to y nej8m Vo, 
where n is the number of positive ions per cubic centimetre, c the 
charge on one ion, and V, the maximum applied P.D. (8) Not 
more than 1 molecule in 10 of salt molecules is ionised at any 
instant, but each molecule is probably ionised and recombines 
several million times per second. (9) The steady currents observed 
through salt vapours in flames are very far from the maximum pos- 
sible currents corresponding to ihe number of ions produced per 
second. 

Mr. W. DUDDELL expressed his interest in the method of measure- 
ment, and referred to the fact that although the Paper was entitled ** The 
Electrical Conductivity of Flames," the authors had not measured con- 
ductivities, but a complex quantity which was equivalent to a resistance 
shunted with a condenser. He drew attention to one of the tables given 
in the Paper, in which numbers referred to as constant varied by over 
50 per cent. Ae 

Dr. WILSON said the quantity which they had measured was the 
apparent capacity of the electrodes, 


STANDARDS OF MUTUAL INDUCTION. 


BY G. F. C. SEARLE, M.A., F.R.S., AND J. R. AIREY, B. Se., 
Cavendish Laboratory, Cambridge. 


$ 1. In magnetic tests of iron, a standard of mutual induction 1 
very frequently used as a means of standardising the ballistic gal- 
vanometer, the secondary coil being connected in series with the 
ballistic galvanometer, while an accurate amperemeter is placed in 
the primary circuit. When the galvanometer is to be standardised, 
the primary current is reversed and the throw of the galvanometer 
is observed. If M be the coefficient of mutual induction, and 1, the 
value in C. G. S. units of the current which is reversed, the change 
of induction through the secondary circuit is 2M?, ; by observations 
of the throws of the ballistic galvanometer, the changes of induction 
duc to the iron under test are compared with 2Mz,. 

§ 2. An approximate calculation of the value of M is easily made 
when the arrangement ascribed to Lord Kelvin is employed. Here 
the primary coil is uniformly wound upon a circular cylinder, the 
length of the coil being great in comparison with its diameter. The 
secondary coil is of fine wire, and is wound on the outside of the 
primary coil or, far preferably, on an accurately-measured cylinder 
placed withinthe cylindercarryingtheprimary coil and coaxial with it. 
The secondary coil in each case occupies a central position and its 
length is small in comparison with that of the primary coil. 

In the latter case, if there be N turns on a length 2L cm. in the 
primary coil, and if the secondary coil of n turns be wound on a 
cylinder of radius a, and if the length of the primary coil be great 
in comparison with its diameter, then, approximately, 


M =27*Nna?/L. 


When the length of the primary is finite, M will differ from this 
value by an amount which can be calculated. 

In the following Paper we explain the method of caleulating M 
to any desired degree of accuracy, when the secondary coil lies in. 
side the primary coil. This theory enables the value of M to be 
found accurately for coils which are much more compact than those 
sometimes employed. 

$3. Amostimportant advance in the theory of helical coils was made 
by the late Prof. J. V. Jones.“ Lord Hayleight has since shown that 
the result follows in the simplest manner from the general theory 
of lines of force. A helix is supposed to be formed upon a circular 
cylinder and to make an integral number of revolutions about the 


* Proceedings of the Royal Society, Vol. LXIII. (1897), p. 192. 
+ British Association Report (1899), p. 241. 


axis. The circuit is supposed to be completed by a wire of any 
form, lying in the plane which contains the axis and passes through 
the two extremities of the helix. | 
Then, if there be any circle with its centre on the axis of the 
cylinder and its plane perpendicular to the axis, Jones's theorem is 
that the number of linés of force which pass through the circle, and 
are due to the circuit containing the helix, is the same as the num- 
ber which pass through the circle and are due to & uniform cylin- 
drical current sheet of the same radial and axial dimensions as the 
helix, if the currents per unit of axial length in helix and sheet be 
the same. In the current sheet the lines of flow. are circles whose 
planes are perpendicular to the axis of.the cylinder. If the helix 
make N turns per unit of axial length, and if it carry & current 1, 
then the current in the sheet is Nz per unit of axial length. `.. : 

4. So far the current has been supposed to flow in an infinitely 
thin wire. But a uniform helical wire of finite thickness can be 
split up into helical filaments, and hence a current in a helical wire 
of finite thickness can be replaced by & system of currents flowing in 
the space between the two cylinders which touch the helical wire. 
The exact distribution of current in this space depends upon the 
distribution in the helical wire, but what that distribution is it is 
not easy to settle. Even if the wire had been initially a circular 
cylinder of homogeneous metal, it would not be easy to determine 
its section after it is wound into a helix, or to find out how much the 
specific resistance at any -point of the section has been changed. 
But we may be sure that the thinner the wire the inore nearly may 
the current in it be replaced by an infinitely thin current sheet in 
the cylinder whieh passes through the centres of the cross-sections 
of the wire. M. 

$5. In the actual standards of mutual induction we do not have 
one helix and one or more circles, but two helices, and hence Jones's 
theorem is not now strictly applicable. But when the secondary 
coil is wound with very fine wire, so that the number of turns per 
centimetre is several times the number per centimetre on the primary, 
the mutual potential energy will be very nearly the same as if the 
current in the secondary were replaced by a current sheet, especially 
if the shortest distance between the primary and secondary is several 
times the pitch of the primary helix. The mutual potential energy 
of the two helices, which is equal to — M?,?,, may then be taken as 
equal to that of two current sheets. A small effect arises from the 
mutua] action of the components, parallel to the axis, of the currents 
in the helices, but this may be practically eliminated by arranging 
the leads properly (see $ 16). 


0900009090932 900900900009000 
Ps EN T 
e ET 

/8 1 
/ 1 
7 U 
9 — —— - 
4 7 — 
* Oo Q ] Q x 

* 9999909009 Es 
3 . 11.90 

Fig. 1. Fic. 2. 


$6. The mutual potential energy of the two current sheets is found 
in the following manner :— , : 

(1. Let S (Fig. 1) be any system of currents having an axis of 
symmetry OX. If any point O be taken as origin, it is known that 
the magnetic potential due to S at a distant point Q on the axis OX 
can be calculated in the form of the series l 

690 h 9 : 
vest. it - J (i.) 
where 8 OQ, the series being absolutely convergent when Q is 
farther from O than any other part of S. 

(II.) Let T be a system of currents having OX as an axis of 
symmetry. Then it is known that at a point Q' on OX, at a small 
distance from O, the magnetic potential can be written in the form 

U =i (G0 T GIT GH. . ), (ii.) 
where f= 00, the series being absolutely“ convergent when Q' is 
nearer to O than any part of T. ee 

In both (I.) and (II.) the axis extends from O to infinity in one 
direction viz., OX, only. : 

(III.) Then, if W be the mutual potential energy of the two 
systems, W is given by the series 

Wzij(gQG,g)G; +92G,+ . . ), (ii.) 
the series being “ absolutely” convergent provided every part of 7 
is further from O than any part of S. 

If M be the coefficient of mutual induction, we have W = — Mi,2,. 
Hence M=—(gGot+9:G,+ . . ). (iv.) 

Theorems I., II., III. may be derived from the results given by 
Maxwell in Arts. 694 to 700, Chap. XIV., Vol. II. of his ** Electricity 
and Magnetism.” (Second or Third Edition.) * : l 


For an elementary proof of III. see G. F. C. Searle, '* On the Coefii- 
cient of Mutual Induction for a Circle and a Circuit with Two Parallel 
Sides of Infinite Length.” Proceedings Cambridge Phil. Soc., Vol. XL, 
Part V., pp. 898 to 406. et 
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§ 7. The condition, that every part of T must be further from O | where the suffix , indicates that r is to be put zero after the differen- 


than any part of S, at first sight requires that the secondary coil 
should be capable of revolution about O without coming into contact 
with the primary coil. But the primary coil of length 2L can be 
treated as the resultant of a continuous infinite so enoid, and an 
infinite solenoid having a gap of length 2L, the current in the broken 
solenoid flowing in the opposite direction to that in the primary coil. 
The mutual potential energy for the sécondary coil and the broken 
solenoid can be found by the infinite series (iii.), which will be valid 
provided that the secondary coil could turn about O without coming 
into contact with the broken solenoid. 

The magnetic field due to the continuous infinite solenoid is uni- 


. form, and hence the potential energy of the secondary coil in this 


field is the same as if the uniform field were infinite in extent. 
Since the magnetic force due to the continuous solenoid is 22 N?,/L, 
if U, be the magnetic potential due to it at a point on the axis at & 
distance r from the origin, and if the current in the primary coil 
flow in the direction specified in § 8, 
2xNi, 

Lr 


If we add this expression to the series for the potential U, due to 
the broken solenoid, the coefficients in the resulting series may be 
used in (iii.), provided the secondary coil could turn about O without 
coming into contact with the broken solenoid. 

8 Let the length of the primary coil be 2L cm. and let its 
radius be A cm., the total number of turns being N. Let the length 
of the secondary coil be 2/ em. and let its radius be a cm., the total 
number of turns being n. Let the coils be placed so that their 
centres and axes coincide and let the origin O be taken at the 
common centre, and let the direction of the current in each coil be 
related to the direction of the axis in the same way as the rotation 
is related to the translation of a right-handed screw working in a 
fixed nut. 

$9. Now, at points outsido it, a solenoid of pturns per centimetre, 
the current in each turn being i C. G. S. unite, behaves as a uniformly- 
magnetised cylinder, tho surface density of magnetism at the two 
ends being o, where e =pi. 

If Q be the magnetic potential at a point on the axis of a circular 
disc of radius R, at a distance , from its centre. 


R 2xpodp E 
= = A34 RR). 
rr 9re(/ h* ) (v.) 
$10. If the potential at Q (Fig. 2) at a distance r from O, tho 
centre of the secondary coil, bo V, since the north end of the coil is 
the nearer to Q we have by (v.) 
(V al -h Ad t), 
where k=r-l and x=. 
By the binomial theorem, 
— 1 a? 1.1 af 1.1.8 as 
He U hig 24 / 2.46 % 7 
If, now, we replaco A by r-l, expand (T- H-, (r- 0-3... in 
powers of l/r and collect together the terms involving r~, r7?, 
r3,.., we find 
CR l a? 27 a -gi ai - 8a? 


U= 5 


For the second square root wo change the sign of l, and then we 
find by subtraction 


: ,(1. 1 42-8a? 1 81˙— 202 4 5a ) 
V= a1 — e ——— — e- — —— oOo eee? 
a eta 4 t5 8 T 
ates s) 
Thus, g sadi m (40 ; 340% 
(823 — 20u? + 5a* 
gave Saas o )g, 
. (6408 — 336/ta* ＋ 28072 — 3560, 
E Sooo 


64 
while all the even coefficients, viz., go . g; - . are zero. 
$11. We must now find the magnetic potential due to the broken 
solenoid. Making use of (v.), we find for the potential at Q' (Fig. 3) 
at a distance r from O, the centre of the gap. 
v, E [VE TFE- L- -H E+ n |, 


since the end nearer to Q' is a north end. 
The necessary expansions are most easily made in this case by 
Taylor's theorem. 


it C= JUDA, 


C= (O zi E 
C0 3L), 1.2 aL? pars T 


tiations. Since rand L always appear together in the form L+r, 
Fd CN. d^? 
PART | 
where C?=L?+A%. Hence, 


TU r dO, 9?! 820 
JURO TI 2 dl 


Performing the differentiations and replacing Ce by L?+A? when 
necessary, we find 


dO L. dic A? BC 8A 
dL C dli C= dis œ 

dic S3AX(AL? - A?) aC — 15A?L/AL*- 8A?) 
di^ — C — ' di^ | 0  "' 


For the other square toot, we have only to change the sign of r. 


Since U=U,+U,, we have, by addition, 

A,; A2(4L2 34% l 
C (d 20 rr 3 
iG GG 2 i 


Thus, : 
|... 9z2N A A2(˖(4L2 - 8A*) 
G. 6 2% % — 06077 80 ov 
27814 242 4 
G, _ A?(8L 201,74 +5A 1G, 
166! 


while G,=G,=G,= >. o >» = O. 


$19. Hence, by (iv.), we find ſor M, the coefficient of mutual 


induction, 
M= (9080 L 9161 T9202.) 
e (i- A? 4P a5 
C 2C 4 | 
_ AX4L?— BA?) 8ʃ.— 20 u 5 ). (vi.) 
8.8 8 


$18. The use of the formula (vi.) may be illustrated by applying 
it to a definite example. Let the primary coil be 80 cm. long and 
10cm. in diameter and be wound with 900 turns of wire. Let the 


ee ab ewm 8 


h q ) 
— ew E 
ee 0 0 Q X 
Fio. 3. Jis. 4. 


secondary coil be wound on a cylinder 8 em. in diameter and be 
5em. long, the number of turns being 200. This would roughly 
correspond to a winding of No. 86 silk-covered wire. Thus we have 
N 2800, L=15, A=5, C=15'8114. 
n=200, [225, a=4. 

G, = ~ 119-215, g, 7 10,0581, 
G,= 2˙000 „ 1001, 9,7 - 615g, 
G, = zd ee X 1077G,, gs ~ 60:049, 
Hongi G G G ) 

(Go TG >. 

2116848 x 100(1 0061150 -f 0.00008) 

1.19848 x 1:001184 x 10 1˙19990 x 10? cm. 

— 0:0011999 henry. 
For all practical purposes, the calculations might have been made 
to a smaller number of significant figures, but the figures are given 
in detail here to show the rapidity with which the series converges. 
The rough approximation 21?N na?/L gives the value 1:26881 x 10° cm., 
which is too great by about 5 per cent. l 
§ 14. It is easily shown that QnNi,'C is the magnetic force at the 
centre of the primary coil due to the current i. For. since the 
current round unit length of the coil is, in this case, Nij/2L, the 
magnetic force, H, at the centro of the coil is : 


G,g, = - 1:19848 x 10°, 
Ggs 00011500011 
G,9,7 0:000084G;g,. 


H Ni ne Adr N ae 
II 1. (r? + A): L Jc + AT -L 
QnN. 
ub xu 
Thus we see that the principal term in thc series (vi.), viz., 
25 Nn | 
EO 


is the value which we should have obtained for M if we had assumed 
that, at every point within the secondary coil, the magnetic force 
due to unit current in the primary coil is uniform in direction and 


has the constant value 27N/C. The numerical calculation shows 
that in the case considered the assumption of a constant magnetic 


| force leads to a close approximation. 
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The formula (vi.) shows that this assumption will lead to a 
specially close approximation when the secondary eoil is designed 
so that 4/3 —8a? or l= 0 866a. 

§ 15. Hitherto the centres of the two coils have been supposed to 
coincide. But in some cases there may be a small distance between 
the two centres, as, for instance, when two or more secondary coils 
are wound on the same cylinder. The axes of the two coils are 

upposed to coincide as before. Let O (Fig. 4) be the centre of the 

primary coil, OX the axis and O’ the centre of the secondary coil 
and let OO'—A. Let Q be a point on O'X and let O'Q=q. Then, 
in order to be able to apply (iv.) to this case, we must find the 
potential at Q due to the primary current in terms of q. Putting 
r—q-h we have for the potential at Q 


Uj2G-G,((qeh)4G,q A)... 
Suppose this to be expanded in powers of q in the form 
/i = Go T G17 G, % ... 
Then, by (iv.) we find, for the coefficient of mutual induction 
M'= - [g9 Gg +9,G,'+. "n Ts 
so that M’ is derived from - U/i, by writing 9, for q” wherever 
occurs. Hence, to obtain M“ in the form of a series in powers of 
2 we need only arrange — U / ii in powers of h, and then substitute 
gn for q^. Since g,—9,—-9,—5 ... 0, and G0 = G2 = G. . .=0, 
We have 
2 N 
M'=— (91081 T9264 )- ‘i 48 - 285 L. 400.“ ) 
ONE NE 
1.2.3.4 
Using the values found for the g’s and G's in 3:18, we have 
M'—1:1999 x 1041 5°6188 x 10 ½— 8.296 x 1079/5-- , . . 
Taking h=2 cm, we find 
M' = 1:1999 x 10%1 — 0:002246 — 0:000058 . . .) 
=1°19714 x 10? cm., 
so that a displacement of 2cm. diminishes M by less than 8 per 
mille. 
$ 16. Since the primary and secondary coils have each only one 
layer, some arrangements must be made for completing the circuits. 
À good method is shown in Fig. 5. The end A of the primary coil 


(5.4.8.29,G,4+7.6.5.49,G,+...)—-... 


COM EOS 
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is joined to the terminal screw E by a short wire parallel to the axis 
of the cylinders. The end B is joined to the terminal D by the wire 
BCD, which is parallel to the axis and is placed as close as possible 
to the windings of the solenoid, and the terminals D and E are close 
together. The end F of the secondary coil is connected to the 
terminal M by the wire FLM, the part FL being perpendicular to 
5 axis, and the part LM lying as nearly along the axis as pos- 
sible. 
the part HKN coinciding with the axis, and the part GH being 
perpendicular to the axis. 
the apparatus by twin flexible leads connected to the terminals 
D, E and M,N. A pair of small terminals may well be fitted at K 
and L, as there will then be no risk of breaking the fine wire with 
which the coil is wound. 

The mutual potential energy of the two circuits is — Miitz, and 
this may be expressed by Neumann's formula| in the form 


Mil | | MyM gb Vid V., 
r 

where dV, dV, are two elements of volume of the two circuits, 7 is 
the distance between dV, and Vz, and 21, Vis W, and Ugs vy, ww, are 
the components, parallel to a set of rectangular axes, of the current 
densities in the two systems. Taking 2, u, parallel to the axis of 
the cylinders, the part of the integral depending on v, w, and 
va, Wg for the two helices, has been taken account of in the calcula- 
tions in the earlier part of the Paper. Now, very approximately, the 
value of ffuyu,d Vid Vr for the two helices is the same as for two 
current sheets S,, S, with their lines of flow parallel to the axis, 
the total longitudinal currents being 7, and 13. 

Now since, in both the primary and the secondary current sheets 
Sy 5, the current flows along circular cylinders, the effects of equal 


— ith — M 


= — —— — — ——— — 8 = 


Maxwell, Electricity and Magnetism,” Vol. II. $ 423, 


The end G is joined to thc terminal N by the wire GHKN, 


The two coils are joined to the rest of 


filaments of current in the primary sheet S, upon the secondary 
sheet S; are equal. Hence the effect of the primary sheet S, upon the 
secondary sheet S, is exactly compensated by the effect of the current 
ij in the wire BC. Similarly the effects of the primary sheet 8, 
and the current 4, in BC upon the current 4, in HK exactly 
neutralise each other. . 

Further, since the currents in GH and FL are perpendicular to 
the axis, they contribute nothing to the integral when taken in 
connexion with either the current sheet S, or the current in BC. 
Finally, since the primary coil is wound on a circular cylinder, it 
follows from symmetry that neither GH nor FL contributes any- 
thing to the integral when taken in connexion with the component 
of the current in the helix parallel to.& plane perpendicular to the 
axis. 

Thus, when the connexions are completed, as in Fig. 5, the co- 
efficient of mutual induction has the value which has been calcu. 
lated from tho action of two current sheets, in which the currents 
flow 4n circles round the cylinders. i 

$17. A few words may be added as to the practical construction 
of the standard. For the primary coil, the first essential is that it 
should be uniformly wound, and this is best secured by winding the 
wire in a screw-thread cut in a cylinder. It is not enough to know 
the average number of turns per centimetre; the winding must be 
uniform if an accurate value is to be obtained. The first essential 
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for the secondary coil is that the cross section of the cylinder on 
which it is wound should be accurately known. In each case the 
coil must have an integral number of turns, so that the helix begins 
and ends on a line parallel to the axis of the cylinder. The radii A 
and a, which are used in the calculation of M, are found by adding 
half the thickness of the covered wire to the radius of the cylinder 
on which it is wound. If the instrument is to be used in experi- 
ments with alternating currents, the cylinders should be of non- 
conducting material, such as ebonite, stabilit, or better, marble, 
and no large pieces of metal should be employed in the construc- 
tion. Iron should, of course, be avoided altogether. 

In the construction of the standard ampere balance at the National 
Physical Laboratory bare wires have been wound in helical grooves 
cut in marble cylinders, and a special measuring machine has been 
employed to determine the diameter of the helices. This instru- 
ment could be used to determine the diameters of the helices of a 
standard of mutual induction, and in this way a very accurate value 
might be obtained for the coefficient of mutual induction. 


$18. The standard of mutual induction, shown in Figs. 6 and 7, 
was constructed by Messrs. W. G. Pye & Co., Cambridge, on the lines 
recommended in this article. The primary and secondary coils are 
both wound in screw threads cut in cylindrical brass tubes. Inside 
the primary cylinder (Fig. 6), at the right-hand end, is seen an ebonite 
block fitted with screws. These screws are represented by A and 
C in Fig. 5, and by them connexions are made between the wind- 
ings of the primary coil and a pair of working terminals attached to 
the baseboard. For the purpose of illustration the secondary coil 
(Fig. 7) is shown separate from the primary coil, and on a larger ecale 
(about one half fullsize). An ebonite ring is fitted to each end of the 
brass cylinder, on which the secondary coil is wound, and these rings fit 
the inside of the primary cylinder, so that, when the secondary is 
placed inside the primary cylinder,their axes coincide. The secondary 
cylinder carries two coils, one of 200 turns and the other of 20 turns, 
and at each end of the cylinder a pair of small terminals is fitted, 
the coils being connected to them in the manner indicated in Fig. 5. 
When the apparatus is put together this secondary cylinder is held 
in place by stops, and the terminals on it are connected to two pairs 
of working terminals on the baseboard by twin flexible wire. The 
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dimensions of the primary and of the two secondary coils are as | the area of this company is in one of the most important dis- 


follows :— 
N = 200 L=150 cm. A=5'18 cm. Cz15:87 em. 
n; —9200 I -3:'11em. a, = 4: 10cm. 
n, = 920 l,-031cm. a,-4:10em. 


Taking only the first term 2x?Nna*?/C in (vi.) and neglecting, as 
we may do to this approximation, the small correction due to the 
distances between the centres of the primary and secondary coils 
(see § 15) we find that the coefficients of mutual induction for the 
primary and each of the two secondary coils are approximately :— 

M, =836000 cm. = O 000836 henry. 
M,-83600 cm.=0°0000836 henry. 

Since the standard is furnished with two secondaries, the change of 
induction, 2M à, due to a reversal of the primary current ii, can be 
made to have a large range of values for a moderate range of values 
of 4, and thus, in any set of experiments, ?, will probably be 
measurable on the same amperemeter throughout. In using the 
standard in magnetic tests of iron it will be convenient to place a 
resistance in series with the secondary of lower resistance, so as to 
bring the total resistance of both secondaries up to the same value. 
If the added resistance be formed of copper wire the resistances of the 
two secondaries will remain equal in spite of changes of temperature. 


ELECTRICITY SUPPLY IN PARIS. 


An interesting report has been issued with regard to the 
future of the electricity supply system for Paris. Those who 
remember the article in our issue of March 3rd last will be fully 
acquainted with the nature of the deadlock that has arisen 
between the six electric lighting companies and the Paris 
Municipal Council. The companies have held concessions on 
somewhat onerous terms, and these concessions expire at dif- 
ferent dates from April 8, 1907, to December 11, 1908. At 
this date, in each case, the cable network of the company in 
question will become the propeity of the Paris Municipal 
Council, but the service wires, meters and generating plant 
remain the property of the company. It is thus seen that 
unless some new arrangement is arrived at between the Muni- 
cipal Council and the companies, it will ha extremely difficult 
to secure continuity of the supply when the concessions expire. 

A technical committee was appointed to consider part of the 
question, and it was the report of this committee that we 
reviewed in the article above referred to. "This committee 
confined itself, however, to outlining the best svstem of supply 
for Paris in the future, without taking account of the present 
conditions of supply there. The committee recommended a 
2x 110 volts three-wire system in the central portions of the 
city and the four-wire three-phase system in the parts in which 
the load would not be so dense. Generation was to be by 
three-phase steam turbine units of 5,000 kw. capacity placed 
in three generating stations, and the total initial capacity of 
these stations was put at 80,000kw. It was estimated that 
the total works costs would be 1l'18d. per unit, that the 
management charges would be 0:3d., interest and sinking fund 
l-Id., and the cost of renewals 0:58d., the total being, there- 
fore, 3-16d. per unit. The tariff proposed was 5d. per unit for 
the first 400 hours per annum, not of maximum demand, but of 
the nominal rating of the meters and 1:05d. per unit afterwards. 

The report now before us was presented last month to the 
Paris Municipal Council by the l'refect of the Seine, M. J. de 
Selves, and it includes a report by M. P. Lauriol, engincer-in- 
chief of the generallighting service of Paris. M. de Selves' 
first endeavour was to come to an arrangement with the com- 
panies, by which concessions would be extended for short periods 
differing in length, so that all might expire simultaneously at the 
time that the proposed new municipal electricity works would 
be ready ; in exchange for being granted a longer period of life, 
the companies were to allow a reduction of tariff. It may be 
mentioned in passing that the present tariff in Paris is ex- 
tremely high in view of the conditions under which the com- 
panies have been working. In fact, we believe that it is by 
far the highest in any of the big citiesin western Europe. The 
various companies were asked to make proposals on this basis, 
but only three out of the six replied, Of the three companies 
Who did not avail themselves of the invitation, one was the 
Edison Co., whose concessjon expires in April, 1907, and as 


tricts, the scheme necessarily fell through. | 

Alternative offers were made by four companies however. 
Two of these were existing supply companies, viz., the Edison 
Company [Compagnie Continentale Edison] and the Secteur 
Electrique de la Rive Gauche; the other two were from a new 
company (L'Est Lumiére) and a syndicate formed by the two 
large electrical companies Schneider & Co. and Mildé & Co. 
The last mentioned of these has appeared to M. de Selves to 
be the most practical, and he recommends its acceptance. 

This company, the full title of which is Société d'Etudes 
pour l'Explóitation de L'Energie Electrique à Paris, offers to 
commence running each of the six companies' districts directly 
the concession in question expires, and it offers to be respon- 
sible to the city for all the details of the change over, and to 
guarantee agaiust any difficulty which may arise between the 
municipality and the companies. The company would be 
granted a monopoly for electric supply, except for public trac- 
tion service, and the concession vould expire on December 31, 
1938. Provision is made, however, for the Municipal Council 
taking over the service at the end of 1923, 1928, or 1933 on 
certain conditions. The systems would be gradually converted, 
so that by the end of 1912 they would form one entire system 
complying with the conditions indicated in the technical 
report referred to in our issue of March 3rd last—viz., one, 
two or three works outside Paris generating three-phase cur- 
rent at 10,000 volts and 50 cycles, with the conditions of dis- 
tribution already indicated. The company would pay the city 
8 per cent. of the gross receipts from the sale of current (as 
compared with the 5 or 6 per cent. paid by the existing com- 
panies), 45 per cent. of the yearly profits, and 5 per cent. would 
in addition, be set aside as bonus for the staff. It is to be under- 
stood, however, that all these payments should never be less than 
4,000,000 fr. (£160,000) per year. At the end of the period 
mentioned, the whole system would become the property of the 
City without payment. Tho company would undertake to lay 
down 400 km. (250 miles) of new network, in addition to the 
370 miles in use, before the end of 1912. | . 

It is proposed that the consumer shall have the choic 
between a two-rate tariff and the maximum demand system. 
Up to the year 1912 the charges would be 90 centimes and 
35 centimes per unit (8:6d. and 3:4d.) from 1913 to 1923, 
70 centimes and 20 centimes per unit (67d. and 1:9d.) and 
from 1923 onwards 60 centimes and 15 centimes (5:8d. and 
lid.) The current supplied to the municipality itself will be 
subject to a reduction of 30 per cent. 

To avoid the danger of the company not developing its 
system properly during the last years of its concession the 
following financial scheme is proposed: After the 8 per cent. 
of the gross receipts payable to the municipality has been 
deducted, 4 per cent. is to be set aside as interest and sinking 
fund on the capital expenditure made during the first 15 years 
of the concession, 5 per cent. is to be set aside as a reserve 
fund to defray the cost of any extraordinary renewals; a further 
5 per cent. is then to be placed to a special fund which is to 
be allowed to accumulate until the 15th year of the concession, 
to furnish capital for the extensions which are necessary during 
the latter part of the company's term of life. It may be men- 
tioned that the £160,000 guaranteed as a minimum. payment 
tothe municipality is about three times what is paid to the 
municipality yearly by the present electric light companies, and 
under present conditions there is no minimum guaranteed, the 
payments being at the rate of 5 per cent. or 6 per cont. of the 
gross receipts as already stated. 


The hours during which the higher of the two tariffs given 
above is to apply are as follows :— 

January, 4:15 p.m. to 10 p. m.; February, 4:45 p.m. to 10 p. m.; March, 
5:45 p.m. to 10 p.m.; April, 6:30 p.m. to 10 p.m. ; May, 7:30 p.m. to 
10 p.m,; June, lower tariff only; July, lower tariff only; August, 7 p.m. 
to 10 p.m. ; September, 6 p.m. to 10 p.m. ; October, 4:45 p.m. to 10 p.m.; 
November, 4 p.m. to 10 p.m. ; December, 3:30 p.m. to 10 p.m. 


The prices are exclusive of meter rents, and the company 
proposes to charge from 1 fr. to 3 50 fr. per month (91d. to 
2s. 91d.), according to the size of the meter, but if the con- 
sumer likes to have a quantity meter half the above prices are 
charged. An extra 50¢. (4łd.) per month will be charged 
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for double-tariff meters. It appears, also, that the consumer 
will have to pay the company for the service lines and main 
fuse in each case in accordance with a tariff to be approved by 
the Prefect of the Seine. Tho company is also to have the 
right to demand from the consumer a deposit at the rate of 
20 fr. per kilowatt capacity of the meter. 


THE MEASUREMENT OF HIGH-FREQUENCY CUR- 
RENTS AND ELECTRIC OSCILLATIONS. 


In commencing his second Cantor lecture on the above 
subject before the Society of Arts last Monday evening, 
Prof. J. A. Fleming, F.R.S., referred to the fact that each 
spark consisted of a train of oscillations which decayed at 
a greater or smaller rate according to the constants of the 
circuit. The frequency of the oscillations could bo calculated 
from the formula n = 5,000,000/ VUL, C being the capacity in 
microfarads and L the inductance in centimetres. A con- 
venient way of making such oscillations visible, providing the 
frequency was not too high, was by means of Duddell high- 
frequency oscillograph. A number of oscillograms were then 
thrown on the screen, and it was gathered from them that the 
frequency, &c, varied as indicated by theory; indeed, the 
agreement between the ca!culated and the observed values was 
very close. By connecting the tops of successive oscillation 
waves a logarithmic curve was obtained, and the decrement 6 
(for a whole period) was the Naperian logarithm of the ratio of 
two successive oscillations in the same direction. The greater 
the damping the quicker the decay. If I, was the amplitude 
of any one wave and I, the amplitude of the next oscillation, 
then J,/I,=e. This decrement 8 can be calculated from the 
constants of the circuit and equals R10°/4nL, L being 
given in centimetres. Although the oscillations lasted some 
time, it was usual and sufficiently accurate for practical 
purposes to consider the train of waves to have finished 
when the amplitude of the oscillation had died down to 
] per cent. of the amplitude of the first oscillation. The 
number of oscillations of practical Wi eR was then givon by 
the expression M = (4:606 --6)/28. Several methods were used 
for measuring the R.M.S. value of high-frequency currents. 
If tho effective current was fairly large, a hot-wire instrument 
could be used, being calibrated by continuous current. For 
more sensitive measurements, the Riess combination of a re- 
sistance coil and an air thermometer could be employed with 
advantage. In order to show the actual working of this in- 
strument, the lecturer proceeded to measure the R. M. S. of a 
high-frequency current discharging through an oscillatory cir- 
cuit on the table. The R.M.S. current was found to be 
14 amperes, but the maximum value of the current was cal- 
culated as 390 amperes. For measuring very small currents, 
thermo-junctions were vcry suitable, tho most sensitive arrange- 
ment being that in which a thermo-junction (heated by radia- 
tion from a hot wire) sent a current through a small loop of 
wire which was free to rotate in a suitable magnetic field 
under the action of this current. Turning to tho question 
of the voltage necessary to break down the spark-gap, the 
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Aldershot & Farnborough (revival and extension of time) .. 


author quoted a number of experiments which prove that this 
voltage depends to a great extent on the diameter of the spark 
knobs,asalso on a number of other things. A phenomenon which 
had to be carefully taken account of when carrying out experi- 
ments related to the fact that ultra-violet rays promoted the 
discharge. This was proved experimentally by screening alter- 
nately one of two spark-gaps (which were connected in parallel) 
from the light of an arclamp; the spark across the unscreenedair- 
gap was invariably brighter than the spark across the screened 
gap. The methodsemployed by Rutherford, Bjerknesand Drude 
for determining experimentally the logarithmic decrements 
were next explained, and diagrams were thrown on the screen. 
In answer to the question as to how much energy was actually 
radiated, it was mentioned that the ratio of the energy radiated 
to that spent in the oscillatory circuit was approximately 10 
tol. The available energy, in watts, was given by the expression 
nCV?/(2 x 109), n being the frequency, C the capacity in micro- 
farads and V the voltage. At present a considerable amount of 
energy was dissipated in the induction coil, and the lecturer 
thought that this coil would be replaced before very long by 
a more efficient means. The synopsis for the third lecture on 
Monday next is given below :— 

Measurement of frequency and resonance. Time period and oscillation 
constant of a condenser cirouit— Closed and open circuit syntonic circuits 
Theory of resonance—Experiments illustrating resonance — Resonance 
curves— Determination of the total decrement from resonance curves — 
The cymometer—Its use for determining small capacities and inductances 


—Theory of the oscillation transformer—Analyais of thc phenomena of 
the oscillation trans'ormer by the aid of the cymometer. 


BOOKS RECEIVED. 


(Copies of the undermentioned works cau be Lal from The E«eo!ricvan o tice, po t 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign bo ks.) 
“ Report on Standard Locomotives for Indian Railways." By 
the Locomotive Committee of the Engineering Standards Committee. 
2nd issue revised. (London: Crosby Lockwood & Son.) 10s. 6d, 
" Baku: an Eventful History." By J. D. Henry. (London: 
Archibald Constable & Co.) 12s. 6d. 


„The Practical Telephone Handbook and Guide to the Telephonio 
Exchange." By Joseph Poole. 8rdedition. (London: Whittaker 
& Co.) 6s. 

“Alternating Currents: their Theory, Generation and Transfor. 
mation." By Dr. Alfred Hay. (London: Harper & Brothers.) 6s. 


“ The Proceedings of the Royal Society." Series B. No. B 514. 
Vol. LXXVII. (London: Harrison & Sons.) 8s. 


„Proceedings of the American Institute of Electrical Engineers.“ 
November, 1905. No. 2. Vol. XXIV. (New York: The Insti- 
tute.) 500. 

' La Théorie Moderne des Phénomènes Physiques Radioactivité, 
Tons, Electrons.” By Prof. Augusto Righi. Translation of the 
second Italian edition by Eugene Néculoéa, with preface by Prof. G. 
Lippmann. (Paris: L'Éclairage Electrique.) 8 fr. 


LIGHT RAILWAYS. 


During November 17 applications wero lodged with the 
Light Railway Commission for Light Railway Orders, com- 
pared with 18 in May last. We give below a list of the 
electrical schemes :— 


— 
— I 


Promoters. | Engineers. Agents. 


. a a a a L 
ET Aldershot & Farnborough | 


Light Railway Co. 
Bath Electric Tramways (Extension, à mile) ................ Bath Elec. Trams (Ltd.) | G. Hopkins & Sons , Lees & Butte: worth. 
Blackpool & Fylde (extension of time) „ Vs an xa Blackpool & Fylde Lt. Ry. Co. gs Bircham & Co. 
*Branksome Park & Swanage (134 miles) .................. ^... | Lord Alington, T. B. Scott Eady & Frech, W. Batten, Proffitt & Scott. 
. & Sir J. M. Burt Cobbett 
Burton & Ashby (amendment, 14 fur. eů ) eee Midand Railway Co... .... W.B. Worthington, | Sherwood & Co. 
| . C. H. Gadsb 

County of Middlesex (54 miles) )))) Middlesex County Council. H. T. n - | Sir R. Nicholson. 
Halesowen (transfer and extension of time ꝶꝛꝛĩꝛĩꝛꝛꝛ Empire E.L. & P. Co Lees & Butterworth. 


Mansfield & District (extension, 7 miles) 


Mansfield & Dist. Lt. Rly. Co. | Bramwell & Harris 


W. & W. M. Bell. 


Middlesbrough & West Hartlepool (74 miles) .................... C. S. Watson & C. E. Straker | Eady & Frech.... | Batten, P. & S. 
. Warrington & Northwich (amendment for extension of time) Warrington & N. Lt. Ry. Co. ae Baker & Co. 
Llanelly & District (62 miles ·o-»MᷣfB/ 4 Llanelly & Dist. E. L. & T. Co. Bramwell & Harris W. & W. M. Beil. 
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. CORRESPONDENCE. 


THE BELFAST ENGINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In connection with the new Belfast electric tramways 
we notice reports have appeared in tho Press which are not 
only misleading to the public, but very detrimental to our 
interests, and which we now take the opportunity of explaining 
and laying the facts of the case before your readers. The main 
point at issue is the running of the engines non-condensing, and 
from the specification issued by Mr. V. A. H. McCowen, city 
electrical engineer, we give you the following extracts :— 

Each engine shall be arranged to drive one 1,000 kw. dynamo. It must 
be capable of giving continuously the required power for ita dynamo out- 
put with steam pressure at the stop valve of the engine of 170 Ib. per 
tquare inch. 

The engines shall be capable of working up to 25 per cent. overload by 
bye-passing steam or other approved means, and the flywheel shall be 
sufficiently heavy to deal with momentary overloads of 50 per cent. 

The engines shall be capable of giving the above duty when working 
condensing with a vacuum of 25 in. 

The following tests will be made: The engine will be run for 12 hours 
continuously, driving its own dynamo at full power. The engine shall 
run steadily, quietly and without knocking or heating, at the specified 
power and speed. Indicator cards and electrical readings will be taken 
during the run. The engine shall also be tested at three-quarter load, 
half load, quarter load, and dynamo excited for steam consumption, both 
condensing and non-condensing ; governor tests will also be carried out. 

The guaranteed results shall be filled in on the attached schedule by 
the party tendering, and it must bs distinctly understood that the figures 
given as to efficiency, steam consumption and governing are to be 
guaranteed by the contractor, and sha'l form part of this contract and 
shall be the subject of a test. 

The economical operation of the steam dynamos is most important, 
and the figures guaranteed by parties tendering shall be obtained subject 
t» a bonus or deduction of £250 per engine for every pound of steam per 
kilowatt-hour, and pro rata for evcry one-tenth part of a pound of steam 
below or above that guaranteed when the «ngine is working full load 
c.ndensing. 

This will be the subject of a test to ba carried out ia the presence of 
and to the satisfaction cf the engineer. 

The only other reference as to how the engines aro to run is 
in the schedule of guarantees, where the steam consumption is 
specified at full load, three quarter Icad, half load and quarter 
load, condensing and non-condensing. There is no other 
reference whatever to running the engines non-condensing. In 
accordance with the specification, therefore, the engines were 
designed for the most efficient running when working con- 
densing. At the same time, the engines are capable of work- 
ing up to full load, and have been running with fall load and up 
to 10 per cent. overload when working non-condensing. 

The main contention between ourselves and the city elec- 
trical enginecr is the length of timo the ongines should run in 
this way. We maintain that we were only called upon to run 
non-condensing in the case of an emergency, such as the 
breakdown of the condensing plant. On the other hand, the 
city electrical engineor states in his report to the Tramways 
committee: “I will find it necessary to run them either con- 
densing or non condensing for long periods.” The reason of 
thisis that he now findsthat the condensing plant will not beready 
forsome months; this is due to the fact that the pump house for 
the circulating pumps, which is built on the banks of the river 
and which is no part of the main contract, is not yet completed. 

The engines are completed to carry out the full requirements 
of the specification, but we maintain that it is not advisable to 
rin them for long periods with the present valve setting. We 
have pointed out that a slight modification will make them 
suitable for running non-condensing for long periods, but in 
that case the valve setting would have to be altered before the 
elliciency could be attained which we have had to guarantee 
when running condensing. We may point out that the engines 
are constructed with an automatic bye-pass valve worked by 
the governor, which admits steam when necessary into the 
middle-pressure cylinder, and are not fitted with automatic 
expansion valves. 

In the face of this we maintain that the spccification has 
been strictly adhered to, and the reports which have been put 
out are not only misleading, but are incorrect and detrimental 
to our interests. — Vours, &c., 

FAIRBAIRN LAWSON, COMBE BARBOUR (LTD.) 
Branch : COMBE BARBOUR. 


Dec. 4, 


same phase, will produce magnetism. 


WAVESHAPES AND THREE-PHASE TRANSFORMERS, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir,—In your issue of November 10th Mr. Clinker showed 
that where the magnetising current of a transformer follows a 
sine law, and the flux is unrestricted, a triple-frequency term ap- 
pears therein, and vice-versa. If, for example, three transformers 
be A-connected to a three-phase system of which the voltage be- 
tween mains is sinusoidal, the magnetic flux in each transformer 
is restricted to the sine law, but the magnelising current, being 

MEN to a certain extent uure- 
stricted, exhibits a triple- 
frequency term. ‘Thus 
triple - frequency currents 
circulate within the mesh. 
If, on the other hand, 
the transformers be Y-con- 
nected, the magnetising 
current is restricted in so 
far as it cannot contain 
triple-frequency terms, and 
Mr. Clinker showed that, in 
these circumstances, the mag- 
netic flux contained a triple- 
frequency term. Thus, in those cases which Mr. Clinker dealt 
with, the current and flux always exhibited a praiseworthy 
desire to mutually accommodate each other. One or other had 
to contain a triple-frequency term: when the current found 
difficulties in this direction the flux would oblige, and when 
the flux found itself restricted, the current did not hesitate to 
conjure up the requisite triple-frequency component. 

The question arises as to what must happen when both flux 
and magnetising current are similarly restricted. Mr. Clinker 
dealt with three-phase electric circuits and single-phase mag- 
netic circuits. The case I suggest arises when the magnetic 
circuit is also three-phase Y-connected, as in the three- 
phase core type transformer. It is just as impossible for 
a triple-frequency flux to get through tho “breeches” as 
for the triple-frequency current to pass the Y, unless, indeed, 
some outlet be provided at the point of bifurcation (e.g., 
magnetic leakage through air) analogous to the neutral main 
of a three-phase electric system. If we take the case of 
a three-phase core type transformer of ordinary design and 
neglect air leakage (on no load) as. insignificant, and consider 
the three windings Y-connected to a supply having a sinusoidal 
voltage between mains, it is quite certain that the magnetic 
flux in each limb can only follow a sine law, and equally cer- 
tain that no triple-frequency term can exist in the magnetising 
current. It looks, therefore, at first sight, as though the ordi- 
nary relations between the magnetising current and the flux 
in tho closed-circuit transformer are here modified. 

The explanation is probably to be sought in the fact that a 
three-phase Y magnetic frame is not entirely a closed iron 
circuit; in fact, as regards triple, sextuple, &c., terms it is an 
open-circuit type, resembling in this particular the historic 
hedgehog transformer, the above-mentioned components of the 
current tending to magnetise it as a whole, north pole at one 


end, south pole at the other, and so on alterna^cly. 


Another point suggested by Mr. Clinker's article is the 
following: Suppose the three transformers of a A-zonnected 
system are replaced by independent choke coils containing 
iron, each being in series with a separate primary winding, all 
three of which primary windings are placed upon a single closed 
magnetic circuit. The fundamental terms of the magnetising 
currents will produce no resultant magnetism in the common 
magnctic circuit, but the triple frequency terms, all having the 
If we now provide the 
magnetic circuit with a single secondary winding we have a 
frequency transformer, converting from three-phase to single 
phase of triple frequency, even though the supply voltage is 
purely sinusoidal. The load in the three-phase supply system 
is, moreover, balanced. In the secondary system the funda- 
mental will be three times the frequency of the supply, it may, 


of course, also contain harmonics 9, 15, &c., times the fre- 


quency of the supply. With a five-phase system we could 
similarly obtain a 1:5 frequency transformer.—- Yours, &c., 
Manchester, Dec. 2. M. B. FIELD. 
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WAVE MEASURERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In No. 1,430 of your esteemed journal of Oct. 13th, 
1905, we find in your report of the Electrical Exhibition at 
Olympia, a detailed description with ah of the Fleming 
Wave Measurer (Cymometer) of the Marconi Company, a patent 
having been applied for on this apparatus on June 17th, 1904. 

In the specification and claims we find that the description 
of the apparatus in question corresponds to the wave measurer 
protected by our company under British patent No. 1,818 of 
August 22, 1903, as well as in U.S. application No. 763,164 of 
September 15th, 1903, in the German application of 149,350, 
filed April 3rd, 1903, and also in our applications for patents 
in several other countries, 

Our wave measurer possesses as typical characteristic an 
oscillatory circuit with indicator, the self-induction or capacity 
of which or of both of these together is variable. The claims 
of the said British patent No. 1,818 read as follows :— 

1. An apparatus for determining the length of the waves and observing 
the oscillations in eleetric oscillation systems utilising a closed oscilla- 
tion circuit to be coupled with the system examined, with variable 
electric values, characterised by the capacity or the gelf-induction of the 
oscillation circuit, or both these values undergoing a gradual alteration 
within wide compass, whilst the adjusting device employed therefor is 
connected with a reading off device indicating the length of the waves 
WAS geen to the actual adjustment, and by the oscillation circvit 
itself being directly or inductively connected with a current meter (heat- 
ing wire instrument) so that by the simultaneous use of a current meter 
for the strength of current of the oscillations and an indicating device 
for the length of waves, an exact determination of the latterand judgment 
of the working of the oscillation system to be examined, and more par- 
ticularly the sharpness of the wave formations is rendered possible, sub- 
stantially as described. 

2. A form of construction of the apparatus described in Claim 1 charac- 
terised by a considerable enlargement of the measuring capacity beyond 
the limits afforded by the alternation of one of the electric values (capa- 
city) being attained by altering the other electric value (self-induction) in 
definite stages which are so calculated that the gradual alternation of the 
one value for the progressive or continued enlargement of the measuring 
capacity may be utilised within the limits enlarged by the added amounts 
of the said alteration, substantially as described. 


3. The improved apparatus for determining the length of the waves 
and observing the oscillations in electric oscillation systems, comprising 
the seveial parts constructed and designed to co-act, substantially as 
described with reference to and shown in the annexed drawings. 


Our U.S. Patent No. 763,164 protects in general a closed 
oscillatory circuit, the frequency (and wave lengths) of which 
is variable, and in which an indicatory device 1s provided for 
the purpose of ascertaining resonance. Especially characteristic 
are claims 1-3, as follows :— 


1. An electrical measuring instrument, consisting of a closed resonator 
calibrated to wave lengths substantially as described. 

3. An electrical measuring instrument, consisting of a closed resonator, 
means for changing the natural period of the circuit and means for indi- 
cating the resultant wave lengths, substantially as described. 


Whilst in the British and U.S. patents and claims, tho 
variation of the frequency (and wave lengths) of an oscillatory 
system by the variation of the capacity or the sclf-induction 
of the oscillatory circuit or of both is protected in broad prin- 
ciple, the Fleming construction admits only of the possibility of 
varying the self-induction with the capacity (see illustration 
and description, p. 1,041, in No. 1,430 of The Electrician). 

In our practical construction of this apparatus we employ 
as indicating device an air thermometer, as the same enables 
quantitative measurements to be correctly attained. Thus 
with our wave measurer we are in a position not only to 
determine the wave-lengths of open or closed oscillatory sys- 
tems, bnt also to earry ont the measurements for self-induction 
or capacity as well as for damping, these measurements being 
of course out of the question, when, as mentioned by Fleming, 
a “vacuum tube " is employed as indicator. 

In considering the above, it is evident that the Fleming cymo- 
meter represents only a special form or construction of the 
method or system protected by us of varying the frequency of 
an oscillatory system. Moreover the Fleming apparatus does 

t appear to be a technical improvement, but on the contrary, 

electrical point of view, an unfavourably operating 
wir much more universal apparatus. 
beforehand for your trouble in the matter. 
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LEGAL INTELLIGENCE. 


— 


South- Western Electrical Co. (Ltd.) v. Neale. 


In the City of London Court on Monday, before Judge Lumley Smith, 
K. C., plaintiffs sought to recover £65 from Mrs. M. J. Neale as the price 
agreed upon for certain assets of the company. The olaim was admitted, 
but defendant made a set off of £141. 188. 9d. It appeared that de- 
fendant's husband was an electrical engineer, and in 1903 was carrying on 
business as the South-Western Electrical Co. He sold the business to a 
limited company, remaining managing director. The business was not a 
very flourishing one, and in December, 1903, the sheriffs came in. In 
January, 1904, the company went into liquidation, and a Mr. Peebles was 
appointed liquidator pro. tem. Mr. Salomon was afterwards appointed, 
and he brought the present action on behalf of the company. Mr. Neale 
was madc a bankrupt. As Neale was the man who knew most about the 
business, it was desirable to save the goodwill of the concern as far as that 
could be done, the intention being to float a fresh company out of the 
ruins of the old. Neale acted partly for the liquidator and partly in 
managing the business for his wife, who had taken over the business from 
the liquidator. That went on for some time, Neale receiving two guineas 
a week from his wife. It was then arranged that the liquidator should 
pay the defendant a guinea a week for the services of her husband in 
assisting in the winding up of the company. Subsequently it was ar- 
ranged that instead of paying Mrs. Neale the liquidator should set the 
payments off the £65 which Mrs. Neale had agreed to pay for the busi- 
ness, which she brought back from the liquidator. Those payments were, 
with others, now set off agais the company’s claim. The company had 
four apprentices, three of whom had paid £30 premium each and one 
£40. They had still about three years to serve. 

. Mr. GEORGE NEALE said the arrangements relied upon by him wer» 
made with the liquidator’s clerk. He had lost over £900 by selling the 
business to a company. 

Mr. SALOMON said the clerk had no authority to make any such ar- 
rangement, 

Judge LUMLEY SMITH said any claim of the apprentices would ba 
against the company in the liquidation, the same as any other debt. He 
would allow £7. 10s. for the work which Neale did in helping the liqui- 
dator and judgment would be given for plaintiffs’ company for £65 (less 
the £7. 10s.) and costs. | 


— — 


Davies v. J. E. Spagnoletti & Co. 


Mr. Justice Channell heard this case yesterday. 

Mr. NEWBOLT (for plaintiff) said defendants were contractors and 
manufacturers of electrical appliances and agents for the Rex fire ex- 
tinguisher and on July 9, 1901, an agreement was made and defendants 
engaged plaintiff to sell the extinguishers and also to obtain manufactar- 
ing orders for general electrical work. The terms between the parties 
were arranged by letter, and at an interview. Plaintiff’s case was that in 
pursuance of the contract he introduced to defendants six or seven firma, 
including the British Thomson-Houston Co., R. W. Blackwell & Co., and 
the Great Central Railway Co. He now alleged that defendants had 
refused to pay him any commission after November, 1904, and had not 
rendered him any account of sales. In February, 1905, plaintiff received 
notice from defendants terminating the contract. Plaintiff claimed a 
declaration that he was entitled to commission as to defendant’s dealings 
with his customers by reason of the employment and for those that he 
hai introduced after he was dismissed without notice. 

Defendants alleged that up to Feb. 28, 1903, there had been a 
settlement, but they did not agree that plaintiff had any accounts. Da- 
fendants further said that in January, 1901, they paid plaintiff £17. 188, 
which was admitted, and they had delivered an account containing a 
complete statement of all sales and for manufacturing orders. Defen- 
dants also pleaded that the manufacturing orders were at such a pric: 
that defendants could not afford to pay any commission. Plaintiff sold 
nothing after decia! d 1903, and they paid £30 into court in respect of 
the past commission due and plaintiffs' right to further commission. 

In the result his LORDSHIP found that plaintiff was entitled to £30 
commission, but as defendants had paid that amount into court, jadg- 
ment would be for defendants, with costs. 


Holland v. Ryland Bros. 


At Liverpool Assizes on Saturday the hearing of this case, which 
extended over four days, was concluded. The action was brought for 
damages for breach of contract in respect of 150 tons of galvanised tele- 
graph wire supplied by defendants. A number of technical witnesses gave 
evidence. Plaintiffs contended that the wire was defective and did not 
stand the necessary tests. The jury answered three out of five questions 
in favour of plaintiffs, but did not answer a fourth. 

Mr. HORRIDGE, K.C., for plaintiffs, said he was quite content with the 
jury's findings a3 they stood, and upon them he asked for judgment for 
plaintiffa for £451. 9s. 9d. 

His LORDSHIP entered judgment for plaintiffsfor this amount and costs. 


Lamont v. Lanarkshire Tramways Oo. 


At Edinburgh on Monday Lord Salvesen closed the records and ordered 
issues for tho trial of this action for the recovery of £750 for personal 
injuries. On June 7 last pursuer was a passenger on one of defenders’ 
electric cars from Wishaw to Motherwell. Ata bridge near the boundary 
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line of the burgh of Wishaw the trolley pole became detached. When 
the car passed the bridge the trolley pole swung round and struck pur- 
suer violently on the head. Pursuer avers that the car was being driven 
recklessly and at an excessive speed, and that for the safety of outside 
passengers the conductor should have guided the trolley pole when pass- 
ing under the bridge. Defenders admit that pursuer was struck by the 
trolley, but they aver that pursuer’s injuries are greatly exaggerated. 
The accident, they allege, was the result of a pure misadventare, which 
no care on their part could have averted, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An experienced lead burner is wanted, accustomed to repairing 
sccondary batteries and, preferably, competent to supervise generally 
the regular examination and working of batteries, Chloride and 
Tudor types chiefly. Wages 40s. a week (averaging 48 hours). 
Applications to the electrical engineer, H.M. Dockyard, Devonport. 
See an advertisement. 


A telegraph linesman is required by the Government of Sierra 
Leone. Engagement for three to six months. Salary £20-£25 a 
month. Applications to the Crown Agents for the Colonies, White- 
hall-gardens, London, S. W., up to Dec. 18. See also an advertisement. 


Applications are invited for the newly vacated professorship of 
electrotechnics at the South African College, Cape Town. Com- 
mencing salary £600 per annum. Applications must be sent by 
Dec. 15 to the Agent-General for Cape Colony, 100, Victoria-street, 
London, S.W., from whom further particulars can be obtained. 


An examination will shortly take place for appointments as second- 
class engineers in Engineer-in-Chief's Department, G.P.O. Jan. 11 
is the latest date for receiving applications. Forms from the Secre- 
tary, Civil Service Commission, Burlington-gardens, London, W. 


An electrical mechanician is required for the Federated Malay 
States railways. Candidates should have a thorough practical 
knowledge of three-phase motors as applied to driving machine tools, 
&e., in a railway workshop. Salary £225 per annum, with free 
second-class passage out and home on satisfactory completion of 
engagement. Applications to Crown Agents for Colonies by Dec. 12. 


Mr. Henley L. Howard, A. M. I. Mech. E, A. M. I. E. E., of Man- 
chester, has been appointed engineer and general manager of Bark- 
ing municipal electricity and light railway undertakings, in succes- 
sion to Mr. A. H. Seabrook, who was recently appointed borough 
electrical engineer at West Ham. The following six candidates 
were selectcd to appear before the Council in committee :— Messrs. 
H. Howard (Manchester), S. D. Jones (Batley), W. T. Robson 
(Hull), J. Senior (Mexborough), R. J. J. Swan (Chesham) and A. E. 
Wilkins (Chepstow). Mr. Swan was selected for the position, but 
as the Empire Electric Light & Power Co. offered him an increased 
salary, he declined the appointment, and the Council then selected 
Mr. Howard. 

Mr. Frederick H. Andrews, of the East London Technical College, 
has been appointed head of the department of art and crafts at 
Battersea (London) Polytechnic. 


Mr. W. E. White, of Brighton, has been appointed by Marylebone 
Electric Supply committee as their representative to deal with 
electricity consumers’ accounts. 


Mr. R. J. Roberts, of Merthyr Tydvil, has been appointed junior 
charge engineer at Cheltenham electricity works. 


Mr. Wm. Ward has been appointed switchboard attendant at Paisley. 


Bolton Council have appointed Mr. C. Barry as engineer-in-charge 
at the electricity works. 


Mr. J. C. Whiteley, of Huddersfield, has been appointed manager 
of Gloucester Council light railways at £220 a year. 


Mr. R. E. Heygate has been appointed shift engineer at Dover. 


Aberdeen.—The Gas and Electric Lighting committee have re- 
quested the convener (Councillor Kemp) and the burgh electrical 
engineer (Mr. J. Alex. Bell) to prepare materials for a handbook to 
consumers, giving particulars of the most economical method of 
using current, &c. During October 455,969 units of electricity were 


generated, of which 266,746 units had been used for lighting and 
189,223 units for traction. 


Barking.—The promoters of the Administrative County of London 
& District Electric Power Bill have renewed their offer to enter into 
an agreement similar to that provisionally entered into with the 


Council last year in regard to the purchase of the Council's electricity 
undertaking. | 
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The London-road is to be lighted by 8 multiple Nernst lamps (in 
place of incandescent lamps) at a cost of £6 each per annum. 


Belfast.—A full service was inaugurated on the municipal elee- 
tric tramways on Tuesday. 


Bermondsey (London).—The borough electrical engineer (Mr. 


W. E. J. Heenan) recommends the laying of two further distributor 
cables at a cost of £1,327. 


Birmingham.— On the vexed question of breaking up streets for 
cable laying, &c., a conference of delegates from the various 
interested departments was held last week at the Council House to 
consider the best means of arranging concerted action. The Public 
Works, Water, Gas, Tramways, and Electric Light committees 
were represented. The city electrical engineer (Mr. R. A. Chattock), 
the tramways manager (Mr. A. Baker) and the city surveyor (Mr. 
J. Price) were present, but no report has yet been issued. 

The reduced charges for the supply of electrical energy, given in 
our issue of Oct. 20, have been adopted by the City Council. The 
charges come into force on Jan. 1 next. 

The Chairman of the Electric Supply committee (Councillor ELLaway) 
said the prices had not hitherto compared favourably with those in other 
large towns, although there had been considerable reductions since the 
Council took over the electricity works. The revised scale meant a loss 
of revenue of about £9,770. The net profit last year was £10,789, so that 
on the same consumption the net profit would only be about £1,000. The 
committee were prepared to face a deficit at the close of the year of 
something like £5,000. In the following year the deficit would be about 
£15,000. But that deficiency of £20,000 would be met out of reserve, 
‘which now amounted to about £49,000. The next year their troubles 


would be over. When Summer-lane station was opened a few months henco 
they would be able to deal with a much larger demand than previously. 


Blackpool.—The Council have applied for sanction to a loan of 


44, 000 for mains, extensions, &c. 


Bolivia.— La Paz is, it is stated, the only town in Bolivia which 
has an electric lighting system in operation, and this only for public 


lighting. Gas is also entirely unknown in the country, where the 
‘oil lamp reigns supreme. 


Boston.—The Board of Trade are making inquiries as to what the 
Council propose to do with their provisional order, 1900. 

Ald. BunLER moved that steps be taken to establish electricity works, 
but after discussion an amendment that the best possible terms be made 
with the National Provincial Electricity Corpn. was carried by 14 votes to 6. 


Br: zil —The plant at the electricity works at Rio Claro of Messrs. 
Theodor Wille & Co. has recently been added to to meet the increased 
demand for current. The number of equivalent 8 c.p. lamp connec- 
tions is now 10,500 and the consumers have increased to 460. 


B:ishton.—The National Telephone Co. has applied to the 
Council for permission to place their wires underground. The total 
expenditure. is estimated at between £40,000 and £50,000. The 
General Purposes committee, in recommending the refusal of the 
request, are reported to have expressed regret “that the company 
should make the necessities of the unemployed an excuse for for- 
warding their own interests." l 

The resident electrical engineer (Mr. J. Christie) has been autho- 
rised by the Lighting committee to invite quotations for carbons 
(in accordance with specification) from the same firms who have 
tendered during the past few years. 

Mr. Cunistixz said that the value of the carbons used during one year 
averaged atout £800, but he did not recommend publicly advertising, as it 
would entail being flooded with dozens of sampl-s from manufacturers’ 
agents. They had not the time to eiliciently test these, and it was much 
more satisfactory to deal direct with the manufacturers. 


British Central Afríica.—Electric lighting was established at 
Zombe in the early part of 1904, and is now used to light a number 
of bungalows, mission houses, &c. Current is generated by water 
power trom the River Mlungusi, a stream about half a mile distant 
from the power house at Zombe. There are about 350 8c.p. and 
16 c.p. lamps installed, the number being increased as new buildings 
are erected. Motors are being employed for driving machinery 1n 
the shops of the Public Works Department, at the large printing 
works established here and for other machinery. The station is 
worked by locally trained natives, and is said to be self-supporting. 
Some telegraph and telephone work has been completed, connecting 
up Livingstonia with the Cape to Cairo telegraph line. Some very 
difficult pieces of line were met with on the precipitous descent to 
the lake. 


Cleethorpes.--The District Council have purchased the power 
station of the Grimsby Tramways Co., and are negotiating for the 
company to take over the lease of the station for five years. 

Cowes.—The Council have entered into an agreement with the 
National Telephone Co. by which the latter will place their wires 
underground. | 

Crediton.—The Council have rescinded a resolution in favour of 
allowing Crediton Gas Co. to apply for electric lighting powers, and 
it has now been decided to actively oppose the company and to 


! support an application by Christy Bros. & Middleton. 
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Derby.—At the Council meeting on Wednesday the chairman of 
the Electric Lighting committee (Ald. Butterworth) stated, in reply 
15 questions as to the condition of the plant at the electricity works, 
thut 

Since March last plant had b en removed from the works which origi- 
nally cost about £3,600. About balf the amount had been written off. 
Some of the machinery had been sold for £205, and other parts had 
been exchanged for machinery worth £320. Four sets of engines re- 
mained on hand and would be sold. The machinery of the department 
had cost £200,000, and it was only to be supposed that from time to time 
there had to be renewals and improvements. During the past year all 
the arc lamps in the town had been renewed at a cost of £1,200, which 
had been paid for out of revenue, 

- Dorkiog.— The Council have sealed the agreement for the transfer 
of their electric lighting order to Edmundson's Electricity Corpn. 


Dublin.— An inquiry was opened on Tuesday into the application of 
the Corporation to borrow (inter alia) £100,000 for electric lighting 
extensions and £4,900 additional for utilising the tramways in 
connection with the cleansing system of the city. 

The chairman of the Electric Lighting committee (Mr. Inwix) said the 
committee were anxious that electric power should be used in pumping 
at the sewage tanks, Lut it was thought better that the original drainage 
scheme should be carried out. The inquiry was adjourned until Wednes- 
day, when Mr. I. O'Brien, K.C., opened the case for the loan ot £100,000 
for the extension of the electric lighting undertaking. During the past 
year (he said) there did not appear to be any loss on the eleotric lighting 
department, and the price of e'ectric current had been reduced. Exten- 
sions of mains would bave to be made to the North and South Circular- 
road areas, where there were several institutions. If the loan were sanc- 
tioned it would mean a saving of £11,000 a year, which represented 
interest on a large capital. 

The inquiry was again adjourned. 


- Bdinburgh.—The question of the lighting of the side streets was 
debated at the Council meeting on Tuesday. The Electric Lighting 
committee have been experimenting with Nernst lamps, and the 
electrical engineer, having completed his experiments, offers to pro- 
vide Nernst lamps at 47s. each per annum. "The convener of the 
Cleansing and Lighting committee held that the Nernst lamps had 
not been satisfactory, but the Electric Lighting committee contend 
that the Nernst lamps had been a success, and that, in any event, 
the committee ought to bo allowed to continue experiments with 
other lamps in the side streets. Ultimately it was agreed to re- 
commit the matter. 


Electrical Progress in India.— Through the courtesy of Mr. 
J. W. Meares, the electrical adviser to the Government of India, we 
are able to give the following list of applications (to date) for authority 
to establish electrical undertakings in India. The list is fairly com- 


plete, though there may be other applications to some of the Local | 


Governments, particulars of which are not yet available:— 
PuPLic Evectnican UxpEzTAKINGS (in Operation or in Progress). 
Bengal Province. The Punjab Province — (continued). 
Calcutta (-encral supply). Lahore (general supply and traction, 
Calcutta (tramways separate). in progress). . 
Dacca (general supply). Delhi (zeneral supply and traction 
Darjeeling (general supply). in progress). 
Barrackpore (licence applied for). Bombay Province. 
Howrah (general supply, in progres?.' Bombay (general supply and tram- 
Howrah (tramways applied for). Ways, in progress). 
United Provinces, Poona oe NODE 
: entra rovinces. 
rie eee and tram. Nagpur (general supply and trac- 
United Provinces Power Association dom 55 inca 
3 large area, | Madras ( general supply, in progress). 
r Madras (tramways separate). 
Allababad (tramways applied for). | Coonoor (electrification of hill rail 
Benares (tramways applied for). ( er paee e ee 
i i way, under consideration). 
The Punjab Province. Province of Burma. 
Bari Doab Canal scheme (under! Rangoon (general supply and tram- 
consideration). Ways, in progress), 
Simla (under consideration). Mandalay (tramways). 


Electric Driving in Weaving &heds.—In our last issue we 
referred briefly to the electric power plant at Trafalgar Mill, Burnley. 
This plant was supplied by Mather & Platt (Ltd.) and consists ola gene- 
rator of their standard multipolar type driven by ropes from the main 
shafting of the Trafalgar Mill, and supplying the lighting of that mill 
as well as power for driving the Hope weaving shed acro.s the canal. 

The generator has a capacity of 264 kw. at 440 volts when running at 
435 reve. per min, It is of the three-beaiiog type, mounted on massive 
box type bed and fitted with rope pulley arranged with 16 grooves for 
12 in. diameter ropes. A large rope drum mounted on tle main shaft 
tranemits the power from the mill engine to this dynamo, and a set of 
rails are provided for adjusting the tension of the ropes. The motor 
driving the Hope weaving shed is capable of developing 180 n E P. at 
545 revs. per min. and is connected Ly :pur gearing, The ananze- 
ment of the gearing has come novel features. The pinion is not mounted 
directly cn the motor shaft, but is carried Ly a short independent shaft 
1evolvirg in two bearings mounted on a separa‘e bare pl. te. The two 
portic ns of shaftirg are connected by flexible coupling, which entirely feen 
yhe moter armature from any vibration set up by tte geari g. 
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Blectricity in Mining.—In the report of the Champion Reef 
Gold Mining Co. for the past year it is stated that the company's 
share of the additional supply to the mines on tho Kolar Gold Field 
of clectric power under the Cauvery power scheme was commenced 
early in 1905, and had efficiently driven the 900 H. p. air compressor. 
Negotiations with the Mysore Government are in progress for a 
still further supply of electric power from the falls. Under this 
arrangement about 500 U. p. will be available for the company. 


Fxeter.—The Council desire to enter into arrangements with a 
firm for the supply of electric motors to be let on hire. 


Fulham (Londcn) — The Finance committee concur in the sug- 
gestions of the district auditor on the electric lighting accounts that 
the electricity revenue shall be charged with an appropriate share 
of the central establishment, expenditure, and thet such amount be 
fixed at £200 instead of £100 per annum; that the electricity 
revenue shall also be charged with the actual cost incurred by its 
overdraft on cash account. The committee are opposed to any 
alteration in the system of collecting the electric lighting accounts. 
In view of the auditor's attitude in cutting out from the accounts 
the loan of £3,600 from the electricity reserve to the works depart- 
ment for wood paving, the borough treasurer is to be instructed to 
adopt a different method in transactions of this nature in future, 
and he is to keep an independent account of these loans with a 
view to paying same back by way of contributions from the rates. 


Gloucester.— Electric energy supplied to the light railways is to 
be charged for at ld. a unit. The tariff for current supplied for 
power has also been revised, and from Jan. 1 the charge will be 2d. 
per unit for the first 200 units per quarter, 14d. for the next 1,000, 
14d. for the next 10,000, and 14d. for all beyond 11,200 units. 


Hackaey (London).—On Wednesday the Council decided to pro- 
eaed with their bill to enter into agreements with adjoining local 
authorities for the supply of electricity in bulk and for linking up the 
electricity supply systems of various municipal electricity under- 
takers. 


Halifsx-Huddersfield. —The National Electric Construction Co. 
have published particulars of their scheme to construct tramways 
between Halifax and Huddersfield, via Elland. The intended route 
is by West Vale, and through Elland to Rastrick. 


Hamburg.—A number of additional electric tramways is to be 
constructed in thecity and suburbsat an estimated cost of £2,099,000. 


Holyhead. —The Council have stated, in reply toa request by the 
Board of Trade, that they will supply electric current at 4d. per unit 
for use on the mail jetty and other portions of the Board's property. 
About 120 lamps will be erected by the Board. 

The expenditure of the electricity department during the past year, in- 
cluding interest and sinking fund, was £1,89). The units sold were 127,633 


Horsforth.—The Council have decided to transfer their pro- 
visional order to the Yorkshire Electric Power Co. 


Huddersfield.—The Corporation have decided to obtain power to 
construct a tramway in Gasworks-street to St. Andrews-road. Since 
the Tramways committee introduced coal haulage it had bcen the 
desire if possible to serve the gasworks. During the last few weeks 
Reed, Holliday & Sons have made an application in regard to coal 
haulage to their works, and probably there will be further similar 
applications from industrial concerns on the route. 


Inquest. - An inquest was opened on Saturday on the body of 
John T. Curry, a fitter's assistant, who was killed while handling 
an electric lamp in the blacksmith’s shop at Pelton Fell Colliery on 
28th ult. 

It was stated tbat deceased picked up a lamp which was attached to tho 
circuit by a flexible, and in some manner he received a shock. The 
voltage of the current was 120. The lampholder and globe were foun] 
detache). 

The inquiry was adjourned. 

Islington (London.)—The Council's strong rooms are to be 
heated by electric radiators at an estimated cost of £42. 

The Lighting committee will recommend the extension of the arc 
lighting. 

The borough treasurer stated at the last Council meeting that the 
charge upon the rates for each arc lamp for the half-year ended 
March 31, 1908, was £32. 15s. 9d., compared with £87. 12s, 11d. in 
March, 1905. 

Italian Telegraphs.—It is announced that the Italian Minister of 
Posts and Telegraphs is seeking authority to create fresh telegraphic 
lines between Upper and Lower Italy at an estimated cost of 
2,000,000 lire. 

Kendal.—A special committee has been appointed to inquire into 


and report upon the best method of increasing the consumption 0 
electricity for power and lightinz in the district. 


Kirkcaldy.— The Town Council have decided to double a portion 
of the tramway line, and to construct additional loop lines at an 
estimated cost of £1,590. 


THE ELECTRICIAN, 


Leith Tramways.— In reference to the description of the Leith 
Corporation electric tramways, which appeared in our last issuc 
(pp. 253-255), we should have intimated that the rails were rolled by the 
North Eastern Steel Co., Middlesbrough, and were a vory excellent 
piece of work, being thoroughly true to section and uniform in 
analysis. The Dicker joint was well fitted, and altogether very 
satisfactory. Tho tie bars and fish bolts wore made by Guest, Keen 
& Nettlefolds, West Bromwich, and were also inost satisfactory. 
The setts were supplied from the quarries of Win. Wilson, Kilsyth, 
Stirlingshire. 

Leyton —The Council havo increased the salary of the electrical 
engineer (Mr. F. Harman Lewis) by £150 per annum. 


Liversedge.— The Council on Tuesday decided to postpone thcir 
electricity scheme and to ask the Board of Trade to extend the 
period of the provisional order for another 12 months 


London County Council.—At Tuesday's meeting it was agreed 
to invest £16,200 of the tramways renewal reserve fund in L.C.C. 
3 per cent. stock. The total amount now standing to the fund is 
£83,041. 19s. 10d. It was agreed to loan Woolwich £820 and 
£7,500 for electric lighting. 


Market Harborough.—The Council decided on Tuesday to pro- 
ceed with their application for a provisional electric lighting order. 


Marylebone (London).—The Electric Supply committee report 
that additional generating plant will shortly be required as follows : 
(a) A ninth Parsons turbine at the generating station, £10,000; (5) 
storage battery at North street sub-station, £10,000; (c) storage 
battery at Rathbone-place sub-station, £5,000; (d) two boilers at 
generating station, £9,000. 


Middlesb:ough.— On Wednesday tho Electric Lighting com 
mittee considered a communication from the Cleveland & S. Durham 
Electric Power Supply Co. asking for permission to supply electric 
energy for power within the borough, and intimating that the ship 
building firm of Sir Raylton Dixon & Co, the Grand os House 
Co. and Richardsons, Westgarth & Co. had agreed to take a supply 
from the company. 

The chairman (Counclllor C. Dorwan) pointed out that the letter ex- 
pressed a wish to supply other consumers. The company must make 
specific application in each case. Therefore, what they had to consider 
were the applications in regard to the three firms specifically named. 
The committee decided, in these three cases, to withbold their consent 
to the Company giving a supply on the ground that the Corporation was 
already supplying power on reasonable terms, 


Middlesex Tramways.—The tramway from Green Lanes, via 
High-street, Hornsey, to the Alexandra Palace was opened for traffic 
on Wednesday. 


Motor Omnibuses.—The directors of the London Road Car Co. 
have issued a circular to their shareholders in regard to certain 
statements which have been published in The Times concerning 
the newly-formed motor omnibus services in London. Those state- 
ments (which are published on the authority of the motor omnibus 
companies) are apparently intended to lead the public to suppose 
that only these new companies can place serviceable motors on the 
streets of London, owing to their alleged monopoly of all the avail- 
able makes of reliable chassis. The directors of the London Road 
Car Co. point out that already they have 50 motor omnibuses in 
their service, and that an additional 200 of these are contracted for 
to be delivered during next year. As the London General Omnibus 
Co. are probably similarly situated, it is pointed out that the state- 
ments published concerning these new motor vehicle services are 
not in accordance with the facts of the case. 


' Newcastle-on-Tyne.— The Council have authorised the construc- 
tion of a double line of tramway to connect up certain existing lines. 


Northern Tramways.—Negotiations have been completed be. 
tween Islington (London) Council and the Metropolitan Electric 
Tramways (Ltd.) (as lessees of Middlesex County Council) for work- 
ing a short line of tramway from the Archway Tavern to the Arch- 
way, Highgate. The track had been laid for this short piece of line 
for some months, but arrangements had not been completed between 
the parties until recently. The tramcars are expected to be running 
over this extension to the company’s W hetstone-Highgate system 
in a few days. 


Persia.—P'or the past 10 years the main arteries of Teheran have 
een traversed by à tramway, which is now showing satisfactory 
roflts. A report from M. Maulion, attached to the French Consu- 
te at Teheran, is of opinion that there is much room for develop- 
ment in the tramways of Persia. The Teheran Tramways Co. also 
Work a telephone service in that city, of which little use is made by 
merchants, and, consequently, the service does not pay. M. Maulion 
is, however, of opinion that an efficient telephonic service linking up 
the principal towns in Persia would meet a real want. It appears 
at a concession for such a service was granted in May, 1904, toa 
Persian subject named Mamaleck, who disposed of it to the Russian 
count Bank. As the Persian Government has contested the 
legality of the transfer, those who want the telephone may have to 
wait some little time, as diplomatic matters move slowly in Persia. 
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There is in course of construction in the centre of the City of Teheran 
(à particularly unfavourable situation far from coal mines or any 
source of water supply) an electricity generating station, and M. 
Maulion considera that some years must elapse before electric energy 
can be distributed from this station. The concession is in the hands 
of a wealthy Persian merchant, who can hardly be expected to be 
up to date in such matters. This station is being constructed on 
land which were originally gas works. These were erected 12 years 
ago by a Belgian subject and were closed within a few months of 
their inauguration, due, in M. Maulion's opinion, to incompetent 
management. From M. Maulion's report it would appear that a 
large number of industrial undertakings have been started in Persia, 
but very few have survived a month or two's actual operation. 


Personal.— Mr. M. M. Gillespie, until recontly a prominent 
member of the staff of the British Westinghouse Co., was on Friday 
last entertained to a complimentary dinner at the Midland Hotel, 
Manchester, by his old friends and colleagues. The proceedings 
bore witness to the popularity of a gentleman who has been asso- 
ciated for over 17 years with the Westinghouse Companies on both 
sides of the Atlantic. In future Mr. Gillespie will be found at his 
offices, Amberley House, Norfolk.street, Strand, W.C., where he will 
represent (among other firms) Browett, Lindley & Co. for London 
and the south and west of England. 


Presentations.—On Nov. 24, at Sheffield, Mr. J. McNamara, who 
for the past two years has held the post of works superintendent in 
the electrical department of Vickers, Sons & Maxim, was presented 
by the members of the staff with a kit-bag and a case of razors on 
the occasion of his leaving to take up an important appointment in 


Egypt. 

In Nov. 25 Mr. W. Baxter was also presented by the members of 
the staff of Vickers, Sons & Maxim with a silver cigarette case, a 
travelling flask and a fountain pen on the occasion of his departure 
from Sheffield to take up an appointment as manager of the elec- 
trical stamping department for Mr. E. Stevens, Stour works, Cradley 
Heath. For the past 23 years Mr. Baxter has been assistant de- 
signer in the electrical department of Vickers, Sons & Maxim. 

Mr. W. L. Spence, A.M.Inst.C.E., M.I.M.E., was tho recipient 
on Friday last week of a presentation from the employés of the 
British Electric Plant Co. (Ltd.) on the occasion of his retirement 
from the managing directorship of the company. The testi- 
monial was subscribed to by every employé at the works. Tho 
present took the form of a large combined filing aad card indexing 
cabinet and a framed enlargement photograph of the staff and work- 
men. Mr. Spence has commenced practice as a consulting electrical 
and mechanical engineer in Glasgow. 

In recognition of long services, the old Dover Electricity Supply 
Co. have presented illuminated addresses to Mr. L. W. Woodman, 
chief electrical engineer, and Mr. J. W. Broad, chief clerk. 


Reigate.—The Council offer to supply electric current to a local 
firm (Love & Malcolmson, printers) for power at 2d. per unit, pro- 
vided the firm guarantee a minimum return of £400 a year. 


Robbing Telephone Boxes.— At the Guildhall (London) on 
Monday Thomas Green, who was caught in the act of breaking open 
one of the boxes in a call office at Moorgate-street Station, was 
committed for trial. It was stated that during the past year 170 call 
boxes had been broken open. 


Shoreditch (Gondon).—From Jan. 1 next the charge for electrical 
energy for heating will be 1d. per unit. 


Bouth Africa.— Electricity supply, electric traction, telephonic 
extensions and other applications of electricity are making satis- 
factory progress in British South Africa if the latest reports to hand 


can be taken as a reliable guide. 


At Cape Town during the past year the supply of current given by the 
the Table Bay Harbour Board to the docks has increased to the ex'ent of 
the equivalent of 17,000 8 c.p. lamps. There are now 34 electric cranes 
in operation at the docks, the installation being chiefly established for 
supplying these cranes, transporters, capstans, the workshops, and for 
lighting. 

At Johannesburg the number of consumers taking current from the 
Council's undertaking has increased to 2,420, and the total equivalent 
8 e. p. lamp connections from 88,830 to 129,790. The reconstruction 
scheme, for which Messrs. Mordey & Dawbarn are consulting engineers, 
is expected to be in operation early in 1906. The municipal electric 
tramways at Johannesburg, which are in course of construction on the 
overhead system, and for which Messrs. Mordey & Dawbarn are also 
consulting engineers, are making satisfactory progress. 

At Germiston, where the mines controlled by the Consolidated Gold- 
fields of South Africa are situated, the General Electric Power Co. are 
erecting the following additional plant: One 1,000 kw. Curtis’ turbine 
and one 500 kw. ditto, a 250kw. Bellies high-speed engine (for local cur- 
rent supply), a 500-tube economiser, three Hall condensers and three 
Hall compound feed pumps, three Edwards air pumps, a new cooling 
tower, and six Babcock and Wilcox boilers equal to 212 u.r. (these have 
been taken over from a neighbouring property). Mr. E. W. Gaskell has 
recently been appointed resident engineer at Germiston. 

At Pretoria, where supply has been given by the muuieip ality since 
1892, an increase in the connections equivalent to 5,000 8 c. p. la nps has 
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been made during the past year, bringing the total up to 40,000 with 
1,200 consumers. : 

At Bloemfontein, where at present the C. S. A. Railways operate the 
entire telephone system, the Postal Department are installing a system of 
about 400 lines. The subscription to the telephone at Bloemfontein is 
£7 per annum, and there are about 100 subscribers. 

The main Jine of railway in the Orange River Colony has recently been 
rebuilt for a distance of 330 miles, and the owning company are install- 
ing Tyer’s absolute and permissive train tablet apparatus throughout the 
main lines in the Colony. Steam power has been practically abolished in 
the railway workshops, nearly all machinery now being driven by elec- 
tric motors. 

Southwark (London).—The electrical engineer (Mr. D. M. King- 
horn) has reported on the working of the electricity undertaking for 
the first six months of the current financial year. The equivalent 
of 81, 287 8 c.p. lamps for lighting and 9,588 8 c.p. for power were 
connected. 


Stourbridge.— The Council have decided to sell or lease their 
provisional electric lighting order, and the Board of Trade have been 
asked to grant a further extension of time. 


Sunderland.— The borough electrical engineer (Mr. J. F. C. 
Snell) has reported to the Electric Lighting committee on further 
extensions of plant required at Hylton-road power station. Mr. 
Snell recommends the installation of four new boilers and other plant 
at an estimated cost of £16,000. There is also to be somo altera- 
tions to existing machinery, to cost about £2,000. 


Torquay. -- We stated in our last issuc that the Local Government 
Board had sanctioned a loan for extensions of the electricity works 
in order to provide elecfrical energy for the tramways at present 
under construction. 

The amount applied- for was £9,500, but the Board have only sanc. 
tioned £8,099, as the balance (£1,400) will be represented by superseded 
plant. In communicating its decision, the Board advised that public 
lighting by electricity should not be extended, and that, in view of the fact 
that the station will almost certainly have to be removed a few years 
hence, it is absolutely essential that the Corporation should take care to 
husband its financial resource:. 

Application has been made for sanction to a loan of £2,060 for 
mains extensions and for extensions of condensing plant and pur- 
chasing water-purifying plant. 

Underground Telegraph Cables.—It was reported to the New- 
castle Chamber of Commerce on Wednesday that the Postmaster- 


General hopes the trunk telegraph cable would be complete from | 


London to Glasgow by the end of the current financial year. 


Wallasey.—A well-appointed club for social and athletic pur- 
poses for the employés of the Council's electricity and tramways 
departments was opened last week. The club premises are situate 
over the messroom at the car depot. 

The following are the officers: Trustses, Dr. Napier (chairman of the 
Tramways committee), Mr. J. Kiernan, Major R. R. Greene (manager of 
the tramways), and Mr. J. Farley; president, Major R. R. Greene; vice- 
presidents, J. Braithwaite, J. R. Lloyd, H. Coventry, F. F. Scott, J. A. 
Crowther and C. Hagan; chairman, Mr. J. A. Butler; vice-chairman, 
Mr. G. Starkey ; hon. secretary, Mr. W. Britton; assistant secretary, Mr. 
G. Disay; hon. treasarer, Mr. H. C. Wightman; and auditors, Messrs, H. 
Caunce and J. B. Il. | 

Wisbech.— The Council have decided to apply for a provisional 
electric lighting order. 

Workhouse Lighting. The extension of the Paddington work: 
house buildings is to be lighted electrically. 

Fareham Workhouse is to bo wired for tho electric light. 

Dinner.—The employés of the Mount Pleasant Cable Department 
(P O.) held their annual dinner and concert on Saturday evening, 
Mr. F. R. Huggins in the chair. After dinner a lengthy musical 
programme was gone through under the direction of Mr. E. Darkins. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Manchester Electricity committee invite tenders for the supply, 
delivery and erection of: (a) One group of three single-phase trans- 
formers of 200 kw. each, constituting one complete 600 kw. three- 
phase transformer; (b) high and low-tension switchboards for 
three-phase transformer sub-station. Specifications, &c., from the 
secretary of the electricity department (Mr. F. E. Hughes), Town 
Hall, Manchester. Tenders, addressed chairman of the Electricity 
committee, must be delivered at the Town Hall by 19th inst. See 
an advertisement. 


Grimsby Corporation invite tenders for a 500 kw. continuous- 
current direct-coupled high speed double-acting engine, water-tube 
boiler and underfeed stokers, extension of switchboard, condensing 
plant (surface type), buildings, pipe-work, coal conveying plant and 
lead-covered paper-jnsulated cables. Copies of specifications, &c., 


from the borough electrical engineer (Mr. W. A. Vignoles), Cor- 


Stirling Boiler Co. .......... 


poration Electricity Works, Grimsby, to whom tenders by first post 
Jan. 5. An advertisement contains further particulars. 


The Guardians of Poplar (London) Union invite tenders for sup- 
ply and erection at the Children's Home and Schools (now in course 
of erection at Hutton, Essex) of steam engines, dynamos, pipe- 
work, &c.; main switchboard, wiring, motors, &c.; fire alarms, tele- 
phones and electric bells. Tenders to the clerk, Mr. G. Herbert 
Lough, 45, Upper North-street, Poplar, before 6 p.m. Dec. 18. 

Ilford District Council invite tenders for supply of 0°5 in. triple 
concentric armoured cable. Tenders to the Chairman, Town Hall, 
Ilford, by 4 p.m. Dec. 12. 

Barry Railway Co. (Barry Docks, Cardiff) require tenders by 
10 a.m. 15th inst. for 12 months’ supply of stores, including incan- 
descent electric lamps, electric wires and sundries, tools, &c. 

Heckmondwike Electric Lighting committee invite tenders for 
water-purifying apparatus. "Tenders by 10 a.m. Dec. 14. 

Islington (London) Council invite suggestions from chemists and 
others (particularly those expert in the purification of water for 


: boiler-feed purposes) as to the best means of eliminating injurious 


salts and other matter from water obtained from an artesian well. 
Further particulars and analysis or samples of water from the borough 
electrical engineer (Mr. Albert Gay), 50, Eden-grove, Holloway, N., 
on or before Jan. 1, 1906, See also an advertisement. 


TENDERS RECEIVED AND ACCEPTED. 
The following tenders have been received by Shoreditch (London) 
Council for the electricity department :— 


Three water-tube boilers, superheater, dc. 
Stirling Boiler Co. (accepted) £6,605 | Babcock & Wilcox ........ £7,150 
J. Fraser & Son .......... 9,873 = 


Steam and water pipes, valves, &c. 


Stirling Boiler Co. (accepted) £1,175 | Babcock & Wilcox ........ £1,395 

Bennett, Sons & Shears .. 2,050 | Aiton & Co.......... MES Roy 77 

J. Wilson & Co. ....... .. . 1,472 | E. Le Bas & Co........... 1,176 

John Spencer (Ltd.) ...... 1,408 A 
Wrought-steel flue. 

J. Fraser & Son (accepted) .. £531 | Mechan & Co........ eo 4790. 


Westwood & Wrights. 875 Fraser & Fraser............ 786 
872 | Babcox & Wilcox .......... 750 


Pierzon & Co............... 810 
Marylebone (London) Electric Supply committee have accepted 


the tender of the Phenix Dynamo Mfg. Co. for a milking booster 


and switchboard at £82. Siemens Bros. & Co. and Electromotors 
Limited both tendered at £103. The same committee liave accepted 


the tender of the British Thomson-Houston Co. for two spare motor 


armatures at £135 10s., and that of Babcock & Wilcox for work in 
connection with the foundations, &c., for two boilers at £850. 


. The following tenders have been accepted by the Mersey Dock 
and Harbour Board: F. Morton & Co., wrought-iron enclosures ; 
Everitt & Co., hydraulic pressure pipes; H. Davison & Sons, boiled 
linseed oil; M‘Tear & Co., roofing, &c., felt; Glasgow Electric Crane 


& Hoist Co., electric transporter cranes; Royce (Ltd), electric roof 


cranes, 


Leyton Council have accepted the tender of Chas. Allan & Co. 
for tramway lay outs at £1,660, and that of Troup, Curtis & Co. 


(cut of seven tenders) for wiring the Lea Bridge branch library at 
4135. The accepted was the lowest tender, the amount of the 


highest being £178. 


Torquay Town Council have accepted the tender of Siemens Bros. 
& Co. for a combined 250 kw. d.-c. traction steam generator set, one 
200 kw. motor generator, an automatic reversible booster, switch- 
gear and connections, at £5,168. 15s.; and that of the Tudor Accu- 
mulator Co. for a traction battery at £1,966. 


Cardiff Asylums committee have accepted the following tenders 
for plant for Whitchurch Asylum :-— 

Siemens Bros. & Co., engines and generators, £1,998 ; Electric Power 
Storage Co., battery and booster, £956. 11s. 9d.; General Electric Co., 
switchboard, £527. 

Fulham (London) Council have accepted the tender of Westwood 
& Wright for condenser pipes at £427; that of the General Electric 
Co. for meters; and that of Spittle & Co. for electric light fittings 
at £299. 

The Key Engineering Co., Ltd , have recently received the following 
orders :— 

Main switchgear for dynamos and circuits for H. M. S. Britannia," 
" Hibernia," “ Warrior," ‘‘ Africa," and “Cressy "; feeder switchboard 
for Greenock ; 13 sets A..C. Andrews’ discriminating apparatus for G.W. 
Railway (per Electric Construction Co.); main switch gear for H.M.3. 
‘‘Dreadnought,” the reverse current devices for this contract being 
Andrews’ patent Manchester type direct-acting circuit breakers; 
equipment of three additional A.-C. generators with Andrews’ patent dis- 
criminating cut-outs of the inductive balance type previously supplied 
(for Bournemouth Corporation). In regard to this company’s contract 
at Salford, referred to in our last issue, the figure should be 13,000 (and 
not 6,000) yds. of fibre conduit. 
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Newtons Limited, Taunton, have received a repeat order for a 
number of Mawdsley” motors from the G.W. Railway Co. for 
driving machinery in their locomotive workshops at Swindon. 


Stoke-on-Trent guardians have accepted the tender of Blackburn, 
Starling & Co. for wiring work at the workhouse. 


Warrington Council have accepted the tender of W. Rouse & Sons 
for four tramcar top covers at £259. 18s. 6d. 


Luton Council have placed an order with the Horsfall Destructor 
Co. for a refuse destructor cell and apparatus at £401. 


Bedford Education committee have appointed Wilson Bros. to do 
electrical work at the Council school during the next half-year. 


Boiler-House Economies.—The growing appreciation of machine 
stoking in effecting boiler house economies is well attested by the 
following orders recently placed with Ed. Bennis & Co., Little 
Hulton, Bolton, patentees of the ‘‘ Bennis’’ machine stoker, and 
compressed air furnace, and manufacturers of coal and ash hand- 
ling plant, and elevating and conveying machinery for the economic 
handling of material in bulk :— 

Wimbledon Town Council, repeat order for four stokers and compressed 
air furnaces fur water-tube boilers for the electric lighting station. 

Swadlincote (Derby) Council, two stokera and compressed air furnaces. 

Rugby Council, two sets of stokers and natural draught furnaces for Bab- 
cock & Wilcox boilers for the electricity works. 

Clarke, Chapman & Co. (Gateshead-on-Tyne), one set of Bennis and 
Miller -Bennett chain grates. 

Patent Shaft & Axletree Co., 46 stokers and compressed air furnaces, 
with complete coal and ash-handling plant for their various works at 
Wednesbury. 

Babbington Coal Co., repeat order for six stokers and compressed air 
furnaces, making 23 supplied to this firm. 


BUSINESS NOTICES. 


Owing to greatly-increased business Messrs. Bruce Peebles & Co. 
have transferred their London office from Westminster to 1, Lon- 
don Wallbuildings, E.C., which will be the headquarters of Mr. 
Roland S. Portheim, managing director, with Mr. Morton Beales as 
manager, and Mr. W. J. W. Bullock as chief engineer of the con- 
tract department. All communications should be addressed to 
1, London Wall-buildings, E.C., instead of 25, Victoria-street, S.W. 

Mr. D. McNaughton, 79, Mark.lanc, London, E.C., who has for 
nearly nine years been the sole representative of M. Fabius Henrion 
(of Nancy) for the sale of his carbons, &c , in tha United Kingdom, 
has retired from business, and M. Henrion has arranged with Messis. 
Geipel & Lange, 724, St. Thoinas'-street, London, S.E., to repre- 
sent him in tuture. Mr. McNaughton will collect outstanding 
accounts and execute existing contracts and orders. Messrs. Geipel 
& Lange have secured the services of Mr. A. C. Ashworth, who was 
manager of the carbon department for Mr. McNaughton. 

Mr. James l'erguson, late manager of the electrical department 
of Kelvin & James White (Ltd.), has started business on his own 
account as an electrical instrument maker and engineer, and has 
taken works and offices at 61, Pollock-street, Pollokshawa, Glasgow. 
The equipment of the works is of the most modern kind and adapted 
for the manufacture of light electrical and mechanical apparatus 
generally. 

Owing to the development of their business in Wales, Messrs. 
C. A. Parsons & Co. have found it necessary to arrange for permanent 
representation there, and they have opened offices at 102, St. Mary- 
street. Cardiff. 


Mr. G. Wüthrich, who has hitherto discharged the duties of 
London resident engineer to the Maschinenfabrik Oerlikon, has now 
been appointed manager of the British, Irish and Colonial depart- 
ment and London resident engineer of the company. Mr. Wüth- 
rich’s new offices are at Oswaldestre House, Nortolk-street, London, 
W.C.; telegraphic address Oerlik London." 


Messrs. L. E. Wilson & Co. have commenced business as tele- 
phone experts and engineers at 20, Cross-street, Manchester. Mr. 
Wilson was formerly chief electrician of the National Telephone Co. 
in the Manchester District, and has & wide and varied experience 
in telephone work. 

Lawrence Ludwig Hermes & Wallis Arthur Wallis (trading as 
L. Hermes & Co.), electrical engineers and contractors, 29, Uxbridge- 
road, and 205, High-street, Acton, London, W., have dissolved part- 
nership. Debts by Mr. Wallis. 

Mr. Geo. A. Goodwin, M.Inst.C E., Wh Sc., consulting engineer 
and technical expert, has removed from 28 to 25, Victoria-street, 
London, S.W. 


_ After the 11th inst. the offices of the Nernst Electric Light (Ltd.), 
x CODES liquidation, will be 5, London Wall-buildings, London, 


BANKRUPTOIES, LIQUIDATIONS, &c. 


In the bankruptcy of Wm. Geo. Leather (trading as Windus Elec- 
tne Co.), 25, Howard-street, Sheffield, the first meeting of creditors 
will take place on Dec. 13 at the O. R. 's, Figtree-lane, and the public 
examination on Jan. 11 at the County Court Hall, Sheffield. 


Jas. Wood Smith, electrical engineer and contractor, 55, Bolton- 
road, Darwen, has been adjudicated bankrupt. 

The discharge of Arthur E. Brooks, electrical engineer, is sus- 
pended for two years. 


A meeting will be held on Jan. 8 at 58, Coleman-street, London, 
E.C., to receive an account of the winding up of the Pioneer Power 
Co. of London (Ltd.). EP : i 

The British Pioneer Electric Light & Power Co. of India (Ltd. ) 
is being wound up voluntarily. 


Winding-up Petition.—A petition for winding up the Electrical 
Ore Finding Co. (Ltd.), presented by Mr. A. Anderson, Scads Hill 
House, Orpington, will be heard in the High Court on the 12th inst. 


Plant for Sale.—'lhree Siemens-Browett Lindley are lighting 
sets, in good condition, are advertised for sale. Applications to the 
Borough Electrical Engineer, Full-street, Derby. 


War Office Stores for Sale.— Messrs. Horne & Co., 8, Delahay- 
street, Storey's Gate, Westminster, S. W., will sell by public auction, 
at the Royal Arsenal, Woolwich, on Dec. 19 (by order of the Secre- 
tary of State for War), at 11 a.m., a quantity of unserviceable and 
obsolete stores, including lead ashes, iron, brass, copper, gunmetal, 
&c., also some lathes, tools, electric cables and lamps, telegraph 
instruments, Ke. Further particulars are given in an advertisement. 
Catalogues at the War Office, Pall Mall; the Ordnance Office, Tower, 
E. C.; and the Ordnance Office, Woolwich, S.E. 


Business for Sale.— An electrical and gas contractor's and general 
ironmongery business in Surrey is advertised for sale. Applications 
to Messrs. Shepherd & Haward, 869, Birkbeck Bank-chambers, 
Holborn, London, W.C. 

Agencies Wanted.—Mr. W. Liole Dryden, P.O. Box 459, 
Johannesburg, advertises for agencies in motals, machinery and. 
goods required by gold and coal mines. 

Electrostatic Ground Detector.— The accompanying illustra- 
tion shows a type of three-phase electrostatic ground detector manu- 
factured by the British Thomson-Houston Co. It has three sets of 
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B.T.-H. ELEkcrRosTATIC GROUND DETECTOR. 


vanes and three needles entirely independent of one another. 
When noearth exists the three needles point towards the centre. 
When an earth occurs on one of the lines the two adjacent needles 
are deflected towards the segment to which the earthed line is con- 
nected. Shouldan earth occur ontwo lines, the needle between the 
segments connected to the earthed lines will be deflected towards 
the one having lower resistance earth, and the two remaining ones 
will be deflected towards the earthed segments. These detectors 
are similar in construction to the company’s electrostatic voltmeters. 
The low-voltage detectors are of multicellular construction, and were 
especially designed to meet the requirements of the Home Office 
regulations for the use of electricity in mines. No harm is done if 
the moving mechanism is damaged or displaced so that the vane is 
brought in contact with the quadrant. 


Combination of Continental Electiical Firms.—It is reported 
that an agreement has been arrived at between Ganz & Co. and 
the Union Electricitiits Gesellschaft of Vienna, by which the elece — 
trical department of the former firm will be converted into an inde- 
pendent company, whose shares will be partly held by Ganz & Co. 
and partly by the Union Co. 


330 


THE ELECTRICIAN, DECEMBER 8, 1905. 


Catalogues.—4A new list of Hart” ignition batteries in celluloid 
boxes has just been issued by the Hart Accumulator Co., Marsh- 
ga‘e-lane, Stratford, London. The cells are supplied with special 
lids, sealed down to prevent spilling of the electrolyte, and the 


“ HART” Ionrrion CELLS IN CELLULOID BOXES. 


larger sizes are fitted in a varnished teak crate, as shown in the 
accompanying illustration. Owing to the rise in price of raw 
materials, it is notified that prices are increased 5 pər cent. on the 
company’s 1905 catalogue. 

Following on price lists 50 and 51 of single-pole and double-pole 
switches, Ferranti Limited have now issued a new list of treble-pole 
single-throw quick-break knife switches for 24 to 1,000 amperes. 
Copies of the list can be obtained on application to Hollinwood. 


A good list of labour-saving machines and tools for electrical 
engineers has been compiled by Neville Bros., James-street, Liver- 
pool, including dry and impregnating chambers for armatures, coils, 
covered wires, &c., coil-winding machines, tissue-papering machines, 
hydraulic presses, regenerative gaa muffle furnaces, &c. 


The Simplex Steel Conduit Co. are issuing a show card (No. 112) 
giving a list of contracts where “Simplex” material has been 
employed during the first cight months of 1905. Copies of this card, 
together with a new large trade mark show card 21 in. by 15 in. 
(which the company’s customers can use for display purposes) can 
be obtained on application. The list of contracts sets out some very 
important works, factories, hospitals, institutions, &c., where Simplex 
conduit has been put in. 


A new booklet giving fresh particulars of the Angold " arc lamp 
is issued by the General Electric 
Co. The price of this lamp and 
also for arc lamp accessories have 
been considerably reduced. A new 
pattern of twin carbon continuous- 
current lamp is shown, suitable for 
indoor or outdoor lighting on high 
voltage, where lamps are required to 
run singly or independently of each 
other. There is also described in 
this list a new type of balancing 
coil for use with alternating-current 
enclosed arc lamps. This coil is 
shown in the accompanying illus. 
tration. 


The General Electric Co. have ready & new abbreviated price list 
of continuous current motors. 


A new catalogue (D 38) has been issued by Charles Winn & Co., 
Granville-street, Birmingham, dealing with boiler mountings and 
engine fittings, metallic packings, automatic water gauges and glass 
protectors, &c. 

Some excellent parallel slide stop valves of an improved type are illus- 
trated and described. In these valves a pair of wedges and a spring are 
employed in combination with other parts. The spring is fitted in a casing 
in the usual manner, and two hollow rectangular wedges are hung loosely 
upon the casing, one on either side of the main spindle. The wedges in 
no way interferfere with the free opening and closing of the valve, as they 
only come into operation when the bore of the valve is closed and operate 
upon the valve gates in such a manner as to ensure the valve closing 
tightly without overstrain, entirely obviating the objectionable tendency to 
jamb or lock which valves of tnis type are frequently liable to when 
operated. The company have had many years’ experience as makers of 
engine and boiler fittings, and their manufactures are extensively used in 
electricity generating stations, by the railway companies, &c. 


A catalogue of electric light fittings, bell fittings, and accessories 
is issued by D. Hulett & Co., 55 and 56, High Holborn, London, 
W.C. A large range of brackets, cord suspensions, hall and vesti- 
bile lights, electroliers (plain and artistic), shade lights and stan- 
dards are included in the list, as well as a good assortment of outside 
lamps and brackets for electric lighting. 


G.E. BaLawNcING Colt. 


An excellent catalogue of Prometheus " clectric heating apparatus 
is to hand describing 56 different patterns of convectors and eight 
radiators, as well as a combined convector and radiator. This 
apparatus is shown in a number of art designs with antique finish 
and made of the finest metal. Included in the catalogue is a list of 
Prometheus electrically-heated cooking appliances which can now be 
obtained from the company, 18, London-road, Kingston-on- Thames. 


Messrs. B. J. Hall & Co., 39, Victoria-strect, London, S.W., have 
ready & new bargain book of drawing offices requisites. 


À new circular price list of Groves ingenious network ohmmeter 
has been issued by Elliott Brothers, Lewisham, London, S.E. 


" Annealing of Non-Ferrous Metals.’’— An interesting booklet 
on the above subject has been issued by the British Insulated & 
Helsby (Ltd.), Prescott, Lancs. The particular process described 
is the Bates-Peard automatic system of annealing metals. It is 
pointed out that the softening of all non ferrous metals can now be 
done by automatic apparatus at a minimum of expense for the 
labour item and quite free from oxides or scale. It is claimed that 
the Bates & Peard process of automatic annealing is now adopted 
by all the most up-to-date manufacturing firms in the chief countries 
of the world. The results obtained by the process have surpassed 
the most sanguine anticipations of the inventors, and the saving 
effected where a large quantity of copper wire is treated daily is 
given as 10s. per ton. Fuel consumption, whether gas or coal, is 
less than by other method, as the annealing chamber proper 
is never open to the atmosphere. The British Insulated & Helsby 
Cables Co. own the English patent rights for this apparatus. 


Machine Stoking.—Persons interested in the subject of machine 
stoking, and requiring reliable information on the subject, are invited 
by Ed. Bennis & Co. (Ltd.), Little Hulton, Bolton, to apply for a 
free copy of a reprint of a lecture recently delivered by Mr. A. W: 
Bennis, entitled ** Is Machine Stoking Economical ? " 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Nov. 29 to Dec. 5, with the ports of 
destination : — 

Aden, £100 (telegraph material). Africa. — Cape Town, £118; Delagoa 
Bay, £673 (including £410 telegraph cable); Durban, £1,769 (including 
£115 telegraph cable) ; East London, £143 ; IMombasa, £19; Port Eliza- 
beth, £16; Port Said, £68.  Argentina—Buenos Ayres, £86 (including 
£54 telegraph material) Rosario, £1,033 (telegraph material). Austra- 
lasia—Adelaide, £1,646; Auckland, £3,338; Fremantle, £487 ; Hobart, 
£1 ; Lyttelton, £16 ; Melbourne, £1,610 (including £18 telegraph material); 
Perth, £657; Sydney, £426; Wellington, £255. Selgiu:n—Antwerp, 
£137; Brussels, £350.  Brazil—Rio Janeiro, £24. British Guiana 
Demerara, £24 (telegraph material). Canada—Halifax, £11,487 (tele- 
graph cables). Ceylon—Colombo, £83. Channel Islands, £25. Chili 
Valparaiso, £2,652 (including £2,623 telegraph material). China— 
Shanghai, £158. Cuba, £228. Gibraltar, £30. Hvlland—Amsterdam, 
£250 (including £104 telegraph material); Flushing, 860; Terneuzen, 
£22. Hong Kong, £215 (including £180 te'egraph cable). India — 
Bombay, £537; Calcutta, £825; Karachi, £76; Madras, £49. Italy — 
Genoa, £147. Japan —-Yokohama, £721. Muderia, £70. Malta, £43. 
Mauritius, £54. North Atlantic, £225 (telegraph material). Portugal — 
Oporto, £75, Russia—Kure, £3,377 ; St. Petersburg, £44. Siam —Bangkok, 


£504.  Spain—Bilbao, £90 (telegraph material) Straits Settlements — 
Penang, £2,647 ; Singapore, £62. Sweden—Stockholm, £23. United 
States—Boston, £101. Zanzibar, £26 (telegraph material). Total, 


£37,905, against £94,417 in the corresponding week last year (Nov. 30 
to Dec. 6). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Nor. The undermentioned Applications (except those marked t) are not 
en to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they Fave not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Comp'e:e Specification accompanies application, an asterisk is affixed. 
October 25, 19065. 


21,683 Merritt. Prepayment electricity meters. 

21,687 CosHMAN & David MosgLEY & Sons. Trolley and like wheele.” 

21,707 Enar. Protecting device for shunt field windings of electrical 
machines where shunt regulators are used.“ 

21,739 HicHFigLD. Electric heating or cooking apparatus. 

21,752 KuHN. Mechanism for circuits in connection with clocks, &c. 

21,753 B.T..H. Co. (G.E. Co, U.S.) Resistances. 

October 26, 1905. 

17,4024 Stern & EsarscH. Switching apparatus. 
Aug. 28, 1905.)* 

21,761 Bonsor. Electric conductor-rail insulators. 

21,795 CHANDLER & BONNIKSEN. Electrically synchroni:ed clocks. 

21,798 CLEMENTS. Armoured insulated conduit for uniasulated conductors 


(Date applied fur, 
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21,801 PBELPs & BOwIE. Production of violet or ultra-violet raye, X-rays 
or other rays by induction on low- tension currents. 

21,855 E Ele:tro-magnetic apparatus. (Date applied for, Oct. 29, 
19C4.)*t 

31,834 8 8 Ruhmkorff coils. (Date applied for, Dec. 8. 1904.) “f 

21,842 GzRcks. Neutralis ing deflecting forces acting magnets." 

21,845 Parsoss & Srox ET. Steam turbines. 

21.846 BARON IO & MoigHEAD. Telegraphy. 

21,850 Morpry & Faicxer. Service apparatus for electric supply. 

21,851 Doi rox & BRusH ELECTRICAL ENGINEERING Co. Alternating - cur- 
rent motors. 

21,855 Arctox1. Electric pon er measuring and recording instruments for 
alternating currente. (Date applied for, Oct. 27, 1904.)*t 

21,856 Bowszrr. Electric clocke. 


October 27, 1965. 
21,870 LiNES. Attaching a wire supplying electricity to a terminal. 
21,882 Parry & BABRETT. Electeizally driven bicycles and like vebivley. 
21.898 Baumer. Releasing pawl-locking devices in telephone instruments.“ 
21,951 B.T.-H. Co. (G.E. Co., U.S.) Arc lamps. 
21,997 Von Ammon. Dyna o electric machines. 


October 28, 1905. 


21,949 DicBr. Manufactureof hy pochloritesolution by electrolytic methods, 

21,975 Graxt. Supporting and mounting of sbafting of ship's and aralo- 
gous telegrapbic apparatus. 

22,005 W. T. HeNLxsY'8 TgtearaPH WORKS Co. & SAVAGE. 
electric conductors. 

22011 Dickson, Brushes ‘or dynamos and motors. i 


October 30, 1905. 

22,057 EwBask & Banwzs, Electric switch for internal oombustion 
engines. 

22061 OrPrENHEIMER. (Aktien-Ges. Mix & Genest, Germany.) Foldiog- 
up telephone stations. 

22086 Brows. Candlestick to be used for electric lighting. 

22,088 Cumuins. Life guards on tramway vehicles. 

22,119 Boppam. Controlling lifts electrically. 

22,121 MaoxETzÜNbEsn-GEsELLsCHAFT UNTERBERG & Cie. Actuating de. 
vioes for magneto-igaition apparatus. (Date applied for, 2/23/05.)*t 

22,127 Parsons & Stongr. Turbines, ro'ary compres:ora, &c. 


Insulated 


22,129 Berry. Alternating · current distributing systems. 
22130 HabrimLD. Magaetic materials. (Date applied for, 6/8/05)*t 
22,132 Davy. Are lamps. 


October 31, 1905. 


22139 MaNsBniDGE. Treating foiled paper for electric il purposas, 

22,149 McMittav. Telephone receivers. 

22,156 MiTcHELL. Lamps for tram car». 

22,195 BRaus. Braking polyphass inducti n motora. 

22,197 p'Unm:No. Electrical safety device against burglary. 

22,198 Dar. (Fabrik Elektrischer Zunder, G.m.b.H., Germany.) Contact 
apparatus for ele>trical igniters. 

22,231 McLrop. Apparatus for controlling the supyly of energy from 
alternating-current genera'ors to alternating-current motors. 

82,261 B.T.-H. Co. (G.E. Co., U.S.) Systems of electrical distribution 
employing rectifiers. 

22,262 B.T.-H. Co. (G.E. Co., U.S.) Alternating current dynamo electric 


machines. 

27,263 MirCHBUt, Self. testing safety code for tzlegcaphing and cabling. 

November 1, 1905. 

22,317 MILLER. Small spark coils worked with street current. 

22,5531 WRIGHT. Auto-regulation for dynamo oleotric geaerators. 

22,43 B.T..H. Co. (G.E. Co., U.S.) Trausformera. 

22,349 BaxTER. Starting and driving mechanism for gas eng nea, elec ro- 
motore, &c. 

22,353 Taompson. (Deutsche Guegliihlicht Aktien-Ges, (Auergrs) Ger- 
many.) Incandescent lampe with metallic filament“.“ 

22,567 GARDINER. Elec rie signalling system for railways. 


November 2, 1905. 


22,404 Kix d.  Incardescent lampa. 

22,419 PimBsON. Electric-magnetic mechanism giving a signsl, actuating 
a switch under certain conditions in an electric circuit. 

22,450 West. Electrical mea:uring instruments. 


SPECIFICATIONS PUBLISHED, price 8d. each. 


PUBLISHED NOVEMBER 9, 1905, 
1904 SPECIFICATIONS. 


22,164 Buasry. Distribution of alternating electric current. 

22,369 Bxnnv. Regulatiog difference of potential in distributing systems. 

22,522 WELLINGTON & DaAHIBLL. Are lampe. 

22,0051 LaTous. Exciting e'ectromagnets by alternating currents. (Date 
applied for, Oct. 20, 1903.) 

22962 GRESHAM, GRESHAM, & KIERNAN. Vacuum brake apparatus for 
electric trains. 

23,205 B.T.-H.Co.(A.-E.-G.) Regulation of alternating distributing systems. 

24,620 Parsoxs & BALL. Electric clocks and the like. 

25,551 HatoREAVES, Creating the contents of electrolytic cells. 

26,588 B.T.-H. Co. (G.E. Co., U.S.) Systems of electrical distribution. 

26,589 B.T..H. Co. (G.E. Co., U.S.) Switches. 

26.594 Warwick Macuingry Co. (G.E. Co., U.S.) Turbines. 

26,849 BaiLzy. Electrodepoeition of metals. 


27,01 Witson. Electrostatic wattmeters and watt-hour meters. 
27,285 B.T..H. Co. (G.E. Co., U.S.) Emergency brakes for vehicles or 
trains. 
27,325 Matrinson. Machines for grinding tramway rails. 
29,138 Dav (Empire State Dry Battery Co.) Dry batteries. 
29,221 GuNNiNG. Opening and clos'ng electric circuits at pre-determined 
timer. 
1905 SrsciFicaTioss. 
1,009 ELiEsoN. Connections for accumulators. . 
1,224 EARLV. Trolley retrievers for electric tramcar. j 
1,400 B.T.-H. Co. (G.E. Co., U.S.) Incandescent electric Jamp sockets. 
2,579 WiLHBLMI. Cover for electric conductora, pipes or the like. 
2,789 B.T.-H. Co. (G.E. Co., U.S.) Protective devices for electric circuits. 
3,049 STrokms. Combined electric coupling and two-way plug. 
4,858 E.-A.-G. vorm. W. LaHMEYEB & Co. Compensating poles for 
dynamo-electric machines. (Date applied for, April 16, 1904.) . 
4,881 B.T.-H. Co. & LARZELERE. Electromagnetic brakes. 
5,012 Wessr. Electrically-operated pianos. 
5,649 BLOXAM (Goffin). Electric insulators. 
7,036 Weiss. Electricalls -propelled vehicles. 
8,524 THORNE. Safety appliances for exposed conductors. 
8,651 WEATHERILL. Dry battery. 
10,669 CaLLENDER'S CABLE & CONSTRUCTION Co. & WARD. Combined switch 
and fuse. 
11,036 Conran & BRADSHAW. Alternating-current measuring instruments. 
(Date applied for, May 27, 1904.) 
11,862 HUBBELL. Galvanic battery plates. 
13,383 B.T.-H. Co. (G.E. Co., U.S.) Conductors and insulating same. 
13,425 FaiRwEATHER (Benjamin Electric Mfg. Co.) Cluster electric-lamp 
sockets, 
15,591 CanhONX B. Electromaguetically influenciog arcs of lamps working 
with alternating current. 
17,146 Veritys Limitep & Gorr. Particular type of rheostat. 
17,170 Smits. Conveying telephonic messages to the interior of submerged 
submar nes 


PUBLISHED NOVEMBER 16, 1905. 
1904 SPECIFICATIONS. 


16,258 Waintraus. Transforming electric currents, 
July 23, 1903.) 

25,253 PniLLIPs. Section iosulator for trolley wires. 

24,874 B.T..H. Co. (G.E. Co, U.S.) Alternating-current generatora. 

25,282 SiSumNS & HALSKE Akr.- GRS. Electrode for radiant electrical 
energy. (Date applied for, Nov. 24, 1903.) 

25,656 B.T.-H.Co,,Mzygr & Hors. Electric power transmitting mechanism 

26,283 Imray. (Sox pour l'Exploitation de Compteurs Electriques 
Nittener & Co.) Electricity meters, 

26,772 zd Senate & Ke'ls) Electro-magnetic apparatus for e'ec- 
tric bits. 

27,082 CrawrorD. Ele.trical counting apparatus for ships’ logs. 

27,083 B.T.-H. Co. (G.E. Co., U.S.) Control of electric motors and appa- 
ratus therefor. 

27,517 Jacxson. Reflection in connection with electric light. 

27,599 HAMILTON X Ferranti LiMITED. Electricity meters. 

27,926 Lewis X Reason Mra. Co. (LTD.). Electrio demand indicators. 

28,044 Matrasws. Electricity meters. 

28,062 B. T.-H. Co. (G.E. Co., U.S.) Treating carbon and producing same. 

28,129 HiRTz. Permeable diaphragms for use in electrolytic cells. 

28,252 Stacps & WHITE. Switches, plugs and the like. 

28,278 THonNTOow, Instrumenta for jadicating charged or uncharged con- 
dition of electric cab‘es or other electric app:iauces. 

29,343, 29,545 and 29,546 Down & WisEMAN, Electrical gae- iguiting and 
extinguishing apparatus, : 


1905 SPECIFICATIONS. - 


954 CaURCHWARD. Vapour electric apparatus. (Date applied for, 1/18/’01.) 
B.T..H. Co. (G.E. Co, 60.8 Motor driven air compressors. 
3,918 B. T.-H. Co. (G. E. Co., U.S.) Electric fans. 
4,040 BUn EI. Electrio motors. 
1 


(Date applied for, 


4,321 Lewis, HL & WERTrrIsLD. Sparking plugs for internal combustion 

engines. 

4.354 1 Electric time switch. (Rights not granted.) 

4,885 BIRN AUM & BELL. Common battery cer tral-station telephone 
sys tems. 

6,9878 WnuiTNEY. Fallers for electric stop-motion mechanism for lcoms. 
(Date applied for, April 3, 1905.) 

7,082 Skinner. Electrical alarm mat. 

8,196 Perkins & Jackson. Multiple-unit control for electric motore. 
(Date applied for, June 6, 1904.) 

13,384 B.T.-H.Co. (G. E. Co., U. S.) Electric conductors and insulating same. 

15,475 SropoLA. Explosion gas turbines. (Date applied for, July 4, 1904.) 

135,587 SigMENS Bros. & Co., Barry & Topiis. Starting switch for three- 
phase motors having resistance in series with rotor. 

135,954 HaRBisON. (E:ectric Railway Improvement Co.) Electrical test- 
ing devices. 

14,131 Happay. (Akt. Ges. Industiiefür Holzverwertung.) Sound proof 
telephone chambers. 

14,208 SixMENS Bros. & Co, (Siemens Schuckerlwerke G. in. b. H.) Switch 
apparatus for supplying current-consuming devices on several 
motor cars of electric trains, : 

17,740 ScuNEIpER. Exploding mines by electrical waves. 
for, Oct. 25, 1904.) 

17,741 SCHNEIDER. Explosive coherer powder. (Date applied for, 10/27/04.) 

18,013 PovaH & LivETT. Means of rectifying alternatiog electric currents 


(Date applied 


MEXICO ELECTRIC TRAMWAYS (LTD.)—Keturn to Oct. 11 gives capital 
as £1,000,000 in 500,000 ordinary and 500,000 preference shares of £1 
each, all of which have been taken up. £500,000 has been paid on the 
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1904 SPECIFICATIONS. ; 
23,726 Wirt. Rheostats. (Date applied for, Nov. 6, 1903.) 


23,952 ARMSTRONG & ORLING. Telegraphic apparatus. 

24,699 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control. 

25,586 voN ZWEIGBERGK. Single-phase commutation electric motors. 

26.290 B.T.-H. Co. (G.E. Co., US.) Alternating current motor control. 

26,391 Smita. Mechanism for use in conjunction with apparatus for 
utilising electro-magretic or Hertzian ” waves. 

27,083 FrEMINC. Instruments for measurement of wave-lengths in wira- 
less telegraphy. 

28,749 Lacey X Horman. Telephones particularly for divers. 

29,057 MIRO WSK V. Electric insulation. 

29,065 Burer. E'ectric dry batteries. 

29,377 FigLD X Fraranti LIMITED. Fuses for electrical circuits. 

29,448 Konitzer. Are lamps. 


1905 Spec: FICATIONS. 


1,563 FIELD. Electrical measuring instrumenta. 
3,347 TouRTEL. Switch apparatus for coin-freed electricity meters. 
5,149 CoTrwomE. Telephone and liks trans nitters. 
9,991 Ectcraic Ienition Co. & HALL. Switches. 
11,0364 and 11,0368 Conrap & BrapsHAw. Alternating-current measuring 
instruments. (Date applied for, May 27, 1901) (Originally in- 
cluded in No. 11,036 1905.) 
11,702 B.T.-H. Co. (G.E. Co, U.S.) Dynamo electric machines. 
12,424 Kitser. Telegrapby. 
13,036 RauscH & GOoN COLT. Electric clock aud alarm systems. 
13,0934 Bout. (Duntley.) Electric drills. (Date applied for, June 21,1905.) 
14.663 Scares. Central battery telephone transmitters. 
16,772 Siemers Bros. & Co. & Huppieston. Electric coupling boxes for 
electric machines. 
20,371 Siemens Bros. & Co. (Siemens Schuckeriwerke, G. w. b. H.) Appa- 
ratus for sound transmission by electrically-produced light and 
heat rays. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


— —u— 


NEW COMPANIES. 


ADVANCE ENAMEL & VARNISH Co. (LTD.) (86,629.)—Reg. Nov. 28, 
capital £15,000 in £1 shares, to acquire and carry on the busiuesses of 
enamel and varnish and of insulating compound manufacturer, &c., 
carried on by T. Pittman at Plymouth, &. First directora, H. Brooking, 
G. F. Watson, H. T. Robins and W. K. Yoalden. Reg. office, 1, Station- 
road, Plymouth. 


BRITISH, FOREIGN & COLONIAL AUTOMATIC LIGHT CONTROLLING 
CO. (LTD.) (86,662.)—Reg. Nov. 30, capital £100,000 in £1 shares, to 
adopt an agrement and to acquire patents, licences, inventions, &c., and 
to carry on the business of mechanical engineers, manufacturers of elec- 
trical and other machinery and apparatus, metal workere, machinists, 
electrical and gas engineers and merchants, hardwaremen, contractors 
for supply of machinery and apparatus relating to electricity, gas, &c. 
First directors are Sir Edward P. Wills, Bart., K.C.B., J. Gunning, C. J. 
Haydon and H. L. Riseley. Reg. office, 55, Broad-street, Bristol. 


BRITISH UNITED ENGINEERING CO. (LTD.) (86, 682.) — Reg. Dec. 1, 
capital £10,000 in £1 shares, to carry on the business of mechanical, 
electrical and general engineers, manufacturers, buyers and sellers of and 
dealers in all kinds of vehicles, manufacturers of and dealers in elec. 
trical, telegraphic, telephonic and other apparatus, &. Reg. office, 175, 
Piceadilly, London, W. 


MIDLAND COUNTIES RAILWAY SYND. (LTD.) (86,535.)— Reg. Nov. 23, 
capital £1,000.in £1 shares, to carry on the business of tramway, railway, 
omnibus and van proprietors,carriers of passengers and goods,constructora 
of and dealers in tramway and railway carriages, trucks, locomotives, acou- 
mulators, dynamos and equipments, suppliers of electricity, &c. 


SHARPE & CO. (LTD.)  (56,174.) Reg. Nov. 14, capital £2,000 in £1 
shares, to acquire bosiness carried on at Devonport and Stonehouse, as 
M. Sharpe, and to carry on the business of olectrical engineers, electri- 
cians, suppliers of electricity, «e. First directors, M. A. Sharpe 
(managing), F. Maxwell and J. H. Starkey. 


H. E. STEEL (LTD.) (86,623.)—Reg. Nov. 27, capital £10,000 in £1 
shares, to carry on the business of electcical, automob:le and general 
engineers, automobile, omnibus and public carriage manufacturers, agents, 
dealers and proprietors, electric wiring and electrical appliance manu- 
facturers, &:. Mr. H. Ripley is first chairman, and Messrs. H. E. Steel 
and H. E. Ripley are first managing directors. Reg. office, 27, Regent- 
street, Cheltenham. 


TRACTION UNIFICATION (LTD.) (86,695.) —Iteg. Dec. 1, capital £10,000 
in ls shares, to undertake any business relating to the application of 
mechanical or other power, or to traction, haulage, conveyance or other 
similar operations. 


STATUTORY RETURNS. 


BRITISH PROMETHEUS CO. (LTD.) According to return to Sept. 15, 
capital is £5,000 in £1 shares, all of which have been taken up. £2,500 
has been received and £2,500 is considered as paid. Mortgages and charges, 
£3,000. di 


preference and £500,000 is considered as paid on theordinary. Debentures 
created prior to 1900, £400,000. Debentures created since 1900 £500,000 
(issued, £200,000). 


MONTE VIDEO TELEPHONE CO. (LTD.)— Return to Nov. 9, gives capital 
as £160,000 in 87,000 preference and 73,000 ordinary shares of £1 each, 
of which 86,492 preference and 72,680 ordinary have been taken up. 
£159,172 is considered as paid. Mortgages aud charges, nil. 


NEW CENTURY ARC LIGHT CO. (LTD.)—In return to Oct. 30, capital is 
£30,000 in 25,000 ordinary and 5,000 preference shares of £1 each, of 
which 14,306 ordinary and 5,000 preference have been taken up. £1 per 
share has been called up on 2,506 ordinary and £2,506 has been received. 
£16,800 is considered as paid on 11,800 ordinary and 5,000 preference. 
Mortgages and charges, £7,500. 


PRESTED MINERS' GAS.INDICATING ELECTRIC LAMP CO. (LTD.)— 
Return to Nov. 13, gives capital as £20,000 in £1 shares, of which 16,500 
have been taken up. £1 per share has been called up on 7,500 and 5s. 
per share on 1,500 shares, and £7,872. 10s. has been received, leaving 
£2. 10s. in arrears. 7,500 shares are considered as fully paid. Mortgages 
and charges, nil. 


OITY NOTES. 


— — 


MEMORANDA (Dec. 7).— Bank rate 4 per cent. (since Sept. 28, 1905) 
Price of silver 295. d. per oz. Consols 89,4,— 8913 for money, 892 903 
for account ; 24 per cent. annuities 888—884. Consols Pay Day, Jan. 1; 
Stocks and Shares Continuation Day, Dec. 12; Ticket Day, Dec. 13; 
Pay Days, Dec. 14 and 29; Mining Share Carry-over Day, Dec. 11. 


ALLGEMEINE ELERTRICITATS GESELLSOHAFT, BERLIN.—The report 
for the year ended June last states that there have been satisfactory 
increases in orders and business in hand. The construction of steam 
turbo-dynamos and steam turbines for ships has proved a successful 
departure, while good progress has also been made in the electric light. 
ing of railway carriage?. The business done by the cable department 
was 20 per cent. greater than in the previous year. It has been found 
that low-voltage continuous-current Nernst lamps can, by simplification 
of the burner, be made at such a price that they will give an illumination 
equal to that of the carbon filament lamps at no greater cost, having 
regard to the fact that they only consume half as much current. Smaller 
towns are now adopting the policy of establishing municipal electricity 
works, in view of the lower capital cost and greater economy of working 
under modern conditions. The gross profit is 12,331,530m. (against 
10,438,703m. in the previous year), and, after payment of working ex- 
penses, rates and taxes and allowance for depreciation, the net profit is 
10,951,676m. (against 8,566,623m.), of which 8,600,000m. will be paid in 
dividend (10 per cent., against 9 per cent. on previous year). 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.) During the week 
this company invited applications for 185,000 £1 5 per dent. cumulative 
perpetual preference shares at £1. Os. 101. 


BULLERS LIMITED.—The directors report for the year ended July 31 
states that alter paying directors’ fees and managing directors’ salaries, the 
profit was £35,588, or with sum brought forward £36,369. Interest and 
dividends of 74 per cent. on the ordinary shares have been paid, and the 
directors propose to pay a further 24 per cent. on tke orJinary shares 
(making 10 per cent. for the year), to place £5,000 to reserve, to pay a 
bonus of 5 per cent. on the ordinary shares, and to carry forward £1,365. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)-—The transfer books 
and register of holders of the £400,000 5 per cent. first debenture stock 
and £300,000 43 per cent. second debenture stock will be closed from the 
16th to the 30th inst. inclusive. 


GENERAL ELECTRIC CO. (LTD.)—The transfer books of the 5 per cent. 
preference shares will be closed from 18th to 30th inst. inclusive. 


GENEVA TRAMWAYS CO. (LTD.)—The report for the year ended Sept. 30 
states that the gross profit on the working of the Swiss company was 
469,776°76 fr., and including 56, 390 45 fr. from previous year, the total was 
526,167°21 fr. After making provision for contributions to amortisation, 
renewal and reserve (158,030:35 fr.) and for sundry expenses (5,518:4€ fr.) 
the balance was 362,618 46 fr., out of which a dividend of 1 per cent. 
(200,000 fr.) has been paid, leaving 162,618:46 fr. to be carried forward. 
Additional rolling stock having become necessary, this balance, together 
with a further amount from the current year's earnings, has been set aside. 
Consequent upon the continued inability of the Compagnie Genevoise des 
Tramways Electriques to pay adequate dividends on its capital with which 
to meet the company's indebtedness, the revenue account shows a loss of 
£31,270. 18s. 5d., increasing the amount standing to debit of revenue 
account to £151,559. 123. 5d. The directors have every reason to be 
thoroughly satisfied with the assistance received at the hands of the 
directors of the Swiss company and also with the services rendered by the 
general manager and staff. 


MERSEY RAILWAY CO.—The debenture stockholders last week passed a 
resolution approving the company's proposed bill extending the period 
during which payment of interest on the debenture stocks (other than 
the new debenture stock) thall be contingent on the revenue available 
therefor in each separate year. The chairman (Mr. James Falconer) 
said that for the last complete year under steam power the gross receipts 
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ELECTRIO TRAMWAY AND RAILWAY, TRAFFIO RECEIPTS. 


Line. 


— — — 
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$ Plus? daye. Partly ejectrical, 


amounted to £61,404, and for the Jast complete year under electric work- 


' iag (ended June 30 last) the total receipts were £85,484. In the two yoars 
preceding the change there was a falling off of £16,000 in earnings, but in 
the oe ra following the adoption of electric traction the receipts rose 
by £ 


MACKAY COMPANIES.—In the note which appeared under the above 
heading in our last issue (p. 291), the rate at which dividends will be paid 
by the Union of London & Smiths Bank should have been given as 
4s. 14d. to the United States dollar (not 4s. 01-12d.). 

The regular quarterly dividend of 1 per cent. on the preferred shares 
and the semi-annual dividend of 1 per cent. on the common sbares in the 
Mackay companies will be paid on Jan. 2. The transfer books will be 
closed from 17th inst. to Jan. 1 inclusive. 


RAND CENTRAL ELECTRIC WORKS (LTD,)—The result of working fur 
November was 866,000 units generated, yielding as gross revenue £8,100, 
against 795,060 unita and £7,450 revenue for the corresponding period 
last year. 


SIEMENS & HALSKE A.G.— At the meeting on the 21st inst. a dividend 
of 9 per cent. (against 7 per cent. in previous year) will be recommended 
for the past year. - Ample provision for depreciation, reserve, &c., hss 
also been made. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 


ordered £100,000 4 per cent. redeemable debenture stock of the Oriental 
Telephone £ Electric Co. (Ltd.) to be quoted in the official list. 


COLONIAL AND FOREIGN INVESTMENTS. 
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NOTES. 
— — 


WE are in a position to state that the award of the con- 
tract for the electrical equipment of the London Bridge, Peck- 
ham Rye, Victoria line of the London, Brighton & South 
Coast Railway to the Allgemeine Elektricitäts Gesellschaft of 
Berlin is practically settled. Negotiations are being concluded 
between the representatives of the company and a sub com- 
mittee of the directors, and the agreement arrived at will sut- 
sequently be confirmed at a board meeting. We are informed that 
the company's guarantees as to efficiency, heating, power factor, 
acceleration and energy consumption per car-mile are all better 
than those of other tenderers, and that the price is also consider- 
ably lower. Except for the motor equipment of the first few trains, 
which will be of German make, everything is to be manufactured 
in this country — even the trucks, switches and switchboards. 

Much of the work will therefore be let to sub-contractors. It 
will be remembered that the single-phase system is to be 
adopted, similar to that erected by the Allgemeine Elektrici- 
tite Gesellschaft between Niederschóneweide and Spindlersfeld, 
near Berlin. Originally it was intended to convert only the 
part of the line from Battersea Park to Peckham Rye to elec- 
tric traction as a first instalment, but now it has been decided 
that the whole line—Victoria, Grosvenor-road, Battersea Park, 
Wandsworth-road, Clapham-road, East Brixton, Denmark-hill, 
Peckham Rye, Queen’s-road (Peckham), Old Kent-road and 
Hatcham, South Bermondsey and London Bridge (about 8 miles) 


round the curve of the earth’s surface. 


is to be equipped electrically. It is also now definitely settled 
that the company will not generate its own electrical energy, 
but will purchase it from a power company—from the Addi- 
tional Electric Power Supply Co., we may anticipate, if its 
Bill should pass through Parliament this session. . 


WE give elsewhere in this issue an abstract of Dr. J. ERSKINE- 
Murray’s Paper on Wireless Telegraphy, read before the 
Glasgow meeting of the Institution on Tuesday. ` ‘Perhaps the 
chief call for remark arises out of the formule and theory 
offered to account for the propagation of electrical waves 
The hypothesis in 
question—that the spreading of the waves into space is pre- 
vented by a highly-conducting layer high in the atmosphere, 
so that the waves travel round the earth much as if between 
two parallel conducting planes—is not a new one, but now it is 
claimed as proved by the measurements of DUDDELL and 
TAVLOR. There are, it seems to us, two good arguments 
against the proposed theory. In the first place, the waves 
have to pass through layers of medium conductivity before 
reaching those of good conductivity ; and the dissipation of the 


energy in these middle layers will probably bring about nearly 


the same result as would unrestrained expansion into space. 
——— 

IN the second place, it is doubtful if DUDDELL and TAYLOR'S 
results can be interpreted in the way set forth in the Paper, 
even for a plane earth, let alone a spherical one. They could 
be better interpreted in this way: If the energy of the air- 
wire current is proportional to the energy carried by the waves 
through the medium near the air-wire, then DUDDELL and 
TAYLOR's observation that the current received varies inversely 
as the first power of the distance would seem to show that the 
energy of the expanding wave-front diminishes according to 
the inverse square law—the ordinary law of free propagation 
into space. Of course, we may say that current-producing 
power, whatever it may be in terms of the properties of electro- 
magnetic waves, is shown by DUDDELL and TAYLORS experi 
ments to vary inversely as the distance, and thus we may 
escape committing ourselves to any hard and fast, theory about 
the law according to which the energy in the wave-front is con- 
served. Further than that, we think, we cannot go. 


— — 


THE question of technical education is undoubtedly one of 
the questions of the day, and however opinions may differ as 
to the methods to be adopted, we think that all are agreed 
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that the young worker who, at the outset of his industrial 
career, has the opportunity of equipping himself with the 
knowledge of the prineiples underlying his calling, will not 
only substantially improve his chances of a more remunerative 


employment, but will at the same time, be more likely to 


benefit the progress of the industry to which he belongs. 
Much can be said on this many-sided problem, and a valuable 
contribution to the literature of the subject is found in the 
Report of an inquiry as to the co-operation of employers and 
technical institutions issued this week by the Association of 
Technical Institutions. 

ON 

THE report contains a return of the ways in which employers 
of labour in various industries assist their apprentices in the 
matter of obtaining technical instruction, and we are pleased 
to note the large number of' cases in which assistance in some 

form or another is given. In the majority of instances, the 
help given refers to evening classes. A large number of firms 
pay their men's fees, either wholly or in part, —sometimes when 
the classes are commenced, and sometimes as a refund to the 
apprentice upon receipt of a satisfactory report as to his pro- 
gress. In other firms the lost time, if the classes are held 
in the daytime, is paid for by the employers or in the case 
of evening elasses the student is allowed to leave work before 
the ordinary hour of closing without loss of pay, and in some 
instances even, he is permitted to be one hour late the morning 
following a class night. One or two firms give scholarships which 
include the supply of books, and many employers offer prizes 
of books and instruments for successful class work. Another 
question which is touched on is the attitude of the foreman and 
the workmen to the question of technical instruction. "There is 
great variety in the information received on this point. Inone 
town the foremen are reported as very obstructive.” In other 
towns, however, co-operative societies of workmen materially 
help; in one case they actually pay the fees of 20 evening 
students chosen from among their own body, and offer six 
scholarships covering the day-school fees. Although the older 
race of works managers and foremen who have not been tech- 
nically educated themselves do not appear to like the idea of 
the younger generation knowing more than they do, no doubt, 
with the spread of technical instruction, the foremen of the 
future will bo the men who have themselves profited by atten- 
dance at classes, and will be willing to extend the same advan- 
tage to those who are to come after them. 

WHILE this encouragement to workmen is to be commended, 
there is one danger to be avoided—viz., that of aiming at too 
high a standard in these classes. No object can be gained by 
educating the workman above his station. A good workman 
is more useful than a bad engineer, and while the supply of 
engineers to fill the lower ranks of the profession exceeds the 
demand, the skilled workmen is always in request. 


— ——— D QM 


Water-power Utilisation in India.—According toa Reuter’s 
correspondent, His Royal Highness the Prince of Wales, who is 
now being entertained in Cashmere, referred in appreciative 
terms, in the course of a speech on Friday, to a project for 


Street Lighting and Fog.—Our provincial readers will be glad 
to learn that during the recent fogs in London the superior 
penetrating power of the flame arc lamps as compared with the- 
ordinary arcs and the incandescent gas lamps was very evident. 

Cable Interruptions. 


Date of Interruption. 
Tarifa—Tangier .......... eee erre nee Jan. 18, 1904 
Jamaica—Colon .............cee eee ee Jan. 10, 1905 
Cadis—Teneriffe............... 3 July 20, 1905 


Tramwaysand Light Railways Association. — On Wedn esday, 
January 10, 1906, Mr. A. L. C. Fell, chief officer of the London: 
County Council Tramways, will read a Paper on “ Brakes" 
before this Association. The meeting will be held at the 
Society of Arta, John-street, Adelphi, at 8 p.m. 

Personal.— We are glad to announce that the statement in 
Dono Times to the effect that. Sir Oliver Lodge is 
seriously ill was quite incorrect. In response to our enqmriee, 
Sir Oliver telegraphed us on Wednesday afternoon that. his 
illness was “slight, temporary, and not. worth mentioning." 

Birmingham University.—A gift of £10,000 has been offered 
to the University of Birmingham by Mr. Charles C. Harding 
and his sisters, Miss E. R. Harding and Mrs. Fiedler. The 
object of the donors, whose late father took a very deep 
interest in the university movement in Birmingham, is the 
erection of a library. A small committee has been appointed 
by the University to consult with the donors of the gift, and 
the donation has been accepted with gratitude by the Univer- 
sity Council. ns 

Royal Institution.— The following arrangements have now 
been made with regard to the meetings of the Royal Institution 
before Easter :— ö | 

Friday evening discourses at 9 p.m., January 19th, ** Some Applications 
of the Theory of Electric Discharge to. Spectroscopy," by Prof. J. J. 
Thomson, F.R.S.; Friday, February 2nd, * The Electric Production of 
Nitrates from the Atmosphere,” by Prof. Silvanus P. Thompson, F. R. S.; 
Friday, February 16th, “The Passage of Electricit Through Liquids,” 
by W. C. Dampier Whetham, F.R.S.; Friday, March 30th, Recent Pro- 
gress in eto-Optics, by Prof. P. Zeeman, of Amsterdam University. 
It is to be noted that during the 1906 session the lecture hour on Tuesdays 
and Thursdays has been changed to five o'clock. A series of lectures 


be given on Thursdays, March 22nd, 29th and April 5th, by Prof. Bertram 
Hopkinson on “Internal Combustion Engines" (with experimental 


illustrations). 

The Nobel Prizes.—A Nobel prize, amounting to about 
£7,700, an illuminated diploma and an inscribed gold medal, 
has been awarded to Prof. Philip Lenard, of the University of 
Kiel, in recognition of his work in connection with the cathode 
ray. Prof. Lenard is professor ordinarious and director of the 
Physical Laboratory at the University of. Kiel where he has 
carried out considerable experiments on cathode rays and allied 
subjects. In 1903 he was made Doctor of Medicine honoris 
causd by the University of Heidelberg. He was born in 1862, 
and was educated at the Universities of Berlin and Heidelberg 
where he worked under Bunsen, Helmholtz and Quincke. He 
has already received the Baumgartner prize, awarded by the 
Akademie of Vienna, the Rumford medal of the Royal Society 
of London, the Matteucci medal awarded by the Societa Italiana 
delle Scienze of Rome, and the Prix Locaze awarded him by the 
Academy of Paris for his cathode ray researches and experiments. 

Coal Smoke Abatement Conference.—The Royal Sanitary 
Institute, in conjunction with the Coal Smoke Abatement 
Society, has been holding a conference and exhibition on 
smoke abatement in the Horticultural Hall, Westminster 
(London) this week. The President, Sir Oliver Lodge, F.R.S., 
was unable, through indisposition, to be present at the opening 
on Tuesday, and an address by him on “ The General Problem 
of Combustion Reform ” was, in consequence, read from his 
notes. On Wednesday a number of Papers, followed by a 
discussion, upon '* Domestic Smoke Abatement,” were read, 
and yesterday the subject of the day was “ Factory and Trade 
Smoke Abatement.” Eight Papers dealing with the various 
aspects of this question were submitted. To-day the questions 
of “ Administration, Legislation and Necessary Reforms” will 
be discussed. Sir William Preece presided over yesterday's 
sitting. Visits have been paid to the Lot’s-road generating 
station of the Underground Electric Railways Co. of London 


utilising the waters of the river Jehlem for the purposes of an | and the South Metropolitan Gas Works. A fuller report of 


electric railway. 


the whole conference will be given in our next issue. 
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Society of Engineers.—The 51st Annual General Meeting of 
the Society of Engineers was held on Monday last, Mr. 
Nicholas J. West, president, in the chair. The following gentle- 
men were duly elected by ballot as the council and officers for 
1906, viz :— 

As president, Mr. Maurice Wilson ; as vice-presidents, Messrs. Richard 

St. George Moore, Joseph William Wilson and William Henry Holttum ; 
as ordinary members of oouncil, Messrs. John Aird, Joseph Bernays, 
Alexander Graham Drury, George Abraham Goodwin, George Green, 
Edward John Silcock, Diogo Andrew Symons and Francis George Bloyd ; 
as honorary secretary and treasurer, Mr. David Butler Butler ; as honorary 
auditor, M. Samuel Wood, F.C. A. 
The president announced that the Rt. Hon. Lord Rayleigh, 
F.R.S., O.M., chairman of the National Physical Laboratory, 
and Sir Alexander Richardson Binnie, president of the Institu- 
tion of Civil Engineers, had been elected by the council as 
honorary members of the society, thus filling the vacancies 
created in the list of honorary members by the deaths of Sir 
Lowthian Bell and Mr. James Mansergh.. Among the pre- 
miums awarded by the council for Papers read during the past 
session was the president's gold medal to Mr. Sherard Cowper- 
Coles for his Paper on “The Metallic Preservation and Orna- 
mentation of Iren and Steel Surfaces.” 


Birmingham and District Electric Olub.—The first annual 
report of the committee of the Birmingham and District Electric 
Club states that the membership at present amounte to 82, 
there having been a steady increase month by month. The 


following is a list of the Papers read during the first session :— 


Presidential address, by John J. Inniss; Aluminium: Some of its 
Electrical Properties," by W. Smith; Starting and Speed Regulation of 
the Electric Motors," by E. Wood ; ** Electric Lifting Machinery," by E. 
C. R. Marks; Lightning Conductors,” by W. Whitehouse; Cheap Fles- 
trical Energy for Power Purposes,” by Joseph A. Jeckell. Discussion on 
the following subjects: Gas v. Electricity,” introduced by J. A. Jeckell ; 
“ Suction v. Town Gas for Power Purposes," introduced by Mr. Moon; 
„Water Tube v. Lancashire Boilers, introduced by Mr. Marks; ‘‘ Elec- 
tic Furnaces,” by J. H. Stansbie; Direct v. Alternating-Current 
Motors,” introduced by J. A. Jeekell ; ** Copper v. Carbon for Motors and 
Dynamos.“ introduced by Mr. Smith; ** Telegraphy and Telephony,“ in- 
troduced by Mr. Whitehouse. | 
Two interesting visits to power stations were made during the 
summer months—viz., Coventry and Redditch—and the report 
recognises the courtesy shown to the members by the respective 
managers, Mr. J. A. Jeckell and Mr. Ferguson. The funds 
show a small credit balance, and the committee expresses the 
hope that an extended list of Papers and more numerous visits 
will result in a greatly increased membership. Mr. J. A. 
Jeckell, chief electrical engineer to the Coventry Corporation, 
has been elected President for the forthcoming session. 


The Paris Automobile Exhibition. —The eighth annual Salon 
d Automobiles is to be officially ina d to-day in the Grand 
Palais in the Champs Elysées. One of the features of electric 
interest in the show, apart from the very tastefully arranged 


illuminations, is the new petrol electric carriage shown by the | 


Compagnie Parisienne des Voitures Electriques Krieger, which 
is described in our contemporary the Motor Car Journal. A 
20 KH. P. four-cylinder 12 engine of the usual type drives a 

compactly-constructed compound- wound dynamo which supplies 


current to the two driving motors, geared to the rear wheels of | 


the carriage by the usual Krieger internal year. A series- 
parallel controller with five notches is used in connection with 
these motors, further control being obtained by throttling 
the admission to the engine. A small battery is carried. 
This is not used as a reserve of power, however, but for 
providing a part of the excitation to the dynamo and for 
starting up the engine. In addition to the usual mecha- 
nical brakes, a pedal is provided by which the driver can first 
disconnect the motors and then short-circuit them progressively 
on the resistances. Amongst other purely electric carriages 
at the exhibition, a new type is shown by the Société des 
Voitures Electriques Vedrine, in which particular attention is 
paid to the springing. One motor n is employed, and the 
control is entirely by field regulation. With regard to ignition 
systems, high-tension magnetos are increasingly replacing low- 
tension magnetos. Accumulators are rarely employed, except 
as an alternative to the high-tension magneto with a simple 
two-way switch. 


Engineering Standards Committee.—A report of the work 
of the Engineering Standards Committee from its inception to 
July 31, 1905, has just been issued. The booklet contains a 
list of all the members serving on the various committees and 
also a list of the publications and templates issued by the 
Committee. 

It may be remembered that in January, 1901, on the motion of Sir 
John Wolfe Barry, K.C.B., the Council of the Institution of Civil Engi- 
neers appointed a committee to consider the advisability of standardising 
various kinds of iron and steel sections. This committee consisted of six 
members—viz., Sir Benjamin Baker, Sir John Wolfe Barry, Sir Frederick 
Bramwell, Sir Douglas Fox, Mr. James Mansergh and Prof. W. C. Unwin. 
At the firat meeting of this committee it was decided to recommend that 
the Councils of the Institution of Mechanical Engineers, Institution of 
Naval Architects and the Iron and Steel Institute be invited each to 
appoint two additional members on the committee. In November, 1901, 
the original reference to the committee was enlarged, by resolution of the 
several supporting institutions, to embrace the standardisation of loco- 
motives Md gi of tests for engineering materials. In January, 1902, Sir 
Willism Preece, K.C.B., suggested that the standardisation of eleotrical 
machinery should be undertaken, and as a result the Institution of Elec- 
trical Engineers was invited to co-operate. In June, 1902, the reference 
to the sommittee was formally enlarged to include the standardisation of 
electrical plant, In this way the number of committees has gradually 
grown from the original single committee to 35 sectional committees and 
sub-committees, and the whole work is now supported by the five leading 
technical societies of this country, which include, of course, the Institu- 
tign of Electrical Engineers. The committee is also receiving the counten- 
&nce and support of His Majesty's Government, and there are serving on: 
the different committees official representatives from most of the cal 
societies and trade associations of the country. Committees and sub- 
committees are now dealing with the following electiinal standards: 
Generators, motors and tranaformers, prime movers for electrical pur- 
poses, physical standards, telegraph and telephone material, electric cables, 
electric tramway material, electric automobiles and electrical plant acces- 
sories. 


The Energy Consumption of Electric pu ce to- 
the Engineering and Mining Journal of New York, the New 
York Edison Co. made two series of tests with the Durkee- 
electric drill during the early part of this year. The first 
test was conducted at the 191st-street station with the follow- 
ing results :— 


No. of holes] Depth No. of work-|Time lost blast- No. ft. drilled! Kw.-hrs. 
drilled. 


in inches ing hours. ing & mucking.| per day. consumed. . 
T 20: 58 87 
1 58 6 0 ° 
15 58 s 1 0 78 109: 
18 58 8 1 20 63 9:4 
12 58 8 1 16 58 8:7 
18 58 8 1 15 63 9:4 
2 58 1 0 6 10 15. 
12 58 8 1 10 58 8:7 
18 58 8 1 50 63 9:4 - 
8 58 24 0 40 15 92 
10 58 7 0 385 48 8:2: 
8 58 6 0 50 39. | 58- 
2 58 1 0 0 9 | r3 
9 58 6 0 40 44 6:6 - 
11 58 8 0 45 53 T9: 
12 58 8 0 25 58 87 
13 56 8 0 30 63 9:4 
11 | 58 8 0 29 53 7˙9 
5 58 1 9·0 
i 7 ; Je 0 35 6 
5 | » 
: 45 }s 1 6 49 7 
16 36 8 0 45 48 6:3 


The average drilling per day was over 60ft., at an average: 
cost of 1.5c. per foot. The second test was made at the north- 
east corner of Twelfth-street and Fourth-avenue with the fol- 
lowing results - 


No.ofholes| Depth |No.of work. No. ft. drilled | Kw.-hrs. | Kw.-hr. 
drilled. lin inches! ing hours. per day. consumed. | per ft. 
17 48 80 68. 8:09 0:181 
17 48 8:0 68 8:85 0:128 
18 48 8:0 72 806 | | 0120 
8 48 1:5 12 0:05 0:04 
11 48 6:0 44 4:05 0:92 
20 36 8:0 60 6:45 0:107 


At both 121st-street and Twelfth-street the rock is of mica. 
schist and muds easily. 
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The Preservation of Niagara.—-On November Ist the U.S. Act- 
ing Secretary of War sent a letter to the Governor of New York, 
calling to his attention the resolutions adopted by the Inter- 
national Waterways Commission at Buffalo regarding the move- 
ment started by President Roosevelt to save Niagara Falls from 
obliteration. The letter reads as follows :— 

At a meeting of the International Waterways Commission, held at the 
‘office of the American section at Buffalo, on October 28, 1905, the following 
resolution was adopted: Resolved that this commission recommends to 
the Governments of the United States and Canada that such steps be taken 
to prevent any corporate rights or franchises being granted or renewed by 
either federal, state or provincial authority for the use of the waters of the 
Ni river for power or other purposes until this commission is able to 
collect the information necessary to enable it to report fully upon the 
conditions and uses of these waters to the respective Governments of 
the United States and Canada.” In bringing this resolution to your 
attention I have the honour to suggest that it receive your most careful 


consideration with a view to carrying out as far as may be practicable the 
recommendation of said commission. 


According to the Railway and Engineering News of Chicago, 
it is said that this action of the Waterways Commission has 
the hearty approval of the President. The communication 
was referred to the Attorney-General, who gave an opinion that 
the encroachments of power companies on Niagara river could 
not be prevented unless the navigation laws were violated, 
Mr. Moody suggested, however, that much might be accom- 
plished by diplomatic negotiations between the United States 
and British Governments. It has been decided to take up the 
subject in this way through the International Waterways Com- 
mission, treating the river, falls and rapids as an international 
stream, and therefore subject to international jurisdiction, the 
rights of the State of New York and the Province of Oritario 


being wholly subordinate to those of the two national Govern- 
ments. 


Gas versus Electricity.—In commencing his Paper on the 
above subject before the London Electrica! Contractors' Ásso- 
ciation last Tuesday, Mr. C. E. Alger, of Newport, referred to 
the extravagant claims made by the gas interests, and expressed 
the opinion that these misleading statements had not yet been 
categorically refuted by electricians. He had, therefore, written 
a pamphlet comparing the two rival illuminants in all respects, 
and this pamphlet was to be distributed in his town, and 
would be placed at the disposal of electrical contractors 
in other places if desired. The Paper was based on this 
pamphlet. Electric lighting, it stated, was wholly superior 
to gas lighting. It was safer, cleaner, more convenient 
and constant, and lent itself more readily to artistic arrange- 
ments and designs. A number of figures were quoted to 
Show the large amounts of heat produced by gas burners and 
the surprising quantities of oxygen consumed. For outdoor 
illumination, the flame arc lamp was undoubtedly the cheapest 
artificial illuminant existent. A large number of gentlemen 
took part in the discussion, and many of them lent colour to 
their remarks (in a literal as well as a metaphorical sense) by 
handing round pamphlets distributed by the gas people, and con- 
taining ridiculous and contradictory atatements as to the supe- 
riority of gas over electricity for purposes of illumination. 
With one exception the speakers were unanimously of opinion 
that electric lighting was superior to gas in all respects. One 
speaker, however, thought that gas had greater fog-penetrating 
powers and was, for this reason, more suitable for outside light- 
ing, although he conceded that for interior lighting electricity 
carried the palm. Other speakers maintained, however, that 
flame arc lamps were better for penetrating the fog, 
besides being considerably cheaper and more convenient. One 
member after another rose to quote actual cases, in which 
the substitution of electric light for gas light had led 
to considerable economies. With electrical energy at 1d. 
a unit, heating and cooking became also cheaper by elec- 
tricity than by gas. A warning note was sounded against the 
purchase of cheap and nasty lamps, and attention was drawn 
by various speakers to the fact that considerable economy could 
often be effected by using lamps of small candle-power in places 
where high-power lamps were not wanted. Although appa- 
rently obvious, this plan was not always carried out. In other 
cases, such as in large halls, it might often be advantageous to 
instal a few arc lamps in place of hundreds of small incan- 
descent lamps. For people suffering from lung complaints 


electric light amounted almost to a necessity. In the unavoid- 
able absence of the chairman, Mr. E. L. Berry, during the first 


half of the proceedings, the chair was occupied by Mr. W. R. 
Rawlings. 


Róntgen Society.—At a meeting of the above Society on 
Thursday 7th inst, Mr. J. Butler Burke read a Paper on 
“The Spontaneous Action of Radium and other Bodies on 
Gelatine Media." Someof Mr. Burke's researches in this direc- 
tion were the subject of a letter to Nature, of which an abstract 
was given in our issue of June 23rd (Vol. LV., p. 385), when 
the striking resemblance to bacteriological forms of life pos- 


‘sessed by the bodies which he obtained was noticed, and the 


possible bearing of the results on spontaneous generation was 
freely discussed. The lecturer, however, commenced by ad- 
mitting that his results do not at present bear directly on the 
problem of life, and that the object of his Paper was to give 
an account of his own observations on the action of radium 
salts on organic, media, and not to theorise on spontaneous 
generation. After some introductory remarks on the work of 
such previous experimenters as Du Bois, Quinke, Leymann 
and others who had investigated the action of a variety of salts 
of such metals as barium on gelatine, and had obtained cell- 
like structures, Mr. Burke gave an account of his own experi- 
ments, recapitulating the results described in the letter men- 
tioned above. The bodies he obtained required a higher- 
poweted microscope objective for their detection than those of 
Du Bois and others produced by barium, and were markedly 
different in their behaviour and growth. They cannot be 
simply precipitates, nor indeed can they be bacteria owing to 
their solubility in hot water, but they appear to be a type of 


body which may be described as organic crystals. The difference 
between crystals and the most elementary forms of life is great, 


but the lecturer saw no reason why the two sides of the gulf 
between them were not the opposite ends of a line consisting of 
a continuous series of forms, and that in the past the original 
pares may have gradually been evolved in this way. 

here was something, however, in the conditions that was 
different, possibly some much more unstable elements than 
radium then existed ; at any rate, the gap exists, the interme- 
diate forms have not survived, and the new bodies which Mr. 


Burke’s experiments have brought to light, although possibly 
indicating where the gap commences, have certainly not 


bridged it over. A brief discussion followed the reading of the 
Paper, in which Sir William Ramsay and others took part, and 


although there are are several workers experimenting on similar 


lines no one appears to have obtained results of quite the same 


nature, and there appears some doubt as to how far the phe- 
nomena are really due to the effects of radium at all. 


The Measurement of High-frequency Currents and Electric 
Waves.—-The third Cantor lecture on the above subject by 
Prof. J. A. Fleming, F.R S., before the Society of Arts last 
Monday, was devoted to the measurement of frequency and 
resonance, the latter phenomenon being made clear to the 
audience by the mechanical analogy of two pendulums hung 
side by side from a piece of stretched cord. If the two pen- 
dulums were of the same length, the swinging of one caused 
the other to swing also, but if the pendulums had different 
periodicities, there was no such interaction. By placing the 
pendulums nearer together, or further apart, the time taken 
for the movement of one to be communicated to the other 
could be reduced or iucreased, and this corresponded, in wire- 
less telegraphy, to a strong and weak coupling. The lecturer's 
cymometer, an illustrated description of which is to be found 
in The Electrician, Vol. LV., p. 1041, was then explained, and 
an actual experiment was carried out, in the course of which 
it was found that there were two oscillations of quite different 
frequency in the circuit tested. This, the lecturer explained, 
was the case with every wireless telegraph transmitter. The 
current flowing in the cymometer circuit varies constantly as 
the handle of the instrument is shifted from one extreme 
position to the other, and this change in current can be readily 
traced by inserting a thermo-junction in the cymometer circuit 
and connecting it to a galvanometer. This test was carried out 
in view of the audience, and it was observed how the current 
first rose to a maximum, and, after dropping to a certain 
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extent, rose to a second maximum, after which it finally 
fell off. The curve thus obtained was called the resonance 
curve. In addition to measuring frequency, the cymometer 
could be used for the speedy determination of capacity and 
inductance and the methods of such measurements were experi- 
mentally shown. It was very often thought that the wave 
length was four times the height of the transmitting air-wire, 
but it has been found by actual measurement that it approxi- 
mated more nearly five times the length of the antenna. A 
very neat illustration of the fact that high-frequency currents 
occurred on the surface of conductors only, and did not pene- 
trate into the metal, was obtained by measuring succesaively 
the oscillation constants of three similar squares of copper, iron 
and galvanised iron wire respectively. The readings were 
practically identical in the first and third cases, but in the 
second case no reading could be obtained because of the mag- 
netising effect of the iron through which the high-frequency 
currents had necessarily to pass. Hence galvanised iron wire 
can well be used as & cheap substitute for copper, but iron wire 
should not be employed. As a last example of the many- 
sidedness of the cymometer, it was mentioned that the instru- 
ment could also be used for calculating the decrement of elec- 
tric waves. The synopsis of the fourth, and last, lecture of 
this seriea, at the Society of Arts next Monday evening, is 
given below :— " 

pony waves on wires— Velocity of propagation—Mechanical model 
—Loops and nodes of potential and current— Special qualities of spirals— 
Methods of detecting loops and nodes—Radiation from aerial wires— 
Velocity of free waves—Relations of free-wave length to antenna length 
—Direct and inductively coupled aerials— Determination of the wave- 
length and damping of the waves radiated from antennæ—Methods of 
syntonising coupled circuits with the cymometer. 

Annual Prize Distribution at the Northampton Institute. — 
The annual presentation of prizes at this institute was per- 
formed by Sir William Preece, K.C.B., F.R.S., last Friday, in 
the presence of a large number of parents of the students and 
other well-wishers of the institute. 

After a few appropriate us words by the chairman of the evening, 
Mr. L. B. Sebastian, Dr. R. MuLLINEAUX WaLusLEY, principal of the 
institute, reviewed the general progress made during the session 1904- 
1905, pointing out that the limits of accommodation had been reached, 
and that, unfortunately, a number of would-be students had to be turned 
away. The only way, then, to increase the work done by the institute 
was to urge the remaining students to put in as many hours as possible, 
and he was to say that the average hours of attendance per student 
had greatly increased. During the session in question the aggregate hours 
of wcrking had,been between 140,000 and 150,000. In the course of his 
further remarks, he referred to the success of the optical convention held 
at the Northampton Institute this spring, to the establishment of a metal- 
lurgical department, and to the fact that they had found no difficulty in 
placing all their students with manufacturers for a six months’ worksho 
practice without having to pay a premium. He alsospoke of the splendi 
social work done by the 16 clubs and societies of the institute. 

Before proceeding to distribute the prizes, Sir WiLLIAM PREEcE paid a 
warm tribute to the institute, and, en passant, also to the London County 
Council for its progressive policy in regard to educational matters. He 
deprecated the idea that Great Britain was behind other nations in respect 
to engineering skill and commercial activity. 

After the prizes had been distributed, a tour of inspection was 
made through the laboratories and workshops in which, as in 
former years, much of the work done by the students was 
exhibited to advantage, demonstrations of all kinds being also 
carried out by the teaching staff and the students. Of special 
interest were the demonstrations given and explained by Dr. 
Drysdale and Mr. Jolley in the electrical engineering labora- 
tory. Besides showing the more familiar methods of test- 
ing electric apparatus of all descriptions and explaining the 
instruments and connections employed for this purpose, these 
two gentlemen had a number of novel and ingenious devices 
on view. One was a handy instrument for determining 
the acceleration curve of electric machines. It can be 
used for a number of other purposes also. It consists of a 
tuning fork to the upper end of each limb of which is fixed a 
thin metal plate provided with a narrow slit parallel to the 
axis of the fork. The two metal plates overlap, and when the 
fork is set vibrating, the slits move in quick succession opposite 
to one another and back again. In the instrument shown, 
the slits come behind one another 6,000 times a minute. A 
disc, having 30 bold and equi-distant dots marked on its peri- 
phery, as well as a square and other suitable polygons about its 
centre, was fixed to the shaft of the machine under test. If 


this machine is running at 200 revs. per min., the time 

taken for a dot to move from one position to the next is 
1/6,000th of a minute. Hence, the disc will appear stationary 
at this speed, or a multiple of it, when viewed through the 
oscillating slits. In determining the acceleration curve, all the 
observer has to do is to give a sign to an assistant every time the 
dots appear stationary. The assistant notes the various times, 
and the time-speed curve can be plotted—in this example a. 
point being obtained at intervals of 200 revs. per min. The 
addition of the polygons on the card enables determinations to- 
be made of the actual speed. Another apparatus, for a similar 
purpose, and also based on the strobsoscopic principle, consisted: 
of a small cone, driven at synchronous speed by a small 
alternating-current motor fed from the same alternating supply 

which drives the motor to be tested. A small disc, Soad. 
with a number of equidistant openings, arranged symmetri-- 
cally around the centre, rests on the upper surface of the cone, 

and is driven by friction. This rapidly-rotating disc is inter- 

posed between a suitable source of light and a disc on the- 
machine shaft, and the slotted disc is moved along the cone 
until the disc fixed to the machine shaft appears stationary. 

The speed and slip of the machine tested are then given by the- 
position of the small slotted disc along the cone. 


ee 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, December 15th. 
PuysicaL SOCIETY. 

7 p.m. to 10 p.m. Exhibition of Electrical, Optical and other ig 
sical Apparatus at the Royal College of Science, Exhibition-road, 
South Kensington. 

NORTH-EAST Coast INSTITUTION OF ENGINEERS AND SHIPBUILDEBS. 

7:30 p.m. General Meeting at the Literary and Philosophical 
Society, Westgate-road, Newoastle-on-Tyne. . Included in the 
business of the evening will be the discussion on Mr. Schofield's 
Paper, “Pneumatic Tools as applied to Ship Construction.” 


JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel, Victoria-street, 
Westminster. Paper to be read: “Electric Mains for Power: 
Transmission," by Prof. J. T. Morris. 

INSTITUTION oF Cry. ENGINEERS : STUDENTS’ SECTION, | 

8 p.m. Meeting at 25, Great George-street, Westminster, London.. 
Paper: Tests of Street Illumination in Westminster,” by 
E. E. Mann. 

INSTITUTION OF MECHANICAL ÉNGINEEBS. 

8 p.m. Ordinary General Meeting, when the adjourned discussion 
on the seventh Report of the Alloys Research Committee will be : 
taken. The subject of this Report is: ‘‘On the Properties of a 
Series of Iron-Nickel- Manganese-Carbon Alloys," by Dr. H. C. H. 
Carpenter and R. A. Hadfield. 

ErEcTRo-Hanxonirc Society. 

8 p.m. Smoking Concert at the King's Hall, Holborn Restaurant. 

Mr. J. Gavey, C.B., will preside. 
SATURDAY, December 16th. 
JUNIOR INSTITUTION OF ENGINEERS, 

10 a.m. Visit to the works of Messrs. Johnson & Phillips, Old: 
Charlton, Kent. 

Grascow TECHNICAL COLLEGE SCIENTIFIC Society. 

7:30 p.m. Meeting at the Glasgow and West of Scotland Technical: 

ollege, George-street, Glasgow. Paper: The Economy of 
Power Production—Relative Merits of Gas and Steam Engines 
for Various Pee by W. D. Hamilton. 
MONDAY, December 18th. | 
> `m . SOCIETY or ARTS. 

8 p.m. Cantor Lecture IV.: The Measurement of High-Frequency - 

Currents and Electric Waves," by Dr. J. A. Fleming, F. R. S. 
TUESDAY, December 19th. 
INsTITUTION OF CIVIL ENGINBEBS. 

8 p.m. Ordinary Meeting, when the following Paper will be submitted 

for discussion: Heat Economy in Factories,” by H. A. Mavor. 
WEDNESDAY, December 20th. 
INSTITUTION oF CIVIL ENGINEERS ; STUDENTS’ SECTION. 

2:30 p.m. Visit to the works for the extension of the City & South 
London Railway Co. to Euston. Assemble at the site of the. ` 
King’s Cross station, close to the Great Northern Hotel. 

SOCIETY OF ARTS. 

$ p.m. Ordinary Meeting. Paper to be read: The Aerograph 

Method of Distributing Colour," by C. L. Burdick. 


FRIDAY, December 22nd. 


INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting at the Royal Technical Institute, Salford. Paper 
to be read: “The Electrical Equipment of Automobiles," by. 
J. C. Ward. 
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LONDON COUNTY COUNCIL ELECTRIC POWER 
SCHEME. 


A joint report of the Parliamentary and Highways com- 
mittee of the London County Council on the electric power 
bill which the Couneil proposes to introduce in Parliament next 


session was placed before the Council on Tuesday. 

Since the committee's last reports (The Electrician, November 8rd 
and 17th, pp. 109 and 188), Mr. A. L. C. Fell (chief officer of tramways) 
and Mr. John H. Rider (tramways electrical engineer) have worked 
out the details of & scheme to be submitted to Parliament, and the 
services of Sir William H. Preece, K.C.B., F.R.8., Mr. Robert Hammond 
and Mr. John F. C. Snell have been retained to assist both in working 
out the scheme in its initial stages and by giving evidence before the 
Committees of Parliament in: due course. The complete scheme sub. 
mitted is, in the opinion of the Parliamentary and Highways committees of 
the Council, both feasible and practicable ; they think it would not only 
be of great assistance to authorised distributors, but would also be of 
great public benefit. 

The scheme provides for the temporary surplus of energy from the 


Council's tramways electricity generating station at Greenwich being sup- ` 


plied as required at the earliest possible date to some of the existing distribu. 
ting undertakings. The erection of the second section of the Greenwich 
generation station is already in progress, and, in view of thearrangements 
which have been made with regard to the early reconstruction of the 
Council's (Northern) tramways. the large number of new tramways which 
the Council is authorised to construct, and the suggested tramway ex- 
tensions, the whole capacity of both portions of the generating station — 
namely, 34,000 kw. normai—will not within the next five or six years be 
required entirely for tramway purposes. The committee's suggestion 
is, therefore, that advantage should be taken of this fact to press 
forward the work on the second section of the Greenwich generating 
station, in order that, as far as possible, this station may for a time, as 
stated, meet certain of the demands for electrical energy which cannot be 
dealt with by existing undertakings. In the meantime, it is proposed that 
a station shali be erected on land by the riverside at Battersea to be 
specially acquired for the purpose. This station will, in the main, serve 
for the supply of energy to distributing undertakings, and ultimately for 
the purposes of the Council’s own tramways. The site suggested for the 
proposed new staticn is situated on the south bank of the Thames near 
Grosvenor-road railway bridge, being part of the land belonging to the 
Metropolitan Water Board. The site proposed to be acquired has an ares 
of about 15 acres, and is estimated to cost £120,000, which includes all 
legal and other chamges. A portion of the site not required for the 
bulk supply undertaking would be utilised for tramways purposes. 

On this site, which was formerly used by one of the London water com- 
panies, the committee propose that a station of 80,000 kw. normal capacity 
shall be erected. The scheme provides for this station to be built in three 
stages as the demand for energy increases. namely, that the first two 
quarters comprising together 40,000 kw. normal capacity, should be put 
in hand as soon as the necessary parliamentary powers shall have been 
obtained, and that the third and fourth sections, each of 20,000 kw. 
normal capacity, should be added either consecutively or together, accord. 
ing as the increase in the demand may justify. It has always been the 
Council's intention to provide two generating stations for the supply of 
electric power for its tramways, one at Greenwich iu the eastern half of 
the county, and the other to serve the lines in the western half of the 
county, such further station to be erected on a site which the Council 
specially acquired for the purpose at Pimlico. Other arrangements, have, 
however, now been made for the utilisation of the Pimlico site. It will 
be possible in the majority of cases to utilise the existing and proposed 
tramways sub-stations as bulk supply centres, a course which will effect 
very considerable economy both in regard to capital expenditure and cost 
of maintenance. By adopting this scheme," the report continues, it 
appears to us that very important advantages will be secured which 
would not be possible in the case of any proposal contemplating the 
installation of an entirely fresh undertaking. We realise that 
in the near future the growing demands for electrigal energy within the 
area of supply must necessitate considerable ea expenditure in the 
provision of additional plant and equipment to meet such demands, and 
we are satiefied that such expenditure can be incurred to the greatest 
advantage by the Council being empowered to supply electrical energy 
v pon the large scale proposed rather than by extensions of existing under- 
takings in a manner which does not permit of production on the most 
economical scale.“ 

A draft bill has been prepared by the Parliamentary Committee and a 
copy sent to each member of the Council. Attention is directed to the 
following provisions :— 

1. Area of Supply.—The total area of supply dealt with comprises 387 
square miles, including the county of London (117 equare miles) and an 
area surrounding London comprising 270 square miles. 

2. Powers of Supply.—Powers are sought to enable the Council to supply 
energy (a) to authorised distributors, (b) to large commercial undertakings 
such as railways, tramways, canals, docks and waterworks, for use either 
wholly within or partly within and partly without the area of supply, 
provided that the Council shall not furnish a supply for use wholly within 
the area in which any local authority or company is authorised to give a 
general supply of electrical energy without the consent in writing of such 
local authority or company. 

3. Erection of Generating Station.—Authority is proposed to be sought 
to enable the Council to erect a generating station on lands at Battersea 
‘which are scheduled to the bill for the purpose. 


The inclusion of the bill of authority to acquire property for the gene- 
rating station at Battersea and the necessity of depositing the bill by 
to-morrow (Saturday) has made it necessary to d the operation of 
certain of the London County Council’s standing orders. 


4. Co-working with Tramways Undertaking.—Necessary clauses are 
included in the bill to enable the Council to work the bulk supply under- 
taking in conjunction with its tramways undertaking. 


5. Revision of Prices.—Provision is included in the bill for the revision, 
in certain circumstances, of the prices charged by authorised distributors. 

6. Financial Clauses.—Various financial clauses have been inserted in 
the bill providing, inter alia, for the establishment of a reserve fund, &c., 
which are necessary to place the undertaking on a sound financial basis. 
Provision is also made for the allocation of surplus revenue from the 
undertaking, in such a manner as to provide, in our opinion, the greatest 
possible security compatible with benefit to the consumers. 

After referring to the resolution passed by a large majority” at the 
recent conference between the London County Council and local autho- 
rities (The Electrician, November 24th, p. 228), the report continues: 


' The conference expressed the desire to have a further opportunity of 


meeting and conferring in greater detail upon the Council’s proposals, and 
it was arranged that the necessary facilities should be given for this pur. 
pose, the conference either being summoned for a second meeting ora full 
communication being addressed to each borough council dealing in greater , 
detail with the Council's scheme. In the event of the Council approving — 
the bill, we propose to forward it for consideration to „ 
councils, and, if necessary, to arrange for a further conference. e ` 
have also been in communication with the local authorities outside 
the county of London who are affected by the Council's proposals, 
and have had an opportunity of cunferring with representatives of cer- 
tain of the electric supply companies concerned. We are continuing 
our negotiations with these authorities. In framing our scheme we have 
aimed at providing the most efficient and cheapest possible supply at the 
minimum cost, and, with a view to economy and to saving the Council 
on pital expenditure, we have so drafted the bill as to enable it to take 
advantage of any co-operation which existing undertakers in the proposed 
area may be prepared to give to the Council. It is clear that if any such 
co-operation is forthcoming, as it would be given largely at any rate on 
capital already expended by such undertakers, it should lessen the 
Council's capital expenditure. While we have not in our scheme counted 
upon any such co-operation, the saving to the Council in capital cost 
which might be effected thereby should not be disregarded. 


The report of the Finance committee on the above report 
was also considered. 

It recognises that a great deal has been done by the Highways com- 
mittee in the limited time to furnish financial data, but points out that 
the Finance committee has not been afforded sufficient time to examine 
the estimates thoroughly. 

The Finance committee notifies that, in the bill as drafted, there will 
be no power for any authorised distributor or other person to demand a 
supply, and consequently no obligation on the Council to give it. The 
optional nature of the powers to be sought, if that option is maintained, 
may be held to lessen to a certain extent the financial risks which attend 
the undertaking. It is pointed out that nearly the whole area is covered 
by local authorities or companies possessing provisional orders, and over 
a large part of the area bulk powers, practically identical with those pro- 
posed to be sought by the Council, have been granted by Parliament to 
certain power and electric companies, The Council would not, therefore, 
possess any monopoly in the districts over which bulk powers are pos- 
sessed by companies, but would have to meet the competition of those 
companies. In other districts the Council would have no power to secure 
business except by coming to terms with the existing undertakers. In 
order to secure business, therefore, the Council must rely entirely on the 
cheapness of the price at which it can produce electricity. 

The total capital powers sought by the bill may be stated in round 
figures at £2,500,000. The expenditure of this amount is estimated to be 
spread over seven years to 1913, The amounts required in the first three 
years are estimated at— 


1907̃ . ‚·q 6. 4355, 000 
1908 ..... TP eo rn s s. 545,000 
1909 [EE 6 6 %%% %% %%% %%% %%% „„ „„ 6 60 449,000 


or £1,349,000 in all. The reduction of the proposed immediate capital out- 
lay to these figures diminishes the objection which the Finance committee 
feels to the increase in the Council’s commitments on capital account, but 
the addition of £1,349,000 to the sums already required to be raised in 
the three years (1907-9) is a matter of important concern, The com- 
mittee: has had before it certain estimates of working costs and the pro- 
bable growth of demand for electricity, but the figures are at present 
only of a provisional character, and the committee is advised that the 
publication of any estimates at the present stage might prejudice the 
Council's case before a committee of Parliament. From such considera- 
tion as the committee has been able to give to these figures it anticipates 
that the Council would be able from one or more large central stations to 
generate electricity at a cheaper ratethan it is now being produced at the 
small generating stations of most of the existing unde , and, 
moreover, that the Council, by working the scheme in conjunction 
with ita tramway undertaking, would be in & favourable position for 
supplying energy in bulk and at a reasonable price.” The com- 
mittee cannot at present say, however, whether the Council could supply 
at such low prices as would enable it to successfully compete for busi- 
ness with the large power and electric companies who possess powers of 
supply in bulk throughout a large part of the proposed area. This is. 
after all, the crucial question, because, as already pointed out, it does not 
appear that the Council will possess any monopoly, but will be mainly 


THE ELECTRICIAN, DECEMBER 15, 1905. 


341 


dependent for business 9 is ability to sell at a price which would 
mduce existing to take a supply from it. The selling price 
from time to time will depend upon a variety of considerations which at 
present sre undetermined. A good deal will turn upon the load factor 
which ean be obtained and the amount of support to be received from 
authorised undertakers. The Finance committee, therefore, expresses the 
opinion that the Council ought, before embarking capital in such an 
enterprise, to have some further security than it will apparently possess. 
It is not prepared at the moment to say what the nature of the security 
should be, but it would appear to lie in the direction of the Council making 
suitable and permanent arrangements with the existing undertakers. 

Whatever conclusion may hereafter Le arrived at as to the probable 
ultimate financial results of such an undertaking as the Council may 
obtain power to establish, the committee is of opinion that the Council 
must face the probability that, during the early years, the undertaking will 
show a deficiency which will have to be made good out of the rates, because 
from its nature some years must elapse before a tufficiently large amount 
of business can be secured to make the concern profitable. 

Upon the financial provisions of the bill, the Finance committee 
makes the following observations :— 

We have considered the purely financial provisions of the bill, which, 
speaking generally, are, in our opinion, satisfactory. There are, however, 
four financial clauses on which the Council will desire to have our observa- 


tions. 

Clause 36 (2) of the bill provides that the Council shall not be bound to 
commence payments into the sinking fund until the expiration of five 

ears from the end of tbe financial year current at the passivg of the Act. 

e think that the assent of the Treasury may probably be obtained to 
this clause. 

Clause 42 provides that the Council may pay (to an amount not ex- 
ceeding £105,000) out of borrowed money interest paid on capital during 
construction. This would be a novel power so far as the Council is con- 
cerned. We approached the Treasury with a similar pro in connec- 
tion with the Holborn to Strand Improvement in 1899, but their Lordships 
would not assent to ıt. We have, however, since our former report was 
before the Council, ascertained that there have been in recent years cases 
in which provincial corporations have obtained this power in the case of 
large water and dock undertakings. 

The bill provides (clause 39) for the creation of a reserve fund. No 
limit to the amount of the fund is fixed by the bill. Under clause 38, 
which provides for the order in which revenue shall be applied the pro- 
vision of a reserve fand follows payment of working expenses and debt 
charges. Provision is then made for the repayment to the County Fund 
of any deficiencies made good in previous years out of the County Rate, 
bat under the provisions of the bill the Council is not bound to so repay 
the County Fund in the first year in which a surplus is available, it being 
left open to the Council to use such surplus to form a reserve fund or to 
reduce prices. After deficiencies met out of the County Rate have been 
made good, the Council may, out of any surplus, take a sum not exceed- 
ing in any year 5 per cent. on the aggregate capital expenditure for the 
benefit of the London ratepayer, who, we may remind the Council will, 
if the bill passes in its present form, bear the whole financial risk of an 
undertaking dealing with an area over three times that of the county of 
London. Any surplus remaining after this 5 per cent. must be applied to 
reduction of charges, the Council being entitled to carry forward such 
balance on revenue account as is reasonably necessary. 

The last clause to which we think attention should be called is clause 43, 
which provides that the Council shall, after five years from commencing 
to supply from any generating station erected under the powers now 
sought, and each three years thereafter, fix the prices to be charged (other 
than those contained in any agreement or contract), so that as far as 
practicable no charge shall fall upon the County Rate. 

In conclusion, and looking to all the ciroumstances, we are impressed 
with the fact that financial risks are inseparable from an enterprise of 
this kind covering so large an area, and that if such risks mature, the 
burden will fall entirely on the ratepayers of London. Bearing this in 
mind, we are of opinion that if on the grounds of general policy the 
‘Council should finally decide to promote the bill, every endeavour should 
be made to make arrangements with existing undertakers for the supply 
to them by the Council of electrical energy in bulk. | 


At the weekly meeting of the County Council on Tuesday, Dr. NAPIER 
(chairman of the Parliamentary S] moved the adoption of the 
recommendations, and claimed that the Bill fulfilled the three require- 

ments which were essential in a matter of that kind—viz., (1) that there 
must be a cheap supply of electricity; (2) that such supply must be 
obtained without injury to existing undertakings, or with as little injur 
to them as was compatible with a really cheap supply; and (3) that s 
supply should be offered by & public body, but without any permanent 
charge on the rates. The Council was peculiarly happily circumstanced 
to carry out such a scheme, because they had already had to generate 
electricity for their tramways, and the stations and plant set up for one 
supply would do for the other. They did not intend to deal directly with 
private consumers, nor did they intend to compete with existing com- 
panies or borough councils. In the event of the bill passing it would 
largely depend on the action of the borough councils whether it was put 
into operation or not. The Council was actuated solely by a desire to 
save the borough councils from the destruction which would overtake 
them if the bill of the Administrative County of London Co. were carried. 

Mr. H. P. HARRIS said the Council was putting the cart before the 
horse. Business people who were not county councillors usually con- 
sidered the financial results of any scheme before they embarked upon 
it, but here they were asked to proceed with an enormous scheme without 
any estimates being put before them. It would appear from the report 
of the Finance committee that not only would the Council not have a 


little business. He 
low the bill to remain 


monopoly, but that apparently they would get ve 
was inclined to believe that Parliament would not 
in its present permissive form. 

Mr. SBEPHEARD said it was impossible for the Committee to give 
figures at the present time, because they did not know the work they were 
going to do. 

Sir R. M. BEACHCROFT said he did not believe that even a Liberal 
Government would allow a matter like this to be suspended in mid-air 
until the County Council saw its way clear to proceed with the scheme. 
He was convinced that the project, if carried out, would result in a loss to 
the ratepayers. 

Mr. RADFORD considered the last speaker showed a desire to establish 
& Metropolitan Electricity Board. 

Mr. R. A. ROBINSON said that at the conference of local authorities 
held to consider the scheme the six boroughs who voted against it had a 
rateable value of £12,800,000, while the eight who did not vote, had & 
rateable value of £11,000,000. 

Lord WELBY said he regretted he could not support the bill, but he 
had no alternative, holding the view he did that the Council at the pre- 
sent time was in danger of overstraining its credit. They had extra- 
ordinarily heavy commitments, and it must not be forgotten that the 
money market was their master. If they adopted the proposals of the 
committee they would be taking a leap in the dark, and he should there- 
fore vote against them. 

Mr. W. W. BRUCE (vice-chairman of the Finance committee) said in 
view of the fact that the Council would spend £20,000,000 on capital 
account during the next two or three years, they should take heed of what 
Lord Welby had said. He did not feel certain that the scheme of thecom- 
mittee was the best one for providing the cheapest electricity in bulk form. 

Mr. ALLEN BAKER, M.P., said there was an absolute need for a cheap 
supply of electricity for manufacturing purposes. As none of the borough 
councils were in a position to meet that need, it was the duty of the 
County Council to do eo. 

Mr. McKINNON WOOD said that unless the Council went on with its 
bill; London would be given over to the moncpoly of a private company. 

Mr. ANSTRUTHER said as a member of the Parliament that created 
the London County Council, he was strongly of opinion that that body 
waa not intended to become involved in such an undertaking as this. 

On a division the recommendations were agreed to by 66 votes to 38. 


THE CHARING CROSS COMPANY'S CITY OF LONDON 
WORKS.“ 
BY W. H. PATCHELL. 


The granting of a Provisional Order, which was confirmed by 
Parliament in 1899, to the author’s company led to the construction 
of the works now to be described. The prospect of a large demand 
in the City, and also the rapidly increasing West End supply of the 
company, called for the provision of a plant on a somewhat unusual 
scale. 

SITE OF GENERATING STATION. 


Careful search had been made for a site near the City and the 
existing areas of supply, but the most favourable that could be pro- 
cured was at Bow, about four miles from the Bank of England and 
close to the main line of the Great Eastern Railway. Here a plot 
of about eight acres was found with railway and water accommoda- 
tion, although the latter was not sufficient for condensing purposes. 


SYSTEM. 


The demand in the City was for direct.current, and the supply in 
the West End, which was to be augmented, was also direct current, 
so that the supply to the consumer was naturally settled as direct 
current. When the plant was projected there was no large three- 
phase plant working in this country, and the relative merits of multi- 
phase and single-phase for generation and transmission had to be 
closely considered. The choice fell on three-phase. In considering 
the question of pressure, the author decided to take the highest 
pressure that could be directly generated by the machines and used 
by the motors, as he was anxious to eliminate the complication 
of static transformers and to save the extra space and switchgear 
necessitated by them. 10,000 volts was the pressure chosen. The 
author has most pleasant recollections of discussions with con- 
tractors and specialists who tried to point out to him the great risk of 
working at 10,000 volts without transformers, and has been interested 
in watching subsequent developments. The Metropolitan Co. have 
put in all their more recent plant for generating the voltage direct, 
and severallarge traction plants since laid out in this country are 
now either under construction or working at 10,000 to 11,000 volts, 
in each case without transformers. The periodicity chosen was 50 
complete cycles per second. 

GENERATING STATION. 


The sizes of unit chosen for the generating plant were 800 kw. 
and 1,600kw. The first portion of the plant ordered included two 
sets of each size. The building was laid out for a boiler room 75 ft. 
wide, with two rows of boilers facing each other, and an engine 
room parallel to the boiler room also 75 ft. wide, with 36 ft. 6 in. 
clear under the traveller hook. 


* Paper read before the Institution of Electrical Engineers, Dec. [^ 
Slightly abridged. 
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_ The question of steam generated per square foot of ground space 
in the boiler room imposes much more onerous conditions upon the 
designer than obtain when laying out the engine room alongside ; in 
fact, if the engine room is laid out first, it is frequently found that 


ef 


great difficulty is experienced in getting the necessary steam from 
the boiler room parallel with it. This has led to double-decked 
boiler houses, and also to the development of the Chicago design, 
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Fic. 3.—Hornsspy HORIZONTAL BOILER. 


in which there are several boiler roonus at right angles to the engine 
rcom, which has been developed at Carville, Newcastle, and brought 
before the Institution bv Messrs. Merz and McLellan.* 


* The Electrician, Vol. LIIL, p. 49, 88. 
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of steam at very short notice. 
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As regards the type of plant to be adopted, it was felt that the 
load would grow so rapidly that no risk could be run with experi. 
ments, and the author therefore felt compelled to adopt such types 
as could be seen in satisfactory work. The tenders for engines were 


E= + 
NEF eget | | 
1 | 
= t n 
‘a : 
E oy 
| ; 
| | | 
M, T 4 
=al | NN 
K | , Ap —pRMÀ—MAX 
on poy OSEE +) Com "s Teo 
"n " t 2 5 — — 2 
e & So aes IUS 
| g mg | T =a r | 
I] m 
1 ew ii | P 
n a i "n NL Ll = | N 
"m L^ BF Sen] SS INSCR. 


60 70 80 20 100 Fect. 


Fic. 2.—Bow GENERATING STATION, 


Cross section. 


submitted on the slow-speed and on the high-speed basis. Theonly 
large high-speed engine working at that time was a single repre- 
sentative of the Willans type in the Paris Exhibition. A conside- 
ration of the tenders led to the selection of Messrs. Belliss & 
' Moreom's high-speed vertical engines for the 800 kw. machines, 

and Messrs. Sulzer Bros.' horizontal slow-speed engines for the 

1,600 kw. machines. These engines would lay out well on 35 ft. 
centres; boiler room considerations, however, led to the adoption of 
87 ft. 6 in. centres. 

Figs. 1 and 2are plan and sectional elevation of the station respec- 
tively. The existing building is 300 ft. long, and the site is sufficient 
for the extension of it to 500 ft. and the provision of a similar building 
alongside. 


Boiler House.—The boilers adopted were of two sizes, both made 
by Messrs. Richard Hornsby & Sons (Ltd.), Grantham. The smaller 
size had already been in successful operation at the Charing Cross 
Company's Lambeth works for some years; the larger size was 
speciallv built for this work. 

Fig. 3 is & sectional elevation of one of the larger horizontal 
boilers. "There is one pair only of the smaller boilers, which were 
put in at the end of the room for light loads, these are fired in the 
usual way from the front only. 

À novelty was introduced in the case of the larger boilers, where 
a grate was arranged in the ordinary way at the front and another 
(seen in Fig. 3) at right angles to it, which could be fired from the 
These second grates have proved to be of enormous benefit 
when sudden fog or à thunderstorm has called for an extra supply 
The ashpits for the two grates are 
quite separate, and are provided with the usual doors. At times of 
light load the boilers are fired from the front only and the doors in 
connection with the side grates are all closed. A little dust falls on 
the bars at the back which are not otherwise protected, but do not 
suffer from the high temperature to which they are exposed. As 
soon as the demand arises coal is thrown on to the side grates, the 
ashpit doors opened, and the extra fires are got away with surpris- 


| ing rapidity. The large heating surface in proportion to the grate 


worked at light loads is an advantage, and the large size of boiler 
adopted gives much less radiating surface per square foot of heating 


Surface than in the small sizes usually adopted. Notice is also called 


to the special down comers with mud drum and header for the 


bottom rows of tubes immediately over the fire. 


As mentioned above, the boiler house was laid out for two rows or 
| boilers in view of the larger engine units to be put in later. One 
row suffices to supply steam to the horizontal engines, which leaves 
the space opposite them available for lavatories, office, workshop 
and pump room. Each boiler is provided with its own superheater 
of the McPhail & Simpson's type, which was described by the author 

in his Paper on Steam Superheating," before the Institution of 
Mechanical Engineers, 1896. In the small boilers they are fixed 
immediately under the drum, in accordance with the practice origi- 
nated by Messrs. McPhail in 1898, but in the larger boilers it was 
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recognised that in this position the gases would be so low in tem- 
perature that the amount of heating surface to get the desired effect 
would have to be abnormally large. They were, therefore, put in 
about two-thirds of the way up the boiler, as will be seen on refer- 
ence to Fig. 3. 
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HORNSn W Upricur’’ BOILER. 


HALF SECTION 


The author has always been an advocate of large boiler units, 
both on the grounds of economy and convenience, and considers the 
horizontal type boiler, Fig. 8, about the limit in size for that type. 
The development of Messrs. Hornsby's Upright” type, however, 
presented further possibilities, which he gladly availed himself of. 


m r 


Fre. 5.—View or BOILERS DURING ERECTION. 


Last year a pair of these boilers were added, as shown in Figs. 4 and 
5; they are erected as one steam unit, and the author believes that 
they form the largest steam-producing unit in existence. The type 
of setting to be adopted was very carefully considered. Owing to 


the difficulties likely to be experienced, due to the expansion of such ' we are indebted for the particu 


large walls in brickwork, it was felt that even if they could be kept 
upright they would not be air-tight ; a modification of the wrought- 
iron casing used for marine boilers was therefore developed, free 
from the restrictions as to weight which are imposed on marine 
engineers. The first design adopted was a composite one of brick- 
work in the hottest area, extending about 8 ft. up from the ground 
line. This has been changed in a later design to wrought-iron 
casing throughout. In the fire zone the fire-bricks are 12in. thick, 
while higher up tiles of 6 in. in thickness are used, the brickwork 
being separated everywhere from the wrought-iron casing by 1 in. of 
magnesia. 

The brickwork between the grates, which is honeycombed and 
carried up about 6 ft., becomes incandescent during working, and 
its effect, combined with the ample combustion chamber, ensures & 
much more perfect combustion than is obtained in the horizontal 
type of boiler. Coal which might give heavy smoke when burned 
under the horizontal boilers can, with no more care taken in the 
hand-firing, be burned without smoke in the Upright” boilers. In 


the case of these boilers the ashpit is divided, so that only a part or 


the whole of the fire grate can be used as desired, with & similar 
benefit to that described above. 

The upright tubes are a great improvement on the horizontal, 
both as regards external and internal cleanliness. The back sections 
act as water heaters or economisers with a definite circulation, any 
scale or sediment is deposited in them, and the front sections kept 
quite clean. The pair of Upright " boilers last erected have been 
steamed at the rate of 100, 000 Ib. per hour, and so will easily pro- 
vide steam under ordinary working conditions for a 4,000 kw. gene- 
rating set. Superheaters were also included with these boilers, as 
the author has long believed that & water-tube boiler without & 
superheater is incomplete. 

iE I. gives the leading particulars of the three different sizes 
of boiler. 


Table I.— Particulars of Hornsby's Horizontal and “ Upright” Boilers, 


Description. Horizontal. Horizontal. “Upright.” 

Working pressure, lbs. per square in.. 160 | 160 160 
Over-all length of boiler......... .. 26 ft. = 28 ft. 27 ft. 
Over-all wiath of boiler .......... . . 12 ft. 8 in. 12 ft. 92 in. 18 ft. 9 in. 
Ground space occupied in square ft.. 318°5 85 | 506 
Height to centreof drum .......... 17 ft. 3 in. 27 ft. ß in. 28 ft. 
Water surface in drums in square ft. 202 244 268 
Steam capacity above working level in | | 

cubio ft.. Seana Iia 320 460 | — 418 
Water weight to working level in Ibs. 46,930 74.597 78, 440 
Heating surface in square ft.........| 4,990 8,100 10,850 
Grate area in square ft. ............ 62:5 125 | 168 
Ratio H.S. to G.A. ..... eee esl 19:44 to 1 65tol , 6451to1 
H.S. per sq. ft. of ground space required | 

per pair of boilers and stoking © 117 126 | 21:45 
Normal evaporation per hour, lbs. . | 12,000 24,000 83,000 
Evaporation pr.aq. ft. H. S. pr. hr., lbs. — 2:61 2:96 8:04 
Superheater surface per boiler, sq. ft. 874 874 1,036 


The question of economisers was considered, but it was decided 
that, except at times of top load, the large heating surface available 
in the boilers would render the necessity for an economiser very 
doubtful; provision, however, was made for adding them at a later 
date should they prove to be desirable. 


(To be continued.) 


ELECTRIC TRAMWAYS IN SINGAPORE. 


The buildings in Singapore, like those of other places in the Far 
East, range from substantial brick and stone structures to rudely- 
made huts of the native Malays. The illustration shows a typical 
scene in the streets of the town, which are for the most part broad, 
straight and level, thus being admirably adapted for electric tram- 
ways. The total population is approximately 250,000, which, besides 
Europeans, includes Eurasians, Chinese, Malays, Indians, Japanese 
and many others. 

The city of Singapore was founded in 1819 by Sir Stamford 
Raffles, and to-day is undoutedly the most important trading centre 
in the south-east of Asia. The construction of the tramways was 
authorised by an ordinance passed by the Legislative Council of the 
Straits Settlements in 1902. The promoters of the scheme were the 
Association General (Ltd.), London, and the East India Construc- 
tion Synd. (Ltd.), London, was formed for the purpose of carrying 
out the construction of the tramways. 

The consulting engineers to the company are Messrs. Alfred 
Dickinson & Co., of Birmingham and London, who prepared all the 
detailed plans and specifications and superintended the carrying out 
of the work. The contractors for the whole of the work, which 
included the construction of a bridge over the Kalang River, were 
Messrs. Dick, Kerr & Co. et of London and Preston, to whom 

ars embodied in the present article. 
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The work was commenced in July, 1908, and the first section of the 
line was opened for traffic in July, 1905. 

The total length of the tramways is 16 miles of route, the length 
of the single track being about 26 miles 4 furlongs. The track is laid 
to a gauge of 1 metre, with rails of the girder type weighing 96 Ib. 
per yard. The rail joints are welded by the Thermit process, 
so that the track forms one continuous length, and, in addition, 
a 6/0 S.W.G. copper bond is supplied at every joint, ensuring perfect 
electrical conductivity. 

The lines in the centre of the city and those running to the docks 


are for the most part double-track centre-pole construction, while 
the two routes leading north and north-east alung the Serangoon , 


and Gelang-roads respectively are single lines with passing places, 
and are equipped with side-pole construction. 

Commencing near the entrance to the Keppel Docks, the route of 
the tramway follows Telok B road to the junction of Anson- 
road and Tanjong Pagar-road, where it divides, one route following 
Anson road, and terminating on Collyer Quay, opposite Johnston's 
Pier, the other following along Tanjong Pagar road to within a short 
distance of the bridge over the Gelang River. The rout? leading 


north commences near the Raffles Hotel, and extends as far as the 


Municipal boundary. 

A looplineislaid along 
Lavender-street, thus — 
joining the routes 
along the Gelang and 
Serangoon - roads. 
There is also a short 
route which com- 
mences at the junc- 
tion of North Bridge- 
road and South 
Bridge-road, termin- 
ating near the station 
of the Singapore- 
Kranji Railway. 

The permanent 

way throughout is of 
substantial construc- 
tion, the rails are laid 
on a longitudinal 
concrete sleeper 8 in. 
deep by 18 in. in 
width; the flange of 
the rails is embedded 
in the concrete toa 
depth of 2in. and con- 
sequently there is a 
solid bed of concrete 
6in. deep under the 
flange of the rails. 
The gauge of the 
track is maintained 
by  tie-bars spaced 
8ft. apart through- 
out. After the rails 
and concrete founda- 
tion were leid, the 
road surface, up to 
the rail level, has 
been made up with 
rolled and consoli- 
dated macadam. 

The overhead work 
consists principally of 
the side and centre- 
pole system, and also some 2 miles of span-wire construction. The 
posa are of mild stee], 28 ft. 3 in. in length, 7 in. in diameter at the 

ase tapering to 4 in. in diameter at the top. They are set 6 ft. in 
the ground, and are embedded in a solid block of concrete, each pole 
being provided with an ornamental cast-iron base. On the centre 
poles the lengths of arms are 2 ft. while those on the side poles vary 
in length according to the distance from the pole to the track. 

The trolley wires, which are not necessarily over the centre of the 
track, the possible variation being about 10ft., are divided into 
$ mile sections by means of section insulators. At each of these 
points the main feeder cables are tapped and current is conveyed to 
the trolley wires by means of 87/16 rubber-covered cables, which are 
carried up the inside of the poles and along the side of the bracket 
arms. The pressure on the trolley wires is 500 volts. A lightning 
arrester is provided in each section pillar, as is also a telephone giving 
direct communication with the power house. To guard against the 
tropical storms which are so prevalent in Singapore, the overhead 
system is protected by heavy lightning arresters at every 4 mile of 
wire, which are fixed on the poles in cast-iron boxes. 

The whole of the feeder cables were supplied by Messrs. Callen- 
der's Cable & Construction Co., and laid by them on their solid 
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A BTREET SCENE IN SINGAPORE. 


bitumen system. The system of feeders has been arranged with due 
regard to future requirements, as it is generally anticipated that 
within the near future the traffic will rapidly increase, both as re- 
gards passengers and the conveyance of goods. 

The generating station and car shed oc:upy & position near the 
Rochore Canal, from which water is obtain»d for condensing pur- 
poses. The buildings comprise the engine room and basement, 
boiler house, car shed, machine shop, ca1pent?rs' shop, paint shop, 
smithy, offices of the general manager and his staff, and the usual 
outbuildings. 

The engine room is 190 ft. long by 48 ft. 9 in. in width, and con- 
tains two main traction 500 kw. sets, one steam lighting set, one 
motor-generator lighting set, and the necessary switch gear. 

The boiler house contains eight Lancashire boilers, each capable 
of evaporating 6,000 lb. of water per hour, with & working pressure 
of 175 lb. per square inch. Feed water is supplied to the boilers by 
four feed pumps of the duplex compound non-condensing type, 
taking water either from the hot well or storage tank. There are 
two “ Green's " economisers, each containing 228 tubes. 

The two main traction engines were built by Messrs. Yates & 

Thom, Blackburn, and are of the horizontal cross-compound con. 
densing type, run- 
ning at 100 revs. per 
min. and are each 
capable of a maxi- 
mum output of 927 
B.H.P., with a steam 
pressure of 165 lb. 
per square inch at 
the cylinders. Each 
engine is provided 
with a Worthington 
surface condenser, 
but may be worked 
either condensing or 
non-condensing. In 
order to leave the 
engine room as free 
and open as possible, 
it has been arranged 
so that the condensers 
are fixed to the base- 
ment constructed be- 
low, together with 
the steam pipes and 
other accessories. 

The generators are 
of Dick, Kerr & Co.'s 
continuous - current 
multipolar type, com- 
pound wound; each 
machine is designed 
to give an output ot 
500 kw. at 550 volts 
when running at a 
speed of 100 revs. 
per min. Each gene- 
rator is direct-con- 
nected to its engine. 
The lighting sets con- 
sist of one 150 kw. 
generator, running 
at a speed of 850 
to 400 revs. per 
min., coupled to a 
Willans triple-expan - 
sion condensing engine, and a 50 kw. motor-generator set, designed 
to give a normal output of 100 amperes at 500 volts, and a maxi- 
mum of 115 amperes at 550 volts. Two balancers are also installed. 
The switchboard is composed of a main station panel, two generator 
panels, five feeder panels, one B.O.T. panel, and six other panels for 
lighting, &c. 

The car shed is 212 ft. in length by 138 ft. in width, and is built to 
accommodate 84 cars ; inspection pits run the entire length of each 
track, with the exception of the curves at the entrance to the shed. 

The rolling stock consists of 50 passenger cars, three bogie motor 
goods vans, 15 four-wheel goods vans, and 15 four-wheel goods 
waggons. The passenger cars are divided into two distinct types, 
80 being of the single-deck single-truck open type, to seat 32 pas- 
sengers, and 20 of the single-deck single-truck combination type, 
to seat 40 passengers. The car-bodies are mounted on Brill trucks, 
and each car is equipped with two four-pole series-wound motors 
with single reduction gearing type, suspended on bearings 4 in. in 
diameter. Each of these is capable of giving 25 B.H.P. for one hour 
at 570 revs. per min. with a temperature rise not more than 110°F. 
above the surrounding atmosphere. The controllers are of the 
metallic shield blow-out pattern, series parallel type, and are de- 
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signed as to give an easy acceleration to the car and an equal division 
of power between the two motors in all the various combinations. 
The cars are fitted with Hudson & Bowring lifeguards. 

The three bogie motor goods vans are each mounted on Brill 
trucks, the equipments being of the quadruple type. They are in- 
tended for use of a double purpose, that of conveying goods and 
hauling goods trucks, the general arrangement of the body being 
such as to provide a self-contained van with divided sliding doors 
on each side, which may be securely locked up, and a vestibule 
canopy at each end as the platform for the drivers. The 15 goods 
waggons are equipped in a similar manner to the passenger 
cars, and are 12 ft. in length and 6 ft. 6 in. in width. These waggons 
are for general use for the conveyance of various classes of goods up 
to 6 tons in weight. The frames are made of mild steel channels, 
stayed by longitudinal and cross stays, knees and gusset plates, and 
the side of each waggon is provided with strong hinges. In order to 
protect the goods from the weather each waggon is supplied with a 
detachable light angle-iron frame, upon which a tarpaulin is spread 
the full length of the car at a height of 7ft. from the flooring of 
the waggon. They are in construction similar to that of the goods 
waggon as described above. Each van is fitted with double sliding 
doors, and is the same size as the goods waggon. 


MECHANICAL COAL-HANDLING PLANT AND 
BOILER-HOUSE ECONOMY. 


The effect of economies in the boiler house has a large influence 
in the cost of manufacture of many saleable products, owing to the 
large proportion which the fuel bill represents of the total expenses. 
In a large number of cases, although a high degree of economy has 
been attained in the engine room, there is still plenty of room for 
improvement in the boiler house. Many causes of avoidable loss of 
efficiency exist, and we only too frequently see badly designed or 
constructed flues and chimneys in which an excessive coal con- 
sumption is required to maintain a proper draught. Much more 
attention is now paid than formerly to the choice of a quality of 
coal suitable to the form of furnace employed, by which means alone 
complete efficient and smokeless combustion is secured, but we 
should be glad to hear of regular periodic sampling and calorimetry 
of the fuel more frequently forming a part of cental-station routine. 
These points were very fully dealt with in a Paper read by Mr. 
Alfred W. Bennis on " Boiler- House Economy " before the Hudders. 
field Engineering Society. It is frequently found that cheap fuels, 
perhaps rather small, from one colliery contain nearly or quite as 
much heat as other fuels larger in size and much more expensive 
from another or even from the same colliery. The author pointed 
out that one of the advantages of mechanical stoking comes in here, 
as it makes little or no difference to a high-class mechanical stoker 
what the size of fuel may be; it will burn one as efficiently as the 
other. Actual results in several cases showed a saving of from 
23 to 37 per cent. due to this cause, and in one case a saving of as 
much as 57 per cent. on the fuel account has been recorded since 
the introduction of mechanical firing. There are many other factors 
to which more attention than is usual may profitably be paid, such 
as the influence of boiler-plate thickness on heat transmission. The 
author also called attention to the importance of the analysis of 
waste gases. 

It is, however, the purpose of this article to deal more particularly 
with another factor exerting much influence in economical working 
— namely, that of coal-conveying plant, an interesting example of 
which is found in the barge-unloading, conveying, storing, elevating, 
distributing, and stoking installation which Messrs. Ed. Bennis & 
Co. (Ltd.), of Little Hulton, Bolton, have erected for the Coventry 
Corporation. Several difficulties confronted the manufacturers of 
the plant, all of which were satisfactorily overcome. One of these 
was to keep down foundation and building work and to make as few 
structural alterations as possible. The second difficulty lay in the 
fact that the coal stores were originally put down for the boilers when 
those boilers were hand-fired. A system, therefore, had to be thought 
out which would adequately meet these objections and at the same 
time ensure simplicity in construction. There are six Lancashire 
boilers at this station grouped into three two-boiler batteries. The 
fuel for feeding these boilers is brought to the works up a canal 
adjacent to the boiler-house. Thence in the old days of manual 
labour it was raised by hand and wheeled into a store in front of 
the boilers. The principal features of the plant are shown in Fig. 1. 

The fuel is raised out of the barge at the rate of 20 tons per hour 
by means of a Bennis improved bucket type elevator, which is 
carried on four parallel arms, the top arms being extended, and the 
load, due to the elevator, counter-balanced by means of two cast-iron 
balance weights which enable the elevator to be raised or lowered 
to the barge, or when standing, drawn in, clear of the canal, the 
motion of closing in and raising and lowering being similar to that 
of a parallel rule, so that little power is necessary for this operation. 


To make the elevator self-locking, that is to ensure tbat it may 
remain in position, one of the bottom arms is coupled to & worm 
wheel quadrant with which engages a worm, keyed on a shaft 
secured in bearings. By means of this shaft the apparatus is easily 
raised or lowered. 

The elevator itself consists of two dust-proof trunks, each trunk 
being made up out of two 10in. by 8in. channels, and two 17 in. by 
4 in. plates, bolted to the flanges of the channels, making a complete 
box section. The outer trunk is used for the up-going full buckets, 
and the inner trunk for the down empties. The outer leg is pro- 
vided with ladder rungs, so that the attendant has free access to all 
the driving gear. The elevator chain is of the double link type, the 
pins being held stationary in the two outer links, while the oscillation 
or wear is taken upon the centre link, which is 2 in. broad, and which 
gives ample bearing area for the pin. To these links are attached 
mild pressed steel buckets 12in.in width. No boot is necessary with 
this type of elevator, as the buckets in revolving come into contact 
with the fuel in the barge, the position of elevator being adjusted as 
the coal is removed. On the return drum at the bottom end of the 
conveyor provision is made for two tension-screws for taking up 
the slack of the chain. The driving is effected by means of hexagonal 
drum and drags, through an Ewart” type chain-drive and spur 
wheels. All these shafts run in solid grease lubricated bearings 
which are part of the castings forming the hood between the two 
trunks. The top of the elevator is fitted with a steel shoot arranged 
so that it can discharge the contents into a suitable receptacle (on 
the lower portion of the inclined conveyor) irrespective of its position 
in the barge. 

The parallel levers, carrying the elevator, are supported on a 
pillar fixed on the wharf side, this pillar being made up of four 
6in. by 8 in. channels, strongly braced together. From the hopper 
the coal is conveyed and elevated by means of the conveyor and is 
discharged into the distributing conveyors through the Bennis " 
patent automatic weighing and registering machine. The elevating 
conveyor is carried on two inclined lattice girders. Crossed angles 
and tees are provided at intervals for carrying the conveyor trough 
(which rests between the two girders) and these are run out for 
forming a gangway provided with hand railings, and a step ladder 
is fixed at the end so as to give ready access to the weighing machine, 
conveyor gearing and motor. 

The drive is by means of a hexagonal drum and drags, through 
a spur wheel reduction gear. The gearing is carried up by means 
of 8 in. by 34 in. channels built into the walls of the bunker which is 
run up to form a small house for the gearing and weighing machine. 
Power is provided for the elevator by a 4 H. p. electric motor, which 
drives it through a countershaft by means of a raw hide belt. A 
rope pulley is fixed on the countershaft for driving the barge elevator 
by means of a cotton rope. It may be here stated that the amount 
of power taken to drive this portion of the plant is about 8 B.H.P. 
when working at the full rate of 20 tons per hour. 


The “ Bennis patent weigher consists of a semi-circular box 
about 2 ft. in width, carried on two steel trunnions fixed in sensitive 
bearings (equal to knife edges). This box is divided into two com- 
partments, the division plate being adjustable and sufficiently heavy 
to counterbalance the load. In operation one of the compartments 
is under the discharge of the coal conveyor, the division or counter- 
weight being on one side of the centre, and the compartment on the 
other ; thus, when the compartment gets its discharge of coal it more 
than balances the counterweight, and rocks over. The impact is taken 
by a dashpot. When the compartment has rocked over it dis- 
charges the contents into the conveyor, through a bottom opening, 
while the other compartment has automatically had the opening 
closed and in its turn is receiving its discharge, when it rocks back 
again in a similar manner. Each oscillation is indicated on an 
ordinary ‘‘ Harding " counter. 

From the discharge of the weighing machine the coal is conveyed 
in both directions by means of the Bennis” conveyor, where it is 
discharged through openings into any portion of the coal stores. 
These openings are provided with slides and gear, so that they can 
be opened or closed at will from the inside of the boiler house. 

The conveyor is driven in & similar manner to the inclined con- 
veyor by a 4 H. p. motor. Both conveyors are similar in construction, 
being the well-known U-link type. The conveyor trough is channel- 
shaped in section, 9 in. in width, 6 in. in depth, f in. in thickness. The 
chain consists of a series of U-shaped links made out of 2 in. pie 
open hearth acid mild steel flats. The links are 12 in. in pitch and 
secured at the joints by means of specially constructed g in. diameter 
rivets and washers. The return chain of the conveyors is carried on 
cast-iron rollers with chilled peripheries, running in solid grease 
lubricated bearings which form part of cast-iron brackets eventually 
bolted to the conveyor trough. 

For re-trimming the coal from the coal stores into the mechanical 
stoker hoppers a small elevator opposite each boiler is used, the ele- 
vator boot being fixed in a brickwork culvert built in the bottom of 
the coal bunker. These elevators work in conjunction with mecha- 
nical stokers. Each is fitted with a rotary feed, which also acts 88 
an agitator. To adjust the amount of coal delivered to the buckets 
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to suit the boiler consumption the feed is provided with a regulating 
device. The elevator buckets are of pressed steel, 6 in. in width, 
and are secured to a similar chain to that used in the barge elevator. 
They are driven through a raw hide belt, on fast and loose pulleys, 
from the stoker driving shaft. An independent motor is fixed over 
each pair of boilers, which has sufficient power for driving mecha- 
nical stokers and elevators. By means of an independent counter- 
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aid of a minute steam blast in each bar, to the Bennis system of 
stoking, a combination of the chief benefits of mechanical firing 
with forced draught is obtained. aang 

It will at once be seen that by a regulation of the steam blast the 
quantity of steam raised can be increased or decreased as required. 
The extreme value of this is that when the work is thrown off the 
quantity of steam can be automatically lowered, and when addi- 
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shaft, provision is made so that if any motor should fail the 
additional countershaft can be coupled up to another motor. 

The mechanical stokers are of the well-known “ Bennis ” patent gold 
medal type, with pneumatic gear and self-cleaning compressed - air fur- 
naces, and are specially adapted for burning a low-grade fine slack. 
It is interesting to notice in this connection that by the recent addi- 
tion of the compressed-air bar, into which the air is forced by the 
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tional power is wanted it can be automaticlly raised, so that the 
pressure of the steam may be easily kept within a point or two. 

A comparison of costs between the old system and the new shows 
that considerably over 60 per cent. is saved in the course of transit 
from barge to boiler. 

Another example of a well-arranged coal-handling plant is found 
in the City-road station of the County of London Electric Light Co. 
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Here a hydraulic crane, with a nominal lifting capacity of 2 tons, 
removes the coal from the barges on the Regent’s Canal by means of 
a 15 cwt. grab, and raises it to a hopper on the roof of the coal 
store. Sixty tons of coal are raised in 24 hours by this means. The 
entire work is conducted under the superintendence of two men with 
the assistance of a boy who acts as trimmer. 

The cost works out at 5d. per ton, including all labour, delivery 
into bunkers and the additional cost of the water used by the crane. 


a 


7 ewt. The trucks are run along rails extending the full length of 
the bunker room, the shoots to the various boilers being situated 
between the rails. 

The conveyor is driven by a Bumsted & Chandler tandem engine, 
and each of the three conveyors can either be run independently of 
its neighbours, or all can be run together. 

Another plant of the same character is in operation at the City of 
London Electric Lighting Co.'s generating station at Bankside. At this 


Fia. 2. — WEIGHING MACHINE AND CHAIN CONVEYOR TAKING COAL TO BUNKERS. 
County of London Co.'s Generating Station (City-road). 


From the hopper the coal passes automatically into the weighing 
machine shown ın Fig. 2. Thence it passes to the cross conveyor, 
which carries it over to the other side. Theman who attends to the 
hydraulic crane does the whole of the repair work to the conveying 
gear. He packs the glands of the crane, greases the bearings, &c., and 
otherwise looks after the apparatus. During the three years that this 
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Fra. 3.—Vrew or GRAB IN Position For LIFTING COAL From BARGE. 
City of London Co.’s Generating Station (Bankside). 


barge-unloading plant has been in use it has only been necessary to 
remove two links of the conveyor, and the engineer reports that, so 
far, no breakdown -or difficulty has been encountered. The next 
move is from the cross conveyor to the two main conveyors, which 
are fitted with slides at regular distances to admit of the coal being 
depesited in the bunkers requiring it. 

From the coal bunkers, which have a total capacity of over 1,000 
tons, the coal passes into a weighing truck in quantities of from 4 to 


Fia. 4.—H vpRAULIC CRANE AND GRAB REMOVING COAL FROM INTERIOR 
oF Barce. (Bankside.) 


station 40,000 tons a year of washed nuts, Welsh and North Country 
coal are used. The better class of coal is found more economical in 
this particular case on account of the fluctuating demand for power. 
The installation of a complete coal-handling plant, with mechanical 
stokers, &c., has reduced the costs of dealing with the fuel to less 
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Fid. 5.— ANOTHER VIEW OF CRANE AND GRAB AT BANKSIDE STATION, 


than half that under the old system of coal-handling which was 
until comparatively recently in vogue. 

The coal is brought from the wharf side in barges, and unloaded 
by means of a grab, illustrated in Fig. 8, holding 15 cwt. It is thus 
hoisted by the hydraulic crane, of which a view is given in Fig. 4, 
to a height of 70ft., and discharged into a hopper over a weighing 
machine, shown in Fig. 5, which automatically weighs and registers 
on a dial the weight of each grab-load of coal. The weighing 
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machine discharges automatically into a bunker holding 100 tons, 
from which the fuel is conveyed by a Bennis chain conveyor 
across the road to the top of a long coal store situated over the 
boilers, holding some 4,000 tons. 

Cross conveyors carry the coal to other coal stores, the total 
capacity in these works being no less than 10,000 tons. 

Under the boilers runs a similar chain conveyor, which brings 
away the ashes to the boot whence they are elevated by a Bennis " 
bucket elevator through a height of 20 ft., and distributed as may be 
desired either into the barges or carts. 

The Main boiler house, that to which we first alluded, contains 
48 water-tube boilers, each with a heating surface of nearly 4,000 
sq. ft. These are easily capable of generating steam sufficient for 
30,000 E. p. Here Bennis sprinkler stokers are at work feeding 
many of the furnaces with an almost entire absence of smoke. 


— — — 


INDUCTIVE BALANCE DEVICES FOR THE PROTEC 
TION OF ALTERNATING-CURRENT CIRCUITS. 


The application of the principle of the maintenance of an induc- 
tive balance between two oppositely-wound sections of a trans- 
former or reactance coil presents many advantages over other 
systems for the operation of the relays and protective devices 
employed in the control of high-tension switch-gear, especially in 
cases where '' discriminating devices are required. The system 
was first proposed by Mr. Leonard Andrews, in 1902, who suggested 
its application to the protection of duplicate feeders, in a manner 
described in The Electrician, Vol. L., p. 879. A method of operating 
duplicate mains circuit-breakers on this principle was also described 
in The Electrician, Vol. LIII., p. 141. The same system has been 
worked out with some slight modifications for ring mains in which 


N 
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Fic. 1.—InpucTIvE BALAMcR RELAY FOR CONTROLLING GENERATORS. 


the lead sheathing of the cable is employed to connect the two halves 
of the balance coils. A similar system adapted to cases where a 
distributing centre has an uneven number of feeders, was devised by 
Mr. Leonard Wilson, of the Stanley Mfg. Co. of U.S.A. 

The inductive balance principle may be applied in practically all 
eases where discriminating relays are required. An inductive balance 
relay as applied to generator circuits is shown diagrammatically in 

io 1 | 


A potential supply from the bus-bars, or from any transformers 
fed from them is connected to the centre of the secondary winding 
XY of the small series transformer. As this winding is wound 
entirely in one direction, and as there are an equal number of turns 
on each side of the point of potential connection, the current from 
the 'bus bars will be divided equally between the two halves, and 
these currents will have an equal and opposite magnetising effect 
upon the core of the transformer. A perfect inductive balance is by 
this means established. The outer connections of the secondary 
winding referred to are connected to two solenoids, A and B, and 
so long as the current in these solenoids is equal, the magnetic 
pull on the swinging armature will be equal and opposite. This 
armature is, however, normally held in the position shown by a 
small adjustable weight. The main current flowing from the gene- 
rator into the bus bars will induce a secon current in the local 
circuit X, A, B, Y, in the direction indicated by the full arrows, and 
this will so disturb the inductive balance as to cause a greater 


current to flow through the branch X, A, than through the branch 
Y, B, with the result that the pull due to gravity, tending to hold 
the relay in the open position shown, will be supplemented by a 
magnetic pull approximately proportional to the amount of current 
flowing from the generator to the 'bus bars. Should the generator 
break down, current will tend to flow from the bus bars into the 
generator, thus reversing the direction of the current through the 
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Fic. 2.—Two.PHasE INDUCTIVE BALANCE RELAY. 


series winding relatively to the direction of the current due to the 
potential supply. The series current will now induce a secondary 
current in the opposite direction to the full arrows round the local 
circuit Y, B, A, X, and as this will cause more of the potential 
current to flow through the side V, B, than through X, A, the magnetic 


Fro. 3.— SERIES TransroxMek FOR Inpuctive BALANCE RELAY. 


pull in the solenoid B will overcome the pull of A and will cause the 
armature C to move into such a position as to close the local circuit 
through the tripping coils, operating the main circuit breaker. 

An important feature of the above construction is that it can be 
relied upon to operate with a far greater fall of potential than it has 
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hitherto been possible to work with. It has been found, for instance, 
that many alternating-current discriminating relays will not operate 
should the potential across the shunt winding fall to less than 50 
per cent. however large the reverse current. Whereas the inductive 
balance device described above will operate with a reverse current 
of Jess than the full-load current in the normal direction, even 
should the potential across the 'bus bars fall to 25 per cent. of the 
normal potential. : 

Fig. 2 shows the construction of a standard two-phase relay 
and Fig. 8 shows one of the series transformers for the same. 
The series winding of the transformer consists of & copper rod 
surrounded by a thick micanite tube, the iron stampings being 
built up round this rod and supported on porcelain insulators. 
The secondary winding is carried on & spool mounted on one side 
of the transformer core. This transformer is usually supported by 
one of its terminals directly from a terminal of the circuit-breaker, 
as shown in Fig. 4. The relay may be placed in any convenient 

osition on the operating panel. This type of apparatus has been 
installed in a number of generating stations, amongst which is one 


PNE: 


Fic, 4.— Hianm-TrTEN8SIoN DISCRIMINATING CIRCUIT BREAKERS. 
TYPE.) 


(BRISTOL 


or the stations of the Bristol Corporation, where discriminating 
circuit-breakers are used on both the generator panels and on the 
trunk-feeder circuits. 

Another interesting example of inductive-balance relays is to be 
employed in the Great Western Railway electric power transmission 
scheme. A system of duplicate feeders will supply a number of 
sub-stations, and it was desired to have automatic switches at the 
distributing centres to serve the double purpose of isolating faults 
in each feeder or transformer and also to enable either transformer 
to be disconnected during periods of light load by merely opening 
one of the H.T. feeder switches in the main generating station. 
The arrangement first proposed is shown diagrammatically in Fig. 5. 
By closing the switch Si, the transformer A fed by this feeder will 
be magnetised, and a current will be induced in the operating 
solenoid C, which will close the switch D, thereby completing the 
connection to the L.T. 'bus bars. Now, so long as these 'bus bars 
are only fed from this one source, the switch D will be automatically 
opened by opening the switch S,. If, however, the L.T. 'bus bars 


are fed from another source, the opening of the switch S, will not 


then open the switeh D, as the potential across C will be maintained 
by the 'bus bars, and the transformer A will be magnetised from its 
L.T. side. 

It was then proposed to add discriminating cut outs that would 
break the circuit through the solenoid C in the event of the current 
through the switch D being reversed, due to the transformer A being 
magnetised from the L.T. bus bars instead of the H.T. bus bars. 
This at first sight appeared a somewhat difficult problem, owing to 
the fact that the discriminating device would be required not only to 
carry the full-load current of the transformer controlled, but also to 
be able to operate with the magnetising current of transformer, 


L.T. Bus-Bars 


H.T. Bus-Bars 
Fic. 6.—G.W.R. System or Dupiicate FEEDERS. 


which would be less than 4 per cent. of the full-load current. The 
difficulties were overcome by a modification of the inductive balance 
principle, the relays being arranged as shown in Fig. 6. 

The leads A and B from the respective transformers to be con- 
trolled are passed through the centre of the fron core D, upon which 
the inductively balanced potential winding E is wound. So long as 
the two transformers are doing useful work, the load, whatever its 
amount, will be divided approximately equally between them, and 
as the respective connection between the transformers and the 'bus 
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Fic. 6,—INnpuctTivE BALANcE ReLay ror G. W. R. SysrEM. 


bars tends to magnetise the core D in opposite directions, so long as 
the currents in these are equal and opposite they will not induce & 
secondary E.M.F.in the winding E. The potential current will 
therefore divide equally between the two halves of this winding E 
and between the two solenoids A and B, and the pull on the rock- 
ing armature will consequently be equal on both sides. Should, 
however, the H.T. supply to one of the transformers become 
interrupted, the whole of the current to the 'bus bars will be sup- 
plied by the remaining transformer, added to which, sufficient 
current from the 'bus bars will feed back into the idle transformer to 
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magnetise this. It is evident, therefore, that the core D will now 


be magnetised by the whole of the unbalanced current supplied 
to the 'bus bars from the working transformer, plus twice the 
idle current required to magnetise the idle transformer, and these 
combined currents will induce a secondary current in the potential 
winding E, the direction of this current being dependent upon which 
transformer is doing the useful work. For instance, the direction of 
this secondary current when transformer A is working and trans. 
former B is idle, will be as indicated by the arrow A, whereas should 
A be the idle transformer, the direction of the secondary current will 
be as indicated by the arrow B. In the first case this secondary 
current will tend to make the potential avoid the path through 
solenoid A, and select the path through the solenoid B, thereby 
causing the relay to close the local circuit through the tripping coil 
controlling transformer B, and in the second case the relay will 
close on the opposite side. 

The arrangement which is being actually carried out in connection 
with the transformers in the Great Western Railway sub-stations is 
similar to that shown in the figure, except that two single-acting 
relays are used instead of the one double-acting relay. The ad- 
vantage of this lies in ayoiding any risk of the action of one relay 
influencing the other. 
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STREET LIGHTING.* 
BY HAYDN T. HARRISON. 


In order to arrive at any decision as to the degree of illumination 
which may be considered efficient for various streets it is necessary 
to decide first the units in which the value of illumination should 
be specified. I have had the opportunity of examining several 
reports which have been submitted by engineers to Lighting com- 
mittees; in the majority of these it has been considered sufficient 
to state the candle-power of the lamps in the same way as Mr. 
Bradley does in the most valuable tests he makes periodically in 
Westminster; others have gone a little further, inasmuch as they 
state the candle-power per mile of road; others, again, have 
based their figures on various illumination tables given in candle- 
power feet at various distances from the source of light. 

That none of these methods are complete enough will be obvious 
when an attempt is made to compare the reports. For instance, the 
mean illumination of a street cannot be ascertained from measure- 
ments of candle-power unless these are taken at a large number of 
different angles, becanes there is practically no source of artifcial 
light which gives a true hemispherical candle-power; by that I 
mean a light of which the candle-power measured at any of the 
angles in the lower hemisphere will be approximately equal. More- 
over, it is necessary to state the height and distance of the lamps, 
in order to judge the illumination derived. 

In 1892 Mr. Trotter read a Paper before the Institution of Civil 
Engineers which dealt very fully with this matter, and his Paper is 
even now probably the most complete treatise on the subject 
extant. Mr. Trotter used an illumination photometer devised by 
himself, in conjunction with Sir William Preece, by which the 
horizontal illumination at various parts of the road could be 
measured; and incidentally he gave it as his opinion that the 
ao this illumination could be measured to the road surface the 

tter. 

Now it is obvious that if the degree of illumination is measured 
on a horizontal plane, all the lamps in the neighbourhood of the 
photometer will assist in illuminating that plane, therefore the 
spacing and height of the lamps can be disregarded when making 
comparison, and only the measurements in candle-power feet taken 
into consideration ; and if the mean of these measurements could 
be taken asa criterion of the illumination of the road, no better 
system could be adopted. Mr. Trotter shows at great length in his 
Paper how this can be done by plotting a large number of contour 
curves and illumination curves along imaginary lines drawn down 
a street; but unless sufficient measurements are made to plot these 
curves in every case, and a mean illumination obtained by dividing 
the plan of the street into a large number of sub-divisions and taking 
a mean of all the various degrees of illumination in all the sub- 
divisions, as shown by the contour curves, I fail to see how the 
mean degree of illumination can be arrived at. 

Moreover, there are other practical objections to the use of an 
illumination photometer as described by Mr. Trotter. The large 
difference between the maximum and minimum illumination when 
measured on a horizontal plane, coupled with the small range of the 
instrument, made it only possible to survey the illumination over a 
very small portion of the street unless several different standard 

ps are used, and even then the instrument was found to be diffi- 
cult to balance when comparatively high or low degree of illumina- 
tion was being measured. 

Thus I came to the conclusion some time back that in order to 

* Abstract of a Paper read on Tuesday before the Manchester Local 
Section of the Institution of Electrica! Engineers. 
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encourage more general testing of street illumination for compara. 
tive and specifiation purposes, a simpler means would have to be 
adopted than has hitherto been the general practice, and that au 
instrument must be devised by which the degree of illumination of 
a street could be rapidly and accurately determined. 

In order to judge the lighting of a street it is only necessary to 
know the minimum illumination at any point where light is required, 
because if that illumination is sufficient for the purpose, it obviously 
follows that it will be ample elsewhere; for example, the average 
illumination of a street brilliantly lighted in one part and left in 
comparative darkness in another part may be high, but it is of no 
practical use except that you know that by moving from one bril. 
liantly lighted spot to another, you will travel along the street pro- 
vided you do not encounter any unseen objects, or dangers, in the 
dark intermediate parts; therefore, I think you will agree with me 
in saying that the measure of minimum illumination is of primary 
importance, and on its value the efficiency of the lighting of the 
street depends. 


It will probably be dq ce that the value of the maximum 
illuminaticn should also be measured and stated, in order that a 
diversity factor ma be arrived at. This is to some extent true, 
as passengers in vehicles passing rapidly along a street having a 
large diversity of illumination, are liable to become dazzled; 
moreover, the value of the minimum is reduced if the iris of the 
eye is being periodically contracted by brilliant patches of light. 
Therefore, I think we may take it that the-best lighted streets are 
those with the highest minimum illumination and with the lowest 
diversity factor, and, after having granted this definition, all that 
remains to be done in comparing the lighting of various streets is 
to state the value of the maximum and minimum illumination as 
measured therein. 

But the unit of illumination—namely, candle-power feet—is not 
sufficiently definite, for it is obvious that whén speaking of illumi- 
nation we really mean the degree to which something is illuminated, 
and that will depend to & very large extent on the average angle 
at which the light strikes the various surfaces of that object. 


You will notice that in the design of instrument I recommend 
an angle of 45 deg. has been chosen; if it had not been for practical 
reasons, I would have preferred a vertical screen. The reasons 
I abandoned the horizontal screen, which I used for many years 
in a type of instrument similar to that suggested by Mr. Trotter, 
may interest you; one reason was that the angle of incidence when 
measuring at a distance from the post became so large as to reduce 
the illumination on the screen to that point when it was difficult to 

et a balance, and, moreover, unless the screen was accurately 
evelled, considerable errors were liable to creep in; these faults 
made it practically impossible to measure the minimum illumina- 
tion, which I consider the most important factor. For instance, at 
100 ft. from a post 20 ft. high on which is mounted a 500 c.p. lamp, 
the illumination on the horizontal screen used in the instrument 
would only amount to 0:005 c. pe ft., whereas if the screen had been 
illuminated by direct rays it would have been 0:045, which is nearly 
10 times as much, and could have been easily measured. With the 
instrument before you it is equal to 0°04 and can be measured with 
ease and accuracy. With a vertical screen it would have been equal 
to 0:047, which would have been even more easy to measure; but, 
on the other hand, it is obvious that directly under the post the 
vertical screen would be useless, and the illumination on the hori- 
zontal screen would be so high as to be out of the range of the 
instrument; this alone is one good reason for the use of this par- 
ticular angle. 

But there are two other reasons which I consider of equal import. 
ance; one is that, owing to the great variation in the spectrum of 
lamps used for street lighting purposes, a flicker method of obtain. 
ing a balance is essential for accurate work, and an angle of 45 deg. 
is found more convenient in the design of this part of the apparatus ; 
the other is that the illumination of vertical objects in a street is 
of equal, if not greater, importance than that of the road and pave- 
ment. For instance, itis of more importance to be able to recognise 
faces and avoid obstructions than to be able to distinguish the quality 
of the road ; it is true that in the case of road vehicles, particularly 
motor cars, the latter is of importance, but as these vehicles very 
generally carry lamps of higher candle-power than the street lamps, 
the comfort of the pedestrian is more to be considered. Therefore, 
by stating the value of the illumination on a screen at an angle of 
45 deg. we are probably giving the most useful information for 
practical purposes. Moreover, the measurements obtained at this 
angle are as easily converted to measurements of candle-power as 
would be the case if any other angle were used, and the fact that 
the candle-power of the lamps in one direction only is measured 
simplifies this calculation considerably. 

' There is still another factor which must be stated, and that is the 
height at which the measurements are made from the ground; this 
should be settled by the most convenient height for making the 
measurement, which 1 have found to be 4 ft. 

Having decided a definite means by which the lighting of streets 
can be accurately and rapidly compared, I have, from various puh 
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lished statements obtained the opinions of gas and electrical engi- 
Beers as to the present-day requirements in this direction, and, from 
tests made by myself and others, am able to give a rough average 
of what actually occurs in practice. 

The opinion of Mr. John Price, of Birmingham, was published in 
the Street (February, 1905), in which he stated that incandescent 
gas burners consuming 3°5 cubic ft. per hour—for which he claims 
42 c.p. when new—should be erected at 50 yds. apart in the suburbs 
and 28 yds. apart in the centre of the city; in the very important 
thoroughfares two, or even three, burners may be used. This works 
out as follows: Centre of city, 80c.p. at 84 ft. apart, minimum 
direct illumination, 0:040. Main streets, 40 c.p. at 84 ft. apart, 
minimum direct illumination, 0-028. Suburbs, 40 c.p. at 150 ft. 
apart, minimum direct illumination, 0:007. 

Mr. Maxwell, of Partick, in his Paper read before the Glasgow 
Local Section (January, 1905), stated that the 124 ampere open- 
type arc lamps (for which he claimed 870 mean spherical candle. 
power) when fixed on posts 60 to 80 yds, apart in the main streets 
and 100 yds. apart in side streets, were satisfactory in practice. In 
certain instances an average distance of 110 yds. apart and a maxi- 
mum of 180 yds. was permissible. Allowing that the candle-power 
of the lamps at, say, 15 deg. from the horizontal would not exceed 
600, this works out as follows: Main streets, 180 ft. apart, minimum 
direct illumination, 0 071; 240 ft. apart, 004. Side streets, 800 ft. 
apart, minimum direct illumination, 0:026 ; 540 ft. apart, 0:0082. 

In St. Pancras the original 10-ampere open-type arc lamps were 
erected in the main streets at 380 ft. apart, but even in the less im- 
portant streets they are row put at 165 ft. apart. The side st eets 
were and are in some cases illuminated with single gas mantles at 
120 ft. distance. I think we may take it that the modern practice 
will be maintained. The results are as follows, taking the candle. 
power of the arcs at 15 below the horizontal as 500: Main streets 
(old practice), arc lamps 830 ft. apart, minimum direct illumination, 
0:017. Main streets (new practice), arc lamps at 165 ft. apart, mini- 
mum direct illumination, 007. Side streets, incandescent gas, 120 ft. 
apart, minimum direct illumination, 0:0095. 

From Mr. Cramb's interesting tests embodied in a report sub- 
mitted to the Corporation of Croydon in July of this year, it trans- 
pired that the main streets were lighted by arc lamps giving an 
average candle-power of 450 at 65 yds. apart, and the side streets by 
single incandescent gas burners, of which the best examples gave 
52 c.p. fixed 80 y ds. apart, and by Nernst and incandescent lamps 
(the latter being fixed with Reason reflectors), which gave an average 
of 57 c.p. and were fixed at a distance of 66 yds. apart, the results 
being as follows: Main streets, arcs, 450 c.p., 195 ft. apart, minimum 
direct illumination, 0043. Side streets, gas, 52 c.p., 240 ft. apart, 
minimum direct illumination, 0:0036. Side streets, clectric, 57 c. p., 
198 ft. apart, minimum direct illumination, 0:0056. 

As an example of residential suburban lighting I would take 
Willesden, where the main streets are lighted by means of 10 ampere 
open-type arc lamps, 78 yds. apart, and the side streets by incan- 
descent gas burners, consuming 3:2 cubic ft. of gas per hour, 
averaging 50 yds. apart; and also Barnes, which is lighted toa large 
extent by 4-ampere Nernst lamps erected at 60 yds. apart. The re- 
sults of these two places works out as follows: Main streets, arcs, 
2:4 ft. apart, minimum direct illumination, 0:035. Side streets, in- 
candescent gas, 150 ft. apart, minimum direct illumination, 0 005. 

Tonbridge is à good example of a town of about 13,000 inhabi- 
tants, tlie street lighting of which has received considerable attention 
of late. The High.street is provided with 500 watt open type are 
lamps, at an average of 90 yds. apart. The residential main roads 
are lighted by two }-ampere Nernst lamps on posts erected 70 yds. 
apart, and single ampere Nernst lamps also 70 yds. apart. The 
other parts of the town are lighted by incandescent gas lamps, at an 
average distance apart of 70 yds. This works out as follows: High- 
street, 5U0c.p., 270 ft. apart, minimum direct illumination, 0:027. 
Main streets, 40 c. p., 210ft. apart, minimum illumination (direct),0°004. 
Side streets, 30 c.p., 210 ft. apart, minimum direct illumination, 0:008. 

From the valuable tests taken by Mr. Pearce at Manchester, I 
have oxtracted the following figures, which give an example of the 
lighting of main thoroughfares of an important town :— 


— — — — 


Distance , Min. distance 


Position. | Lamp. 


apart. illumination. 
— — — een, 
Piccadilly ........ 900 watt enclosed arc.. 76 ft. 0:62 
Sackville-street .... Intensified gas 58 ft. 0 38 
Albert.street ...... 600 wattt enclosed arc 51 ft. 0:54 
All Saints’ ........  Intersified gas ...... 102 ft. 0:14 
Piccadilly ........ | €00 x att enclosed aro. . 606 ft. 0:30 
Cheetham Hill-rd.., Incandescent gas ....' 206 ft. 0013 


A much more interesting example in this neighbourhood is that 
of Gorton, where Mr. Pearce has lately replaced 25 double Welsbach 
maniles, each taking 4 cubic ft. of gas per hour, by 22 enclosed are 
lamps giving 400 c.p. cach. The gas lighting in this case used to 
cost £150 per annum; the electric lighting is done for £176. Tak- 
ing an average candle-po er for the gas lamps based on the figures 


given by Mr. Price, of Birmingham, and measurements made by 
myself elsewhere, the candle-power will work out at 80 per post, 
therefore it will be seen from the following figures that the minimnm 
illumination has been increased four times at an extra cost of 17 per 
cent. per annum: Old system.—Incandescent gas, 80 c.p., 90 ft. 
apart, minimum illumination (direct), 0087. New system.—En.- 
closed arc lamps, 400 c.p., 100 ft. apart, minimum illumination 
(direct’, 0:145. 

As a final example, I propose to take the much disputed City and 
Kingsway lighting. In the case of Kingsway, the length is 4,000ft. 
and the bread h 100ft. There are 51 high-pressure gas lamps, and 
the measurements I had made in October averaged 670 c.p. on the 
lamps in good condition, and 450 on those which were in poor con- 
dition. The posts are staggered, therefore the maximum distance 
from any post would be 46 ft. where you would be deriving light 
from three sources, two of which would be available on a screen at 
an angle of 45 deg.; but, for the sake of comparison, I propose to 
consider one only. This works out as follows: High-pressure gas, 
515 c.p., 80 ft. apart, minimum direct illumination, 0 206. 

In the case of Fleet-street 12 10-ampere lamps in muranese globes 
have lately been replaced by 34 pairs of incandescent gas mantles. 
I have tested both of these illuminants, and am able to place before 
you the following figures, which require a little explanation : In the 
case of the gas lamps, the two mantles are placed side by side, 
therefore the minimum candle-power measured is across the road, 
where it averages 80 c.p., and this will be the point at which the 
minimum illumination occurs, namely, at a distance of 30 ft. 

The old arc lamps were at a distance of 137 ft. apart, and, as they 
gave 680 c.p. when measured at a distance of 30 ft., it can be taken 
for granted that 600 would be a safe average to take at the greater 
distance. Old arc lamps, 137 ft. apart, minimum direct illumina- 
tion, 0:117. New gas lamps, 48 ft. apart, minimum direct illumi- 
nation, 0°08. The actual minimum illumination between the gas 
posts would be : 48 ft. apart, minimum direct illumination, 0:18. 

I do not propose to coneider the more brilliantly-lighted streets of 
Manchester, or the gas company's latest show in Aldwych and 
Kingsway, as there is little doubt that the illuminating of public 
buildings in the case of the former has been aimed at as much, if 
not more, than lighting the streets; and the latter case, as far as 
one can judge, is an advertisement for the gas companies, the cost 
of which will probably never be disclosed. Therefore, I think we 
may take it that in most towns the minimum direct illumination is 
as follows :— 

Main thoroughfares, minimum direct illumination, 0:050 c.p. ft. 
Side streets sg T » 0:025 
Suburban streets » - T 0:006 „ „ 


These figures are averaged from actual measurements made in 
the street, and it is interesting to note that in many places where 
electric light has been installed—such as St. Pancras, Maidstone, 
Partick, &c.—these values have been exceeded, whereas the actual 
illumination obtained from gas mantles is generally much lower 
than that estimated by the representatives of the gas industry. 

In the case of the less populated towns it will be found that the 
main streets are generally on a par with what I have termed the 
side streets of a large city, the other streets being equivalent to 
the suburban streets; but in many instances, such aa Tonbridge, 
tho lamps in the less important side streets can hardly be said to 
illuminate them at all, owing to the long distance apart at which 
they are placed. 

And now let us see what the value of the minimum illumination 
is; the usual test is the possibility of reading a Bradshaw railway 
guide. I find, personally, that this is possible at an illumination 
equivalent to 0:05 c.p. ft. With 0:005 c.p. ft. you cannot recog- 
nise a face; in fact, can only just avoid running into anything. 
Mr. Trotter took for his comparison moonlight, which he found 
to be 0:028 c p. ft. in England near full moon; thus it will be 
seen that in the side streets of large cities the minimum illumi- 
nation approaches full moon, but in suburban streets is less than 
one-fifth. I would therefore suggest that, unless the value of 
illumination in any street exceeds, say, 0:015 c p. ft, it could hardly 
come under the head ofstreet lighting, but should be called ** beacon 
lighting," as suggested by Mr. 'Trotter. 


(To be concluded.) 
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The Sinking of the Nantucket Lightship.— This light hip, 
which has played a prominent part in announcing, by wireless 
telegraphy, the passago of west-bound ocean liners on their 
way to New York, besides serving a number of other purposes, 
sprang a leak during the gale last Sunday, and sank on Mon- 
day night shortly after the crew of fifteen (including three 
telegraph operators) had been rescued by a ship which had 
been summoned by urgent wireless messages. 
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CONTEMPORARY BLECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


A New Electric Valre.—A. Wehnolt has utilised the emis- 
sive properties of metallic oxides for the construction of a new 
valve tube. He showed last year that metallic oxides, es- 
pecially those of calcium, strontium and barium, when incan- 
descent, emit numerous negative ions. When they are spread 
over acathode they neutralise the positive ions accumulating 
there during the discharge, and therefore reduce the cathode 
fall to vanishing point. The cathode is made of some refrac- 
tory metal and heated by a special current. The anode fall is 
some 20 volts. The tube is highly exhausted. When the 
heated oxide is made the cathode, the current passes easily, 
but on reversing the current it does not pass with less than 
several thousand volts. The limit of action is reached when 
the current density becomes so great that at the temperature 
of incandescence the negative ions no longer suffice to neutralise 
the positive ions accumulating from the gas. This limiting 
current density is 2 or 3 amperes per square centimetre. An 
alternating current is converted into an intermittent direct 
current, as in the case of other valves. The author claims a 
high efficiency, but reserves his figures. Besides the use for 
charging accumulators and working lamps from drehstrom 
circuits, he also uses the valve for wireless telegraphy, sending 
both components of the wave in the same direction through 
the coils of a differential galvanometer. 

(A. WEHNELT, Sitzungsberichte, Phys. Med. Soc., Erlangen, 37, 1905. ] 


Electric Precipitation of Colloids.—An essential characteristic 
of colloid solutions is that their particles are precipitated at one 
of the electrodes when a current is passed through. A. 
Schmauss has studied this precipitation, and found it to vary 
with the conductivity of the solvent. If this is less than that 
of pure water, three zones make their appearance, one of them 
being free from colloid particles, one of them containing the pre- 
cipitate, and the intermediate space containing the unchanged 
solution. When the solvent is water, there are four zones, the 
additional zone being round the empty space at the cathode 
and containing concentrated colloid. The author used colloid 
solutions of gold and silver prepared by Bredig’s method. He 
found a speed of the ions amounting to 0:00026 cm. per second, 
that being of the order of the usual monovalent ions. This 
considerable speed means the presence of high electric 
forces. A study of the current strength led the author to 
conclude that the water is decomposed into ions whose con- 
densing e M accounts for the additional zone, and whose 
charges, added tothe small charges of the colloid particles pro- 
duced the high speed. The ions are probably Hand OH. The 
ions at the anode produce concentrations in the shape of rinzs 
round it. 

A. Scumacss, Annalen der Physik, No. 13, 1905.] 


Spark Discharge in Gases. -The sparking length in gases and 
the potential necessary to produco a discharge is known to 
depend upon the velocitics of the gaseous ions, as well as the 
molecular weight of the gas. The ionic velocity often becomes 
the determining factor. W. Voege thus quotes an instance in 
which the conductivity of air for the spark discharge becomes 
less than the conductivity of carbonic acid. This happens 
when the spark length exceeds 10cm. Oxygen appears to dis- 
courage the discharge in every case, but the author cannot say 
whether this is due to the formation of ozone. ‘The dis- 
charges in the various gases may be distinguished by the sound 
and the shape of the spark. In air, the negative electrode is a 
bright point and the anode a brush. The spark is white and 
loud, and has a zig-zag shape. The portion nearest the 
cathode is bright. This is not the case in oxygen. In carbonic 
acid and hydrogen the sparks are straight and nearly silent. 
The spark in hydrogen is red and in carbonic acid blue, except 
at higher current intensities, when the oxygen liberated makes 
it violet. Hydrogen or carbonic acid surrounding the cathode 
encourages the discharge, just as positive ions do. This is 
consistent with the positive charge of the hydrogen atoms in 
electrolysis. Chlorine, on the other hand, hinders the dis- 


charge, since each atom has a tendency to take up an additional 
electron and become a negative ion. 
[W. Vogar, Annalen der Physik, No. 13, 1905.] 


Propagation of Light through Malter.—In a medium exhibit- 
ing dispersion or selective absorption, or both, a light wave 
always undergoes a change of form. For the only differential 
equation admitting a propagation without -deformation—viz., 
the equation 

2 J 96 

2 Kb — a 
does not apply to such a medium. Poincaré, Picard and Voigt 
studied the deformation of the wave by means of the “ tele- 
graph equation " 

„ Ep doch 

aA = m t "E 
M. Laue now gives a treatment of the problem connecting the 
deformation of the wave and the change in the spectrum, 
without limiting himself to a given differential equation. He 
puts the vibration into the shape of a Fourier integral of 
pure sine waves, and assumes that the refractive index and 
the coefficient of absorption vary slowly with the wave-length. 
He finds the conditions under which a beam may be considered 
elementary, and proves that such a beam cannot be perceived 
below a certain high temperature. The laws of propagation 
are the same for an elementary beam and a single wave. 
When the beam is propagated in a dispersive medium, every 
disturbance ultimately takes the form of a long train of 
approximate sine waves. The author's conclusions enable him 
to explain the apparent paradox of a propagation of light with 
a velocity greater than that in a vacuum. The paradox is duo 
to an ambiguity in the definition of the intensity of radiation. 
The reason why at very slight absorptions the group velocity 
is always smaller than the phase velocity lies in the fact that 
the resonators contribute to the energy of the regular wave, 
but not to its Poynting radiation vector. Finally, the author 
points out that the region in which the second law of thermo- 
dynamics begins to fail is more easily attained by optical means 
than by the less refined thermodynamic methods. 
[M. Lave, Annalen der Physik, November 13, 1906.) 


Porous Contact. —K. Prytz describes a novel device for making 
gas connections in vacuum tubes. The vacuum tube is closed 
at one end with a porous plug made preferably of fire-clay. As 
long as the plug is kept immersed in mercury the gas cannot 
pass in or out through the plug, provided the poresin the plug 
are so small that mercury caunot be forced through them by a 
pressure of one atmosphere. "The gas with which the vacuum 
tube is to be filled is contained in another tube provided with 
a similar plug. When the gas is to be transferred, the plugs 
arc brought into contact under the mercury, and the pump is 
worked. Many difficulties ave thus avoided, and the only draw- 
back is the slow diffusion of the gas through the plugs. 

[(K. Pry z. Annalen der Physik, Nc. 13, 1905.] 

Plan of a Rudio-active Atom.—Lord Kelvin elaborates his 
scheme of positive atoms containing negative “elo trions " or 
electrons inside them, so as to account for tho prodigions 
velocity of these electrons when shot out as they are by radio- 
active bodies. He supposes that the positive atom attracts 
the electron with a force varying inversely as the square of 
the distanco. This attraction holds good until the electron 
begins to enter tho substance of the atom, and it then 
changes into a vigorous repulsion. As the elcctron works 
its way in, it has to overcome this repulsion and do 
a vast amount of work. When it penctrates to within a 
short distance of the centre, the repulsion changes into an 
attraction, so that, when it arrives at the centre it is in à con- 
dition of stable cquilibrium. From this it may be expelled by 
some shock or strong external force. On entering the region 
of repulsion, it is shot out with great velocity, its kinetic 
energy being equal to the work done in bringing it near the 
centre, provided we can neglect its loss of energy by motions 
which, while it is in the atom, it gives to the ether in the atom 
and outside it. 

[Lord Kexvin, Philosophical Magazine, December, 1905. 
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MUNICIPALITIES AND HOUSE-WIRING. 


The question whether an electricity supply authority should 
carry out house-wiring has engaged the attention of the elec- 
trical industry from its early days, During their period of 
infancy it was advisable that the electric lighting companies 
should have house-wiring departments, for it was necessary 
that all the work in connection with the introduction of the 
new illuminant should be carried out by those who had had 
most experience of it. After a short time, however, regular 
house-wiring firms were established, and practically all the 
larger electric lighting companies discontinued this branch of 
their business, recognising that it could be dissociated with 
advantage from the work of generating and distributing elec- 
trical energy, and that the wiring contractor also served as a 
useful independent addition to the company's own canvassing 
staff. In the case of supply companies in smaller towns, how- 
ever, it was of course expedient that the company should carry 
out house-wiring work, for frequently there was no other local 
firm competent to do house-wiring at the inception of the 
undertaking. There are, in fact, still a fair number of smaller 
electricity supply companies who also act as the chief wiring 
contractors in their areas. 

When municipal electricity supply systems were started, it 
was taken for granted immediately that in this case house- 
wiring was outside the province of the supply authority. In 
one or two instances, however, local authorities have bought 
out electric supply companies which had not yet abandoned or 
disposed of their house-wiring business, and the question has 
arisen whether this branch should still be carried on. With 
but one important exception, the decision has been in the nega- 
tive, and rightly so, for house-wiring has, in some respects, the 
nature of a retail trade, and nowadays it involves competition 
with firms who are ratepayers to the local authority in question. 
The one important exception to which we allude is that 
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of the Sheffield Corporation electricity department. When the 
Corporation took over the business of the Sheffield Electric 
Light & Power Co. in 1898, it found that house-wiring repre- 
sented a large and remunerative branch of the undertaking, 
and that the spare time of the Company’s wiremen was occu- 
pied in the manufacture of transformers. The Corporation 
was loth to part with this business asset, and has continued to 
execute work of this description ever since, in spite of the fact 
that there are a number of wiring contractors established in 
Sheffield, and that transformers can be bought without diffi- 
cultv through the ordinary channels and at fair prices. Repre- 
sentations have been made to the Sheffield Corporation from 
time to time by the local contractors, but without effect, and 
the question of taking legal action has also been mooted. It is 
expensive, however, for a small band of tradesmen to fight a 
rich and powerful municipal corporation, and as a final effort, 
an appeal has been made to the Sheffield Chamber of Commerce. 
The Council of this body has now expressed its sympathy with 
the cause in the following resolution :— 

The Council of the Sheffield Chamber of Commerce have received a 
deputation from the Sheffield Electrical Contractors’ Association on the 
subject of Municipal Trading as carried on in the Electrical Fittings and 
Wirings Department of the Sheffield Corporation. The Electrical Traders 
are substantial ratepayers of the city, and by reason of the municipal 
competition to which they are subjected they have convinced the Council 
of this Chamber that it is impossible to carry on their business. This 
Council hereby records its disapproval of the City Council carrying on 
this department with public funds, and recommends that a copy of this 
resolution be forwarded to the City Council in the name of the Chamber: 
and a copy of the same be given to the Electrical Contractors’ Association 
for their use in the legal opposition they are pursuing. 

Not only is it wrong in principle for a municipal authority 
to execute house-wiring in competition with local firms, but it 
is also illegal in most cases. Some particular Local Authori- 
ties, it is true, have obtained, by means of the very convenient 
General Powers or “Omnibus” Bills, Parliamentary sanction 
to expend money on wiring houses—in most cases for the pur- 
pose of *'free wiring” and “hire-purchase” schemes—but 
even then this sanction has been often qualified by the condition 
that the actual work is not to be done by the municipality 
itself, but is to be let out to contractors. Local Authorities who 
do not possess these powers have made unsuccessful attempts to 
obtain the approval of the Local Government Board for loans for 
house-wiring. Now the Sheffield Corporation has never obtained 


special powers of this nature, and is apparently continuing its 


wiring and fittings department under the mistaken idea that 
it is authorised to do so under Sec. 10 of the Electric Lighting 
Act of 1882. This section, in defining the general powers of 
an undertaker under a Provisional Order, includes “ generally 
all such acts and things as may be necessary and incidental to 
such supply "—the word supply, which we have italicised, is 
important. We have no hesitation in stating, as we did on 
former occasions when this point was raised, that this defini- 
tion cannot be taken to include house-wiring. We are the 
more confident in making this assertion from the fact that our 
view has received the endorsement of the Board of Trade and 
the Local Government Board as recently as June, 1903. The 
undertakers are authorised by their Provisional Orders to lay 
down lines as far as the consumers’ terminals, and to supply 
meters if called upon to do so, but nothing in the Electric 
Lighting Acts authorises them to execute any other wiring 
work within the consumers’ premises. In these circumstances, 
we advise the Sheffield contractors most strongly to persist in 
their campaign. We can hardly believe that the Corporation 
will be so ill-advised as to fight the matter through the law- 
courts up to the House of Lords, as we understand has been 
threatened. Should this be the intention of the Corporation, 
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however, we would suggest that the Electrical Contractors 
Association (Incorporated) to which the Sheffield Electrical 
Contractors’ Association is affiliated, should take up the 
case, for the decision will be of general and not merely 
of local importance. It is, we believe, only lack of a guffici- 
ently large common fund that has prevented the Sheffield 
contractors from taking legal action already, and the parent 
Association should exist mainly for purposes such as this. The 
Association did good work last year in its successful opposition 
to the attempt of the London County Council to obtain wiring 
powers for the. Metropolitan Borough Councils, and their 
organisation should be on such lines that this activity in 
similar directions may be extended. 


(SEU € E € —— — — 


RECENT ADVANCES IN WIRELESS TELEGRAPBY.* 
BY J. ERSKINE-MURRAY, D.Sc. 


Marconi's untuned coherer system has been in use commercially 
on board a large number of passenger ships, and with certain varia- 
tions and under many names appears to be the common system in 
most of the navies of the world. No doubt untuned systems are 
being displaced by tuned systems, but their comparative simplicity 
and ease in working are recommendations which in many cases 
outweigh their disadvantages. Marconi's untuned system is mainly 
used for distances under 150 miles, the reason for this limitation 
being that at such distances the lines of force from the charge on 
the aerial wire have time to reach the receiving station before the 
spark occurs at the transmitter. Under these circumstances an 
electrostatic charge suddenly discharged with or without oscillations 
is thus all that is necessary. About 50 sparks occur each second, 
and each spark laste not more than a hundred-thousandth part of a 
second. Thue the horse-power of a discharge is about two thousand 
times that of the current supplied to the induction coil. As the 
Jatter is usually about 50 watts, each impulse sent out works, for 
a very short time, at 200 H. p. or 800 H.P. Thus, even if the re- 
ceiver be at a considerable distance, the fraction of the impulse 
which reaches it is quite appreciable. No ordinary telegraph in. 
strument, however, is able to detect a current which lasts for so 
short a time, hence the necessity for the coherer, which does. 

What happens, then, in the sending of a signal is as follows :— 
(1) The aerial wire is charged, say positively, and lines of electric 
force spread out from it having their negative ends on the earth 
surface all round, some of them ending on the aerial wire of the 
distant receiver. (2) When the electrical pressure has become so 
great that the spark jumps across the gap between the aerial and 


the earth wire there is a sudden change in the distribution of the 


electricity. The negative spread out over the earth or sea and on 
the aerial of the receiver rushes in towards the positive, producing 
a current of quite appreciable voltage, though of very short dura- 
tion. It is this current which actuates the receiver in passing 
through it from the aerial wire to the earth. 

The first impulse is no doubt followed by a very short train of 
rapidly-decreasing waves; but the decrease is so rapid that they are 
of but little use in transmission. The coefficient of damping, ex- 
perimentally determined, is about 0°6—1.e., the amplitude of the 
second wave is 0:6 of that of the first, while the third wave has only 
an amplitude of 0:86 and the fourth of 0°21. There was little hope 
of preventing interference between neighbouring instruments as 
long as the first impulse predominated so very strongly and was 
capable of actuating any receiver by itself. 

The methods of discrimination or tuning now employed in almost 
all systems depend on the principle of the superposition of small 
motions. In wireless telegraphy, tuned systems, and, indeed, long- 
distance transmission in general, depend on this phenomenon. The 
moving masses are masses of electricity, and the dimensions regu- 
lating their frequency of oscillation are the inductance, capacity and 
resistance of the circuits in which they move. Thus, if a series of 
small electrical impulses or waves arrive at areceiving station, each 
impulse being timed so as always to increase the motion of elec- 
tricity in the receiving conductors, an oscillatory current will be 
generated of rapidly-increasing amplitude, which stores up the 
energy arriving until the current becomes great.enough to actuate 
the receiving mechanism. The most obvious application of this 
principle to telegraphy is the discrimination between a group of 
sending and receiving stations by giving the members of each pair, 
which are intended to communicate, the same electrical dimensions, 
so that a transmitter, and the receiver it is intended to communicate 


* Abstract of a Paper read before the Glasgow section of the Institution 
of Electrical Engineerg-on Tuesday. 
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with, have the same natural frequency. This plan has been adopted 
by almost all inventors, and works well. The principle has been 
wonderfully developed, the most strikingly successful result being 
that obtained by Capt. Jackson, R.N., who this year, while receiving 
messages from a ship at a moderate distance on the mainmast of 
H. Il. S. Vernon, was simultaneously transmitting messages from 
the foremast to another vessel 500 miles off. This result was 
rendered possible by an alteration in the original Marconi receiver, 
which, though apparently small in itself, was of far-reaching impor- 
tance. In the old receiver the coherer formed a gap of enormously 
high resistance between the aerial and earth wires which effectually 
prevented any oscillation in the receiver except the small cur- 
rent which might occur through the coherer plugs acting as a 
condenser. The coherer was simply cohered by the voltage produced 
in the aerial. In the new receiver the aerial wire was connected to 
earth through the primary of a small transformer, thus providing a 
path of low resistance in which oscillations could grow in amplitude 
as the impulses from the transmitter arrived, and a secondary cir- 
cuit which could be made exactly equi-frequent with the oscillations 
arriving from the distant station. It rendered discrimination prac- 
ticable, while at the same time it enormously increased the distance 
oyer which transmission could take place, by utilising the energy 
of all the waves arriving instead of only that of the first. The 
transmitter was next improved by the introduction of more capacity 
and inductance, enabling it to give out a much longer train of 
waves, of which, perhaps, 80 or 49 are of useful amplitude, instead 
of two or three in the earlier form. 

In almost all modern tuned systems the oscillations are generated 
in & separate circuit by Tesla's method, and are impressed upon the 
transmitting aerial either by induction or conduction, the method of 
connection being called the coupling," which is said to be strong 
or weak, according as much or little of the Tesla circuit is included 
in the aerial. 


Aerial 


Recorder 


Fie. 1. 


One of the first patents for a syntonic or discriminating system 
was that taken out by Prof. Lodge in 1897. The transmitter was 
practically a Hertz radiator on a large scale with some inductance 
introduced—i.e., two equal conductors placed one above the other in 
a vertical line with a spark-gap between them, the connection to the 
spark-gap being through a few turns of thick wire. Similar conductors 
were used for receiving, but in place of the spark-gap was introduced 
the primary of a small transformer, the secondary of which was in 
the coherer circuit. In a somewhat modified form this apparatus 
has been installed at Heysham by the Midland Railway for com. 
munication across the Irish Channel.* In this case two large hori- 
zontal surfaces of conductor about 80ft. square are placed, one 
at about 8ft. above the ground and insulated from it, and the 
other 80 ft. above the first. Wires reach upwards from the lower 
sheet and downwards from the upper to the spark-gap. This forms 
a very persistent oscillator, and at first sight would appear to radiate 
free Hertzian waves. I shall show, however, later that, like all 
other practical wireless systems, it has in reality an excellent earth 
connection, which is obtained in this case by induction. 

In another type of Lodge-Muirhead transmitter the lower end 
of the aerial is connected to a condenser, which in turn is con- 
ductively earthed through a wire having some inductance. The 
aerial of the receiver is connected conductively to earth through 
the primary of a jigger. The receiver circuit contains the secondary 
of the jigger, the coherer; and a condenser in series, while a syp 
recorder and a source of current are in parallel with the condenser. 
This form has been used for military signalling and other purposes. 

Mr. Marconi, early in 1900, invented a discriminating system 
which apparently has great possibilities both in regard to exact 
tuning afd to reduction in height of aerial. In fact, signals were 
received over a distance of 30 miles with an apparatus only about 
4ft. high. Fig. 1 shows the apparatus employed. Its aetion is as 
follows: The metal cans form a condenser, which is charged by the 
induction coil; the discharge then-takes place. across the spark-gap, 


* The Electrician, Yol, L., p. 620. 


oscillating a large number of times owing to the considerable induc. 
tance and capacity in the circuit; a portion of the oscillating current 
is transmitted to the earth by the earth wire, since this wire is con- 
nected to a point of the circuit at which there is considerable 
variation of the potential during each oscillation. It is this unsym. 
metrical position of the earth coupling which renders transmission 
of energy possible. The receiver is exactly similar to the transmitter, 
the primary of the jigger taking the place of the spark-gap. 

There is a very large number of ways in which one or two con- 
densers and inductances may be combined with an earth and air 
wire to form an oscillating circuit. Transmitters of this kind, how- 
ever, may broadly be divided into two classes, firstly, those in which 
the natural oscillation frequency of the aerial wire is utilised, and, 
secondly, systems in which the oscillation in the aerial is a forced 
one, its frequency being determined by a very persistently oscillating 
circuit coupled to the aerial. This latter method is becoming more 
and more general, as it is much more easy to obtain the persistent 
oscillations necessary for sharp tuning in & closed circuit than in the 
“open” circuit, partly conductor and partly dielectric, formed by 
the aerial and the earth. 

At Poldhu and in his other transatlantic stations—the most recent 
being that in course of erection near Roundstone, Co. Galway—Mr. 
Marconi employs a large number of aerial wires, arranged like an 
inverted pyramid, all being connected at the vertex to the gene- 
rating circuit and to earth. A very large electrified surface and 
capacity is thus obtained with the use of a very moderate quantity 
of conductor. At the same time the electric lines of force com- 
mence at a considerable elevation above the earth, thus facilitating 
their wide distribution and ensuring a sufficiently long wave-length. 
The wires are spread out, which gives a free path for the lines of 
force from each to earth, giving practically a greater capacity to 
the system than if they were bunched together, in which case the 
inner wires of the bunch would be nearly useless. The generating 
system contains a Tesla circuit operated by an alternator and 
coupled to the aerial. The receiver generally used for long distances 
is the form of magnetic detector, based on Rutherford's experi. 
ments and designed by Mr. Marconi. This receiver is very sensitive, 
and, as it contains a completely closed circuit, should be susceptible 
of very accurate tuning leading to a further increase of sensibility. 

Mr. Fessenden uses a single aerial conductor, a great sheet-iron 
tube like a factory chimney about 420ft. high. Long trains of 
waves of what may, for wireless telegraphy, be called low voltage, 
are transmitted, and receiver and transmitter have frequencies 
which are very exactly equalised. The transmitter to be used for 
transatlantic work is apparently that most recently patented by Mr. 
Fessenden. It is practically an“alternator with one terminal con- 
nected to the aerial and the other to earth. Possibly other circuits 
may be introduced, but no information has so far been published. 
The advantage of this transmitter is that an indefinitely long train 
of waves of equal amplitude may be emitted. Ifthe receiver be 
exactly equi-frequent, the energy of each wave may be very small as 
their effect is cumulative. Another patent of Mr. Fessenden's de- 
scribes a system in which two trains of waves of different frequency 
are transinitted by one aerial, the receiver being only actuated when 
waves of both frequencies are simultaneously received. This system 
opens up great possibilities in regard to discrimination between 
different stations, as the combinations of two variable quantities— 
t.e., the frequencies of both sets of oscillations—are involved instead 
of only the frequency of one set. A similar system has been patented 
by Braun. 

Sir William Preece’s electromagnetic system is in use between 
Rathlinn Island and the North Coast of Ireland. Among other 
systems in commercial use the De Forest, Popoff, Slaby-Arco and 
Braun may be mentioned. The Slabo-Arco aerial is in the form of 
an arch having two earth connections. The others somewhat 
resemble the Marconi system. 


More Recent Systems.— Many patents for complete systems and 
for improvements have been taken out in the past two or three years 
One of these is Artom’s system of polarised waves. Two separate 
aerials, which together form a St. Andrew’s cross, are set up. They 
are insulated from one another and connected to earth through gene- 
rators which give oscillating currents differing in phase. A circularly- 
polarised wave is thus sent cut in a line perpendicular to the plane 
of the cross. The idea is that this wave will retain its form and 
will travel mainly in one line— i.e., towards the receiving aerials. 
These are similar to those of the transmitter. The receiver is only 


“attuated when oscillations with the proper phase difference between 


them take place in both aerials. In a more recent system on the 
same plan, the inventor vses three aerials with angles of 60 deg. 
between them. It is somewhat doubtful whether at long distances 
the polarised waves may not become seriously distorted by the earth's 
action as a conductor. At short distances, however, the arrange- 
ment seems a feasible one; and may provide a useful means of dis- 
crimination between various stations. 
Marconi has patented a system in which a U-shaped aerial formed 
:o£ two wires connected at the bottom by an inductance and spark- 
gap is used. An earth-connection js made to one side of the U. 
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This arrangement gives a much longer train of waves than a simple 
aerial, and is thus susceptible of tuning. Blondel has patented a 
somewhat similar arrangement of two aerials, the distance in this 
case between the aerials being regulated to the wave-length and 
phase of the oscillations, so that they interfere and annul one 
another in a vertical plane through the wires; thus transmission 
mainly takes place at right angles to the plane of the aerials. 


The Action of the Coherer.— The coherence of metal filings or 
surfaces was supposed at first to be due to electrical oscillations, and 
to be & test for their presence. I have never held the view that 
oscillations were necessary, believing that all that is required is 
merely an electrostatic field or difference of potential which causes 
ihe particles to join up in chains as do iron particles in a magnetic 
field. That small particles do so in an electrostatic field has been 
shown by Robertson and others. When the ends of the particles 
come within a very small distance of one another a spark passes 
even if the voltage be low, and the welding takes place. The action 
is facilitated by very gentle intermittent mechanical shocks (rapping) 
just as in the case of iron filings in a magnetic field. Severe shak- 
ing, of course, prevents any chains from forming, or breaks up such 
as have been formed. 

The action of a filings coherer thus takes place in two stages—first, 
the movements of the particles and, second, the welding. That this 
view is correct has been amply proved by Dr. W. H. Eccles in an 
able experimental research which he undertook at my suggestion. 
He has also deduced & mathematical theory of the action which fits 
the results of experiment, and invented a method for testing coherers 
in the laboratory without the use of telegraphic apparatus. 

Transmitters.—The main essential in wireless telegraphy is that 
the transmitter must cause a difference of potential at two ends of 
the receiving apparatus sufficient to cause an appreciable current to 
flow for however short a time through it. In most modern systems 
the current in the receiving apparatus flows to or from what might 
be called the dead end of a conductor were it not for the fact that 
it is very much alive. The circuit is, in fact, completed by the 
dielectric (the atmosphere), and in a circuit such as this, though a 
continuous current is impossible, an alternating one may, of course, 
exist and convey energy. Now the maximum potential received is 
definite, owing to the methods of producing it in the transmitter ; 
it follows that the amount of electricity made to move in the receiver 
by the first impulse from the transmitter is also fixed, since the 
possible change depends on the voltage and capacity of the receiving 
conducting system. Now, the quantity of electricity thus being 
limited, it is clear that the more rapid its motion the larger its 
current. Thus, if a maximum value of the P.D. arriving at the 
receiver be, say, 1 volt, it is all-important that its rate of change 
should be great. If it takes a comparatively long time all the 

electricity movable under the circumstances may flow gently through 

the receiver as a very small current which does not actuate the 
receiver. If, on the other hand, the potential rises rapidly to its 
maximum, the electricity will not have had time to move appre- 
ciably before the maxium voltage is attained, and thus the current 
will be very much greater, though of course of less duration. 

A comparatively short period and wave length is thus advan- 
tageous if but little power is available. This is realised in Hertz's 
radiator, which is charged comparatively slowly by an induction coil, 
and then discharges itself with extreme rapidity when the voltage 
has risen sufficiently to cause a spark across the gap between the 
conductors. The current in the radiator oscillates with very high 
frequency, and dies out in a very short time. The emitted waves 
are thus of great energy while they last. In the systems most in 
use at present the method of obtaining this sudden and energetic 
discharge is that of Hertz—i.c., the spark. It is Hertz's method 
of obtaining a sudden and oscillating discharge that is the essential 
in wireless telegraphy, not the fact that free radiations may be pro- 
duced thereby. An alternator would be quite as suitable if it were 
capable of giving the voltage and frequency. 

Modern wireless telegraphy is not true radiation, and in the 
systems now in use direct radiation is a dead loss; nor is it exactly 
space telegraphy, for this term seems to indicate a course indepen- 
dent of the earth; a course which, owing to the curvature of the 
eatth, leads straight into outer darkness. 'True Hertzian waves— 
t.e., electric waves travelling unguided through space—have been 
used for telegraphs only to a maximum distance of a mile or two. 
One might almost as well try transatlantic telegraphy with a search- 
light as with these. 

When Marconi connected the lower ball of his Hertz radiator to 
the earth, he made the whole earth the lower ball. The earth and 
the serial are the two conductors of the oscillator, which luckily is 
so unsymmetrical that it radiates very little indeed; in fact, the 
oscillations simply spread from their point of generation over the 
two conductors. 

_ Remember direct radiation is dead loss in wireless telegraphy, 
since it means waves going straight off into space and not following 
round the curve of earth to their destination on this globe. 

Earth Connections.—For the intense currents of very high 
frequency, which are used in wireless telegraph, a good and wide- 


spread earth-connection is most essential. It is not necessary tha 
it should be a conducting connection, however; an inductive con- 
nection, ın which the earth’s surface plays the part of one plate of a 
condenser, is quite as effective for high frequency currents. 

Wireless telegraphs may thus be divided into two large classes: 
(1) Conductively earthed ; (2)inductively earthed. In the first class 
come practically all the systems mentioned except some forms of 
Lodge- Muirhead apparatus. To improve the earthing, Fessenden 
uses a large number of thick wires radiating from the lower end of 
the transmitter to earth plates at some little distance. He calls this 
arrangement & wave-chute. 

In the Lodge-Muirhead station at Heysham the earthing is induc- 
iive. One large insulated plate is about 8 ft. above the earth, the 
other plate is 80 ft. above the first. Taking the average difference 
of potential between the earth's surface and the lower plate as 
roughly one-half of that between the plates, we find that the dielec- 
tric current between the earth and lower plate is ten times as great 
as it would be through the spark gap between the plates if the earth 
were not near. A conduction current in the earth’s surface is thus 
induced by the proximity of the lower plate, and the waves are 
guided by the earth's surface as in conductively earthed systems. 
Radiations approximately resembling on a large scale those used by 
Hertz would not be obtained by this transmitter unless it were 

laced at least 800 ft. or more above the earth’s surface on a per- 
ectly insulating support. 

If Hertz had placed one end of his vertical oscillator within a small 
fraction of an inch of a horizontal sheet of copper, he would not 
have obtained free radiations, but & result which on the proper scale 
would resemble the transmission at Heysham. As it is, it seems 
probable that the inductive earthing in this case will prove as effec- 
tive as an elaborate conductive system, and at the same time the 
advantages of a very persistent oscillator will be retained. 

The Limit of Distance in Transmission.—The propagation of a 
hemispherical electric wave, in which the lines of force have their 
ends on a conducting plane surface has been investigated by Heavi- 
side, and from a wireless telegraphist's point of view by Blondel. 
Neglecting the curvature of the earth, the form of the wave is ap- 
proximately the same as would be produced by removing the earth 
and putting another wire downwards from the spark-gap, this wire 
being equal in length to the aerial, and oppositely charged at every 
moment. If the electric waves used in wireless telegraphy retained 
this form we should find that the currents resulting from their 
action on the receiving aerial would vary inversely as the square ot 
the distance. This does not, however, agree with Duddell and 
e measurements—the only definite measurements as yet 
po lished—of the variation of the received current with distance. 

ey find* from experiments made between a station at Howth and 
H. M. T. S. Monarch " in the Irish Channel, that the current at dis- 
tances beyond 10 or 15 miles varies in almost exactly simple inverse 
proportion to the distance between the stations. This result admits 
of no question, the experiments having been carried out most care- 
fully and with wonderfully concordant results. We must, therefore, 
accept the fact and look for an explanation in some circumstance 
which modifies the hemispherical waves originally given out by the 
transmitter when they attain a radius of about 10 miles. 

I find that there is an explanation lying ready to our hand, which 
is based, not upon theory, but on the well-ascertained facts of the 
nature of our atmosphere. Put briefly, it is as follows: If the earth 
were surrounded by a spherical! shell of conducting material it is & 
well-known fact that the waves would not die away in proportion to 
the square of the distance, but would vary, for moderate distances, 
in inverse proportion to the distance itself. Now, recent researches 
on auror:e by Danish observers have proved that these occur some- 
times as low as 6 miles above the earth’s surface and never at a greater 
height than 60 miles. An aurora is an electric conduction current ; 
hence the layer of air between 6 and 60 miles above the earth is con- 
ductive. Here we have, then, the explanation of Duddell’s law of 
variation with distance. The approximately spherical wave given out 
by the oscillator rises till it touches the conducting layer, then becomes 
annular, and travels outwards with a wave-front, the area of which no 
longer increases as the square of the distance, but only in propor- 
tion to the distance itsclf, since the wave is confined by the parallel 
conducting surfaces above and below. Thus the only space variation 
which causes diminution in strength is the increasing radius. There 
is, of course, in addition, a frictional loss of energy which we shall 
consider later. 

If we take the curvature of the earth into account, and proceed to 
trace the variation of the wave front at greater distances than those 
of Duddell’s experiments, which only extended to 60 miles, we find 
from simple mathematical, or rather geographical, considerations 
that the radius of the circle in which the wave-font cuts the globe is 
directly proportional to the sine of the angle at the earth’s centre 
subtended by the are of the surface between the transmitter and the 
wave-front. This agrees with Duddell’s law because for small dis- 
tances sin 0 is nearly equal to0. For greater distances, however, 
the divergence becomes less and less, and at distances beyond 0,000 


* Journal of the Institution of Electrical Engineers, July, 1905, 


358 


miles — 1. e., beyond 62 2 2, the waves converge, and the current 
should increase with distance. This is true on any theory, as the 
wave-front is becoming a smaller and smaller ring, continually con- 
verging from al] sides towards the antipodes of the transmitting 
station. 

The equation for the received current is thus of the form 

. C 
= in-. t n (9 
where c is the received current, 0 the angle defined above, and C a 
constant. Fig. 2 gives a rough representation or the lines of electric 
force as they spread from the transmitter outwards. 

The above law of variation of the received current with distance 
is obviously not complete. We have so far supposed that the lowest 
layer of the atmosphere is a perfect dielectric, and that the earth 
and upper atmosphere are perfect conductors, ?.e., that no dissipa- 
tion of energy is involved, the decrease of current being simply due 
to increase in area of the wave-front. We must now take account 
of frictional losses, in order to complete the law as far as possible ; 
though with the data at present available only a rough approxima- 
tion can be attempted. It will be possible to amplify the equation 
when further measurements have been made, and to determine 
more exactly the functions and constants involved. 

The first indication of a true frictional dissipation of energy in 
transmission was found in Mr. Marconi's discovery that messages 
could be received at much greater distances during the night than 
by day. There cannot be much difference between the divergence 
variations by night and day, as the earth does not change its shape ; 
this phenomenon has therefore to be explained by some difference 
in the electrical properties of the transmitting media. Now the 
conductivity of the earth cannot be seriously altered by the sun's 
rays; the atmosphere, however, may be much affected. Cosmical 
science has made many striking advances lately, and it is now 
practieally certain that streams of electrified particles, resembling 
the cathode rays, are ejected from the sun with a very high velocity. 
These penetrate the earth's atmosphere on the day side, electrifying 
it, and at the same time ionising it, thus rendering it more conduc- 
tive. During the night equilibrium becomes slowly restored, and 
towards 5 o'clock in the morning a very marked minimum of atmo- 
spheric electrification has long been known to exist, The time at 
which signals go furthest thus coincides with a minimum conduc- 
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tivity of the lower layers of the atmosphere, while greater conduc- 
tivity of the lower layers during the daytime coincides with greater 
diffculty in transmission. 

Now an electric wave must have either an all-dielectric medium 
or a dielectric bounded by conductors; it cannot penetrate far 
through a conductor. Thus if all the atmosphere were conductive 
the wave would travel only a very short distance before being dis- 
sipated by resistance, and transmission to a great distance would 
be impossible. ‘The conditions would be similar to an attempt 
to transmit current along a concentric cable with bad insulation 
between the conductors. The good insulation is just as essential 
as the conductors. We may take it, then, that during the 
night the lowest 10 miles of the atmosphere is a good dielectric, 
while during the day it becomes slightly conductive. To obtain a 
rough estimate of the amount of this dissipation we may take Mr. 


Marconi's statement that 500 miles during the day is equivalent to 


1,000 by night. The variation is not so noticeable at short distances, 
being in this case so very much less important than the divergence, 
though it is distinctly traceable in Duddell and Taylor's results. 
Let us assume that the law of divergence is that given above (equa- 
tion A)—1.e., that the undissipated current would vary inversely as 
the sine of the angle between the places, or approximately, for the 
distances under consideration, inversely as the distance along the 
earth’s surface. 

We then have Duddell's law C x DS constant where C is current 
received, and D is distance between the stations. 

Now assume as a first approximation that there is no dissipation 
at night; then the current lost by divergence only, between 500 and 
1,000 miles at night is all spent by dissipation during the day before 
200 miles is reached. Again, the divergence alone between 500 and 
1,000 miles would reduce the current to one half, since 1,000 is 
twice 500. Therefore the current at 500 miles during the night is 
twice the current which will just work the receiver. The current 
lost by dissipation during the day throughout 500 miles is therefore 
equal to that which will just work the receiver. We have thus 
obtained an approximate value of the dissipation from Mr. Mar- 
coni’s experiments. If we call the minimum working receiver 
current of Mr. Marconi’s receiver M then the current lost through 
dissipation is roughly M 500 mile. . 


—— 
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This dissipation is no doubt a function of the distance, the form 
of which I hope to be able to determine later. It is also, of course, 
a function of the state of the atmosphere, as regards electrification, 
and varies from a minimum in the very early morning to a maxi- 
mum in the evening. In the meantime we may take M/500 as a 
rough approximation to its average mid-day value under the cir. 
cumstances considered. | 

The approximate equation C= C/ sin 0 for propagation of signals 
then becomes 

c= 0 = M d 
sin 500 
where c=received current, C=a constant, M = minimum current 
which will actuate receiver, d = miles distance, and 0 = angle subtended 
at centre by arc a. 

Now since dj3,500 = 6, approximately, since the earth’s radius is 
8,500 nautical miles. d=8,5000. To determine C from (A) we 
notice that c=C, if sin 0 1—i. e., if @= & / 2. C is thus the value of 
c at 5,400 nautical miles, or an earth quadrant from the transmitter 
during the night — i. e., when no dissipation. We may state it as 
Cz KM if we like to take M as a unit — i. e., the undissipated current 
at 5,400 nauts. is k times that necessary to work the receiver. 

The equation then becomes 

esM( E 70)... 2. 


sin 0 


To find the limit of distance with any given power we must have 
c= M—+.e., the current at the receiver is just the smallest possible 
working current. 

The equation (C) then becomes 


(B) 


(C) 


_ k 
l= 70 (D) 
or * - sin @ (10--1) Z0. . (Dy 


The number 7 in this equation is only a rough’ approximation, 
suitable to the case under consideration. It should properly be 
replaced by some function of 0. 

Let us now consider Duddell and Taylor's results for shorter dis- 
tances in the light of this explanation. Remarking on the slight 
decrease in the product C x D at long distances, they suggest reflec- 
tion from the Hill of Howth as & cause, mentioning that another 
possible, but apparently less probable, explanation is that the cross- 
channel runs were made in damp, misty daylight, while the up-and- 
down channel course was made in the night and early morning 
with a clear frosty atmosphere. To me this latter suggestion is far 
more probable than the first. We know that such a difference 
exists from Marconi's results. It is worth while to attempt to 
derive it from Messrs. Duddell & Taylor's measurements. We may 
take from their curves the following data, comparing the day and 
the night experiments. 


1. Night. —'* MoxancH " Cominc SOUTH Towanps How Ts. 


Distance off Howth ... 18 ... 80 Miles. 

CxD .. 8,850 ... 8,820 Microamperes x miles. 
Thus at 18 miles the current was 214 m.a. and at 86 miles 106:1 m.a. 

Now, by divergence alone the current would at 36 miles have been 
one half that at 18 miles— i. e., 107 m.a. The dissipation loss is thus 
0:9 m.a. in 18 miles, or roughly 0°05 m.a. per mile on 214 m.a. 

2. Day.—In & similar way we may obtain by averaging curves, 
representing the same quantities on the voyage to Holyhead and 
back during the day, the value 7:2 m.a. lost between 80 and 60 miles 
off Howth. This amounts roughly to 0:24 m.a. per mile on a maxi- 
mum current of 120m.a. Reducing the result given in (1) to suit 
this maximum current, we see that the dissipation by night is to that 
by day in the ratio of about 0:025 to 0°24—1.¢., the dissipation 
during the day is approximately 10 times as much as at night. 
Meesrs. Duddell & Taylor attempted to measure the day and night 
variation between Howth and Kingstown, but did not find as much 
as 1 per cent. difference. This was natural, as these points are only 
about 6 miles apart, hence the total dissipation was very small in 
both cases. The difference of the values for night and day which I 
have deduced above would barely amount to 1 per cent. of the total 
in 5 miles. Comparing the value of the dissipation determined from 
Marconi's experiments with that obtained from Duddell & Taylor's, 
we find that they are of the same order of magnitude. Nearer than 
this we cannot at present go, since the minimum working current of 
Marconi’s long-distance receiver is not known. 

In the present communication it is impossible to develop the 
subject further; I hope, however, that I may have an opportunity 
Jater of amplifying and substantiating the main framework of the 
theory which I have given. Doubtless it is very rough, and in 
many parts incomplete, but it will, I hope, form a foundation for a 
more thorough explanation of wireless telegraphy. 


DISCUSSION. 

Prof. F. G. BAILY thought it was much better toearth the lower plates 
provided this was efficiently done. He was not prepared to accept the 
theory of the layer of conducting atmosphere, though he foretold the law 
of variation with the distances in a Paper recently read in Edinburgh, He 
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pointed out that it is well known that one cannot get good results in tele- 
graphing over dry land on account of not being able to get a good earth, 
and thought this was the reason of the failure in South Africa. The in- 
verse, as distance law could only be proved over long distances by sea, 
and not over mall distances on account of the depth. He believed the 
lines of force would not take the form shown by Dr. Murray, even if he 
abandoned his idea of the conducting layer of atmosphere, and he rather 
thought that they would take the form of small waves which would spread 
out in annular rings. 
Prof. JAMIESON referred to the experiments carried out by Mr. 
Maskelyne in London. 
Mr. MAVOR asked if Dr. Murray could give any idea of the amount of 
power used in telegraphing over long distances. j 
Dr. ERSKINE MURRAY, in reply, said that he did not agree with 
Prof. Baily’s remarks in regard to the wave form, and he thought the 
more reasonable supposition was that the waves took the form indicated 
by him in the Paper, though he was not sure that there was very much 
data to go on. ith regard to telegraphing over dry land; he pointed out 
that the Germans had succeeded in working in Demeraraland over very 
dry sandy land with good results, though, of course, they used very large 
condactors well spread out, both at the transmitting and receiving ends. 
Regarding the question which had been asked as to the amount of power 
used in telegraphing over long distances, he thought that this would be 
somewhere in the order of 200 n.r. 


pen Asa 


ANNUAL DINNER OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


The seventeenth annual dinner of the Institution of Elec- 
trical Engineers was held in the Banqueting Hall of the Hotel 
Cecil on Friday last, the President, Mr. John Gavey, being in 
the chair. About 400 persons were present, amongst whom 
were the following :— 


Lord Strathcona (High Commissioner for Canada), Sir Joseph Swan, 
Mayjor-Gen. Sir A. E. Turner, Sir George Murray (Joint Permanent Under- 
Secretary of the Treasury), Sir Alexander Binnie (President of the Institu- 
tion of Civil Engineers), Sir Norman Lockyer, Sit J. C. Lamb, Col. Sir H. 
Jekyll (Assistant Secretary of the Board of Trade), Sir Charles Owens 
(General Manager of the L. & S. W. Railway), Sir A. B. W. Kennedy ( Vice- 
President of. the Institution of Civil Engineers), Sir William Arbuckle 
(Agent-General for Natal), Sir Henry Tanner (Architect of H.M. Office 
or Works), Sir Robert Hunter (Solicitor to the Post Office),the Hon. John G. 
Maydon (Minister of Railways in Natal), Prof. Dr. E. Budde (President of 
the Verband Deutscher Elektrotechniker, Berlin), Mr. H. H. Conynghame 
(.tasistant Under-Secretary of the Home Office), Mr. H. Babington Smith 
(Secretary of the General Post Office), Mr. T. R. Price (General Manager of 
the Central South African Railways), Brigadier-Gen. R. N. Rack (Director 
of Forti cat ions and. Works), Dr. T. E. Thorpe (Director of Government 
Laboratories), Lieut.-Col. H. A. Yorke (Chief Inspecting Officer of Rail- 
ways, Board of Trade), Mr. Charles Hawkeley, Mr. A. B. Kempe (Treasurer 
of the Royal Society), Capt. A. M. Field (Hydrographer to the 
Admiralty), Mr. T. Matthews (Engineer-in-Chief to the Trinity House), 
Mr. A. Ross (Chief Engineer to the Great Northern Railway), Mr. J. 
Young (General Manager of the Metropolitan District Railway) Mr. 
Leslie S. Robertson (Secretary of the Engineering Standards Committee), 
Mr. J. McDermott (President of the Electrical Contractors Association), 
Mr. O. R. H. Bury (General Manager of the Great Northern Railway), 
Dr. B. A. Whitelegge (Chief Inspector of Factories and Workshops, Home 
Office), Mr. W. Frecheville (President of the Institution of Mining and 
Metallurgy), Dr. E. Rivers (President of the Society of Chemical Industry), 
Mr. J. Ardron (Assistant Secretary of the General Post Office), Mr. W. 
Hosken (Member of the Legislative Council of the Transvaal), Prof. R. 
Meldola (President of the Chemical Society), Mr. Balfour Browne, K.C., 
Col. R. E. Crompton, Mr. Alexander Siemens, Mr. C. E. Spagnoletti, Mr. 
R. Kaye Gray, Mr. James Swinburne, Mr. W. H. Patchell, Dr. R. T. 
Glazebrook, Prof. John Perry, Mr. R. Hammond, Mr. W. M. Mordey, Mr. 
J. E. Kingsbury, Mr. S. Z. de Ferranti, Mr. Frank Gill, Mr. C. H. Merz, 
Mr. C. H. Wordirgham, and the Rev. Dr. J. Gow, Headmaster of West- 
minster School. 


After the loyal toasts had been proposed and duly honoured, 
the chairman announced that Mr. R. W. Perks, who was to 
have proposed the toast of the Institution of Electrical Engi- 
neers, was unfortunately prevented by illness from attending. 
This toast was, therefore, proposed by Mr. Babington Smith 
(secretary of the General Post Office). 


Mr. BABINGTON SMITH referred to the close connection which has 
always existed between the Post Office and the Institution, especially in 
the earlier days of ite history. He mentioned the well.known names of 
Webber, Scudamore, Preece, Gray, and, lastly, the President himself, to 
whose skill and judgment he paid high tribute. The speaker dwelt on the 
enormous &dvances in electrical engineering since the foundation of the 
Institution, as the Society of Telegraph Engineers, 34 years ago. He 
foresaw no limit to tbat progross in the future, and was assured that the 
Institution would continue to play a leading part in that progress which 
was one of the most important factors in the progress of the world. 

Mr. GAVEY, in his reply, stated that in carrying his mind back through 
the period mentioned by the last speaker, it was diflicult to realise the 
magnitude of the progress which has been made. At that time the tele- 


graph engineer was almost the sole representative. of electrical work, and 
submarine telegraphy was only in its infancy. As to the condition of 
electrical measurements, he did not like to say what state that subject 
was in. Within a few years from the founding of the Institution, how. 
ever, the 1 of units now universally in use was devised, but it was 
not until these units had been used for 10 or 15 years by British engi- 
neers that they were discovered by Continental workers and legitima- 
tised throughout Europe. Electrical engineering, he concluded by saying, 
has invaded all industries, increasing everywhere the output and diminish- 
ing the cost of production, as will be found recorded in the book of the 
chronicles of the Institution of Electrical Engineers. N | 

Sir A. B. W. KENNEDY, in moving the next toast, that of The Elec- 
trical Industries," spoke of the very sound basis upon which the electrical 
industries, although but young, are founded. No industry, he said, was 
so intimately in contact with the results of scientific experiment and dis- 
covery, and, on the other hand, no industry had done so much to advance 
the very science to which it owes its origin. The toast was coupled with 
two names, first that of Mr. E. Cunliffe Owen, to whose personal endeavoura 
the very marked success of the recent Olympia Exhibition was due, and 
secondly, that of the President of the Verband Deutscher Electrotechniker. 
He boped that Dr. Budde had not come over from Germany for the sake 
of upbraiding us over here for stealing back to these shores our old friend, 
Dr. Gisbort Kapp, and assured him that whatever halfpenny papers might 
say, we all wished success to the electrical industries of Germany as 
cordially as to our own. 

Mr. CUNLIFFE OWEN, in his reply, attributed much of the success 
of the Olympia Exhibition to the prestige of the Institution of Electrical 
Engineers, whose influence in many ways was of valuable assistance, and 
who had arranged a very successful series of lectures. He was able to 
announce that the sucoess of the exhibition had resulted in a surplus, out 
of which a return of 25 per cent. of the money paid for space would be 
made to every exhibitor, this absorbing more than £2 000. Alter this a 
farther sum remained, the exact amount of which he was unable to 
announce at present, but he was pleased to say that in addition to a hand- 
some donation to the Benevolent Fand of the Manufacturers Association, 
a grant of £250 would be made to the Institution's own Benevolent Fund. 

Dr. BUDDE then rose and expressed in well-chosen words the cordial 
greetings of the German electricians, and congratulated the Institution on 
having been the first society of this nature to yo abroad and see for itself 
the progress in foreign countries, as the contast between scientists and 
technical men in all countries could not be too close. 

The toast of' *Our Colonies" was proposed by Mr. ALEXANDER 
SIEMENS, who emphasised how important & factor submarine cables 
were in promoting the cohesion of the Empire; indeed, he was almost 
tempted to believe that the colonies were scattered about in various parts 
of the world solely in order to be connected by submarine cables. He 
knew from personal experience, both from his recent visit to South 
África and his earlier travels in Canada and elsewhere, how true was the 
feeling and how close were the ties which bound the Empire together. 

The Hon. J. G. MAYDON (Minister of Railways in Natal), in an 
interesting speech, dwelt on several aspects of the Colonial question, and 
expressed the belief that in many cases the only danger was too much 
contentment with things as they are and too profound a belief in their 
continuance for ever and aye. He spoke of the situation in South Africa, 
and expressed the hope that in his lifetime the unification of South 
Africa would come to pass. i 

Mr. W. M. MORDEY, in proposing “ Our Guests,” welcomed so many 
representative men in various walks in life. He welcomed the railway 
men, to whom he extended his sympathy on account of the way in which 
their traffic receipts had been affected by the competition of electric tram- 
ways, but his sympathy was modified by the fact that they are recog- 
nising that in this case “like cures like,” and he assured his railway 
friends that they could not do brtter than place themselves unreservedly in 
the hands of the electrical engineers. In addressing the scientific men, he 
said we wanted their help badly. In view of the limited nature of the 
coal supplies in the future it was sad to reflect that not more than 1 or 
2 per cent, of the energy of the coal used in electric generating stations 
ever reccived useful application, and whereas, in the case of the glowworm 
99 per cent. of the radiation was light and the rest heat, in most electric 
lamps only about 1 per cent. was light and the rest heat. 

Sir ALEXANDER R. BINNIE replied for the guests, and declared that 
the great industry for which the Institution of Electr:oal Engineers has 
done so much during the last 35 years had not only caused a remarkable 
amount of employment which would otherwise not have existed, but had 
brought into more intimate relations the minds of all peoples of the world 
and done much, by rubbing off the rough edges of nationalities, to make 
us feel that we are a great concourse of human beings who should work 
togethor for each other's good. 


BOOKS RECEIVED. 


(Copies of the uudermentioned works can be Lad from The E cc,, ofice, po b 
free, on receipt of published price. Add 5 por cent. for abroad or for fo. eign bo ks.) 


„Proceedings of the Royal Society." Series A, Vol LXXVI., 
No. 4513. Mathematical and Physical Sciences. (London: Harri- 
son & Sons.) 3s. 

“ Handbook on British Patents for Inventions; also Referring to 
Colonial and Foreign patents." (London: Day, Davies & Hunt.) 6d. 

„Mica; its Occurrence, Exploitation and Uses." By Fritz Cirkel. 
(Ottowa: The Government Mines Branch.) 

“ Ueber den Gegenwartigen Stand der Frage nach einer Mecha- 
nischen Erklirung der elektrischen Erscheinungen." By Hans 
Witte. (Berlin; E. Ebering.) 7.50m, 
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AUTOMATIC TRAIN CONTROL. 


An interesting Paper on Automatic Train Control" was read at 
the Students' Section of the Institution of Electrical Engineera on 
November 29th. Detailed descriptions of the various systems were 
given and the Paper was well illustrated. T. H. Schoepf, of the 
Westinghouse Company, communicated some interesting tests on 
temperature rise in pneumatically-operated electric switches. He 
also emphasised the flexibility of this system and the power which 
can be concentrated in a small space, in the turret controller where 
the switches are operated from a pneumatic cylinder connected 
thereto by means of a lever, as well as in the rectangular controller 
where the switches are connected directly on to an extension of the 
piston rod. In either of these controllers the switch closes with a 
quick and steady motion, the contact pieces first closing at or near 
the tip, and as the piston rod moves forward the contacts roll and 
slide one on the other, finally resting at the heel and under the full 
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pressure of the air against the piston. This motion between the 
switches has the effect of keeping the contact pieces perfectly clean, 
with the result that the carrying capacity of the switch is always a 
maximum. 

The temperature tests shown in the curves above were obtained 
upon a switch having contacts 1 in. in width and with various pres 
sures on the contact. The piston was 2 in. in diameter and the 
several pressures on the contact were obtained by varying the pres. 
sure per square inch of the compressed air admitted to the cylinder 


PROPOSED EXTENSIONS AT THE GLASGOW 
CORPORATION ELECTRICITY WORKS. 


At a meeting of the Special Electricity sub-committee of the 
Glasgow Corporation, appointed to consider the question of obtaining 
additional generating plant for the Corporation electricity works, it 
was agreed to recommend that application be made to the Secretary 
for Scotland for additional borrowing powers to the extent of 
£300,000 in order to meet the capital expenditure on the ad- 
ditional plant proposed, including street mains, cables, and con- 
sumers’ mains and meters. 

In his report on the electricity department. the present engineer 
(Mr. W. W. Lackie) refers to the extensions of plant now completed, 
which Mr. Chamen recommended in 1903, at a cost of £130,0C0. 
At the present rate of increase this provided for supply until 
the end of the winter, 1905-1906, and with slight additional ex- 
penditure on feeders and sub-station plant, until the end of winter 
1906-1907, assuming that the tramways supply remained undis. 
turbed. This was not the case, however, and in another year or 18 
months any spare power they had would be fully taken up. The ex- 
tended use of double-decked cars had necessitated & much greater 
demand for power. The plant now laid down aggregated practically 
27,000H.». The demand on the generating stations during the 
current winter would be at least 24,000 H. P., which only left 8,000 H. p. 
to meet the increased demand of the winter 1906-1907. The annual 
increase during the last three years, however, had been more than 


this, amounting to nearly 4,000 H. p. Thus no spare plant will exist, 
and in the event of breakdowns to any of the larger generating sets, 
the supply would be defective. 

The report proceeds to state that if the extension of plant now 
necessary is carried out with 4,500 H.. turbines, there will be in 
1910 54,000 m.r. available. It will then be time enough, in the engi- 
neer's opinion, to consider the installation of generating plant of 
7,000 m P. or 10,000 H. p., and any other extensions of buildings at 
Port Dundas or elsewhere might be designed towards this end. 

Two schemes are proposed for the extensions. The first is the 
installation of four new turbine-driven sets, aggregating 18,000 n.r. 
The first two sets to be laid down during the year 1907, and the second 
two sets in 1909. The cost of this generating plant alone would be 
£65,288. The total capital expenditure for buildings, plants, 
mains, &c., in connection with these extensions would amount to 
£120,000. | 

The second scheme is the installation of three turbo-generator 
sets, aggregating 22,500 mH. The first two sets to be laid down in 
1907 and the third in 1910. The total cost of these would be 
£73,605, and the expenditure on buildings, plant, and mains about 
£1,000,000 

The special sub-committee, having carefully considered the report, 
unanimously agreed to recommend that in the meantime two addi- 
tional turbo-generators of 4,500 H. Pp. each be provided, and that the 
engineer be authorised to prepare specifications for the necessary 
additional motor-generators and switchboards, &c., required in con- 
nection therewith. 

The first proposal was that £240,000 should be borrowed, but 
in the meantime the Tramway committee intimated that they 
would not be able to continue to carry out the present arrange- 
ment by which they supply a certain quantity of current to the 
Electricity Department. It would not be possible to continue the 
supply either to St Andrew's Cross station or to Waterloo-street 
sub-station after the winter of 1906-1907, or to the French-street 
sub-station after the winter of 1907-1908, as all the current gene- 
rated at the Pinkston Power Station will, after the latter date, be 
required for tramway purposes. 

The engineer thereupon reported that, in the circumstances, it 
would be necessary to put down, in addition to what was already 
recommended, another 4, 500 f. P. set at the St. Andrew's Cross 
station. It was estimated that the capital expenditure on the plant, 
mains and buildings referred to would be £35,500, making the 
total expenditure on additional plant and buildings to meet the 
demand of the winter of 1906-7 and 1907-8, £275,000. 

The sub-committee recommended that the engineer be authorised 
to obtain and submit offers for this third set with the necessary 
boilers, &c. 


CORRESPONDENCE. 


— AD —— 
WAVE MEASURES. 
TO THE EDITOR OF THE ELECTRICIAN, 

' Sin: I think it would have been well if the Gesellschaft für 
Drahtlose Telegraphie, before making an attack on my Cymo- 
meter and claiming that it is anticipated by their patents, had 
made themselves a little better acquainted with the facts. For 
the sake of your readers who may not bo familiar with the 
invention covered by the letters patent which are mentioned 
merely by numbers in the letter of the Gesellschaft für Draht- 
lose Telegraphie in your issue of December Sth, I may mention 
that these specifications cover a description of the instrument 
commonly known asthe Dünitz Wave Meter, which was described 
in The Electrician for January 1, 1904, Vol. LIL, p. 407. The 
corresponding Dritish patent, No. 18,181, of August 22, 1903, 
granted to Dr. Adolf Franke, describes the instrument as illus- 
trated in The Electrician of the above date. (No. 1,818, which is 
the number written in their letter by mistake for 18,181, does 

, not concern wireless telegraphy at all, but is a patent for im- 
provements in methods of attaching ladies' hats to their heads.) 
Of the other patents mentioned in their letter, No. 149,350 

is a German patent granted to the Gesellschaft für Drahtlose 

.Telegraphie for the same invention, and the United States 
patent, No. 763,164, of September 15, 1903, includes also the 
same subject matter, but is granted to Johannes Dónitz. These 

specifications cover a description of Apparatus for determin- 
ing the length of waves and observing the oscillations in 
electrie oscillation systems," which consists of a condenser of 
variable capacity, composed of a number of plates which can be 
moved more or less into contiguity with each other, resembling 
in some degree the fixed and movable plates of a Kelvin multi- 
cellular voltmeter. Associated with this variable condenser are 
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a number of interchangeable inductance coils and a form of hot- 
wire ammeter, which German writers generally describe as the 
Riess electric thermometer, but which as a matter of fact was 
ne devised by our countryman, Sir William Snow Harris, 
and described by him in the Phil. Trans. Roy. Soc., London, 


of 1827. The above-described instrument is simply an oscilla- 


independently in a certain manner. No patentee at the present 
time has any claim to monopolise a closed oscillation circuit in 
which the capacity and inductance can be varied independently 
with the object of making it resonant with any other circuit. 
It will be sufficient to refer to the experiment of Sir Oliver 
Lodge, described in Nature, Vol. 41, p. 368, February 20, 1890, 
and commonly called the syntonic Leyden jars, or to the well- 
known experimental researches of Bjerknes described in the 
Annalen der Physik for 1891 and 1892, or the theoretical dis- 
cussion of the problem of resonance by A. Oberbeck in the 
Annalen der Physik for 1895, in proof that tho mere adjustment 
of the oscillation period of one circuit to make it agree with 
that of another by varying the capacity and inductance cannot 
be claimed by anybody apart from a special and particular 
(orm of apparatus. All that an inventor can claim is some 
particular form of apparatus “substantially as described." All 
the claims in the British and United States patents granted 
to the above-named patentees are thus limited to cover the 
particular devices illustrated. 

In my Cymometer the variable capacity consists of a sliding 
tubular condenser, and the inductance of a spiral of bare wire 
very openly wound. The particular characteristic of my instru- 
ment is that the capacity and inductance are varied together 
and in the same proportion by one morement of a handle and 
that the condition of resonance is determined by the employ- 
ment of a sensitive Neon vacuum tube connected across the 
terminals of the condenser. The use of a Neon tube for this 
purpose is covered by a separate patent in Great Britain, 
No. 13,7364, granted to me as from June 17, 1904. The 
Gesellschaft fiir Drahtlose Telegraphie, in their letter to you, 
quote against me their United States patent No. 763,164. 
It may interest them to know that when I applied for a patent 
for my Cymometer in the United States on February 8, 1905, 
this particular Dónitz patent, No, 763,164, was put forward by 
the United States Patent Office Examiners as a possible antici- 
pation of my application, but when the important characteristic 
differences between the invention of Dönitz and my own had 
been explained to them, the United States Patent Office granted 
to me almost immediately afterwards a patent, No. 804,190, on 
November 7, 1905, containing 11 wide claims, which are as 
follows :— 

1. The combination of a condenser, a coil in series with the condenser 
and means for simultaneously varying the capacity of the condenser and 
the inductance of the coil in the game proportion.* 

2. The combination of two conducting-surfaces ; a dielectric between the 
surfaces; a coil having one end connected to one of the surfaces ; a contact. 
maker resting on the coil and conneoted to the other surface ; and means 
for simultaneously moving the two surfaces and the coil and contact- 
maker relatively to each other respectively. 

3. The combination of two conducting-surfaces ; a dielectric between the 
surfaces ; a coil having one end connected to one of the surfaces ; a con- 
tack-maker resting on the coil and connected to the other surface ; means 
for simultaneously moving the two surfaces and the coil and contact-maker 
relatively to each other respectively ; and a vacuum-tube carried by one of 
the surfaces. 

4. The combination of two concentric metallic cylinders ; a non. con- 
ducting cylinder fixed to and projecting beyond one of them, such cylinder 
being adapted to fit between the two metallic cylinders ; a coil wound on 
the projecting portion of the non-conducting cylinder and having one end 
connected to one of the metallic cylinders ; and a contact-maker resting on 
the coil and so connected to the other metallic cylinder that it always 
occupies the same position relatively to it. 

5. The combination of two concentric metallic cylinders, a non-con- 
ducting cylinder fixed to and projecting beyond one of them, such cylinder 
being adapted to fit between the two metallic cylinders ; a coil wound on 
the projectivg portion of the non-conducting cylinder, and having one end 
connected to one of the metallic cylinders; a contact-maker resting on 
the coil, and so connected to the other metallic cylinder that it always 
occupies the same position relatively to it; and a metallic bar interposed 
in the circuit between the two metallic cylinders, 

6. The combination of two concentric metallic cylinders ; a non-con- 
ducting cylinder fixed inside and projecting beyond the outer metallic 
cylinder, such cylinder being free to move outside the inner metallic 


* The italies in the above repetition of the claims in my U.S.A, speci- 
fication are merely inserted here to draw attention to important words, 


oylinder ; a coil wound on tho projecting portion of the non-conducting 
cylinder, and having one end connected to the outer metallic cylinder ; a 
metallic bar connected to the inner metallic cylinder ; and a contact- 
maker fixed to the bar and resting on the coil. 

7. The combination of two concentric metallic cylinders, a non-conduct- 
ing cylinder fixed to and projecting beyond one cf them, such cylinder 


' being adapted to fit between the two metallic cylinders ; a coil wound on 
tion circuit, the capacity and inductance of which can be varied | 


the projecting portion of the non-conducting cylinder and having one end 
connected to one of the metallic cylinders; a contact-maker resting on the 
coil and so connected to the other metallic cylinder that it always occupies 
the same position relatively to it; and a glow vessel carried by the outer 
metallic cylinder. 

8. The combination of two concentric metallic cylinders, a non-con- 
ducting cylinder fixed to and projecting beyond one of them, such cylinder 
being adapted to fit between the two metallic cylinders ; a coil wound on 
the projecting portion of the non-conducting cylinder and having one end 
connected to one of the metallic cylinders ; a contact-maker resting on the 
coil, and so connected to the other metallic cylinder that it always occupies 


| the same position relatively to it; a metallic bar interposed in the circuit 


between the two metallic cylinders; and a glow vessel carried by the outer 
metallic cylinder. 


9. The combination of two concentric metallio cylinders; a non-con- 
ducting cylinder fixed inside and projecting beyond the outer metallic 
cylinder, such cylinder being free to move outside the inner metallic 
cylinder; a coil wound on the projecting portion of the non-conducting 
cylinder and having one end connected to the inner metallic cylinder ; a 
contact-maker fixed to the bar aud resting on the coil ; and a glow vessel 
carried by the outer metallic cylinder. 

10. An apparatus for measuring the lengths of electric waves, com- 
prising & closed circuit containing inductance and capacity, the elements 
of the circuit being so constructed and arranged that the movement of a 
single part will simultaneously vary the inductance and capacity of the 
circuit, 

11. An apparatus for measuring the lengths of electric waves, com- 
prising a closed circuit containing inductance and capacity, the elements 
of the circuit being so constructed and arranged that the morement of a 
single part will simultaneously vary the inductance and capacity of the 
circuit ; a pointer connected to the movable part ; and a scale with which 
the pointer co-operates. 

Nothing, therefore, could be a more conclusive proof that 
my invention is not anticipated by that of Dónitz than that 
the United States Patent Office, having his patent before them, 
granted me the above-mentioned claims, even in spite of the 
existence of the United States patent No. 763,164, on which 
your correspondents rely to discomfort me. 

As regards their expression of opinion on the merits of my 
instrument in practice, that it is not a technical improvement, 
this is, of course, an ex parte statement. It may interest them 
to know that unbiassed authoritics, experts in wireless tele- 
graphy who have had the Cymometer under trial, have formed 
a very favourable opinion of it. It has the great advantage 
that it can be used by anyone without the slightest expert 
knowledge or any calculation to determine the frequency of 
the oscillations in a circuit, and therefore the length of waves 
emitted from a radiative circuit. Moreover, the Neon tube is 
far more sensitive than a hot-wire ammeter. A further advan- 
tage is that my instrument can be very loosely coupled with 
the circuit under test, as the damping in the instrument itsclf 
is very small. The opinions of those who have used the instru- 
ment do not therefore coincide with those of your correspon- 
dents, who are naturally prejudiced in favour of the instrument 
they own. 

So far from the independent variation of inductance being 
a desirable thing, I take it to be a disadvantage, and that the 
useful characteristic feature of instruments of this kind should 
be that of indicating directly without any calculations the 
oscillation constant of the circuit under test, the wave-length 
emitted (if it is radiative) in feet and metres, and the frequency 
of the oscillations in the circuit being examined, which is 
achieved by my instrument.— Yours, &c., 

Pender Electrical Laboratory, 

University College, London, Dec. 12. 


J. A. FLEMING. 


WAVE SHAPES AND THREE-PHASE TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: With refcrence to Mr. M. B. Field's letter in your 
issue of last Friday, the enclosed oscillograms, taken from my 
Paper to which you referred in your number of November 17th, 
may possibly illustrate some of his remarks. The case of a 
threc-leg three-phase transformer presented itself as offering 
certain difficulties, but the problem is solved when one con- 
siders that the iron in each leg is magnetised, not only by the 


| coils on that leg, but also by the coils on the other two, so that 
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there is no reason why the wave forms of the three magnetising 
currents should be similar. To test this, a three-core trans- 
former was built and it was carefully arranged. so that the two 
end cores should be symmetrical in all respects with regard to 
the centre core, special attention being paid to the joints in the 
iron. Tests with single-phase current showed that the desired 
symmetry had been obtained: but on applying a set of three- 
phase three-wire star E.M.F.s the wave-forms lost their simi- 
larity, and took the forms of Figs. 1, 2 and 3, from which it 
will be seen that. the centre leg provided a smaller magneto- 
motive force than the two end cores, the ratio of the effective 
currents being 1 to 1:48 (the ratio of the single. phase mag 
netising currents was 1 to 1:25). | 

In this case the condition which determined the way in 
which the magnetomotive force was divided at any instant was 


0-10 Ampere LS. 0-40 Ampere 
‘A 027 Ampere 


Fic. 1. Fic, 2. Fic. 3. 


that the algebraic sum of the three currents was zero. But if 
the neutral point of the star be connected to the neutral poi nt 
on the generating system, the currents can arrange themselves 
at will, and the determining condition is that of minimum loss 
of energy. On making this connection, the dissimilarity of the 
eurves became still more marked, as shown in Figs. 4, 5 and 6, 
which show that the middle core now does very little towards 
the magnetising of the cores. This, then is the secret of the 
* mutual accommodation." 

In these experiments the applied E. M. F. waves were obtained 
by transformation from a rotary converter, and, wero thus very 
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close approximation to sine waves, If, however, we apply 
waves containing triple-frequency harmonigs, the curves are 
completely altered owing to the fact that the transformer has 
to act as an “ air-core choking coil” with respect to the triple- 
frequency flux. Using a monotooth three-phase generator 
giving a 30 per cent. triple-frequency harmonic, the curve of 
magnetising current to the middle core was that shown in 
Fig. 7 when the transformer was /hree-wire star connected 
(neutral insulated), the effective value of the current being 
only 0:28 ampere. On connecting up the neutral wire, which 
permitted the triple frequency components of E.M.F. to 
become active, the magnetising current took the form of Fig. 8, 
the value of the current rising to 2:4 amperes. This curve 


Fic. 8. 


evidently consists of a small current of fundamental frequency 
and a large triple frequency component, tho latter being 
required to overcome the reluctance of the air return. 

The same effect will be found in a three-phase star-wound 
motor if a neutral connection be used, but in this case the 
differences in the waves will not be so marked, since there is a 
considerable air gap reluctance in the path of the fundamental 
frequency flux. The no-load curves for a 5 H.P. three-phase 
motor when ¢/ree-wire and four-wire star connected respec- 

yhown in Figs. 9 and 10, and here again the triple 
sents of current are very marked, though less 
identally, these figures show the alteration 

F. waves by “straining out" the triple 
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All distortion effects in multicore transformers can be 
avoided by using a four-core transformer, the purpose of the 
fourth core being to provide a return path for the triple 
frequency fluxes from the other three cores. Sucha four-core 
transformer can also be used for the transmission of three- 
phase and single-phase currents of different frequencies down 
the same line wires, since if three similar primaries be wound 
one on each of the three wound legs and connected in series, 
such coils will not be affected by the three-phase fluxes whose 
algebraic sum isalways zero. The single-phase current is then 


. Applied 
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Voltage Current nd Current 
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transmitted by the three-line wires in parallel, with the earth, 
or neutral fourth wire, as return, and is *' sorted out” again at 
the receiving end by moans of three similar sccondaries in series 
on three legs of another four-leg transformer. 

The same arrangement will effect Mr. Field's frequency con- 
version, and on feeding the three-phase primaries with the 
above four-wire star E.M.F. waves at 100 volts between line 
wires, the curve shown in Fig. 11 was obtained from the throe 
secondaries in series, corresponding to 84 volts at a tranforma- 
tion ratio of 1:1. The frequency is obviously three times the 
fundamental frequency. Em 

This system is, of course, only an extension of the principle 
that the triple-frequency components in each of three threc- 
phase waves are in phase with one another; if a path be pro- 
vided for these triple-frequency components, the same path 


Fre. 11,— Three Coils in Series. 65 ~, 100 volts between live wires on 
100 turn coils. 


will obviously serve for components of any other frequency 
When this system is tried practically it is most interesting to 
listen to the hum of the iron, since if the frequencies are not 
very different, beats are heard which are distinctly audible 
all over a large room. — Yours, &c., F. J. DYKES. 


Royal Naval Barracks, Portsmouth, Dec. 11. 


“EFFICIENCIES.” 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of December Ist appears an abstract of 
an address by Mr. James Swinburne on “ Efficiencies.” In the 
earlier part of the article the efficiency of a money-making 
business is considered, using the word efficiency in the sense 
known to Science. As reported, the analogy with mechanical 
efficiencies is not very clear, owing tothe prominence given to 
the consideration of profits. The analogy will be more clearly 
understood by considering the case as follows: A trader or 
middleman buys goods for £7,500 and sells them for £10,000. 
His expenses of all kinds, including his own wages of superin- 
tendence, are £2,000, and the surplus profit is £500. As 25 
per cent. is absorbed internally to meet expenses and profits, 
the efficiency of the business is 75 per cent. An efficient busi- 
ness, therefore, is one in which the combined loss due to ex- 
penses and profits 1s small. The reason why big businesses 
have of late years wiped out the smaller businesses is not 
because their expenses and profits are small in the aggregate, 
but because, owing to well-known causes, the expenses and 
profits are small as a percentage. Viewed in this way, a business 
in which the percentage of profits is large is an inefficient and 
bad business, condemned alike by abstract science and by social 
science. The man who buys cheap and sells cheap is a better 
business man than he who buys cheap and sells dear. 
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Tho word profit is generally used in a very elastic way. 
Bad debts, interest on capital, depreciation and extension 
funds, wages of superintendence, aro all more or less necessary 
expenses. Profit is what remains after all contingencies, proxi- 
mate and remote, have been met. A company should only be 
considered as doing a profitable business when it is paying 
more than the ordinary interest on its capital. If paying less 
than the ordinary interest, it is really working at a loss. But 
it may nevertheless be a very efficient business if the percentage 
of expenses is low. 

A municipal business that secks no profits, other things being 
equal, is clearly more efficient than a commercial company 
that takes all the profit that it can get. In a trading business 
the goods are merely bought and sold. In a manufacturing 
business the finished articles are intrinsically worth more than 
the raw materials. However the same reasoning holds : in each 
case the selling price is the cost price plus expenses and profits. 

It may be pointed out that a perfect business, like a perfect 
engine, 18 an impossibility. Perfection must be sought else- 
where.— Yours, &c., G. BoWRON. 

December 12th. 


PROF. THRELFALL'S ADDRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your endorsement of Prof. Threlfall's aspersions on 
recent electro-chemical research is an unusual departure from 
your appreciatory attitude towards theoretical advance. For 
this reason, and because of the interesting and valuable nature 
of the rest of his address, many workers in practical electro- 
chemistry may well be led to lighten their labours by neglect- 
ing to read purely theoretical Papers. As these Papers are put 
forward under the auspices of men of the unquestioned emi- 
nence of Ostwald, Nernst, Van't' Hoff and Abegg, who have 
established the dissociation hypothesis in the teeth of adverse 
criticism, they are not in the face of it likely to be quite so 
futile as Prof. Threlfall would have us believe. 

Prof. Threlfall would have us cease developing the dissocia- 
tion hypothesis, and return to“ pure chemistry for our ex- 
planation of the more complex phenomena. Perhaps he will 
tell us exactly what he means by “ pure chemistry,” if not 
mere empiricism. The history of many problems in organic 
chemistry is a record of constantly changing opinions as to how 
"pure chemistry” is to explain certain reactions. The net 
result in many cases is a matter of opinion still, and is likely 
to remain so, until the subject can b» approached with a fuller 
knowledge of the electrical phenomena, which, in spite of Prof. 
Threlfall's statement, nearly everyone now believes to underlie 
the reactions of “ pure chemistry." 

Prof. Threlfall’s arguments are those which physicists (and 
a few chemists of the old school) have brought against the 
dissociation hypothesis from its very foundation. Dissociation 
itself was said to be a “ chemically abhorrent reaction,” and 
not until physicists were led to similar conclusions by their 
rescarches in other direetions did Grotthus and Clausius give 
place to Arrhenius and Van't' Hoff in their teaching. 

Electro-chemists are not, therefore, likely to abandon the 
theory because its application to ‘‘every-day electrolysis” 
often necessitates a certain degree of complexity. One might 
equally well abandon Maxwell’s theory and its modern develop- 
ments because its application to everyday electrical phenomena 
introduces a similar complexity. Would Prof. Threlfall have 
us take Faraday’s laws of induction and Ewing’s model as the 
last word on the electrical properties of iron? Physicists 
are usually readier to look down upon chemistry as a more 
empirical science than their own than to sneer at results attained 
by “dexterity with a pen and paper."—Yours, &c., 

Brighton, Dec. 9. H. SrArrORD HATFIELD. 


|The neglect of science which is empirical in the proper sense 
that is to say, based upon experiment—cauces the mis- 
chievous cult of pen and paper to which our correspondent 
feelingly refers. No impartial person who has waded through 
the mass of nebulous electro-chemical hypotheses built on an 
experimental basis ionic in its dimensions, which too often 
masquerades as science, can contravene Mr. Threlfall's righteous 
strictures.-—Ep. E.] 


LEGAL INTELLIGENCE. 


— — 


Swansea Corporation v. National Telephone Oo. 


The Court of Appeal (Lords Justices Vaughan Williams, Stirling and 
Cozens-Hardy) on Monday commenced the hearing of defendants’ appeal 
from a decision of Mr. Justice Buckley. 

Mr. ASTBURY, K.C., for appellants, said that this was the first case 
that had come up for decision under the Telegraph Act, 1899, which gave 
the right, under certain circumstances, to holders of municipal telephone 
licences. to apply for restricted intercommunication. Swansea Borough 
had obtained & licence until 1920, and had now called upon the telephone 
company to give reasonable facilities for restricted intercommunication. 
It was ofextremeimportance to thecompany that these facilities be given 
in such a way as would not disintegrate and ruin the system which was 
asked to give the facility. The learned judge, he thought, had assumed that 
he was entitled to judge of what wasthe classof facility that should be given. 
There were many ways in which this might be done. It was the most 
complicated clsss of work of this nature that could be conceived. T! ere 
were three great telephone systems kn wn, the Weste n Electric of America, 
the Swedish system (which was very largely used in this country), and the 
system that the National Telephone Co. had hitherto adopted, which was 
more or less a combination of thetwo. The different systems were worked 
in different ways with different sorts of battery connections Assume 
that the Corporation had started a system and demanded intercommuni- 
cation. All that the act said was that when that demand was made the 
company was to give reasonable facilities." It provided that within six 
months of the passing of the act the Postmaster-General might by 
general order lay down the circumstances and terms and conditions 
upon which such facilities should be given. Whether he was unable 
to do it they did not know, but he did not do it. He made a general 
order which added nothing to the act at all, and it did not prescribe 
any mode or term or condition which was to be complied with. Sup- 
posing there were five well-recognised modes in which these facilities 
could be given, and that three out of the five were modes which 
would disintegrate and cause great confusion and difficulty in their 
working ; supposing that thetwo other modes would give the Corporation 
exactly the same facilities without costing the company all this trouble 
and inconvenience ; and supposing that the directors of the company, as 
they had done in this case, met and discussed it, took the very bast 
expert opinion they could ge‘, and came to the conclusion that they 
would allow it to be done in one of the two ways that they thought 
would alone do it efficiently and without unnecessary disturbance 
and without. interfering with their obligations to their own sub- 
scribers: in that case the Court could not, would not, and ought 
not to interfere, because it hai been laid down for years and years 
past that where a body had to give reasonable facilities for a cer- 
tain thing which could de done in various ways the choice of the right 
way was left with the person who was called upon to give the facili- 
ties. The Corporation had demanded that they should do a particular 
act and that act only. They demanded intercommunication in a particu- 
lar way and by a particular means, which the company said would destroy 
both systems, and in the honest exercise of their discretion and their 
powers they had come to the conclusion that that was not a proper way 
of giving facilities. (‘The learned judge had taken upon himself the juris- 
diction to hold that he was entitled under this act to say what reasonable 
facilities were and how they must be given to this extent, that he had 
expressed himself extremely strongly in favour of the Corporation's 
demand, and he had gone 80 far as to hold that the facilities which the 
company had offered amounted to a refusal to give any facility at all 
within the meaning of the act. The Corporation did not say that what 
the company proposed would have any pernicious effect. They admitted 
that it was the best, but said it was too expensive. The Corporation 
wanted it done in a rough and ready and bad and faulty way, admitting 
that it would have to be altered as time went on and as more subscribers 
came in. If their lordships came to the conclusion that what the com- 
pany had offered to do was not only reasonable, but was the only sensible 
way of doing it, based upon their experience of very many years, then, 
unless they could hold that that was a refusal to give facilities, their 
lordships would not take upon themselves jurisdiction to order them 
to do something elee. That was where their jurisdiction did not come 
in. The company had 12 exchanges in Swansea and the Corpora. 
tion had now five. They said that all they were bound to do was 
to bring a great bundle of cables up to the company's central ex- 
change, and demand that the company should put them on to the 
switchboards. Then they said that jf any of their subscribers wanted 
to telephone to any of the company’s exchanges the company would have 
to do that—lay the necessary junctions and do the necessary work to take 
their messages through the central office. They treated it as if each 
system had a large mouth and all they had to do was to pour their mes- 
sages into the mouth of the company’s system. The company, on the 
other hand, said the Corporation must carry their message up to the 
switchboard to which their subscriber was connected. He could not see 
how the learned judge could say that the company were trying to put on 
the Corporation unnecessary obstacles. Whatever the company wanted 
the Corporation to do the company were willing to do exactly the same. 
The act said that the company were to give reasonable facilities for the 
Corporation's subscribers to speak to the company’s, and the act also said 
that the Corporation were to grant the same facilities. 

During Mr. Astbury's argument, Lord Justice VAUGHAN WILLIAMS 
asked Mr. Buckmaster (for the Corporation) if the question to be decided 
was not very much one of expense. TET 

Mr. BUCKMASTER : If we look at what the judge has ordered it is 
very difficult to see what the company are appealing for. The judge has 


364 


THE ELECTRICIAN, DECEMBER 15, 1905. 


merely declared that we are entitled to certain things, and that certain 
things shall be done, and that if in the course of working certain things 
he bas described are necessary there shall be liberty to apply. It was 
really a question of costs and delay. If in the course of working we find 
it will be necessary to lay farther wires, we will join in the expense that 
is incurred in laying them. 

Lord Justice VAUGHAN WILLIAMS: Will you undertake that if, for 
the purpose of carrying your messages, additional junction wires are 
required from the telephone central that in each case you will pay the 
cost? The company are willing to pay the cost of the return wire. 

Mr. ASTBURY: It would be ludicrous not to put an up line and a 
down line. We have been carrying on business in hundreds of places for 
many years, and itis a matter of calculation. It is not a mere matter of 
accommodating the people at Swansea, but it is a matter of vital import- 
ance to the Telephone Co. If the judgment stands, Corporations all over 
the country would say that they would have a telephone system in rivalry 
with ours. We want to protect ourselves against that. There was another 
important matter about their trunk linee. Their lordships knew that 
under the acts all the trunk lines from town to town were vested in the 
Postmaster-General, and they were bound to give preference to trunk 
messages from any town. There would be great confusion if the trunk 
lines became overloaded. The evidence was that their wires were over- 
loaded at present. 

Lord Justice VAUGHAN WILLIAMS said the question they had to 
decide was whether the Telephone Co. had a right of selection or not. If 
they decided that they had they would not take away that right even if 
they had made the selection in à malicious spirit. 

Mr. ASTBURY said he did claim the right on the part of the company 
to make a proper selection, however inconvenient it might be to the Cor- 
poration. They desired to give reasonable facilities by the use of their 
operators and switchboards to enable subscribers to the corporation 
system to intercommunicate with their subacribers. The system which 
the company proposed to introduce might be dearer at the beginning, 
but it would prove cheaper in the end, because it would be at once efficient 
and perfect and could not possibly get out of order. 

Lord Justice VAUGHAN WILLIAMS made a suggestion that the 
parties should agree that the two centrals should remain connected as 
they are, and that as coon as it was found by the Post Office engineer 
that there was a block between the central and any of the sub-exchanges 
of the company then that there should be put a sufficient number of 
junction lines at the joint expense of the borough and the company. 

Mr. ASTBURY: I think this will be more reasonable. I agree by way 
of arrangement that for the purpose of trying and testing how it should be 
done that the junctions between the two central exchanges shall remain. 
I will agree to that, and, provided it is agreed that Mr. Justice Buckley's 
judgment is discharged, I am willing to pay my own costs both here and 
in the court below. 

Mr. BUCKMASTER said he could not consent to the suggestion. Up 
to a certain limit the judgment of Mr. Justice Buckley provided precisely 
what his lordship suggested. 

Lord Justice VAUGHAN WILLIAMS: If you take the position that 
whenever any works are required—additional wires and switchboards— 
the work is to be paid for exclusively by the company you are quite right 
in not agreeing to anything. 

Mr. BUCKMASTER snid he did not ask any such thing. He could 
not accept the suggestion. á 

Mr. BUCKMASTER opened the respondents’ case, and said the com- 
pany had absolutely declined to allow the Corporation’s subscribers to 
communicate with theirs, except upon the terms that the Corporation 
should run from their central exchange at Swansea to each one of the 
company's sub-exchanges a new and totally independent route for the 
purpose of carrying all the messages that originated upon their system. 
They declined to allow the Corporation to use any part whatever of their 
junction lines, or, as he understood it, their local sub-exchanges except 
for the purpose of putting in a wire. 

Lord Justice VAUGHAN WILLIAMS: It is quite true that this is the 
ont offer they have made you, but as far as you are concerned you have 
made a demand, so that there is really a demand on one side and an offer 
on the other, and you must not leave the demand out of consideration. 
We might come to the conclusion that both of you are wrong, that you 
have no right to ask for what you have asked, and that their offer is not 
sufficient. 

Mr. BUCKMASTER said if their lordships held that the company’s 
offer was not sufficient, that would not meet this point. The point to be 
considered was whether the company had refused to give proper facilities 
and if their lordships held that the facilities which were offered were not 
facilities within the meaning of the act it was not for the present 
moment for the court to consider anything further, though there might 
be further questions to be dealt with subsequently. This was one of the 
first of what might prove a series of similar actions to be brought by 
Corporations in connection with these intercommunication facilities. 
The company’s contention was that if a Corporation subscriber at Swan- 
sea wanted to talk to a company’s subscriber at Pontardulais, the Cor- 
poration must lay a line to carry the message. The Corporation said that 
to do such a thing was in effect to duplicate the systems. If the Corpora- 
tion’s construction of what the Act of Parliament directed was the correct 
one, the company’s proposal was most unreasonable, If the arrange- 
ment they suggested were the one that had to be adopted, the two sys- 
tems would never come into communication. 

Lord Justice COZENS-HARDY : I suppose you have the right to make 
as many sub-exchanges as you please ? 

Mr. BUCKMASTER: I think so. | 

Mr. ABTBURY : Yes, and if you take your exchange to Pontardulais, if 
one person demands telephonic facilities there you are bound to give them 
uader your license, 


Mr. BUCKMASTER: I do not think so. We are bound not to give a pre- 
ference to one over another, The Corporation would not be at liberty to 
take demands for half a dozen subscribers in one village and give them 
telephonic communication unless it was prepared to give communication to 
the same number of subscribers in some other village. There was nothing 
to compel them to open a sub- exchange in any district where any single in- 
dividual demanded it. The company’s case was that the Corporation must 
bring their subscribers to the company’s switchboard without using the 
company's system to bring them there. An obligation had been imposed 
en them by reason of the fact that their monopoly had been extended, and 
the object of the act was to provide that advantages should accrue to the 
public, and that it should not be possible for the company to withhold 
from the public the benefit of the use of their system simply because they 
had become nervous of another system. 

Lord Justice VAUGHAN WILLIAMS: Supposing we decide that you 
must bear certain costs which you say you ought not to bear, and that 
the Swansea people say if they have to pay these costs it is not worth 
while to ask for intercommunication, and they withdraw their applica- 
tion, could some member of the public come forward and say the whole 
object of granting you the licence was that there should be intercommuni- 
cation, and as a member of the public insist upon it? : 

Mr. BUCKMASTER : I cannot say the statute is £o framed as to give 
the subscriber that right, but it does not follow that that was not the 
reason for which the statute was passed. What the act provided for was 
intercommunication of subscribers and not of systems, The company 
said that would make it difficult for them and throw expense upon them, 
but the act did not mind that. It only considered how it could best arrange 
that the two sets of subscribers should get intercommunieadion. It was 
said that the company's subseribers outnumbered the Corporation's in the 
ratio of 1,500 to 700. If the company put their 1,500 subscribers into 
communication with the other 700, the Corporation would have to provide 
for just twice as much traffic as the company would and if theyhad not made 
proper provisionto take theincreased traffic, they would haveto do just twice 
asmuch work in the wayoflaying extra wires as the companywould have to do. 
The company's case was that they were only compelled to put their sub- 
scribers at one of their exchanges on to a messenger whom the Corpora- 
tion brought to the company's exchange. He submitted that the problem 
to be solved was the best way to knit up the two systems, and when that 
was got each one had to see that the system carried the increased traffic. 
The decision in the present case would apply to all cases where there was 
a similar contract. His case on behalf of the Corporation was that the 
Corporation was not entitled to one bit of the company’s system, but the 
Corporation were entitled to the full benefit of the company’s system. 

Lord Justice COZENS-HARDY : Would you be satisfied with a declara- 
tion that the defendants shall not refase to give proper facilities, without 
preva to any question as to the mode in which that should be deter- 
mined ? 

Mr. BUCKMASTER: The important thing is that it should be made 
perfectly clear that it is no condition precedent of intercommunication 
that we should take lines from our centres to their sub-exchanges. That 
is the point of substance between us. 

Lord Justice VAUGHAN WILLIAMS: You mean that you yourself 
should take the lines in that way. But you do not suggest that there is 
anything in the judgment which prevents the Company from doing so. 
Do you agree to that? Speaking for myself, Iam strongly impressed 
with the evidence which says that the only possible way in two growing 
businesses like this to carry out this telephone business with convenience 
to both sets of subscribers is by having three direct communications 
between three outside stations. I think that if that is not done things 
will be in a hopeless muddle. What I want to know is that you do not 
wish to prevent them doing that ? 

Mr. BUCKMASTER: Of course, I donot mind that. I say that directly 
th3 load occurs they must relieve it and I must relieve it on mine. 

Mr. ASTBURY said the Company had no right to go into the Corpora. 
tion’s exchange and put lines. 

Mr. BUCKMASTER: Their proposition is that we should double our 
junction lines. 

Mr. ASTBURY said that it was no use discussing a thing which was 
electrically impossible. If the suggestions of the Corporation were 
accepted the switchboards of both systems would have to be entirely 
altered. He submitted that the Corporation had proceeded on the mistake 
of assuming that every advantage which was derived from subscribers on 
the Corporation’s system having communication with the company’s was 
for the advantage of the Corporation’s subscribers alone. That was not 
so. There must be a mutual advantage to the man who talked and the 
man who was talked to. 

Lord Justice COZENS-HARDY asked what alteration or addition the 
respondents suggested to Mr. Justice Buckley’s order. 

Mr. PARKER said they would like a further declaration that in order 
to give such facilities it will be necessary and proper in the first instance 
to join the exchanges at Swansea, Mumbles and Morristown respec- 
tively," an order to defendunts to make such junctions, with liberty to 
them to apply to be relieved from the obligation of maintaining such 
junctions or providing some proper alternative mode of communication. 

Lord Justice VAUGHAN WILLIAMS: I am not sure that liberty to 
apply is not beyond what the Court is entitled to deal with. 

Mr. ASTBURY said their lordships were asked to affirm an order which 
declared that the mode of coupling up two sets of telephonic businesses, 
such as had been done in London with the help of the greatest experts 
in the world, was a breach of the company’s statutory obligations. What 
they were proposing at Swansea was that the two systems there should 
be so dealt with as to give inter-communication between their various 
subscribers, as had been done in London. 

Lord Justice VAUGHAN WILLIAMS: It may be that what you offer is 
perfectly reasonable, and yet your offer may have amounted to a refusal 
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because you coupled it with an amount which they should pay for it, 
which makes all the difference. It might be perfectly reasonable if you 
are to pay for it and unreasonable if they are to pay. 

Mr. ASTBURY : Our offer was that they should do their part and we 
should do ours. That was what was done in London. The other side 
wanted, if they were to f peak from one system in Kensington to another in 
Kensington, to go round via London Wall. 

Lord Justice STIRLING : We have an act saying you are to afford all 
proper facilities. It is impossible that any general rule can be laid down 
by any Court which is to apply at all times, in all places and in all cireum- 
stances. It is a matter of degree to be considered in each particular case. 

Mr. ASTBURY assented to that view. He was only asking them to 
say that the way in which it had been found necessary to do the work in 
London was not so absurd as to amount to a refusal. He did not say there 
were not other ways, but he did not know any other which was prac- 
ticable. The act said the provision of facilities was to be mutual. The 
act said, not that either party should lay down junctions or build ex. 
changes, but simply afford facilities. 

Lord Justice STIRLING suggested the appointment of an expert to 
define what were reasonable facilities. 

Mr. ASTBURY said he supposed the greatest expert apart from them- 
selves would be one from the Post Office, which was the next biggest 
system to that of the Telephone Co. They were opponents of the com- 
pany and their rivals in London, but he hal not the slightest objection to 
their lordghips asking the principal engineer of the Post Office system in 
London to go to Swansea, look at the two systems, and state in his opinion 
what was the best way of affording facilities. 

Mr. PARKER asked their lordships to decide the points Mr. Justice 
Buckley had decided, and if there was a reference he hoped it would not 
go to the chief engineer of the Post Office. Having regard to the rela- 
tions which now existed between the company and the Post Office, he 
thought the case should not be referred to him. 

Mr. DANCKWERTS thought this remark cast a reflection on the 
engineer of the Post Office. 

Lord Justice VAUGHAN WILLIAMS saw no reflection on the gentle- 
man at all. The Court could send its own expert. It was obvious that 
the judgment of the Court must stand over for the present. 

Order accordingly. 


Cambridge Corporation v. National Telephone Oo. 


On Saturday Mr. Justice Joyce heard a motion for an order to compel 
defendants to remove certain poles and standards for carrying telephone 
cables and wires in Cambridge. Defendants had appeared to the action, 
but the matter now came on as a motion for judgment in default of 
defence. Defendants were not represented by counsel. 

Mr. PATTISON said that there were a number of poles and standards 
which were erected in Cambridge borough under a te rminable licence 
from plaintiffs. Notice to determine the licence had been given, but the 
poles and standards had not been removed, He a:ked for an order to 
compel defendants to remove them. 

His LORDSHIP made an order that defendants remove the poles and 
standards within one mon'h. He wished he could make the Telephone 
company pay, but he was not rure whether the Corporation had sustained 
any damage. Costs would be up to and ineluding judgment. 


National Telephone Co. v. Griffin. 


In the Appeal Court (Dublin) last week judgment was delivered in an 
appeal by plaintiffs from a decision by Mr. Justice Kenny that defendant 
was only liable for 10s. 6d. for rent of one of plaintiffs’ telephones for a 
period tetween Dec. 31, 1904, and Feb. 9,1905. On the letter date plain- 
tiffs cut off defendant's telephone service. Plaintiffs’ claim was for a 
year's subscription (£4, 15s.), which they urged was payable in advance 
under their agreement with defendant, desp-te the fact that the service 
was discontinued. 

The LORD CHIEF JUSTICE, in delivering judgment, said the ques. 
tion had been concluded by authority, and they had no option, although 
the service had been cut off, but to find that there was no determination 
of the contract, and therefore the £4. 15s, having become due and payable 
1 Jan. 1, 1904, defendant was liable for it. There would be no order as 
o costs. 

The other Justices concurred, and the appeal was allowed. 


Blackpool & Fleetwood Tramread Oo. v. Thornton District 
Council. 

On Wednesday a Divisional Court (the Lord Chief Justice and Justices 
Lawrance and Ridley) heard this case, which had been stated by the 
Iancaster Quaiter Sessions upon an appeal against a rate made on July 
16, 1904, by Thornton Urban Council. Appellants were rated as owners 
and oecupiers of ihe tramway track in the district at £708. The com- 
pany contended that they had not been allowed the deductions provided 
for by sec. 211 (1) of the Public Health Act, 1875, and that they had been 
assessed in the ful] net annual value for their lines of railway instead of 
in the proportion of one-fourth pait only of such net annual value as 
provided by that section. The appeal was heard on Oct. 21, 1904, and 
dismissed, but a cate was stated. (This action was reported in The 
Electrician for Oct. 28, 1904.) 

Mr. DANCEWERTS, K.C., contended that the whole provisions of the 
Company's Act of 1896 showed that the tramroad was a railway and not a 
tramway, and that they were therefore entitled to be assessed at the 
lower rate. 

Mr. E. SUTTON submitted that the tramroad was not a railway, but a 
tramway. Except in certain particulars the company came within the 


road was to be deemed a railway. That did not make it a railway, and 
only railways in the strict sense were entitled to the benefit of sec. 211 of 
the 1875 Act. 

The LORD CHIEF JUSTICE, in giving judgment, said the &ppeal 
must fail. It was always diflicult to draw a dividing line between a rail- 
way and a tramway. As to the particular structure with which they had 
to deal, there would be nothing absurd in calling it a railway connected 
at each end witha tramway. On the whole, he thought the justices were 
right. Seo. 2 of the Company's Act, 1896, applied certain clauses of the 
Railways Clauses Aot to the structure, and it declared that for the 
purposes of the Act of 1896 the tramroad shall be deemed to be a railway. 
In his opinion that was inconsistent with the view that the tramroad was 
to be a railway for all purposes. 

Mr. Justice LAWRANCE and Mr. Justice RIDLEY agreed, and the 
appeal was dismissed. 


J. 8. Henry (Ltd). v. N. Burt & Co. (Ltd.) 


At Shoreditch (London) County Court last week plaintiffs sued for the 
recovery of £8. 11s. 6d. for electric fittings supplied. Defendants pleaded 
that the goods were supplied on approval, and plaintiffs could have them 
back. Plaintiffs denied that the goods were supplied on appro., and 
said it was unreasonab'e to keep goods many months and when called 
upon for payment to offer to return them. After hearing the evidence, 
Judge Smyley, K.C., said it was quite clear that the electrical fittings 
were required for some special work which defendants had in hand, but 
it did not seem clear as to whether plaintiffs had had the circumstances 
properly explained to them before supplying the goods. Under the cir- 
cumstances, he considered the best thing would be to order defendants to 
return plaintiffs the fittings and neither party would then be losers. 
Judgment accordingly. 


Re Electrical Ore-Finding Co. (Ltd.)—4 petition for the winding 
up of this company, which came before Mr. Justice Buckley on Tuesday, 
was allowed to stand over, as arrangements have been made to settle with 


the petitioning creditor. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— 


APPOINTMENTS VACANT. 

Brighton Corporation require two shift engineers at their South- 
wick power station, at commencing salaries of £2. 10s. per week. 
Applicants must have had experience with turbine machinery and 
three-phase high-tension switch gear. Applications to the engineer 
and manager (Mr. John Christie). Sec an advertisement. 

A competent electrician is required for mines in West Africa, 
accustomed to all branches of work, including mine and surface 
lighting, &c. See an advertisement. 

An examination will shortly take place for appointments as second- 
class engineers in the Engineer-in-Chief's Department, G.P.O. 
Jan. 11 is the latest date for receiving applications. Forms from 
the Secretary, Civil Service Commission, Burlington gardens, Lon- 
don, W. See also an advertisement. 

Atherton District Council require a competent working electrician 
to lay cables and do testing. Applications by 19th inst. 

A telegraph linesman is required by the Government of Sierra 
Leone. Engagement for three to six months. Salary £20-£25 a 
month. Applications to the Crown Agents for the Colonies, White- 
hall-gardens, London, S.W., up to Dec. 18. 


EDUCATIONAL NOTICES. 


Aberdeen Technical College.—A conference took place last week 
between representatives of Aberdeen Town Council and of Robert 
Gordon's College, with regard to the propo:al to form an up-to-date 
technical college in Aberdeen. The matter will be brought before 
the Council at an early date. 

Belfast Technical Institute.— The annual prize distribution of 
the Municipal Technical Institute took place on Tuesday. The 
prizes were distributed by Lady Henderson, after an interesting 
address on technical education by Sir Wm. Mather. 


— ——— 


Accrington.—The Council have rejected a recommendation to 
establish & municipal wiring department. 


Argentina.— At Rosario the number of electricity consumers has 
increased to 1,500, and there is now a total connection equivalent 
to 76,000 8 c.p. lamps. 

The Review of the River Plate“ states that no tendera were received 
by Buenos Ayres Municipality for the construction of an electric tramway 
between Plaza Mayo and Villas Ortuzar, Devoto and General Urquiza. 

Cordoba Electr:c Light & Power Co. are increasing their generating 
plant to 8,500 H.P. The question of proving electric tr. mways in Cordoba 
is regarded locally as having fallen through for the present, owing to he 
exorbitant purchase price asked by the horse tramway companies for 
their undertakings. 

Buenos Ayres Public Works committee h ve reported favourably on 
the petition of the Bueno: Ayre: Elec'rio Tramway C^. for permission to 


Tramways Act, 1870, and it was only for certain purposes that the tram- * «xtend their system. 
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It is stated that Mr. J. Krause, engineer, has reque ted the assistance 
of the National Deputy for Corrientes in obtaining for a German syndicate 
orders to instal and work electrical plants in towns of that province 
having 10,000 or more inhabitants. l 


Australasia.— Melbourne (Victoria) Corporation, whose clectricity 
undertaking serves & population of 70,000 within the city area and 
over 500,000 if the suburbs are included, has now a total connection 
equivalent to 172,650 8 c.p. lamps, and 1,700 consumers taking 
current from this source. The price of gas supplied by a company 
is 5s. per 1,000 for lighting and 8s. for power. Electric energy is 
supplied at a flat rate of 44d., or 7d. for first 14 hours and 2d. after. 
For power the charge is 2d. per unit. Nearly 800 ares and 8,840 
incandescents are used for public lighting. The area of supply is 
74 square miles, A 1, 750 kw. Allen-Crompton generating set is on 
order as well as two Babcock- Wilcox boilers. 

At Adelaide (S. Australia) the Adelaide Electric Supply Co. are 
supplying current to 665 consumers, and there is the equivalent of 
63,602 8 c.p. lamps connected. At port Adelaide the sume company 
are supplying current to 115 consumers, the total connections being 
equivalent to 6,472 8 c.p. lamps. The company's station here is 
in process of changing over from direct to alternating-current supply, 
high-tension current being generated at the company's Adelaide 
works and transmitted to Port Adelaide. 

At Katanning (W. Australia) direct current has been supplied 
since August, 1904, and satisfactory progress is being made with the 
business in this sparsely populated district. Electricity is the only 
artificial illuminant in this district. 

At Hobart (Tasmania) the local gas company owns the electricity 
undertaking and supplies current to 134 consumers equivalent to 
8,000 8 c.p. lamps including 90 H. p. for motors. By special permis- 
sion of the Tasmanian Government the local tramway company are 
permitted to supply light and power from overhead cables. Power 
is charged at the rate of 5s. per week for the first horse-power and 
2s. 6d. for each additional horse- power. 

At Launceston (Tasmania) good progress has been made during 
the past year. The number of consumers has increased to 2,762, 
and the lamp connections to 54,656. 


Brighton.— On Tuesday an inquiry was held into the application 
of the Corporation to borrow £38,500 additional for electricity 
supply and £5,909 for the purchase of a site for a sub-station. 

The Town Clerk (Mr. H. Tarsor) supported the application, and gave 
statistics as to the ratable value and financial position, &c. Electric 
lighting loans amounted to £598,232, and loans sanctioned but not bor- 
rowed to £159,000. For the telephones they had borrowed £49,325, and 
loans sanctioned but not borrowed amounted to £6,145. 

The Inspector (Mr. H. Ross Hoorer): What is the total indebtedness 
of the borough of every kind ? | 

The Town CLERK: Up to March 31 last it was (after deducting invested 
sinking fund) £2,607,233, including £256,521 for education, £725,441 for 
. water works, £482,798 for electricity and £268,286 for tramways. The 
total rates for Brighton were 6s. 11d. for the year eüding March 31 next, 
and for Preston 6s. 4d., and 1d. in the £ produced £3,400 net, They 
asked for 40 years for repayment of the £5,909, and 25 years for the 
£88,500. With regard to the latter sum, he was instructed to withdraw 
an item of £2,650. The balance (£35,650) was made up as follows: 900 
house-service connections at £10 each, £9,000; one new feeder, £2,000; 
1,000 meters at £4 each, £4,000; motors for hiring, £4,000. The motors 
were purchased by the Corporation aud let out to customers as an addi- 
tional means of encouraging the consumption of electricity. The revenue 
produced was amply sufficient to cover all charges and to show a profit 
on that part of the business, Additions to the switchboard and accessories 
would cost £1,350. The 900 house services represented the requirements 
for the next three years, and was based upon the actual demand during 
the four preceding years. | 
. The Insrecror inquircd as to the method of keeping the accounts and 
as to how they knew whether their estimates had been exceeded or not. 
Mr. Brevens (borough accountant) said there were the various accounts 

to which the particular amounts expended were debited. 

The Insprcror: Take machinery. You have certain capital sanctioned 
for machinery. When it is expended that account is closed ?—It is a run- 
ning account, 

The Insrector : How do you keep it a running account when you only 
_ have certain loans sanctioned ?—We have never allocated expenditure to 

particular sanctions. 

The Inspector: Then sanctions you have received from time to time 
have simply been charged to floating capital accounts ?— Yes, 

The Inspector : Therefore there is no means of the Council knowing, 
or anyone else so far as I can see, whether the applications or estimates 
under any one particular sanction have been exceeded. If they are 
exceeded they are carried to the floating capital account. Have the 
Council never asked questions as to whether any one particular sanction 
has been exceeded ?—No. Our practice is that generally adopted and is 
the practice outlined by the Board of Trade itself. 

The Inspector asked whether the accounts showed how the money 
borrowed was spent, and whether there was any excess, Was there any 
. check kept? 

The Town Cierk said the engineer could keep a check, and probably he 
did so; but he could not say whether that was so. All the public 
accounts were kept in accordance with the Board of Trade obligations. 

Mr. Ross (for opposing ratepayers) said it might not be true of that 
particular undertaking, but it was undoubtedly true that owing to the 
marner in which the general capital account was kept, sums of money 


got diverted from their proper and original purpose to purposes for which 
they were not intended. 

The INsPECTOR said the L. G. Board should be advised what changes 
were made. The question was whether any sanctions had been exceeded, 
and what changes had Leen made. Had any statement been prepared as 
to what the position of the undertaking was: were they applying for an 
excess or had there been any saving; also when would they require the 
money ? 

The Town CLEnER said no such statement had been prepared. He had 
never been asked for such information at any previous inquiry, and 
was not, therefore, prepared with it. None of the money now spplied for 
had been spent. £4,000 was requ:red for motors for hiring. The income 
received in that way was sufficient to keep the motors in repair, pay debt 
charges, and yield some profit. A loan of £6,000 had been sanctioned, 
£4,689. 6s, 9d. hed been expended on motors and fans, and £453. 33 64. 
on switches, spare parts, &c., making altogether £5,142. 10s. 3d. expended. 
An estimated annual rental of £650 was produced. The last item (£1,360) 
was for additions to the switchboard, and accessories and contingencies. 
In a statement he now handed in the progress was shown by the yearly 
net profits, commencing in 1893 and amounting in all to £47,622, out of 
which £14,244 went towards relief of rates and £33,378 to reserve. The 
progress had been continuous up to the present, and there was every 
reason to believe that a prosperous futare was before it. 

The Resident Electrical Engineer (Mr. Jous CRHRnisTIE) said the appli- 
cation to borrow £35,800 was made upon his recommendation. During 
the four preceding years the average number of connections was 344, and 
the applications for new services were coming in at rate of seven a week. 
The estimate of 300 per annum was not, therefore, an excessive one. 
As to the cost of services, they were now taking a class of consumer whose 
houses had long front gardens, and therefore the cost of laying on the 
service to those houses was higher. 

The Insrector asked if £10 was not a very high prie». There was no 
meter even, and they would be running up the price to £14 for house 
service, Did Mr. Christie know of many towns where there was such a 
high price for house service?—Mr. Christie said he thought Glasgow. 
He did not know much as to the cost in other places. The actual cost, 
excluding meters, last year was £6 or £7. It was proposed to recom- 
mend the Council io do away with the charge for services over 30 ft. beyond 
the kerb, because there were some customers who greatly objected to the 
charge and would not have the electric light on account of it. In the 
early days the cost was as high as £17 or £18, but great improvements 
had been made. Mr. Christie eventually reduced his estimate from £10 
to £6. 108., which the Inspector thought still rather high. 

The Inspector said the Corporation was asking for £6. 103. for a ser- 
vice, or more than double the price of many other towns, and it must 
be clearly shown how that estimate was arrived at. 

After further evidence, the Inspector asked if Mr. Christie claimed 
that in the matter of electricity supply Brighton was the most highly 
developed town in the kingdom? 

Mr. CHnRisTIE said he had never made that claim personally, but he 
thought it was admitted that Brighton hui kept well up the list. They 
sold nearly 50 units per inhabitant, a fact which he asoribed to the low 
price at which current was supplied. Brighton was peculiarly situated. 
There was no comparison between it and any other town. 

The Inspector asked whether there was not the fear that they bad 
reached the eaturation point, and Mr. Christie replied in the negative. 

On the item of £15,500 for distributing cables, the INSPECTOR asked upon 
what basis they had arrived at that figure ?—-We have put down eight or 
nine miles of distribu'ors per annum. He took the probable number of 
miles of each c'ass of cable that would be required and charged the market 
price. The £4,000 for motors, Mr. Christie explained, was necessary to meet 
growing requirements. They had already bad a sanction of £6,000, and 
he had furnished a statement of the amount expended and the number of 
motors purchased, They were let at such rentals As would pay all charges 
and keep them in repair. They did not show much profit, but by their 
means they were able to supply a great deal of motive power which other- 
wise they would not get. They first went in for purchasing motors in 
1901, and commenced to Jet them on hire in 1902. They had allowed 14 
years as the life of these motors, which was the period given for the repay- 
ment of the loan on this account, and he did not see why they should not 
live for that period. £250 was spent last year for repairs and renewals 
in respect of motore. The income was £573, which left £320 on a net 
expenditure of £5,000. ö 

The InsPECTOR asked whether the 1d. per unit charged for current fcr 
power yielded & profit ? 

Mr. CunisTIE said this point was difficult to estimate, but he thought it 
did, because this was practically a by-product. Brighton had an cnormous 
amount of plant which was idle during the day, and the current generated 
and supplied for power entailed no extra charges for machinery. 

Replying to a remark made by the Inspector as to the method of keep- 
ing the electrical department accounts, Mr. CnnisTIE said the under. 
taking had been carried on in the same lines all along, and he thought 
the results were very satisfactory and would compare well with those of 
similar undertakings throughout the country. They had 4,256 consumers 
up to March 31 and they had 5,131 meters, of which 4,822 were on circuit 
and 309 were in stock. 5,647 meters had been bought. 


The Insrecror: Why should you have a loan for meters when you 
have nothing to represent the money expended for these meters. You 
have purchased 5,600 meters and spent £37,800. You have paid off £2 
out of the average of £7,and £5 remains owing. Wasthata satisfactory 
position ?—I have no control over the allocation of our surplus profits. 


Councillor Burt-THompson (chairman of the Lighting committee) agreed 
that the position in regard to meters was not satisfactory, but the Inspector 
must not lose sight of the fact that they had paid fora certain proportion 
&nd there was the sinking fund. 
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The Inspector: You are applying for a loan for £2,000 more, when you 
have sold, or parted with, or scrapped a number of meters. You have 
been carrying on the undertaking entire'y on a floating account, so you 
have no record of your financial position ?—I am equally surprised with 
yourself to fiud that it is so. 

The Town CLerx said that this was partly an application for a loan to 
purchase a number of new meters. He was not aware at the time the 
application was made that this was intended to replace meters that had 
been scrapred. and on which the debt had not been paid. The usual 
course must be taken. He should not ask the Board to sanction a loan 
for any work to replace work paid for out of borrowed money, the cost of 
which had not been written off. There were two courses open to them. 
They could pay out of reserve the money owing on those meters, or they 
could reduce the present application. He thought the best plan would 
be to at once apply the reserve in cancellation of the debt. He should 
advise that course to the Council. The same practice had been employed 
for 14 years with regard to these accounts, but if the Local Government 
Board desired that there should be an alteration. he had no doubt it 
would be carried out. 

The Inspector said that the L.G. Board were willing to give a corpore- 
tion a loan for three years in advance without asking how the money was 
to be expended, but if they applied, say, for £10,000 for mains, the Board 
asked that it should be applied to mains; or if for £5,000 for meters, that 
that sum should not be applied to other purposes. If they got for mains a 
period of 25 years’ repayment, and for meters five years, and part of the 
money sanctioned for mains was applied to meters, in that way they got 
25 years for repayment for meters, but that period would never have been 
granted had it appeared in the original application. 

Mr. AgTHUR WhaniGHT (consulting engineer to Brighton Corporation) 
was examined as to the extent and cost of the Southwick station, &o. He 
denied that the station was ppp Ace It was true the estimates 
had been exceeded by about £70,000. His estimate was to supply 6,000 kw. 
of plant and to remove 4,000 kw. from North-road. That removal had not 
taken place, and he had withheld his recommendation to that effect until 
he knew the saving to be effected at Southwick. He did not agree that it 
was necessarily cheaper to run one station than two. 

After a lengthy examination of Mr. Wright as to the general basis of 
this scheme, | 

The Town CLERK asked if the matter was material to the inquiry. 

The Inspector said it was difficult to say. Upon this Mr. Robb closely 
eross-examined Mr. Wright as to the Southwick scheme generally. 
Asked whether the plant at Southwick did not provide for an unprece- 
dented consumption, Mr. Wright said the consumption of the Brighton 
undertsking was unprecedented. Every year was a record. He did not 
judge by the experience of other towns, but took the experience of that 
town, because Brighton had not many examples to look to in the develop- 
ment of electricity. The fact that there was only an increase in revenue 
of £1,000 last year Mr. Wright attributed to the great depression in trade, 
and expressed confidence that when trade revived the old increase of busi- 
ness would be revived. 

Replying to the Town Clerk, Mr. Wricur said bis prediction of an 
increase in the sales of electricity had been more than verified, the sales 
in 1899 being 3,206,000 units, compared with 7,784,000 units last year. In 
his (Mr. Wright's) view the cost of having too much plant was so little 
eompared with the cost resulting from insufficient plent thatit was always 

economical to have in the electricity business more plant than one wanted 
rather than tap little. Shortness of plant had been in the past a serious 
source of loss to the Corporation. It was wise to have a surfeit of plant 
rather than run it quite close. 

After Ald. Carden had given evidence, Mr. Robb addressed the Inspector, 
the Town Clerk replied, and the inquiry terminated. 


Brynamman.— This village is now lighted electrically by the 
Brynamman Electric LightCo. The contractors for the erection of 
the plant were Mills, English & Co., of Swansea. Current is gene- 
rated by a Siemens dynamo driven by an Otto 40 5 H.P. gas engine, 
supplied by Crossley Bros. The generator is capable of supplying 
114 amperes at 220 volts. Gas is manufactured by a Crossley's 
patent suction gas producer. 


Ohile.— Don E. A. Finn has been granted a concession for sup- 
plying the city of Los Andes with electric energy for light and 
power. A similar concession has been granted for the city of San 
Carlos to Don J. E. Conchar, Don D. V. Santa Maria and Don 
R. C. Solar. To Don J. Pinkas, representing the Antofagasta Elec- 
trie Lighting Co., & similar concession has been granted for 
Antofagasta. Don E. Lanz has been granted a similar conces- 
sion for Buin and Linderos. In each case the concession is for 10 
years. 


Clacton.—At the last meeting the Council accepted tenders for 
electric lighting plant (as set out in another column). A proposal 
that the contract for cables only be accepted, and that consideration 
of the other tenders be postponed pending consideration of a con- 
tract with the Clacton & St. Osyth Light Railway Co. to supply the 
Council with electricity in bulk at 13d. per unit was rejected. 


Covered Motor ‘Buses. — It is stated that the Commissioner of 
Police for th» Metropolis has lodged an objection to the adoption of 
a covered roof on the vehicles of one of the principal lines of motor 
omnibuses now plying for hire in the West of London. | 


Croydon.—At a meeting of the Corporation on Monday it was 
decided not to accept the offer of the British Electric Traction Co. 


together with electrically-driven dentists’ drills. 


for an extension of the lease of the tramways. The terms of the 
company's offer were given in our issue of Sept. 22, 

The chairman of the Tramways committee (Councillor Stapleton) said 
that public opinion was in favour of the Corporation working the tram. 
ways. They had spent close upon a quarter of a million on tho lines 
&nd the returns showed that profits under municipal management were 
greater than under private control. 


Customs Decisions.—Electrical apparatus and torpedoes for use 
in submarine mines are now admitted into Norway free of duty. 
The Norwegian Customs Authorities have fixed a duty of 3 öre per kilog 
on imported lamp-posts for electric lighting, posts for electric tramways, &c. 
The Italian Customs Officials have fixed a duty of £1. Os. 4d. per cwt. 
(50 lire per 100 kilogs) on imported electric cables taken into Italy on 
reels, this duty applying to the gross weight of the cable and the reel. A 
duty of 8d. per pound (70 lire per 100 kilogs) is imposed upon insulating 
cords made up of wool, artificial wool, waste silk, &c., 4d. per pound 
(11 lire per 100 kilogs). i 
It has been the custom heretofore to allow wooden poles for carrying 
electric light wires to be admitted free into the United States, but it has 
recently been decided tbat such duty-free conditions apply only to the raw 
material and not to poles which have been partly prepared for use. 


Dublin.—The inquiry into the Council's application for permis- 
sion to borrow £100,000 for electric lighting extensions and £4,900 
for utilising the tram lines for cleansing, &c., was continued on 
Thursday and Friday last week. 

The city electrical engineer (Mr. Mank Ruppre) and the chairman of 
the Electric Lighting committee (Mr. Jonx Irwin) gave evidence, and the 
inquiry adjourned till Feb. 15. 


Dundee.— The borough electrical engineer (Mr. H. Richardson) 
has been offered an important appointment by a firm of electrical 
engineers in England. 


Dundee-Broughty Ferry Tramways.— The official inspection of 
these lines took place yesterday (Thursday). 


Bast Barnet.— The North Metropolitan Electric Power Supply 
Co.’s application for a provisional order will be opposed by the 
Council. 


Bastbourne.— The Council have reduced the charge for electric 
current for private arc lighting from 51d. to 44d. per unit. 


Electrical Bxhibition.--A permanent electrical exhibition, at 
which consumers will have a good opportunity to view in actual 
operation a large and varied assortment of electrical machines, 
apparatus, appliances and materials for industrial and domestic 
uses, has been established by the Charing Cross, West End and City 
Electricity Supply Co. in a large showroom at their sub-station at 
85, Fenchurch-street, London, E.C. Although a number of exhibits 
have been on view For some time, the exhibition was formally 
opened on Wednesday when a large number of prominent city men 
and others were present at the invitation of the directors. A short 
speech was made by Mr. G. Brougham Glasier, vice-chairman of 
the company, welcoming the visitors and announcing that 5ir J. 
Pound (late Lord Mayor of London) who was to have opened the 
exhibition, was prevented by indisposition from attending. Many 
of the visitors subsequently took the opportunity of inspecting the 
sub-station. Demonstrations were given by the engineers of the 
company and the various exhibitors, many interesting appliances 
being shown in operation. The exhibits are displayed in one room 
with about 6,000 sq. ft. of floor space. Some of the apparatus is 
permanently connected up to the company's mains, and three bare 
wires are carried round the top of the room on insulators, by means of 
which temporary connections can be made to any piece of apparatus, 
either across the outers or to one branch of the three-wire system 
by a simple arrangement of flexible leads and hooks. A representa- 
tive collection of arc lamps is shown, including various double 
carbon lamps of the more recent types and one or two flame lamps. 

J. G. Childs & Co. exhibit a small push but'on-controlled goods lift, 
suitable for clubs, private houses, hotels, flats, &c. Domestic appliances, 
such as knife cleaners, boot polishers, and a large collection of heating 
and cooking apparatus are shown by the General Electric Co., the British 
Prometheus Co., the Dowsing Radiant Heat Co., &c., and the apparatus 
for radiant heating form a large and varied class in the exhibition. 
Electrically-driven machine tools of various descriptions and one or two 
forms of friction hoists are shown, and the collection of various forms of 
reduction gearing is well worth study. The centrator ” gear, a sun and 
planet gear with friction rollers instead of spur wheels is an interesting 
example. A well-arranged exhibit is the boot finishing plant exhibited by 
Gimson & Co., and driven by a B.T.-H. motor. Another interesting piece 
of apparatus is the Otto ” sterilizer which the Lahmeyer Co. are intro- 
ducing, and by means of which a supply of water sterilized by the action 
of ozone can be obtained. When the tap is turned on, contacts are closed 
which start a miniature rotary converter which supplies alternating 
current to the ozonizer, consisting of a small transformer and a condenser 
between the plates of which the discharge takes place. The water flowing 
through the tap draws the air through the condenser and thoroughly 
mixes with the ozone there formed. Curative apparatus in the shape of 
electric light baths and vibro-massage apparatus is also represented 
Messrs. Read & Gale 
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show an imposing collection of Röntgen ray apparatus, Displays 
are made of the manufactures of Electromotors (Ltd.) and the British 
Thomson -Houston Co. in motors; and by the Reason Mfg. Co., Mr. A. P. 
Lundberg, the London Electric Firm, the James Keith & Blackman Co., 
Drake & Gorham, the Electrical Co., and other prominent firms in the 
industry in connection with their manufactures. We understand that 
the exhibition will be constantly brought up to date, and will be open 
daily to inspection by any approved visitors on presentation of their cards. 
An exhibition of electric light fittings, motors, radiators, pumping 
and heating apparatus, &c., has been held this week at Inverness, 
organised by the North of Scotland Electric Light & Power Co. 


Gelligaer (Glam.)—The Council on Wednesday decided to apply 
for a provisional electric lighting order. Mr. Lloyd (Mathieson & 
Lloyd, consulting engineers), reported that it was doubtful whether 
current could be obtained from the South Wales Electrical Power 
Distribution Co., as the company’s mains did not extend to the area. 
Failing supply from the company or from the collieries in the dis- 
trict a station could be equipped for £10,000. 


Hackaey (London).— Four single-grate and two double-grate 
boilers at the electricity works are to be equipped with chain-grate 
air-seal apparatus at a cost of £190. The Electric Lighting com- 
mittee have taken over the lighting arrangements at the town hall. 
Current has been supplied for the past 10 years from an independent 
installation at the baths. 


Halesowen.—The Board of Trade have been notified by the 
Council that an agreement has been entered into with the Empire 
Electric Light & Power Co. for a transfer of the Council's 1899 
provisional order. The company have also agreed to apply for an 
amending order to authrrise the construction of additional light 
railways in the district. 


Hampstead (London).—The Council have decided to reduce, as 
from Jan. 1, their charges for power and heating as follows: 
Power—1d. per unit, with a minimum charge of £1 per kilowatt 
installed ; or, at option of consumer, 14d. per unit without a mini- 
mum charge. Heating IId. per unit. 


Hartlepool.—The Council have authorised the National Tele- 
phone Co. to place their telephone lines underground, provided the 
company pay 13 guineas per annum for wayleaves. 


Inquest.—At Ince, on Monday, the inquest was resumed into the 
circumstances attending the death, on Nov. 14, of David E. Jones, 
& drawer, employed in the Yard Mine of the Ince Hall Colliery, 
Ince. The facts were reported in our issue of 24th ulto. 

Mr. H. Kuianmr, colliery manager, explained that the electrical installa- 
Hon uw been laid down for 3 years, and this was the first accident they 

& : 

Dr. FLETCHER stited that deceased was a perfectly healthy man, and 
there was no doubt death was due to electric shock. 

Mr. HALL, mine inspector, said no rule had been broken, but he thought 
some effective steps should be taken by using an armoured cable, or that 
the very best expert advice should be sought and acted upon in running 
the cables. 

The jury returned a verdict of accidental death, no blame attaching to 
anyone. 


Islington.—The Council will consider this (Friday) evening a 
report of the Lighting committee recommending the extension of 
arc lighting in 34 strects (extending over 15 miles) at an estimated 
cost of £21,011. At present 714 incandescent gas lamps are used and 
it is proposed to supersede them by 245 flamearc lamps. The total 
cost of this extension of the electric arc lighting is estimated to be 
£2,345 per annum against the present cost of gas £2,361, showing 
n small saving from the use of electric arc lighting, besides the 
immense advantage of improved illumination. The Finance com- 
mittee, reporting upon this proposal, expressed the view that, under 
present circumstances the Council should not sanction the scheme. 
The matter is to be further considered in Council this (Friday) 
evening. A long acquaintance with the Islington district justifies 
us in saying that the lighting of many of the thoroughfares would be 
greatly improved by the substitution of electric lighting for gas. 


Llanrwst.—The Llanrwst Electricity Supply Co. intend, on the 
expiry of the lighting contract in May next, to remove the overhead 
wires in the outer parts of the district on the ground that there is 
no likelihood of any demand for current for private lighting in those 
parts to justify the expense of either laying the cables underground 
or providing iron columns in place of the present wood poles. The 
Council have decided to ask the Board to insist upon the cables 
being placed underground forthwith. 


London County Council.—At Tuesday's meeting loans for elec- 
tric lighting were granted to Hackney .£1,200 and Stoke Newington 
416,925. 

Tramways.—The Highways Committee recommended that £32,000 be 
expended upon the reconstruction of the existing tramways in Vauxhall 
Bridge-road and the construction of a tramway over the new Vauxhall 
Bridge, and that £5,300 be sanctioned for the provision of track and slot 
rails, &c. —Agreed. 

The Committee brought up a report recommending the electrification 
of the first section of the Northern system of tramways (22! miles) which 


was before the Council on Oct. 5 last. The estimates for the work 
amounted to £112,000, £12,000 and £665,000 respectively.— Agreed. 

Testing Stations.—It was reported that negotiations had been going on 
with the County of London Electric Supply Co. with a view to the estab- 
lishment by the company of testing stations in the south of London for 
the testing.by the Council's inspectors of the electrical energy supplied to 
customers. No definite decision had yet been arrived at by the company 
upon the matter and it was decided to serve notices upon them to pro- 
vide such stations. 

Electric Light Fittings.—The Parliamentary committee submitted 
recommendations for the bringing into parliament of the General Powers 
Bill which, amongst other matters, authorises Borough Councils to supply 
electric fittings.—Agreed. 

Electric Power Supply in London. — The reports of the Parliamentary 
and Finance committees on the County Council's electricity supply 
scheme together with the discussion thereon, are given on page 310. 


Louth.—The Council have decided to send a deputation to the 
L.G. Board to urge them to re-consider their recent decision not to 
sanction a loan for electricity supply. 


Macclesfield.—Application is being made for a loan of £250 to 
cover cost of obsaining the 1901 electric lighting order, which has 
not yet been put in operation. 


Menai Bridge.—The National Electric Construction Co. have 
asked the Council to support their scheme for the supply of elec- 
tricity on the Anglesey side of Menai Straits. : 


Municipal Telephony.—Swansea Telephonecommittee discussed 
last week a proposal to borrow a further £7,000 for extensions ofthe 
municipal telephone system. It was stated that the matter was still 
under consideration by the Postmaster-General. 


National Electrical Manufacturers’ Association. —Mr. Daven- 
port, secretary of this association, forwards a copy of a circular 
which has been sent to the members, containing particulars con- 
cerning the Electrical Trades' Benevolent Institution, which has 
recently been started. At the first shot £200 was, it is stated, col. 
lected for the purpose of establishing the benevolent fund, and Mr. 
Davenport expects a good tum from the surplus of the late Elec. 
trical Exhibition. A committee of 15 members has been elected, 
with power to add 15 to their number. In addition to donations of 
£10 each, the committee pledge themselves to raise £100 each for 
the fund. Already a good number of promises have been received. 


New South Wales Electrical Association.—-The officers of the 
Association for the ensuing year are: — President, Mr. A. C. F. 
Webb; vice-presidents, Messrs. A. J. Arnot and T. P. Strickland; 
hon. sec., Mr. A. E. C. Burgess ; han. treasurer, Mr. G. R. Hodson ; 
Council, Messrs. J. R. Bainton, O. W. Brain, J. R. W. Gardam, 
A. W. Kendall, E. F. Moates ; auditors, Messrs. J. E. Donoghue and 
W. S. Corner. 


New Zealand.—Electric tramways are all the go in this colony, 
and, in addition to the well-established and successful lines in Auck- 
land, Wellington, Christchurch and Dunedin, the local authorities 
at Hutt and Petone are considering the question of introducing elec- 
tric tramways. There are also considerable extensions in contem- 
plation to the electric tramways in the suburbs of Wellington. In 
regard to electric lighting, developments move moreslowly. Although 
there are a large number of small installations in the colony, most 
of the cities and towns still adhere to gas. At Wellington the streets 
and buildings are, however, nearly all lighted electrically. Electric 
power is fast coming into general use in New Zealand, nearly all 
the larger factories either employing electric driving or schemes for . 
converting machinery to electric power are under consideration. 
Dunedin Corporation have lately taken over the Waipari Falls 
Power Co., whose generating works are partly constructed, and 
there is a general disposition to develop the water power of the 
colony by the State, which has reserved all the water rights for this 


purpose. 
Portsmouth.—The Corporation have decided to purchase ad- 
ditional tramcars. 


Presentations.—The staff and employés of Crompton & Co., 
Chelmsford, have presented a silver tray to Mr. H. C. Hawkins, 
who is leaving the firm. | 

The staff of the electricity and tramways departments at Bark- 
ing have presented a marble clock with bronze reliefs to the 
retiring electrical and tramways engineer, Mr. A. H. Seabrook. . 

The staff of the electrical department of the North Stafis. Rail- 
way (Stoke-on-Trent) have made presentations to Mr. R. P. Bould, who 
has secured an appointment with the State railways of N. W. Indis. 


Shrewsbury School Pire.— The borough electrical en 
(Mr. C. M. Johnston) has written to the Press to state that the recen 
fire at Shrewsbury School was not caused by the fusion of alee 
wires as had been alleged. Mr. Johnston states that a thoroug 
investigation shows that all the branch fuse wires were in ar 
the distributing boards and that the damage to the wires Was l 


the effect and not the cause of the fire. 
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Smoke Abatement and Mechanical Stoking.—At the exhibi- 
tion organised by the Royal Sanitary Institute and the Coal Smoke 
Abatement Society at the Royal Horticultural Hall, Vincent-square, 
Westminster, this week, Messrs. Ed. Bennis & Co. made an interest- 
ing exhibit comprising a a Bennis ” and Miller- Bennett '' improved 
smokeless chain grate stoker, specially applicable to furnaces of 
steam boilers, refuse destructors and similar machines. We under- 
stand that excellent results have been obtained from the use of this 
grate at the works of the Kensington & Notting Hill electricity station, 
where it can be seen in operation. Messrs. Bennis inform us that 
they have à number of orders on hand from electricity supply and 
power stations, &c., for this grate, for the manufacture of which they 
hold the exclusive rights. This company’s exhibit also included a 
Benhis patent stoker and furnace applied to a Cornish boiler in 
actual operation. A third exhibit was a Darling " calorimeter, 
which the exhibitors claim is the simplest machine of the kind on 
the market, and the results obtained are as accurate as with more 
expensive types of this apparatus. 


South Afríca.— The accounts of Durban Corporation electricity 
department for the year ended July last show total capital expendi- 
ture £931,625, increase £25,097. 

Revenue was £76,702. 16s. 7d., including £55,026. 10s. 7d. from private 
consumers, £8,1C0 frcm tramways department, £8,290 from street light- 
ing and £5,286. 6s. for light and power for other departments of the Cor. 
portion. Working expenses were £35,848. 1a. 3d., leaving £46,815. 16s. 4d. 
gross profit. After meeting capital charges and providing for depreciation, 
&c., the net profit was £14,526. 15s. 3d. There are 2,996 private consumers 
for lighting (compared with 2,441 last year), 171 power consumers (against 
140), 255 street arc lamps (against 230), and 1,240 street incandescents 
(against 902). 4,419,651 units were sold, including 1,506,703 for private 
lighting, 812,86! to private consumers for power, 1,548,649 to the tram. 
ways, and 551,435 for street lighting. Working expenses per unit sold 
were 2°399d. and total costs 5:79d. per unit. 

Cape Town municipal electricity department accounts for the year 
ended June last show that 1,805,837 units were sold. There are 1,332 
private consumers connected, with the equivalent of 95,800 8 c.p. lamps 
connected, and motors totalling 2,146 R. P. (an increase of 419 RE. v.). 
Working expenses were 5:4ld. per unit (against 4:354d). The revised 
charges for current are from 8d. to lr. per unit for night use, half rates 
being charged during certain hours of the day. 

The British and South African Export Gazette states that the whole 
of the plant of the Rand collieries is to be driven electrically. Tho elec- 
trical equipment of Roodeport United Main Reef property has been 
largely augmented. 

Powerful electric plant has been installed for working the hois!s at the 
Aurora West United mine. 

At Greytown (Natal) electricity supply commenced on Oct. 14, 1904. 
There are now 70 consumers with over 2,000 equivalent 8 c.p. lamp con- 
nections. The municipality, who own the undertaking, report that a 
motor day load is now being developed. 

At Boksburg (Transvaal) electricity supply matters are at a standstill, 
as arbitration is pending in connection with the undertaking owned by 
Messrs. Gellender & Co. 

The South Rhodesian telephone system (owned by the British South 
Africa Co.) has now five exchanges. The subscription is 12 guineas per 
annum to private subscribers, the call-office fee is 6d., and the public 
cervice is on a sliding scale of 15 guineas for the first year, decreasing by 
£1. 1s. perannum to £12. 12s, 

Cape Colony Government telephone tervice, which has been in opera- 
tion since May, 1882, has now 13 exchanges with 3,200 subscribers in 
Cape Colony. The annual subscription is £10 per annum for the first 
mile and £1 for each additional 4 mile; call-office fee 3d. 

The Natal telephone service which, except for the Durban municipal 
system, is owned by the State, has four State cxchanges and one muni- 
cipal. Trunk telephone lines connecting up Maritzburg with Ladysmith, 
Dundee, Newcastle and Durban will shortly be brought into operation. 
The total number of subscribers to the State service on Nov. 1 was 900. 
The subscription is for business houses £10 per annum, domestic £5, 
within a 2-mile radius. 


South &hields.—For the past three months the total revenue of 
the electricity department was £8,428. 10s. (including £2,430. 19s. 8d. 
for private lighting), against £3,664. 11s. for the corresponding 
period of 1904. 


Spanish Telegraphs.— Don Frederico Laviña has been nominated 
Director-General of Spanish Posts and Telegraphs (Director-General 
de Comunicaciones) in substitution of the Duque de Bivona, ap- 
pointed Civil Governor of Barcelona. Senor Lavina was Director- 
General of Comunicaciones under a former Liberal Ministry. 


Sunderland.—At the Council meeting on Wednesday Ald. Bruce 
moved the adoption of the Electricity and Lighting committee's 
report recommending that the building and plant at Hylton-road 
station be extended at an estimated cost of £18,000. 

Ald. Bruce said they had reduced the price of current to all consumers, 
and were able to return a net profit of £3,000 for the year. They had not 
à large reserve, but they were entitled to consider the sinking fund a good 
reserve, and they had £46,043 in this fund. The committee would soon 
be able to announce a further reduction in thecharge. Their output was 
1,000,000 units per year, and he had no hesitation in saying they would 
get to 8,000,000 units in the future. The undertaking had not been a 


burden on the rates, but rather the reverse, and manufacturers had 
benefited by the cheapness of the supply. 
The report was adopted, 


Swindon.— The Council have received sanction to a loan of £2,550 
for the tramways department. 


Telegram Deliveries.—'l'he Postmaster-General has made a regu- 
lation under which. on and after Jan. 1, the charge for the delivery 
of telegrams at addresses situated beyond the area of free delivery 
will be calculated at 3d. per mile from the boundry of that area, and 
not from the post office door as at present. 


Taunton.—An unopposed inquiry was held last week into the 
Council's application for sanction to a loan of £4,844 for electric 
lighting extensions. 


Uruguay.- The committee in charge of the matter of remodelling 
the Monte Video power house and the system of distribution and 
the laying of underground mains have agreed with the proposals of 
Messrs. Dick, Kerr & Co. and the Compañia Alemana Transatlan- 
tica de Electricidad of Buenos A yres, and these companies have been 
asked to submit formal tenders by Dec. 81. 


Warrington.— The charges for electric current for power have 
been revised as follows :—1d. per unit with & load factor of 40 per 
cent.; 0°94d. with a load factor of 50; 0°88d. with 60; 0:82d , 70; 
0-76d., 80; 0'70d., 90; intermediate values of load factor being 
worked out proportionately. 


West Aftica.— At San Thomé the telephone service is owned by 
the State, and there are four exchanges with 73 subscribers con- 
nected. The service is being greatly extended on the island, and is 
becoming increasingly popular. The subscription rate varies ac- 
cording to distance, the call office fee being 10d. for five minutes' 
conversation, and 1d. for each minute in excess. An aerial telegraph 
line is under construction on this island. 


Winchester.—The city surveyor has been instructed to prepare 
an estimate of the cost of wiring and fitting the banqueting room, 
Sessions Hall, and main corridor in the Guildhall for the electric light. 


Worcester.—The Council have authorised the substitution of 12 
half night B.T..H. enclosed continuous. current lamps for 12 of 
existing arc lamps, at an estimated cost of £4. 4s. for each lamp 
and £2. 1s. for the swan-neck fitting. 


Yarmouth.— The Electricity committee have been authorised to 
establish a showroom and office in a central position for displaying 
electric light fittings, radiators, electric cooking apparatus, «:. 


Blectro-Harmonic Society.—A smoking concert will be held this 
(Friday) evening in the King's Hall, Holborn Restaurant, com- 
mencing at 8 o'clock, under the presidency of Mr. J. Gavey, C.B. We 
would remind our readers that in the interval presentations will be 
made to the members of the executive committee of the recent 
successful Electrical Exhibition at Olympia. 


Dinners, &c.— The annual staff dinner of Portsmouth Corporation 
telephone department took place on Friday evening, and proved a 
successful and enjoyable function. About 60 members and friends 
attended. Mr. C. M. Gardner (manager) presided. 

‘The Staff of Portsmouth Corporation Telephone Department“ was 
proposed by Mr. Harding, and responded to by the chairman, who 
spoke highly of the individual and collective efforts of the officials con- 
nected with the undertaking. l 

Mr. J. Teasdale, chief clerk, who also replied, attributed the success of 
the undertaking to the unflagging devotion to duty of the manager, and 
to the masterly manner in which he dealt with the various matters in 
connection with the department. He also referred to the services ren- 
dered by Messrs. W. J. Knox (outside superintendent), D. MacIntosh (in- 
side superintendent), and other officials. 


Mr. Morton Beales was on Saturday evening entertained at a 
farewell dinner by his friends in the British Westinghouse Company, 
upon his resigning the position of district office manager in order 
to take up the position of manager to Messrs. Bruce Peebles & Co. 
Mr. Beales had been connected with the Westinghouse Company 
for the last three years, and previous to that he was commercial 
engineer to J. G. White & Co., having resigned his position with 
Ferranti (Ltd.), on whose staff he had been for nearly 10 years. 
His address will be No. 1, London Wall-buildings, the new London 
offices of Bruce Peebles & Co. 


On Saturday members of the Robertson Private Fire Brigade 
held their second annual dinner at Brook Green, Mr. Wilson (works 
manager) in the chair, and Mr. Driver (assistant manager and super- 
intendent of the brigade) in the vice-chair. 

Mr. Wilson, speaking on behalf of the firm, said the members of the fire 
brigade should be proud of the position they held, as they were recognised 
by the firm to be the most trusted of theiremploy¢s. Remarking on their 
success at the London Private Fire Brigade competition, he thought they 
only missed carrying off the championship cup through over confidence, 
although they were to be congratulated on taking away one first prize and 
two seconds, 
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r The annual dinner of the works staff of Salford electricity 
works took place on Saturday. The borough electrical engineer 
(Mr. C. D. Taite) said a year ago the undertaking was fifth among 
the municipalities as to works costs, and was now second. They 
were only beaten by the ,ygnth part of 1d. on the cost. Councillor 
Hodgson, chairman of the Electricity committee, said the demand 
for current for lighting, traction and motor power was growing 
nearly to the full extent of the works’ capacity. 


The annual supper and concert in connection with the Leicester 
Corporation Tramway Employes Sick Benefit Society was held on 
Tuesday night. Mr. A. F. Lucas (tramways manager) occupied the 
chair, and among those present were Councillor S. Flint (chairman 
of Tramways Committee), Ald. T. Smith (vice-chairman), Mr. T. R. 
Smith (electrical engineer), Mr. W. Evans (traffic superintendent), 
and Mr. G. Morris (car-shed superintendent). 

The Chairman, in proposing a toast, said that from the first the com- 
mittee had taken a great interest in their club, which had now over 300 
members ani was on a firm and sound firancial basis. The club had been 
founded about 12 years, and had been able to invest some of its funds in 
Corporation stock. 


TRADE NOTES AND NOTICES. 


— cae 
TENDERS INVITED. 


Manchester Electricity Committee invite tenders for the supply, 
delivery and erection of: (a) One group of three single-phase trans- 
formers of 200 kw. each, constituting one complete 600 kw. three- 
phase transformer; (b) high and low.tension switchboards for 
three-phase transformer sub.station. Tenders, addressed to the 
chairman of the Electricity Committee, must be delivered at the 
Town Hall by 19th inst. 

Grimsby Corporation invite tenders for a 500 kw. continuous- 
current direct coupled high-speed double-acting engine, water-tube 
boiler and underfeed stokers, extension of switehboard, condensing 
plant (surface type), buildings, pipe-work, eoal:conveying plant and 
lead-covered paper-insulated cables. Tenders to the borough elec- 
trical engineer (Mr. W. A. Vignoles), Corporation Electricity Works, 
Grimsby, by first post Jan. 5. 

Plymouth Corporation invite tenders for coal-discharging and con- 
veying apparatus. Tenders to the borough electrical engineer by 
23rd inst. 

. Manchester Tramways committee require tenders by 1 p.m. 
28rd inst. for supply of points, tongues and centres. 


Islington (London) Council invite suggestions from chemists and 
others (particularly those expert in the purification of water for 
boiler-feed purposes) as to the best means of eliminating injurious 
salts and other matter from water obtained from an artesian well. 
Further particulars from borough electrical engineer (Mr. Albert 
Gay), 50, Eden-grove, Holloway, N., on or before Jan. 1, 1906. 


TENDERS RECEIVED AND AOCEPTED. 


Barrow-in-Furness Corporation have accepted the following 
tenders :— 
Vickers, Sons & Maxim, 500kw. combined steam 


engine and generator .......... cee cece ce eees £2,864 0 
Phæn:x Dynamo Mfg. Co., balancer booster 247 0 
Babcock & Wilcox, water-tube boiler, with superheater — 873 0 

Do. do. economiser ................ 355 0 
Herbt. Morris & Bastert, 6-ton travelling crane .... 260 11 
Jas. Hodgkinson (Salford), Ltd., mechanical stoker. . 210 0 


John Hitchen & Son, ironwork............ eese 392 0 


London County Council have received the following tenders :— 
Conductor Tee Rails. 


Frodingham Iron & Steel Co. (accepted) .............. £8,250 
Steel, Peech & Tozer........cc cess eeccccccccccsevces 9,050 
P. & W. MacLellan ..................... S 8.613 
Bolckow, Vaughan & C(oob0b0o)) .. . 8,550 


Poplar (ur Shed,—22 tenders were received for this work, and that of 
C. Wall (Ltd.), at £29,006, was accepted. 


_ Clacton Council have accepted the following tenders for electric 
lighting plant, &c. : — 
Davey, Paxman & Co, steam engines and dynamos (P.rker), £3,676 ; 
J. E. Spagnoletti & Co., switchboard, £600 ; 
Johnson & Phillips, cables, £4,099. 11e. 9d. ; 
D.P. Battery Co., storage battery, £1,450; 
J. MeKay, buildings, £1,848. 


The London Electric Firm, George street, Croydon, have received 
an order from W. Lucy & Co. for 45 complete sets of their One 
working part arc lamp lowering gear for street lighting in Pem- 
broke, Ireland. The consulting engineers for this work are Messrs. 
Robert Hammond & Son. 


Birkenhead Electricity committee have accepted the tender of 
A. Reyrolle & Co., Hebburn, for supply and delivery of motor 
starters in accordance with the specification of the borough elec- 
trical engineer during the 12 months commencing Jan. 1. 


The A.B.P. Accumulator Co. have recently booked orders for 
storage batteries for Dumbarton (480 cells), Derby (26), Oxford (55), 
Croydon (110), Tain, N.B. (54), Ealing (54), Newcastle (54, renewals’, 
and South Africa (108). 


Salford Corporation have accepted the tender of Cowans Limited 
for five reverse current circuit-breakers at £8 each, and that of 
Mercier’s Patents (Ltd.) for telephonic communication between the 
model lodging house and the manager's residence. 


The contract for conduits, feeder and arc lighting cables, under- 

round boxes and lamp pillars for the Portland coaling depot has 

beef placed by the Admiralty with Johnson & Phillips, Old Charlton, 
Kent. 

Stafford Council have accepted the tender of Baxendale & Co. for 
a year's supply of wrought-iron tubes and fittings for the electricity 
department. 

Hampstead (London) Council have accepted the tender of J. 
Musgrave & Sons for altering the engines at the electricity works 
at £600 each. 

The East Indian Railway Co. have accepted the tender of Johnson 
& Phillips for motors, transformers and complete electrical plant for 
Lillooah. 

The Brockie Pell Arc Lamp (Ltd.) have received an order from 
the Admiralty for 140 of their well-known open type arc lamps. 


Canterbury Council have accepted the tender of H. Pooley & Sons 
for a 7 ton weighbridge for the electricity works. 


Brierley Hill Council have accepted the tender of the National 
Telephone Co. for electric fire calls. 

West Ham Corporation have placed an crder with Dabcock & 
Wileox for four chain-grate stokers at £248 per boiler. 


BUSINESS NOTICES. 


Mr. Gilbert C. Vyle, A.M.I.E.E., has resigned his position as 
works manager and assistant to the gencral manager of the tele- 
phone department of the General Electric Co.’s works at Salford, 
and has established himself at 14, Ridgefield, Manchester, as a con- 
sulting engineer for telephones and all systems of electric signalling. 
Mr. Vyle is also specialising in works organisation and the manufac- 
turing details necessary for the economic production of light and 
intricate mechanical and electrical apparatus. 

Mr. Bertram S. Giles, M.I.E.E., has been appointed by Messrs. 
Mather & Platt chief representative for London and the South of 
England for their electrical and hydraulic departments. Mr. Giles 
has been for nearly 17 yea: s with Mathor & Platt at their Salford works. 


Mr. A. H. Hunt, 115.117, Cannon-street, London, E.C., notifies 
us that he has been appointed sole British agent for Hellesens 
patent dry cells, manufactured by Hellesens Enke V, Ludvigsen of 
Copenhagen. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the failure of Jas. Wood Smith (trading as Smith & Co.), elec- 
trical engineer and contractor, 55, Bolton.road, Darwen, the first 
meeting of creditors will take place on 18th inst. at 14, Chapel. 
street, Preston, and the public examination on Jan. 10 at the County 
Court House, Blackburn. 

The public examination of Robert Pries (trading as Durtnall & 
Pries), electrical sundriesman, 75, City-road, London, E.C., is ad- 
journed to Jan. 26, and will take place at Bankruptcy-buildings, 
London, W.C. 

A receiving order has been made against Wm. Leslie, electrical 
engineer, lately of 22, Bangalore-road, and 1, Dryad road, London, 
S.W. 

Wimshurst, Hollick & Co. (Ltd). is being wound up voluntarily. 
Mr. W. Cash, 90, Cannon-street, London, E.C., is liquidator. 

The Otto Electrical Mfg. Co. (1905) (Ltd.) is being wound up 
voluntarily. Mr. E. H. Fletcher, 14, George-street, Mansion House, 
London, E.C., is liquidator. 

The Imperial Electric Lamp & Battery Synd. (Ltd.) is being 
wound up voluntarily. Mr. A. Sissons, 103, Gresham House, 
Broad-street, London, E.C., is liquidator. Claims by Jan. 15. 


-— m9 


Cable for Sale.—Marylebone (London) Electricity Supply vend 
mittee invite offers for about 40 tons of 19/16 and 7/16 old hig? 
tension rubber cable. Particulars from the resident electrical engl 
neer (Mr. F. A. Wilkinson), 11, Manchester-street, London, See 
Offers to the town clerk (Mr. J. Wilson) by 4 p.m. 19th inst. 
also an advertisement. 
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Increase in Prices. —The Electrical Co., 121-125, Charing Cross 
road, W.C., announce that in consequence of the continued rise in 
prices of raw materials used in the manufacture of their machines 
and apparatus, &c., they are obliged to make an extra charge of 
5 per cent. on their list prices for orders received after Nov. 30. For 
the present this extra charge does not apply to glasses and shades 
for electroliers, incandescent and Nernst electric lamps, wires, 
cables and insulating material, or to leaflets Nos. 100, 101, 106, 107, 
110 and 111. On “Luna” flame arc lamps the extra charge will 
be 15 per cent. 


Holden Chronographs.—The War Office authorities have in- 
structed James Pitkin & Co., 56, Red Lion-street, Clerkenwell, E.C., 
to proceed with the construction of two more Holden chronographs 
(of which the firm are sole makers) for use at Woolwich Arsenal. 
The chronograph was invented by Lieut.-Col. Holden, R.A., super- 
intendent of the Gun Factory, Woolwich, for the accurate measure: 
ments of the velocity of projectiles. Already a battery of 12 of these 
important instruments has been supplied to Woolwich Arsenal. 
Among the foreign Governments who have James Pitkin & Co.'s 
chronograph in use are those of Russia, Japan and Italy. 


“ Electricity in Shipbuilding Yards."— This is the title given to 
a pamphlet prepared and issued by the Electrical Co., 121-125, 
Charing Cross-road, London, to describe and illustrate some of the 
numerous udvantages that can be attained by the employment of 
properly-designed electrical equipment for machinery in the ship- 
building and similar industries. In constructing the machinery 
which is here described, every effort has been made to eliminate or 
reduce to a minimum all superfluous power consuming intermediate 
links between the motors and the machinery to be driven, and to 
attain this end individual driving has been, in the majority of cases, 
preferred. Most of the electrical equipment illustrated in this book- 
let were adopted for the conversion of Mesars. Harland & Wolffs 
Belfast works from steam to electric power, and we took a recent 
opportunity of describing the works in these columns (see The 
Electrician for March 10, 17, 24, 81 and April 7). The illustrations 
include some fine views of the shops in these famous yards, and a 
number of the largest individual machines have been selected for illus- 
tration. Amongst these is a punching and shearing machine, used 
for steel plates 13 in. thick and for holes I in. diameter. This 
machine is driven by a totally-enclosed three phase 123 B. H. . motor 
of special design at 825 revs, per min. Ingenious and effective de- 
vices are employed to avoid any uo rushes of current on starting 
the large masses of this machine. Plate straightening rolls, double 
plate scarfing machines, radial counter-sinking and drilling machines 
and all other machines erected in these works, both large and small, 
are now driven electrically, and the publication under review gives 
an excellent idea of the extent of the work carried out by the Elec- 
trical Co. in connection with this contract. 


Catalogues, &c.—A new price list of single-phase motors for 50 
cycles is issued by the Lahmeyer Electrical Co., 109-111, New 
Oxford-street, London, W.C. Copies of the list can be obtained on 
application. 

The sixth edition of section H of the General 
Electric Co.'s main catalogue dealing with 
heating and cooking apparatus, radiators and 
accessories, is now ready. The latest types of 
G.E. heating appliances are listed, and amongst 
the items now shown is the auto service water 
heater with a flat back, double cased to prevent 
„ loss of heat and to give greater efficiency. The 
accompanying illustration shows this heater, 
which are wired for heating up from cold and to 
keep water hot for washing purposes with a mini- 
mum consumption of current. 

Mechan & Sons (Glasgow and London) have 
just issued a set of pamphlets describing and 
illustrating the various types of Watkinson steam 
superheater manufactured by the company. 
Steam dryers and oil separators are also listed. 

Single-pole double-throw quick-break knife switches are listed in a 
new circular (No. 58) issued by Ferranti Limited, Hollinwood, Lanes. 

The Electrical Co., 121-125, Charing Cross-road, London, W.C., 
have issued several sheet price lists, &c., relating to small motors, 
the Rignon small arc lamp for continuous current, the latest types 
of Nernst lamps, &c. The list relating to the Rignon lamp 
describe the advantages claimed for this piece of apparatus. Amongst 
the claims made is one that the finest shades of colour can be dis- 
tinguished by the light of the lamp, for which low current consump- 
tion is also one of the advantages. 


Oil separators of the Worthington type are listed in & new price 
list issued by the Worthington Pump Co., 150, Queen Victoria-street, 
London, E.C. Ask for leaflet No. 107. 

Mr. Pippette, of 457, Brixton-road, London, S.W., has prepared a 
supply chart for electricity, gas, water, &c. This chart embodies a 
3 for 1906, and contains ruled spaces where meter readings 


G.E. Auto SERVICE 
WATER HEATER. 
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can be entered up every week, together with the differences repre- 
senting each week’s supply. Scales are also provided so that these 
quantities can be plotted as curves. Some wise maxims are printed 
across the chart. 


Calendars, &c.—The coming of Christmas and the New Year 
is forecasted by the arrival of the first batch of calendars, diaries, 
&c., for 1906. These include several novelties, besides useful desk 
and pocket companions, accompanied in several cases by accident 
insurance policies for considerable sums. 

W. T. Glover & Co., who are usually to the front in the way of 
hanging pad tear-off calendars, have published their fourth example 
of this class of date.remembrancer. As in previous years, the tear- 
offs are occupied by extracts from the Proceedings of the Insti- 
tution of Electrical Engineers, * chosen with a view of rescuing 
items of interest from bookshelf oblivion.” A number of communica- 
tions of a humorous character have been incorporated in this edition. 


G. Street & Co., the well-known advertising contractors, of 30, 
Cornhill, London, E.C., have forwarded their useful framed and 
glazed calendar, which regularly finds a place in our own and many 
other city offices. We should miss the reminder which Street & Co.'s 
calendar regularly brings of the approach of the New Year. 


Siemens Bros. & Co. have adopted the pocket-book type of calen- 
der and note book, and this publication is not the least acceptable of 
those which have been received. Its practical character is shown by 
the fact that it comprehends an accident insurance policy for £1,000, 
and is provided with pencil and sheath, a bookmark, and a good 
supply of paper for memos, &c. 


Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus imported into this country 
during November, 1905 :-— 

Electrical machinery, £38,715 (a decrease of £5,814, compared with 
November, ad ; telegraph cable and apparatus, £2,365 (decrease, 
£5,893) ; other electrical goods, £92,479 (increase, £16,994). The values 
of imports of the three classes for the 11 months ended Nov. 30 were, re 
spectively, £452,568 (decrease, £69,022); £49,155 (increase, £545); and 
£866,166 (increase, £161,608). 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 6 to Dec. 12, with the ports of 
destination :— 

Africa. — Cape Town, £397 (including £55 telegraph material) ; Delagoa 
Bay, £1,350 (including £275 telegraph material); Durban, £618; East 
London, £121; Mozambique, £46; Port Elizabeth, £418; Suakim, £80 
(telegraph material) ; Suez, £55 (telegraph material). Argentina—Buenos 
Ayres, £8,097 (including £1,284 telegraph material) Australasia—Bria- 
bane, £144; Hawera, £190; Melbourne, £665, and 101 cwt. telegraph 
wire; Napier, £13; Perth, £310; Rockhampton, £50; Sydney, £706; 
Wellington, £756. Belgiun—Ostend, £28. Canary Islands, £14. Ceylon 
Colombo, £147. China — Shanghai, £21 (telegraph material); Tientsin, 
£134. Denmark—Copenhagen, £10. Germany —Dantzig, £1,075.¢ Greece 
—Pireus, £19. Holland—Amsterdam, £454 (including £374 telegraph 
cable); Rotterdam, £1,614 (including £989 telegraph a dept Hong 
Kong, £26. India—Bombay, £1,087; Calcutta, £706; Karachi, £97; 
Madras, £123, Japan - Moji, £200. Java—Balek Pappan, £13. Malta, 
£12. Mauritius, £1,923. North Atlantic, £4,700 (telegraph cable). 
Portugal—Lisbon, £37.  Spain—Bilbao, £305. Straits Settlements — 
Penang, £613 (including £400 telegraph material); Singapore, £220. 
Sweden—Gothenburg, £10 ; Stockholm, £883. United States—New Ply- 
mouth, £50. West Indies—Tiinidad, £11. Total, £27,788, against 
£74,137 in the corresponding week last year (Dec. 7 to 13). 


COMPANIES' MEETINGS AND REPORTS. 


ARON ELECTRICITY METER (LTD.)—At the meeting on Friday last the 
chairman (Mr. H. Hirst) moved the adoption of the report given in our 
issue of Dec. 1 and said that the path they had entered on was beginning 
to look straight and clear. They had practically earned sufficient to pay the 
full 6 per sent. preference dividend, but they would like to have another 
year's result before them before they resumed that ratio of dividend. The 
results of the fairly satisfactory report were due principally to the business 
carried on in Berlin, at the factory in Schweidnitz, and at their branch in 
Vienna. In these three branches the principal profit had been made this 
year, because in France and England they could not claim to have made 
any profit; they had even made a small loss. 

BARCELONA TRAMWAYS CO. (LTD.)—AÀt an extraordinary meeting on 
Wednesday the resolution passed on the 27th ult. to wind up the company 
voluntarily was confirmed. The chairman (Mr. J. B. Concanon) said that 
ihe money for the sale of the company's undertaking was paid and 
deposited at the bank on Monday last. Mr. J. B. Glenn was appointed 
liquidator. 

BRITISH ELECTRIC TRACTION CO. (LTD.)— The interim report issued by 
the directors states that since the date of the last report, about 174 miles 
of new or re-constructed tramways or light railways have been opened for 
traffic by electric traction, and the Bombay horse tramways of about 17 


372 


THE ELECTRICIAN, DECEMBER 15, 1905. 


miles, have been added to the list of associated undertakings. The total 
mileage of tramways, railways and omnibus routes is now 439 miler, and 
the total traffic receipts of all the associated undertakings for the current 
year are estimated at £1,400,000, compared with £1,264,061 for 1904. 
Electrical lines are now under construction at Penge and Croydon to 
Mitcham near London, at Cavehill near Belfast, in Middlesex (forming 
part of large system of Metropolitan Electric Tramways) and in Birming- 
ham district. In spite of having sold its interests in several undertakings 
(a8 mentioned in last report) to local authorities and others, upon which 
the return for 1904 was about £12.000, the directors expect that the 
aggregate return for the current year upon the company's investments 
will be maintained. The directora also anticipate that gatisfactory profits 
will be made before the closing of the books on March 31 next, but as the 
substantial profit receivable in shares of the Bombay Electric Supply and 
Tramways Co. has not actually been received, the directors prefer not to 
declare an interim dividend on the ordinary shares for the present balt- 
year. The Bombay Co. has successfully raised £600,000 in debenture 
stock and £600,000 in 6 per cent. preference shares. Energetic steps are 
being taken to carry out the conversion of the tramways to electric trac- 
tion and to enable the Bombay Co. to deal effectively with the supply of 
electric light and power. Two of the mansging directors bave visited 
Bombay this ycar, and report very favourably on the prospects of the 
business. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.) — The 
directors’ report for the year ended July 31, states that the gross profit 
was £113,409. After providing for interest, depreciation and certain 
special expenditure, a loss of £15,407. 10s. 10d. is shown, after deducting 
the balance (£2,810) from last year. The special disbursements referred 
to are; Exceptional expenditure under Mersey railway contract (£13,550), 
balance of exhibition and gundry expenditures brought forward from 1904 
now written off (£5,340), and proportion applieable to current year of 
exce&8 cost and experimenta] expenditure on manufacture of new types of 
apparatus during that period (£25,000). Care bas been exercised to have 
the works equipment efficiently maintained, and, in addition, a consider- 
able sum has been charged to profit and loss for maintenance of large 
macbine tools and machinery, while all patterns and drawings, together 
with patents acquired, have equally been charged to profit and loss. In 
view of this, the directors consider that the £16,500 provided for depre- 
ciation (which includes £5,000 in respect of buildings) is adequate. The 
balance of £225,000 of 4 per cent. mortgage debenture stock available for 
issue has been sold to the American Westinghouse Co., to be taken 
at 95 per cent. in the course of 1906. The output from the works during 
the past year was considerably in excess of that for the previous year, and 
a large saving in manufacturing costs and in selling and general expenses 
was effected. Competition is still very keen, and seriously affects the 
company's business and outlook ; but it is hoped by the directors that, 
with the revival in trade, this condition may improve. Mr. J. W. Cloud 
and Sir Joseph Lawrence, M.P., have retired from the board, and 
Mr. Newcomb Carlton, a vice-president of the Westinghouse Electric & 
Mfg. Co. (Pittsburg, Pa.) has been elected a director. 


INDIA RUBBER, GUITA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
The directors’ report for the year ended Sept. 30 states that the accounts 
show, after provision for doubtful debts, a net profit of £51,728. 17s. 2d. 
Adding £53,274. 7s. 1d. brought forward, and deducting £12,500 interim 
dividend, there is a disposable balance of £92,503. 4s. 3d. The directors 
recommend a dividend of 15s. a share (tax frce), amounting to £37,500, 
making a total payment of 10 per cent. for the year, leaving £55,003. 43, 3d. 
to be carried forward. The general business of the company shows an 
increase compared with last year, and although the price of raw material 
is still very high the fluctuations have not been great, and, therefore, 
better prices have been obtained for manufactured goods. The cable 
department, besides having other smaller work in hand, is at present 
engaged in the manufacture of 1,300 nautical miles of submarine tele- 
graph cable, which will be laid by the company's es. “ Silvertown ” 
between Shanghai and Manila in March next. The “Dacia” and 
* Buccaneer” have been employed in cuble-repairing work during the 
year, and the latter is at present under charter. The works at Silvertown 
and Persan have been maintained in their usual state of efliciency, but 
considerable expenditure must still be made at Persan to provide for the 
economical production of goods for the French market. The Hon. Henry 
Marsham, owing to the necessity of residence abroad during a consider- 
able portion of the year, has resigned his position as a director, and has 
been appointed an extraordinary director. Major Leonard Darwin has 
been elected chairman. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)— 
The directors’ report for the year ended Sept. 30 states that the balance 
profit was £12,815. 18s. 11d. Trattic receipts show a reduction of £2,924, 
and sale of electricity an increase of £490, compared with the previous 
year. The directors regret that the profits have only enabled them to pay 
the preference dividend to March 1, 1905, and they have carried forward 
the balance of revenue (£1,047. 0s. 2d.). The report refers to the two 
accidents which occurred during the year. The company was fully in- 
sured against third.party risks, and therefore lost nothing by personal 
claims, but the accidents had a detrimental effect on the traffie receipts. 
The company havo now made arrangements for exchanging drivera before 
arriving at the spot where the most serious accident occurred (Madeira 
Hill) and the other steep gradients, so that in future none but their most 
experienced men will operate the cars on these parts of the system. 


TELEPHOS L'MITED.— The statutory report shows that 365 preference 
and 977 ordinary shares have been taken up out of a capital of £10,000 
in 8,000 preference shares of £1 each and 40,000 ordinary shares of 1s. 
each. 10s. per share has been called up on 315 preference, £1 per share 
on 50 preference and 1s. per share on 970 ordinary and £256 has been 
received. No mortgages or charges registered, 


NEW COMPANIES, MORTGAGES AND CHARGES. 


— —— 


NEW COMPANIES. 


KAMM'8 ZEROGRAPH SYND. (1905), LTD. (86,717.)—Reg. Dec. 8, capital 
£24,000 in 10s. shares, to acquire business of manufacturers of telegraphic 
and other instruments and typewriters carried on as Kamm’s Zerograph 
Synd. (Ltd.), and to carry on the said business and that of general manufac. 
turers of typewriters, printing machines, telegraphic, electric and scientific 
instruments and the like, suppliers of electricity, workers, controllers and 
regulators of telegraphic and telephonic exchanges and electrical works, 
Kc. First directors, L. Kamm and F. R. Hickson. Reg. office, 27, Powell- 
street, Goswell-road, London, E.C. 


LENS LAMP CO. (LTD.) (86,774.)—Reg. Dec. 8, capital £60,000 in £1 
ehares, to acquire and carry on the business of the Bohm Lens Lamp Co. 
(Ltd.), and to carry on the business of lamp manufacturers, glass blowers, 
electricians, &c. Reg. office, 7, Great St. Helens, London, E.C. 


LONDON & GENERAL POWER SUPPLY CQ. (LTD) (86,791.)—Reg. 
Dec. 9, capital £60,000 in £10 shares, to carry on the business of gene- 
rators, transmitters, distributors and suppliers of electrical energy, con- 
structors and equippers of generating stations and electric light and power 
works, layers of cables and wires, company promoters, financiers, &c., and 
to apply for any necessary acts of Parliament or orders. The subscribers 
are: H. R. Russell (150 shares‘, J. G. B. Stone (50), R. D'Oyley Carte 
(50), R. Fleming (100), Lazarus Bros. & Co. (50), R. Rapbael & Sons 
(100), Stern Bros. (100), Right Hon. G. J. Shaw Lefevre (25), Railway 
Share Trust & Agency Co. (50), Louis Floereheim (25), Sir J. G. Hill (250. 
Right Hon. J. W. Mellor (10), E. B. Merriman (10), H. Milton (50), Sir 
Wm. Mather (50), H. H. Bartlett (50), J. S. Bergheim (100), Sir H. Plat’ 
(50), Sir James Sivewright, K.C.M.G. (100), G. A. Touch (50), J. E. 
Rawlins (50), Joseph Beecham (50), E. Welton and J. W. Strange 
(members of Sperling & Co.) (100). First directora are Stanley C. 
Boulter (chairman), Geo. Kitchin and Henry A. Vernet. 


MACCLESFIELD TRAMWAYS SYND. (LTD.) (86, 775).— Reg. Dec. 8, capital 
£5,000 in £10 shares, to acquire, construct, maintain and work railways, 
tramways or light railways in the United Kingdom, and to carry on the 


business of railway and tramway proprietors, carriers of passengers and 


goods, suppliers of electricity, &c. 


SHANGHAI ELECTRIC CONSTRUCTION OO. (LTD.) (86,795.)—Reg. Dec. 9, 
capital £320,000 in £1,000 shares, to enter into two contracts between the 
company, Bruce Peebles & Co. (Ltd.) and Dent Bros. & Co. relating to the 
acquisition of the benefit of two contracts relating to the construction and 
working of electric tramways in the foreign settlement of Shanghai, aud 
to the constraction and equipment of the said tramways by Bruce Peebles 
& Co., and to carry on the business of tramway, railway, electrical, steam 
and mechanical carriage and van constructors and proprietors, carriers cf 
passengers and goods, electricians, electrical and mechanical engineers, 
suppliers of electricity, manufacturers of dynamos, generators, lamps, 
accumulators, &oc. 


MORTGAGES AND CHARGES. 


N. 8. ELECTRIC STORAGE CO. (LTD.)—Issue on Nov. 15 of £4,000 de- 
bentures, part of series created Aug. 10, 1905, to secure £20,000, charged 
on company's undertaking and property, present and future. No trustees. 
Previously issued of same series, £2,800. 


PERTH ELECTRIC TRAMWAYS (LTD.)—Issue on Nov. 15 of £600 de- 
bentures, part of series created Dec. 22, 1903, to secure £50,000, charged 
on company’s undertaking and property, present and future, including 
uncalled capital, subject to £200,000 first debenture stock. Trustees, 
11 0 Arthur Butler and J. S. Austen. Previously issued of same series, 

39,000. 


- 


CITY NOTES. 


— — 


MEMORANDA (Dec. 14).—Bank rate 4 per cent. (since Sept. 28, 1905 
Price of silver 30,;,d. per oz. Consols 89—89} for money, 891—8?i 
for account; 24 per cent. annuities 881—882. Consols Pay Day, Jan. 1; 
Stocks and Shares Continuation Day, Dec. 27; Ticket Day, Dec. 24; 
Pay Day, Dec. 29; Mining Share Carry-over Day, Dec. 15. 


AFRICAN DIRECT TELEGRAPH CO.— The coupons of this company's 
4 per cent. mortgage debentures, due Jan. 1, will be paid on and after 
that date at Parr's Bank, Bartholomew-lane, London, E.C. The deben- 
ture register will be closed from 27th to 30th inst. inclusive. 


BOURNEMOUTH & POOLE ELECT RICITY SUPPLY CO. (LTD.)—The transfer 
books and register of holders of debenture stock will be closed from 18th 
to 30th inst., preparatory to payment of interest due Jan. 1. 


COUNTY OF LONION ELECTRIC SUPPLY OO. (LTD.)—The transfer 
books and register of holders of debenture stock will be closed from 18th 
to 30th inst. inclusive, preparatory to payment of interest due Jan. 1. 


EASTERN TELEGRAPH CO. (LTD.) —Payment will be made on Jan. 15 of 
a dividend at the rate of 34 per cent. per annum (less tax) on the pre- 
ference stock for the quarter ending Dec. 31, and an interim dividend of 
1} per cent. on the ordinary stock (tax free) in respect of profits for the 
quarter ended Sept. 30. The transter books of the ordinary stock will be 
closed from Jan. 6 to 13 inclusive. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
— The directors have declared an interim dividend for the quarter ended 
Sept. 30 of 2s. 6d. per share (tax free) payable 15th prox. The share 
register will be closed from Jan. 6 to 13 inclusive, 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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Kirkcaldy 999. » 6 20 + 4 14 2 826 - 99 
Lanarkshire Oo.... $c 7 829 . + 22149 £6,882 + 4,865 
Leamington .................«... is. | 125 + 54 | 90 8,768 i+ 1,870 
Leeds tion... . oo. „„ 9| 5600 + 412 86 | 219,200 + 5.216 
Leicester ee| o, 9 3,944 + 284] 49 | 101,674 ＋ 29.904 
LAverpool Corporation ...... „ 2| 10,3814 + 628 48 ,030 `+ 98,659 
P Liverpool Overhead Biy. ... „ 10 1,8389 | + 5, 28 86,180 - 1,840 
London County Co „„ 2] 19,854) + 1.478 85 | 529,199 + 70,511 
Lowestott.... *00000000090909499* or 9 129 —- 4 10 1,516 . 30 
Manchester — n 9 12,598 | +1 156 | 38 407.18 + 90,71 
* [E] , 2 + of 
BMiersey Railway .. . . „ 0| 1,719 + 202| 98 96,865 |+ 2.202 
— n — 1614 — 8| 45 9,001 :- 511 
Metropolitan „ l| 2,88 + 8:4| 48 | 127,848 + 64,404 
Middleton . ( „ 1 7 + 563 48 16,239 + 
M osselburgh ...... SOS „ 5 1M T 50 10,918 | a 
N -Tyne „ 9| $718 + 2:0| 86 | 137,573 + 8,045 
Nera pen Corporation| „, B ef : 28| M 00 f 4458 
27 7 5, + 
Den, zo ami de R | e D wii 
M : 942 (+ 514 
P (W. A.) Leo. Trams; „„ 8| 1,493 | + E 48 yii: + 550 
Pontypridd Dist. Council.. „ 195 R 86 8 884 | d 
Portsmouth Corporaeuon..| „ 9 1,449 + 116| 86 74,988 ‘+ 1,288 
Potteries osecocoococcoscocccesos: 18 1 1.803 + 182 dS 82,500 + £4? 
Preston Corporation.... „ 6 587 ea 10 5, t 95 
Botherham tion...) „ 7 490,+ 8 | t6 | 16,468 |- 568 
Rothesay 99590000909090000090000- 90 1 40 : + 8 43 9,504 + 2,682 
Salford eseese] „ 11 4,180 | + 101 87 156,472 |+ 8.814 
.. 60. . e. Nov. 29 46 - 1 13 8,315 + 278 
.-..| Pec. 10 4,868 + 1489 87 | 187,499 + 9,076 
Southampton Corporation » 6 863 + 65 | 110 8,49 = t37 
Bouthend es p 6 220 + 18| t6 14.484 + 728 
6 ways .. a 1l 210 - 92, 43 14,933 - 1,666 
B. 8 ire Tram. , 1 784 + 165, 48 35,177 |+ 1,661 
Stockport Corporation... » 8 759 + 851, 40 27,580 .+ 6,708 
Sunderlard Corpn. .... 4, 10 1,178 + 170 86 48,867 + 1,680 
Swansea Trams ...............| „ 1 723 + 279 48 $1,702 + 8,882 
Swindon Corporation ...... i sua | " - | <i | : 
Taunton ........ 0, 1 | 44 ! - 1| 48 | 9,7 - £26 
Tynemouth and District... „ 1 165 | + 3 | 48 12,t74 — 1,606 
Tyneside Trams Co... . „ 6 £46 T 19 49 20,129 + 1,116 
Wallasey District Council... „ 9 7:3 + 103 36 28,622 ＋ 951 
wenn Megioni] n 9 498 4 78 49 94054 + 501 
Woss Him Corporation | aw | Ween) + „ 36 | enpas + 87,401 
Weston-super-Mare . . .. .. . Nov. 29 27 ' + 4| 48 6,768 + 697 
Wolverhampton Corpn. .. Dec. 6 711 i | 10 17.482 is 
Wolverhampton Distriot ...| ,, 1 831; + 60 48 19,017 + 834 
2 Worcester... . .. oe »9 1 230 + 2 48 14,493 + 890 
Wrezhaan...........- . . coe. » 1 99 + 16 48 4,885 = 864 
Yerkshire W.R, Trams. „ 10 8260 + 350 49 . 86,108 is 
Yorkshtre Woollen District} 5, 1 816 | + 358 48 81,982 ＋ 4,179 
) These comparisons are with the corresponding period last year, t Minus 8 days. 
§ Plus? days. .° Partly electrical. l . 


14 per cent. has been declared. 


ELECTRIC & GENERAL INVESTMENT CO. (LTD.)—The directors have 
declared the following interim dividends: At the rate of 6 per cent. per 
annum on the preference shares for the six months ending 31st inst. (3e. 
per share! ; at the rate of 10 per cent. per annum on the capital paid up 
on the ordinary shares (1s. per share), for the six months ended 30th ult. 
Both dividends will be paid (less tax) on Ist prox. 


ENGINEERING IN EGYPT.—A new company, entitled the Egyptian Engi- 
neering Co. (Ltd.), has been formed to represent in Egypt certain 
engineering firme, including Richardsons, Westgarth & Co., the Puleo- 
meter Engineering Co., the Tees-side Bridge and Engineering Works, R. 
Hornsby & Sons, Browett, Lindley & Co., Mason's Gas Power Co. (Ltd.), 
Erith's Engineering Co., the British Insulated and Helsby Cables (Ltd.), 
Jessop & Appleby Bros., &c. The chairman is Sir Thos. Richardson, and 
Mr. H. K. Baynes is managing director. 

PROVINCIAL TRAMWAYS CO.—The directors recommend a final divi- 
dend of 4s. per share on the ordinary shares, making 7s. for the year 
ended Bept. 30, placing £7,000 to depreciation and carrying forward £2,750. 

STIRLING BOILER CO. (LTD)—Mr. John Cowan bas resigned the 
managing directorship of tke Stirling Boiler Co. (Ltd.), of Motherwell, and 
25, Victoria-street, London, S.W. The directors have appointed Mr. E.G. 
Constantine, A. M. Ins t. C. E., M.I.Mech.E., of Manchester, to be managing 
director, and he will enter upon bis duties at Motherwell on Jan. 1. Mr. 
Cowan retains his interest in the company, and will continue to be chair. 
man of the directors, 

WESTERN UNION TELEGRAPH CO.—The usual quarterly dividend of 


COLONIAL AND FOREIGN INVESTMENTS. 


. | i N 
— k 2 Price 2 B E DIVI- | BUSINESS, 
4 3 B NAME, Wed.. M x H DEND | WEEE TO 
2 Dec. 13. c DUE. | DEC. 18. 
2| 8 | d 
| ELECTRIC RAILWAYS | High. Low- 
| TRAMWAYS. | £s d. est. | est. 
b| 8,0 . Anglo-Argenune Ord. ii &}-F $14 0 Ap, Oet & ep 
5/29 | Dà 7% Cum. Pref. ........., 5 | 4 9 8 6h e 
. 6% Do. Permanent 6% Deb. Stoch 142 —1:6 4 2 8 à 144) 144 
3t. 6% Auckland Elec. Trams 5X Deb. 
(red.) 65652 „ „„ „„ „6 „666 165 —107 418 5 w ee ee 
it 19/0 Baroelcna Tramwa Ord. ITTTYTIIII It —)4} 4 4 0 — oe 
1 5/0 | Do. 5 Cum. Pre "ETT SOc evecare 9 —10 b 0 0 e ee 
St. Do. 2 Deb. Stock (red.) „%% 97 —102 4 8 8 — oe ° 
1045 Do. 5 per Cent. Debs. ........| 93 —101 4 19 0 = EN ES 
60. —— Electric Trams. Invest. -— | 
b | Do. 6 Cent. Cum. Pref, epoce 4 -d 6 18 8 cu 122 ee 
Bt. 44%) Do. per Cent. Db. Prov. 965—989 412 0| . ha EN 
St. 6 British Columbia Elec. Riwy 
De. Ord. ............xright: 121 —124 417 0 æ 123 122 
St. 5% t Do. Pre“. Ord. Sth(xd & ex rights 109 —118 $ 7 6| — 10 103 
u 6% | Do. 5% Oum. Perp. Prez. Stock. 103 —109 411 8j — 101 1074 
4| 43%| Do. 4$ per Cent. 1st Mort. Dba 103—105; 4 5 9 "s M a 
100 Ji Do. Vancouver Power Debs, .., 102 —105 4 5 9 - tà, 8 
i Buenos Ayres and Belgrano Ord., k1— 8 5 3 0 - $5 | i 
t! 8/0 | Co. 6 per Cent." A" Cm. Pref, 5ji-5;i 5 2 0 aa Set als 
I sy Do. oe " 690680999600900000060500000900009* b —t} 6 9 J emm ee ee 
Bt. 5 Do. 5 per Cent. Debs. ............ 107 —lug 411 8 3 
St. 57 Do. 57 $nd Deb. (red.) . 102 —105 | 415 8 i 104) dé 
Bt. 57 | Buenos Ayres Elec. Trams (1901); | 
f d. 6000000090092009000090009* eee | 18 —1(0 6 0 0 ee ee ee 
i| 517, Buenos Ayres Grand National 
| 517 Pref. Debs. e" „ i soosoo» 101 — 105 5 1 9 ee oe ee 
100 6% Do. 6% let Deb. Bonds... .. 100 —115 6 5 8 2s [2 a 
t|, t/6 Cslcutta Tramways (Ncs. 1 to 105)  €1-í(31 [4 7 2 a Pi y as 
b' t3 Do. Nos. 105,001 to 187,010 .... — T ds 83 T 
LOC " Do. 43% let Deb. Stock (red.).. | 107 —1(9 4 2 7 = Sar ues 
110 Cape E c Tram 8 B o i—1à | 4 810 Ru is ae 
St. 5X | Colombo Trams & Lig. ö let Mt. 
l Deb. (red) Go o- %% „ 6 0 66 6% %% 06ꝗ% „ 6% 01 —103 4 17 2 * . a 
Bavara Elec. Ry. Con. Mt, 5% 
$1,000 60 year Corp. F'ds. ...., 97 — ss vx 98 , 974 
l1 .. Le bon Elec. Trams Or). 11 —1à ia js EN . 
1! 0/7! | Do. 6. Cum. Pref. ........ —— dH-1 4 74 v lj . 
10M 7 Do. 5, Rg. Moit. Deby,......' 101 —114, 4 16 8 i. "EDS 
Bi. b, | Madras Elec. Trams 6% Deb. Stk. 108 —1(5 | 415 8 Ja, Jul 
101; bY | Montreal St. Ry. St'g 6% Mort. | | 
| Debe. (1908) 62 6 6 %% %%% „% %% „%% „% 0„%66„ 101 —1C4 4 16 2 ] e [I se 
KC 43% | Do. Sterling 447 Debs. (1922)..| 102 —104 4 6 7 = - m 
Bt. 6% Perth (W. A.) Elec, Trams, lst Mt. | 
Deb. Stk. ....... 8 . 2 . 14 107 4 18 5 ix L05 a 
. | $49 | 8so Psulo Tremwsy, Light and 
Power Co. $100 Stock. eevee 141 — 141 5 11 0 ee .c [EJ 
id 5^ |t Do, 571st Mt. 800 Dbs, ......| 97 —3 %5 1 0 is LE} | 974 
ELECTRICITY SUPPLY. 
Li .. | Adeleide Elec. S'ply Co. (/ Cu.Pr.| 5 —5à z " í 
5| 8/8 | Calcutta Kleo. (I- 0. 000) ........ 81 91 190 a £15 
ici 12 | City of Wellington Elec. Lt. and 
Power 5% Beg. 1st Db”. ......] 50 —52 4 16 1 T 2s " 
s . | Cordoba Lt. snd Power Co. let Mt. l 
Stk. 2100, 000 57, Bds........... 96 —?8 T 
5 | Elec. Ltg. & Trac. Co. cf Aust. | 
] 64 Cum. Pref. ec22250099 n 9)— 8 be ee e e 
St. 1% | Do. 6% Deb. . 87 —91 5 88 a S 
10) .. | Havana Electricity Co. Shares .. 9 —10 | — = EN de 
1%! 6% To. 5% Dbs. Ii f. at 95, Sci Ip. all pd. 92 —94 668 .. N 
St. | Incian Elec. Sup. and Trac. Co. | 
Db. St. Rd. Prov. Certa. 50 pd. 60 —62 A " i, 
15838d| K rlie Elec. Power & Ltg. 
6 Cum. Pref. % %%% %%% %% *9696900000* i 8 —1 6 0 0 e : a 
1 1/0 Rand Electric 262 2562 2 2 4 6 „ „6 „ 2 2 6 „ 6 „„ 11-13 es es ae ee 
.. | River Plate Electricity Co. Ord... 12 — 82 ss ay : P 
11/22; Po. 6. Non. Cum. Pre. 42 1% n gt rear. "ui 
St. b. Do. b. Deb. Sto. k eveece oe OH es 03 —105 4 17 0 ee . ae 
6 wv | Rosario Elec. Co. 6% Pref.(1-12,000) 54—571 5 4 4 90 ae de 
L15;3d| Lo. (12, 001-20, b)) eee! — 8 8 v -— * kx 
l0C| 4}% Royal klec., Montreal 43 lat | 
Mort. Deb ............ 4 100 —103 | 4 7 5 Ap, Oct 
.. 10/9 | Sha an Water and Power 5% 
1 Bds., C 777. 102 —103 4 17 0 | ee 


yield, allowance has been made for accrued interest but not 


* In calculating the T Er Dividend 
LP 2 end. 


tor redemption, 
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ih ath 4 SHARE LIST. 


NAME "E 
| ' ; Wed. E DIVIDEND BUSINESS, 
& NAM ^e 
| EETRIS RALWATS,TRAMWATS, AA. is : Wed. | wag | prt 
jath Elec. Trams Pref. Ora... i-! 424 High- 2 | Deo. 13. | SOB | om 
Do. lst Mort. Deb. St ee 11—1 4 ' ELECTRICITY 
B'h ort. Deb. Stock 17 | 416 9 e| e ff} 101 SUPPLY 
B'ham d Midland Trame dj st (md) | 10-104 4 5 9 — ior ae Paan vat Coat Ou Po Sup. Ora 12 & s. 4. 
d Cum. Pel. (fa d Carriage Ord. . 1 SRO ED 4l ol 10 Do Cent. Cum. Pref 12} -153 | 5 9 10 
Do. 4 fally paid) 3 1 — 5 21175, A 44 |1053 ||| 8t. dx Doce am. Hecnd Pre. | 5 5s 100-16$|4 4 9 - 
rat Facto reato be. .... | 208 —10 | 518 0 E | = l| 8/20 | Bromley, Cent. Deb. Stock (red.) 1:4 -124 | 4 19 0 - 
Do. 6 per Cent. Cum Traction 6 rate 3 l4 10 | Fob, dng |. s Ed 8 CH 14185 8 : 
: * * [III — ee 97 8 > 8 a 
Do 5 por Cont. P 8 b 8 0 | Feb, dug EL i 5| 8/6 trompton & Kensington Elec. Sup.Ord 102 —105 | 4 5 9 si 
8 Deb. Bock. 07 aa 111 8 de 34 | 108 % | 4 Neue E d Eine eee iyi — oe 5 0 0 — 
Pref. — —& 440 t7} End 102 —106 Bept 
, Dol Btock TTIIM) * 101 —108 8 17 8 Jane, Deo 91 13 gt 47 De per Geni. Pre eere i -H i z | 
0¹ le r Cent. Debs.. mg 555 4 11 0 ee 1 j 101i 6 $ De. 4 Deb. Stock (red.) 000 000000000000 d 8 18 eb, 4 Aug 
D am Trams.5% Cm. Pri. 111 —113 | 810 3 im “2 | 87 5|2/5 | Do. City Undertaking 44% Om. Pret. 108 —106 | 8 16 H Feb, Aug 
LOUER 1st Mort. bs, . | 4i- 417 6 55 : ` 8 28 1 .Do. Pref| 43-5. | 410 0 - 
Do, Bouth Gent Parn Pri. 8 Gra. „ = 5.0 . | Bb, | € Der Mec mti 5 — 
le Pree T eee ne eee 900005 a= 8 4 . Bt. . um. ] 212 5 0 ec 
. e t. Perpetual Deb 4110 —117 | 4 5 id os (4 no b per Cent. Deb. „ Lid — 0 | Feb, A 
Dublin United Trams. 4188614 abe Fr 105 —108 | 8 14 1 Bi ai | Do. 44% and Deb. Bi dares ko) 74517 bein 1 Jan, J 
Gt. Northern & City Riy. Pri 14117 5 8 5| de Dunt; or Durham bier © D ‘Sond dip. 1 lqua ome 
*«9900290000090* — eo n 0 a 9 — eo 
ki e Pleoedi T & Brompton =H [T's 6 |: ty % 4% Do. wp Londan Ele. bu Šuppiy ri xi: Hes . Appell. Oct 
er Bros. y . a - 2° pt, 
Hastings & Dist. Bloc, Trama. ES 8 —9 4 811 xx 85 %| Do. tah Deb. Btook Stock (ali 5 12 zi n de pe 
t lr ir: 5 co. 41 a z " : tx po. Bocond Deb. Btock pa ee lig —113 * : Mar, Sept 
Impe amwa % % % „„ „„ 6 „ 6 —103 4 ne . (2 — ae 
i Do. 6 per Cont, Pref. —..—.— l EE » 3 4% Do. Sper Gents C upply Oo. Ord „ $ 
ale 41 per Cent. Debs. , 181—141 | 4 4 2 Mar, Sept j 5 4405 Hov 4} 1st Deb. Stock (red.). . 6—54 | 41 : e 
eot et Elec. oba, ATE eee 109 —]111 4 1 1 Mar, " St. 4 L ve E ectrio hting Marg 5 101 —104 4 : 9 dc 
Li d 4 per Cent. Deb. 8 AEL 24—2 9 8 8 Jan, J y E E ix of W. Elec. Lt.& &Powert D 969 29 eee. 81 —8 4 6 ex 
Do. 5; per Cont Pr ie. 5 : 5| ex Kean & 3 bn . 100 —103 | 4 * 2 
* en Iway Ord... —8 8 18 0 = St 4 per t. st Pref... TTIPTTTM 1 —1 5 = 
London United Trami „„ aig Ere s 2 PRU LU a » Stock (red (red.) .- 41 2 7 
Do. P per bent. . „„ Ae 17 8 Dr ril Pao 12 RR b Btck.(red.)/ 10] —108 | 3 17 8 ! 
Metropolitan Eles Porp, Prob, . - = Ti s 4. | Do. 4 per Cont: 1st) oce acusa e cs 
Do. 5% Oum. Pref. Def. ............ - i " 6| 16% | Metropolitan rp mde iot Deb | eee A B 
Do. 4 Deb. Stock 0060000000 06 e- 906 4 ee ME 1 ae 6 8 D per Cent. Cum Eo EN Ord. TETEA f —102 | 8 18 6 Mr Jn 8.D 
New Gen. Tract. 6 Ceni. Cum Pref. 4 14 1 un ] UN 1 St. y4 r Cent. Deb. 8 ref... 2 6 0 20 zm 5 7 0 , Ont 
Do os lectio Traction Ort. ret d lara i 1 100 47 Midia ah por Cant. Mrt. Db. Stock (red) 107 en 
Po. per Ceni, Deb. Stock eer !! 100 742 Newcastle & Dist. 2 1 6 8.0 Db, 101 -99 |819 8 T, Pan a 
| engi tn Di Bic: Paa BY ia HEBEL xS IE - 
1 ebs st ce ewcaatle ——— ** - 1 es 
-|t Underground Elec. R = | - [HT 6] 6% | Do atis Elec Sep Ord- ei . Feb, Ang 
Bt 111 Ycrlabire W R. ET ae 10 Lopdoe . es 10 4% | Northern Counties E „ mca’ | $3330 | Be RA 
re W.R. El. Tre. Co. 4% l1 Bs $ ( «rn Counties Elec. Sup. 17)- paid 99 — 1 | Feb, A 
t Debe. e| [100 .. | fo 4 ec. Sup. iii id 100 4 0 » AUS 
100 . TELEBRAPHS. Jane, Deo | s: | =: 100 4 Notiing $ J oo. agli cii, 9 1 1 Mar Aug 
* African Direct T 2 100 4% Do. rc o ee, % : —1v13 ec J ; ug 
10 -| Amason Direol Tol. 4X Mrt. Deb (eed) E b Oxora ecco Me N 14417; | 317 0 | Match 
Bt. ] ee Do. x Debs, red.) 000 000000000000900 000009 8 13 5 July 8t. 4 Do. 4% Deb © €900000000009000 000000000 6 21004 0 0 ase 
Bt: 30 55 ori m 009 »9- 0099540000095» b jn: e ee 5i 6, St. James’ te fall me — see tee coceee coe 1001—13 5 1 6 M ee 
86. 3 Do D — is E 4 d F, x oe s ee ic 8/0 Bos 21 pe are Pref. rd.. 13-158 : E 5 | = . 
Bt. : ———— 10) —1 y,ag.N| 9 | .. : , ent. Deb. Stock (red.) ... Feb 

1010 Dos P e L 555. 801 59 al T 4. K V3 TA a Do. A por Oant. Deh Mok | at 109/810 o| L 

5| 3/0 | Direo LU ua eee] EET is 384935091 94 | 1 South Lindon Electric Supply Ord . 13 -4 809 . 

8 : t Spanish Ord — Hn: 17 —is 8 8 | Feb Aug d l| .. Boutb Metrop'n Elec. o SPEY Ord Tn $ 8) 5 0 0 s 
40 5 Do: 10 — Cent. Oum. Pref, eee — 4 13 n Aus t ^ 2 of Do j Cum. ao ower Ord. 1111 610 0 - 
A Bs Oa i mem FESEEE- TR KE: du ei iE cai PY 
t. |25% | Eastern 44g Bb. d.) i 1, $ 8 9 4) = Do. = maa cad. d — 
81. 17% Do. 8} per Cent. Pref, B ses d.) 1004 ~1073] 4 8 Ir B 14} | 13 8t. H^ We 43%1 Mort. Deb. ........... "uii 5 6 8 
St. A Do 8} per Cent. . Pref, Btook..... bee 144 —147 4 2 J 5 | 6 on Elec. S oa” 104 — 4 16 8 em 

i Oen c0s99»000009 15 8 „ t Do. Sup. 90 00400: 108 4 — 
8. 1 Maden es Dent: Mort. Deb. Bik. (rd; 20 —108 | 8 16 1 7715270 "uu 5| we 1 A „Oum. Pref. . ... Ib Hut 
100| 47 . Stock eee 198 —1⁰ *U A x^ 3377 1.7 id : E aes M AETA TEMO, e 4- €i 409 | Mar, Sept 

25 A —1 a, O 14 * n Elec. M Cum esee — 

10 5 ew 4X Mauritius AMD De 100 BET 8 14 1 | Feb, rt} I 1 r 1| 1/7} Baboock & Wicox | Pref, ...... t- i 506 
100 àv SEES agen). . be. (red.) 1002.— 102% 215 * Feb, Aug |!0 1 i 71d. ETIR re OF. cc ·˖ a 3 
95 rm TI o o — 86 "S N e 1 FFC 0 0 ee 
uU Biker ante e, DTE E gro EHE 
010 5 re CIUN Ug 316 8 May Nr 53 | 874 8. 45 — n-Hc Deb. nt Bb. 10 Bi, (160 jum vy 
190| 4 oni's Wireless Telegraph Co. uM 3 8 an, July | -- 5 British Weetingh 8. 8 i «e anj ’ ae 

c&Euro , 2 2 6 „6 0 ouse 8 —1 

10 4 West African T. nTel.4 Db. (rd.) tris, 2 ee . xe xc * To. 3 Mort. d. 8 a took e yoy 4 on 0 : 

il X De Do. 4 per Cant. Dab 33 M m UG : June, Deo | | . [ad * Do. 6 per Cent, Pref. Non-Cam nce 111 414 0 » 
obs. TIT À ° moe vt 9 ii * x e occo fate ee March 

10 7 b 67 1st Pref. vx on a €— i in 818° 0 | Jan, 7% tod EE d Galion IUE A hg fot DUE Wo Sip 9 Man Sopi 

= |. Do. 6 eX on a/c of arrra = 's Cable Con. Ord. * —b. . Ek — 86 Mar, 
100] & a Pe 13 . $nd Pret. ars £1- 6 8˙ May, Nov 2. b d: Do. 5 Cent. Cum. —(— 99 S 5 4 6 Jan, ug 

10 5 e 1 Debs.... . eee e1—7 8 May, Nov 8} ti Bt, Do. Cent. 1st Mort Br pesses E =) 5 0 0 Jan, J 
R. ox |* Do. 1 iy Dele Bete, nm 5 418 2 peed ipl -" 41 Casinon in Hen be ee) 100 —111 111 Jan, Jay 

** Deb. Blook (red) ere im — 142 0 My 2,0,D 1 [xá [ 1074. che ' hip) Telegraph Deb. (red) . 97 ite 4 8 B m 

TELEPHONIE 900904004006 3 —105 8 16 0 . ee 8 s o ef 46e 06 [Xr 1 —1 8 8 i 
oe Anglo-Porteg'se Tul 5 " R | Š - „ H| 100 5 Sm pion and Co, Wii. ito Bing) =- 11-1 2 1 a 
% cae | ER rd Lia cron — |3 0 oam ES 
1/0 Do. 5, Pre ne ux e — 5 1 8 4 ee ‘es e : Pref. % 000000290 008 8 —9 Jan, July 
Bt. 6 Nationai f. M aecces —1 4 ugusi .. 1d 7 Bt.| & Do. Dob ecc sos cen ves gon eco gode 511 1 | t 

t. Co. Pref, Stock 919060909900 0 0 pa 13 6 J Ediso ® L" TYT) 6 —¢} 4 18 ae as 
"i H no Def. Stock ......... i dated EL “ang : 9 P. "d es 5 * Do. » & swan Unitedi A ARJUN p) 100-10 44 i Kept ... 
10 6/0 Do. 6 per Cent. Cam. ist Prei. eec 108 —110 4 i 7 - 111 1104 Bt. 4 Do, 4 per Cent. Mort. Bob. 88808588866 n7 ia Feb, A 

6 Do: P per Cans, Cum. md Prei 18 —15 | 4 S 2 - iud ios. [|B*. b Do. 6 Cont Rd Dek MER rd.) Bc .. | Fob, ug 
SEE e aen ii i ETE rotas 3 riu fees 

; Do. 4 E Cont, (red. 462 „Aus 1: . per Cent. Cum. e| t}— 1 p 

1l o77: per Cent. Dob. Stock p 98 —100 eb, Aug | 5! Bt.| 4 Do. dreiston 6 1 9 H'. 

22 Cu HE ict [kit g |7009 Doo 90 od A ce per Cont. st Mort Deb. (red. EE 21 9 | HE Fey 
St. D per Cent, Cnm. m — e| 1116 | 81 6 5 105 104 9 Do, 7 per Cent Cu 2550 —109 [4 2 6 T 
Vi FB 8% | Do. A per Cent. Ist Mort ; 818 0 | July 

ET El at eee E Si [em e umo A i ael ag | Dod nt ist Mort Deb. Ge) n 2 Ty —— 

6| 9/6 | Do. 6 3 — 10 ei . : o. 4 per Cent. Ist Frei. f 4 ? Jan, July 
St. bY ‘le Do; per Cent. um. Pref. . * o^ 7 5 9 6 Benley's T ort. MN 1-9 5 2 6 D y 

| 5 per Cent. Deb. 5 A re 5 0 0 | Jaly. : 5| 38 ny, ie ad — £6 —100 | 4 0 — 
7 oo qe eso . per P 996908 000 19 NE 0 ee 

Eun CINEMA NUMAE x Surcis4 6 June Deo Bt. di D er Cant M . Ih 511 1 | Feb, Aug 
HE d ee e Fer Own. : ~ „ 100) 4 r Gutte Percha, &o. j - 411 2 An 
10 9/2 elegraph and Pret. 5-5 [6 9 | i6 Mathes Platt 5 Mort. Deb (red.) reem 211 3 Fev And 

10 6% suLimarine Cat! 555 ABS eee 104—103 / 6 0 8 bł E 15 19/0 | Telegraph Co Construction at. Cum. Pref. 11 818 5 | Mar 8056 

ables Trust eis 7| 14-14 |4 8 0 1, 407700 xj 101 4 Do, 4 per Cent. Be Maite cee; -f f 5 1 | Mar, 
) ee. 120 8 0 Ja, J 5 Wi Deb. Bonds, 1909 82 —84 | B 5 9 
n- IPIE voi is B b= | Willans and Robinson Ord. gaa 10 | Mar J 
y . 6 per Cent, Cam *90009 20940009. | 14 - 8 16 11 , Jan J 
6% t Do. 4 per C Pref, 2 A ’ 
ent, Ist Mort, Debs, . .. 8i 8 = pr, Oc 
3 —87 2 ^ 
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THE Morning Post yesterday stated that it is anticipated that 
one of the early administrative acts of the new Government 
will be to recommend the appointment of a Royal Commission 
to consider and report on the London electric power schemes. 
This is a course that would have received our hearticst appro- 
bation two years ago, but if it were followed now it would 
delay the arrangement of proper provision for electric power 
supply for another two years, and in addition to the companies 
having been put to great expense in Parliament for two sessions 
to no purpose, the general public and the electrical industry as 
a whole would suffer by the delay. A complete summary of 
the Power Bills to come before Parliament next year will be 
found on pp. 396 and . 


THE outcry in the daily press on account of the contract for 
the electrical equipment of the suburban L. B. & S. C. Railway 
line having been awarded to a German firm is chiefly due to 
ignorance of the actual facts. Neither on practical nor on 
sentimental grounds is there much to say. against the action of 
the directors of the Company. In the first place it is natural 
that they.should award the contract to.the firm who gave 
them the best guarantees and at the same time offered to 
do the work at the lowest price. Secondly, the greater 


part of the material is to be manufactured in England, 
for an Anglo-American firm with works in this country (the 
British Thomson-Houston Co.) are owners of the British 
patents for the system adopted, and have a working arrange- 
ment with the Allgemeine Elektricitäts-Gesellschaft. It is to 
the best interests of all concerned—except, perhaps, the firms 
who tendered for the work and were unsuccessful—that an im- 
portant piece of heavy railway “electrification " should profit 
by the international character of modern engineering know- 
ledge and make use of the talent in all three countries, at the 
same time employing British labour for the greater part of the 
manufacture and construction. 

WE report briefly a Paper read before the British Associa- 
tion of Waterworks Engineers which emphasises the importance 
of earthing in an effective manner, at the generating station, 


the negative pole of an uninsulated return system of private 


house wiring. If this precaution is taken, and the installation 
is otherwise carried out in a satisfactory manner, there is no 


| likelihood of any electrolysis occurring, but the Paper points 


clearly to an effect not hitherto observed— namely, that of 
lead poisoning from an electrolysed pipe, which makes it of 
the utmost importance that the danger should be guarded 
against. Properly authenticated cases of electrolysis through 
return currents are happily rare in this country, and in no 
case has it yet been proved that the precautions observed in 
the best electrical engineering practice are insufficient. - 


CURIOUSLY enough another case of electrolysis, in this 
instance in a lighting company's own cable, is recorded in our 
correspondence columns this week. From a perusal of Mr. 
H. NarpEn' letter it will be seen that he has also omitted a 
necessary precaution in his network, namely, that the lead 
sheathing of the cables should be continuous throughout. 
Without details as to the condition of the whole network one 
cannot state definitely the precise electrical conditions that 
led up to the faults in question, but we would suggest 
that the following explanation may possibly be appli- 
cable: If, as is not improbable, there is a fault on his 
neutral conductor, the current when he earths his posi- 
tive every night for “burning out" purposes will reach 
that fault through the lead of both cables, and will choose 
as a point of entry the place where the water has come 
through the break he refers to in the mass of bitumen 
surrounding the cable. Some of this cement will flow from the 
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sheathing of the positive conductor to the sheathing of the 
neutral conductor and electrolyse the former. Then again, 
when he earths his negative pole, the neutral conductor 
is positive to this, and current will flow through the fault 
which we have assumed to be on the neutral, and along the 
lead, and will reach the earth at this same damp spot, electro- 
lysing the lead of the neutral. Whether this explanation is 
the correct one or not, we should advise Mr. NALDER to 
repair the faults on his mains (the slight faults as well as the 
heavy ones, and those on the neutral as well as those on the 
outers), to bond the sheathing of his system throughout, and 
to connect the bonded sheathing both to his station earth and, 
at suitable places, to his tramway rails. 


—— 


THE new 200 f. P. Oerlikon traction motor, which is described 
on p. 390 of this issue, is, we believe, the first continuous- 
current traction motor fitted with auxiliary poles. The output 
of ordinary enclosed motors, running on a steady load for hours 
on end, is fixed by the permissible temperature rise rather than 
by considerations as to sparking, and to use auxiliary poles in 
such circumstances would be a mere waste of money. But 
traction motors, although also fully enclosed, may occupy a 
different position, inasmuch as they are called upon to with- 
stand very high overloads for short periods, so that sparking 
in some cases becomes the limiting factor to the maximum 
effort of the motor. It would thus seem that the applica- 
tion of auxiliary poles to continuous-current traction motors 
depends to a large extent on the nature of the work to be per- 
formed. But the new motor also possesses one or two other 
features which distinguish it from the general run of traction 
motors. Open slots in the armature—universally adopted as 
affording an easy means for replacing burnt-out coils—have been 
. discarded, for instance, in favour of totally enclosed slots, which 
conduce to obvious advantages in other directions. It is appa- 
rently proposed by the makers to regulate the speed by varying 
the number of field coils in circuit. We shall be interested to 
learn whether this manner of regulation gives satisfactory 
results in practice, for the magnetic out-of-balance of the 
armature, when two or three coils only are energised, is a 
serious thing, and most dynamo designers take pains to avoid 
any asymmetry in this direction as far as possible. Probably 
the motor is merely for experimental purposes, and we may 
assume that the makers do not actually propose to put it on the 
market in its present form. 


IN a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers last week, Mr. S. H. HoLDEN 
introduced two new electrolytic meters, both of which belong 
to the gas voltameter type. In the first of these the weight 
of electrolyte decomposed by the current (the whole of which 
is passed through the cell) is taken asa measure of the ampere- 
hours, and the manner in which the amount of water electro- 
lysed is indicated by the pointer on the dial is extremely simple. 
As Mr. HOLDEN points out, this meter is subject to the defects 
of its class, such as the large fall of potential which will restrict 
it to small sizes, and the necessity of refilling at intervals, with 
the chance of the meter running dry if not attended to in time. 
He explains, however, that this meter could be made to over- 


part. 


come one of the objectionable features of electrolytic meters 


generally—namely, the obliteration of the reading on refilling 


or resetting. 
1 — — 


IN the second meter, which is a shunted one, the amount of 
hydrogen liberated at the cathode by the passage of a minute 
fraction of the total current through dilute sulphuric acid, is 
taken as the index of the ampere hours supplied to the con- 
sumer. Mr. HOLDEN furnishes the equivalent of a solid 
hydrogen anode by using a piece of spongy platinum coated 
with platinum black. This anode is partly immersed in the elec- 
trolyte, the upper portion being in an atmosphere of hydrogen. 

— a 

AN important objection to meters of this class, from the pur- 
chaser's point of view, is that they have, to a great extent, to 
be taken on trust, for they are not easily tested, especially at 
the lower loads. That they are liable to considerable inaccuracy 
due to details of construction, Mr. HOLDEN’s own results show. 
The permanence of the accuracy of originally good meters can 
only be ascertained by prolonged tests under working con- 
ditions, so that, in spite of the ingenuity of Mr. HOLDEN’s two 
meters, more information is necessary concerning their behaviour 
in such circumstances before a definite opinion can be passed 
as to their practical utility. 

— 

ARISING out of the dispute between the Torquay Corporation 
and the-National Electric Construction Co. with regard to the 
supply of current for the Company's tramways, it will be re- 
membered that an offer was made by the Company to purchase 
the Corporation's electricity works. It is now rumoured in 
Torquay that the Gas Company has under contemplation the 
making of a similar offer to take over the Corporation's electric 
lighting undertaking. Even if the offer were made, it would 
probably not be considered seriously ; but we may mention 
that, in the event of such purchase, the consent of the Board 
of Trade would have to be obtained for the revocation of the 
Corporation’s electric lighting order and the grant of a new one 
to the Gas Company. In the public interest itis evident that 
this consent would not be accorded. 


A CASE, decided in the Newcastle County Court last week, 
emphasises the responsibility which rests upon an electric 
supply undertaker with regard to the design and maintenance 
of the covers of surface boxes in the pavement. A man was 
seriously hurt by slipping down on a cover of this nature at 
Newcastle on à wet day, and on proving that the cover was 
worn and slippery he recovered heavy damages. It is also of 
interest to mention that the claim was contested not by the 
Newcastle & District Electric Lighting Co. itself, but by the 
insurance company in which the lighting company is insured 
against such risks. 

IN another part of the present issue will be found a report 
of the first two meetings of the Congress which has recently 
been held in London on the subject of Coal Smoke Abatement. 
The first portion of the Congress dealt with matters perhaps of 
less direct importance to the electrical engineer than the latter 
Many points of interest, however, were brought up. 
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Artists, meteorologists, chemists and others joined together in 
denouncing the burning of coal in the manner which obtains at 
present, but we should have liked to have seen it made clearer 
still that the domestic grate probably contributes far more than 
the boiler furnace to the formation of fog. Sir OLIVER LopGES 
exposition of the local cooling of the portion of the flame in 
contact with the boiler, and the positive advantage which a 
smoky flame has in radiating power, certainly showed up a weak 
point of the system of obtaining power by boiling water. The 
only complete solution of the problem in this country must 
eventually lie in converting the coal into an available source 
of energy elsewhere than in large cities. Several speakers 
enlarged on the possibilities of the wholesale transmission of 
producer or power gas, and this brings us nearer to the pit's 
mouth " ideal ; but the substitution of gas engines, as at, present 
constructed, for steam engines, in electric power stations, has 
not made the headway at one time thought probable on 
account of their serious disadvantage of the practical absence 
of overload capacity and the high initial cost. We fail to see 
that the case for the transmission of power by gas mains was by 
any means proved on a commercial basis. The remaining two 
days of the Conference were devoted to “ Factory and Trade 
Smoke Abatement” and ‘Administration, Legislation and 
Necessary Reforms,” which we hope to deal with in our next 
issue. 


— een a 


A Large Bequest to Birmingham University.-—The will of 
the late Mr. John Feeney, according to the Birmingham Daily 
Post, contains bequests to public institutions to the amount of 
£89,000, of which the University of Birmingham is to receive 
£20,000. 

Power Transmission between Sweden & Denmark.— Accord- 
ing to the Elektrotechnischer Anzeiger, a project is being discussed 
at Copenhagen for utilising the two falls of the Laga River 
(South Sweden) for generating electricity and conveying the 
energy by cable to Helsingborg and thence to Denmark. 


Cable Interruptions. Date of Interruption. 
Tarifa—Tangier ......- eet Jan. 18, 1904 
Jamaica Coloo nnn Jan. 10, 1905 
Cadiz — Tenerifffft iin... July 20, 1905 
Puerto Plata — Martiniquununee 6 Dec. 15, 1905 


French Association for the Advancement of Science.— The 
next congress of the French Association for the Advancement 
of Science will take place at Lyons at the beginning of August, 
1906. Prof. Arloing, director of the veterinary school, is 
chairman, and M. Chantre, curator of the Natural History 
Museum, is general secretary of the local committee. 


Manchester Students' Section of the Institution of Electrical 
Engineers.— The Paper announced last week in connection 
with the meeting at 7:30 p.m. to-night, at the Salford Tech- 
nical Institute, of the Manchester Students’ Section of the 
Institution, has since been changed. Mr. W. T. Massey will 
read a Paper on “The Manufacture of Electric Cables." 


Crystal Palace Company’s School of Practical Engineering. — 
Sir William Mather, M.P., yesterday distributed the certifi- 
cates to the students of the Crystal Palace Company’s School 
of Practical Engineering which have been gained during the 
winter term of 1905. This is the close of the 33rd year of 
the School’s existence, and is the 99th award of certificates. 


Tramways & Light Railways Association.—In our an- 
nouncement of Mr. A. L. C. Fell’s Paper on “ Brakes” last 
week we erroneously stated that the meeting of the Tramways 
& Light Railways Association on January 10th would be held 
at the Society of Arts. The meeting will be held at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, at 8 p.m. 
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Iron-Smelting by Blectricity.—The report of the Canadian 
Commission with regard to the smelting of iron by electrical 
means has already had its effect, for, according to the Ottawa 
correspondent of the Birmingham Daily Post, the Canadian 
Covernment has erected an electric smelting plant at Soo, and 
has already produced a consignment of pig iron, the quality of 
which is said to be excellent. The actual cost of production 
in Canada has, of course, still to be ascertained. 

Indian Tour of the Prince and Princess of Wales.—The Times 
special correspondent with the Prince and Princess of Wales 
in India, writing on Wednesday from Gwalior, states that the 
electric lighting installation in that city was opened by tho 
Royal visitors. The streets were subsequently lighted, and the 
evening festivities, with the multi-coloured electrical illumina- 
tions, are described as one of the most striking scenes of the 
Royal tour.” | 

The Brighton Inquiry.—Mr. Arthur Wright calls our atten- 
tion to an error in our report of the Local Government Board 
inquiry at Brighton last week. Our report of Mr. Wright's 
evidence contains the following sentence: “It was true the 
estimates had been exceeded by about £70,000." Mr. Wright 
informs us that he stated that the cost of the Southwick 
scheme, exclusive of removal of the North-road plant, had come 
out to £70,000 less than the figure sanctioned by Parliament. 


Submarine Telephony.—In reply to a further communica- 
tion from the Association of Chambers of Commerce on the 
question of telephone communication with the Continent, the 
Postmaster-General states that no definite information is avail- 
able as to the limits of distance by land and sea over which 
telephonic conversation can take place. In fact, the limit had 
to be determined by practical experiment in each case. The 
present practical limit of speech by sea lines is that between 
(1reat Britain and Belgium, a distance of 47 nautical miles. 


An Electrical Engineer's Visit to Bussia.—An interesting 
account of a journey to St. Petersburg by a member of the 
Brush Electrical, Engineering Co.’s staff appeared in last 
night's Westminster Gazette. The writer received instructions 
from his firm to proceed to the Russian capital in connection 
with the contract for the electrica] equipment of the tramways 
there, for the award of which the Brush Company and other 
British firms were in competition with several Continental 
companies. On arriving at Uydtkuhnen, on the Russian 
frontier, his train was stopped, and he was not allowed to 
proceed, and he describes how he was only successful in 
arriving at his destination after several attempts by circuitous 
routes. His pictures of the incidents of his journey are well 
written, and are entertaining reading. | 

London Blectric Power Bills.—The Eas! London Observer, in 
its issue of last Saturday, publishes an interview with Coun- 
cillor H. H. Gordon, who has recently been elected chairman 
of the Stepney Electricity Committee, in which it is stated 
that tbe Stepney Electric Power Bill will not be proceeded 
with. This is the reason, the interview states, why the neces- 
sary meeting under the Borough Funds Act has not been held. 

À conference of London borough councils was held at the 
Fulham Town Hall on Monday, in connection with the London 
County Council Electric Power Bill, when a resolution was 
passed by which the delegates, subject to clauses being agreed, 
will recommend their Councils to support the London County 
Council measure. It was also decided to appoint a committee 
of one representative from each borough to consider the 
details of all the London electric power bills and to report to 
a future conference. 

Fire at the National Telephone Co.'s Glasgow Exchange.— 
At 6:27 p.m. on Saturday, the test room belonging to the 
Glasgow: Royal exchange of the National Telephone Co. was 
discovered to be on fire, and although the fire brigade arrived 
promptly the test room was practically burnt out, Fortu- 
nately the structure was not seriously damaged and it was 
possible to use the room again, thus avoiding the shifting of 
the line cables. The fire did not touch the switch room, but 
about 120 outside line cables were cut off by the fire, and over 
300 inside cables. The work of restoration was commenced 
during Saturday night, and it was hoped to begin to join up 
subscribers yesterday. We are informed that, so far as inquiry 
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has been made, there is nothing to imply the fire originated 
from anything electrical. Only a few operators were on duty 
at the time, and as they were not in the test room to which 
the fire was confined they were able to leave in safety. 

Electrical Equipment of the London, Brighton & South 
Coast Railway.—In connection with our editorial note last 
week, we are now permitted to state that the British Thomson- 
Houston Co. is associated with the Allgemeine Elektricitäts- 
Gesellschaft in the latter firm's tender to the London, Brighton 
& South Coast Railway for the “electrification " of certain of 
its lines. The system it is proposed to use is the Winter- 
Eichberg system, the British patents for which are owned by 
the Thomson-Houston Company, and a large amount of work 
for the Brighton-road, including all the switchgear, will be 
carried out in its factories at Rugby. After the first few equip- 
ments, the motors and control apparatus will likewise be manu- 
factured in Rugby. We are informed that the reason that the 
first equipments are to be made in Germany is not because of 
any lack of experience on the part of the British Thomson- 
Houston Co.’s own engineers, but because the equipments 
which it is proposed to use are to be duplicates of those already 
successfully built by the Allgemeine Company, and can be 
furnished at earlier dates than would otherwise be possible. 
It may be mentioned that the Thomson-Houston Company has 
already carried out heavy traction work on the Central London 
Railway, the Great Northern & City Railway, the North 
Eastern Railway and the District Railway, and that it has con- 
tracts, among others, for all the motors and control equipments 
for the various tube railways controlled by the Underground 
Electric Railways of London and for the equipment of the 
Hammersmith lines of the Great Western Railway. 

Magnetic Testing of Cast-iron by the Permeability Bridge. 
In an original communication which will be published in the 
next number of the Institution of Electrical Engineers Journal, 
Mr. Albert Campbell gives an account of an investigation un- 
dertaken to determine a suitable method of testing bars of 
widely-different magnetic properties by means of the Ewing 
1 y bridge. This instrument is primarily intended 

or the comparison of bars of nearly the same quality, errors 
being introduced if the sample to be tested hasa very different 
permeability from the standard. In order to get over this 
difficulty, which is met with particularly in the case of cast 
iron (the curve for which differs in form very considerably 
from that of the usual soft-iron standard), Mr. Campbell uti- 
lised a number of different standard bars of various degrees 
of magnetic quality, and compared each successively with the 
cast-iron bar, using the bridge only to determine the points 
where the permeabilities were equal in each case—that is 
to say, where the B/H curves of the sample and standard in 
question crossed. This was done by keeping the number of 
turns on both branches equal and varying the current till a 
balance was obtained, thus eliminating entircly the error due 
to inequality in the magnetising forces. In order to carry out 
effectively this method of crossing points, a large number of 
standards were required, and this magnetic quality had to be 
progressively graduated. In order to fill in the gaps which 
would exist with the use of ordinary materials, Mr. Campbell 
used, in some cases, tubes of the same external diametet and 
measured their apparent permeability. The curves for the 
series of standards were obtained by the usual double bar and 
yoke method (described by Prof. Ewing in “ Magnetic Induc- 
tion in Iren and Other Metals," 3rd edition, p. 362), and in some 
cases corroborated by ballistic tests of rings. "The method has 
been used with great success over a long series of tests, carried 
out at the National Physical Laboratory, and some curves are 
reproduced in the paper. 


Physical Society.— On Friday last at the Roy:l College of 
Science, an exhibition of physical apparatus took the place of 
an ordinary meeting of the Physical Society. With but few 
exceptions the exhibits were optical or electrical, the best firms 
in these branches of fine instrument work being represented. 
The recent Electrical Exhibition at Olympia has, however, left 
but few novelties on the electrical side to show. The Cam- 
bridge Scientific Instrument Co. made a special feature of Mr. 
Duddell’s newest designs and improvements in instruments 
for megsuring small currents. The twisted strip ammeter 


feature. 


and the thermo-galvanometer have already been described in 
these columns; the Einthoven string galvanometer, which 
consists of a silvered quartz fibre stretched in a strong mag- 
netic field, was exhibited, showing cardiograms. Crompton 


& Co. showed their new electrostatic voltmeter (in which 


the fixed and moving parts are portions of concentric spheres) 
and a pyrometer. Elliott Bros. showed a large variety of 
instruments for the measurement of direct and alternating 
current, and Messrs. Everett, Edgcumbe & Co. displayed their 
specialities for the photometry of glow lamps. Isenthal & Co. 
gave an interesting exhibition of the vacuum oscillograph, 
which traces the fluctuation of current by aid of the glow 
that appears in a vacuum tube on the electrode that is negative ; 
and showed an electrolytic rectifier and a Grisson electrolytic 
condenser. Newton & Co. showed a variety of X-ray appa- 
ratus, and Mr. Paul and Messrs. Pitkin exhibited the latest 
forms of their measuring instruments. The Marconi Co. 
showed Dr. Fleming’s cymometer, or electric-wave measurer, 
both in its orignal form and also with a recent addition. The 
addition consists in the replacement of the vacuum tube by a 
thermo-junction. This enables the damping of the oscillations 
induced in the instrument to be measured. Among the optical 
exhibits apparatus constructed with the new Jena glass Uviol. 
which is transparent to ultra-violet light, was a prominent 
For instance, Isenthal had a mercury-vapour lamp 
made with Uviol for spectroscopic work, and various spectro- 
scope makers exhibited instruments made with this glass. 
Carl Zeiss displayed an appliance for the observation of ultra- 
microscopic particles, the particular object shown under the 
microscope being gold particles, less than a millionth of a centi- 
metre in diameter, in colloidal solution. 


National Physical Laboratory.—A memorial has been pre- 
sented to the Chancellor of the Exchequer on behalf of 
the National Physical Laboratory regarding the subject 
of an additional State grant to this institution. In it a 
comparison is drawn between the action of the Governments 
of the United States, Germany and France towards corres- 
ponding institutions in those countries and the past attitude of 
the British Government towards the National Physical 
Laboratory, The following table gives the amounts granted by 
Germany, Prussia, France, the Uuited States and England :— 


. Cost. | 
Rets.for 
— ] No. of 
Country. Name. Build. | Equi Annua work 
- | Equip- | grant. ^ | tests. 
ing. | ment. annual. 
Reichsanstalt .. £200,000 £16,000)£2,016*| 18,951 
Germany 4 |Aichungs- | 
Kommission .. 48,800 ' | 8,5000 pu pues 
Prussia ..|Versuchsanstalt 137,500 15,000 9,000*| 5,000 140 
France Laboratoire | 
d'Essais . . 27, 0005 20,000 , 15,500 12 
U. S. A. Bureau of Stan- 


TET 70,000 | 45,000 | 


dards 19,000]  1141| 1,6667 58 
England..|Nat. Phys. Lab.| 19,0008 


5,500| 5,9431|28,1832| 50 


ix these cases the State takes the fees; the Reichsanstalt fees are for 
T For first year. 

t Includes the Observatory Department. 
F In addition to buildings standing on the site. A further grant of 
£5,000 has been received for this year. 
In addition to the grant of £5,000 for buildings and equip- 
ment, which the Treasury has expressed the hope of con- 
tinuing during the next four or five years, the memorial states 
that further immediate aid is required in order to enable the 
laboratory to meet the requirements of the industry. The 
committee of the laboratory estimates the sum needed to erect 
and equip new buildings at £80,000, and it has expressed the 
view that an annual grant of £10,000 should be made. The 
memorial is signed by 150 members of Parliament, among the 
best known of whom are Mr. Haldane, K.C. (now Secretary for 
War), Sic Edward Grey (now Foreign Secretary), the late Sir 
R. C. Jebb, Sir Michael Foster, Mr. H. J. Gladstone (now 
Home Secretary). The object of the memorial is to bring the 
claims of the National Physical Laboratory before the Chan- 
cellor of the Exchequer at a time when the preparation of the 
Education Estimates for the ensuing Session of Parliament is 
under consideration. 
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ELECTRICITY METERS.* 
BY C. H. w. GERHARDI. 


(Continued from page 299.) 


Three-wire Circuit Meters.—The usual difference between two 
and three-wire circuit meters is, that the main coil is divided 
into two equal portions, one of which is connected into one 
outer and the other into the other outer of the three-wire 
circuit, the shunt or pressure circuit being connected to the 
two “station ” terminals as in Fig. 151.1 The neutral main is 
not, as a rule, connected to the meter. For the purpose of 
testing with balanced loads, the meters may conveniently be 


Shunt Circuit 


Fic, 151.— THRRE-wIRE METER CONNECTIONS. 


connected up as two-wire meters as in Fig. 152, the main coils 
being joined in series in the one main so that they assist one 
another, and the shunt ends connected as in Figs. 149 and 150 
to the special shunt circuit. After ascertaining that the errors 
of the meters are within the allowable limits on balanced loads 
in the above manner, it is further necessary to check the effect 
which each half of the main circuit has on the speed. The 
limiting case of unbalanced load is load on one half and no 
load on the other. If, therefore, one main coil is cut out of 


Shunt Circuit 


Shunt Circuit Leads 


Fic. 152, — THBEE-wiBE METER-TESTING CONNECTIONS. 


circuit, the speed of the meter should be half of what it would 
be at the same load with the two coils in circuit. If this is 
found to be the case the coils are balanced. 

Another way of ascertaining this easily is to connect up the 
main coils so as to oppose one another (Fig. 153), and switch 
on full load or an over load (which will do no harm for a short 
time). If the coils are balanced, no motion of the main spindle 
will be noticed. If out of balance the main spindle will rotate 
either backwards or forwards, depending on which of the two 
fields is the stronger. As the difference will probably be very 


Shunt Circuit 


Shunt Circuit Leads 


Fic, 153.—Turer-wrme METER-TESTING CONNECTIONS. TEST FOR 


BALANCE OF THE CorLs. 


small, the speed will be low. It is, therefore, advisable to use 
an overload which makes the test more sensitive. 


Polyphase Meters.—For the registration of the energy con- 
sumed in two or three-phase circuits single-phase meters may 
be employed, or meters specially constructed may be used. 


From a forthcoming book to be published by “The Electrician " 
Printing and Publishing Co. All rights are reserved. 

+ Meters of different makes are connected up differently, that is to say, 
terminals 1 and 4 are not always the station terminals, but 1 and 9 may 
be, or any two. 


Two-phase circuits may be, as in Fig. 154 in which case the two 
hases are separate and become two single-phase circuits, or as 
in Fig. 155 where the two phases have a common return. In 
either case two meters inserted as shown (M, M.) would register 
the consumption, the total consumption being the sum of the 
two individual ones shown by each meter. 


Phase T. 


Phase II Load 


Ms 
Fic. 154. —Two-PHA8E CONNECTIONS. 


If the circuits are balanced as in the case of two-phase motor 
loads, only one meter in one of the circuits would be necessary. 
This meter might be provided with a counting train to indicate 
the total energy, or if an ordinary meter be employed a multi- 
plying constant of 2 would naturally have to be used. 

Three-phase circuits are arranged in three different ways as 
shown in Figs. 156, 157 and 158. 


M, 


Phase I Load 


Phase II. 


M; 
Fic. 156.— Two- PHASE CONNECTIONS. 


The measurement of the total power given to a Delta or 
Star system (Fig. 156) or (Fig. 157) can be made with one 
indicating wattmeter, provided the circuits are equally loaded. 
They may be inductive or non-inductive. The wattmeter main 
coil is inserted in one of the three leads with ome pole of its 
shunt connected to the same lead, and the other pole of its 


W 


Fio. 156.— DELTA on Mersa CxIncurr. 


shunt is connected to the other two leads in succession. The 
two readings W, and W. are taken, and the true power is: 
W KWI KW, where K is the multiplying constant of the 
wattmeter to reduce its readings to watts. . 

In the special case of the star or Y arrangement with a 
common return (Fig. 158) three wattmeters with their series 


W 


Fia. 157.—STAR on Y CiRcvurr. 


coils inserted one in each main, as shown, with all their shunts 
connected to the common return would be used when the total 
watts would be W = KW, + KW, + KW,, K being as before the 
multiplying constants of the wattmeters. If each phase be 
equally loaded, one wattmeter would suffice, the true power being. 
three times that obtained by the wattmeter, 
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If the circuits are unequally loaded in Figs. 156 and 157, 
two wattmeters would be required connected as in Fig. 159, 
when W - KW, T KW,. 

With an angle of lag of 60 deg. (cos $ — 0:5) one wattmeter 
will read 0, the whole power being registered by the other; 
if cos ꝙ is less than 0- 5, one wattmeter will read negative. The 
total watts in the case of an unequally- loaded By stem can be 
obtained with only one wattmeter by using a special switch, S, 
(Fig. 160), to throw over the series coils from one main to 


WI 


Fic. 158. ifc iuis STAR CONNECTIONS WITH COMMON RETURN. 


another. The shunt is then connected to the third main. Two 
readings are taken : the current on each of the two mains, and 
the volts reversing. Key S, may be necessary in the shunt 
circuit, as the wattmeter may read negatively when thrown 
over. When a negative reading is obtained as above, the sign 
of one reading must be changed, the true power being the 
algebraic sum of the watts obtained by each reading. 


WI 


Fic. 159.—THREE-PHASE Connections: UNEQUaLLY LOADED CIRCUITS. 


From what has been said it is apparent that it is possible to 
meter the energy in a two or three-phase circuit by employing 
two single-phase watt-hour meters connected as in Figs. 154, 
155 or 159. This method, however, possesses disadvantages. 
Firstly, two meters would take up more room than one and 
would be more costly ; secondly, two readings would have to 
he taken (with the possibility of errors in reading), and their 
indications would have to be added algebraically, giving a 


Fic. 160.—ConNEcTIONS FOR MEASURING THE POWER IN AN UNBALANCED 
THREE-PHASE NETWORK BY MEANS OF ONE WATTMETER, 


further chance of mistakes being made. It is, therefore, pre- 
ferable in every way to use a polyphase meter in which one 
set of dials gives the true consumption. Such meters are 
usually composed of two motors, either acting on a common 
disc or rotor, or on two discs carried on the same spindle ; 
or, in the case of clock meters of the Aron type, which have 
their pendulums and main coils arranged as previously de- 
scribed. Fig: 161 shows the connections which may be used 
for testing a “poly phase meter on a single-phase two-wire cir- 


cuit, such as those previously described. The meter is tested 
as two separate meters, but care must be taken that both shunt 
circuits are connected during all the tests. A throw-over switch 
T enables either of the main coils to be put into circuit and 
each is tested separately. The full-load speed on one main 
coil should be half the normal full-load speed of the meter. 
Meters of large capacity for alternating-current circuits are 
often provided with series n and, if for high pres- 


Primary 


8 


Fia. 161. — Cox NECTIONS FoR TESTINd Two on THREE-PHASE METER ON 
SINGLE-PHASE TESTING. 


sures, with step-down transformers to reduce the voltage. By 
this means a standard small-size meter, with a special register- 
ing train which registers the kilowatt hours, taking into con- 
sideration the ratios of transformation, is usually employed. 
In such cases the meter itself may be tested, and the trans- 
former ratios verified separately. It is preterable, however, to 
test the meter with its series transformer connected up as in 
practice. When step-down transformers form part of the meter 
set it is important that one of the tests on the transformer 
should be a “pressure test" from high-tension coil to low- 
tension coil, and to case or core, with.a pressure of one and a 
half times the normal high-pressure voltage on which the set 
is to be used. 
(To be continued.) 


IMPROVEMENTS IN TRUCKS.* 
BY ELMER E. COOK. 


I do not think it can be generally known how much of the dis- 
comfort suffered by tramway passengers in this country, especially 
those who travel inside, is simply due to the almost universal adop- 
tion of cheap and coarsely-made underframes for the cars. I think 
that all, or nearly all, the defects to be found in our present trucks 
might be summed up in one phrase, bad fitting." Such an impor- 
tant member of a car, and I might even add such a well-designed 
member, should never have been allowed to beput together in such an 
unworkmanlike manner. The failings of a bad truck are the oblong- 
holes, the lack of symmetry in the horn block openings, the journal 
brasses worn to a knife edge at one end, while still retaining half 
the original metal at the other end; or the journal brass worn 
entirely through on one side, while the other side is almost as per- 
fect as the day it was cast ; or the axle journals worn taper due to. 
uneven wear. | 

The average life of this type of truck is about five years, and, as 
that is about the length of time that has elapsed since the boom in’ l 
electric traction began i in this country, we can all see quite plainly- 
that after five years’ wear, the electric-traction truck heads very 
rapidly for the scrap-heap; and we can all see more plainly that a 
few extra pounds spent in assembling the various members would 
have led to a much longer life. Now that the London County 
Council in their latest specification are insistently demanding 
machine-fitted trucks, I feel certain that this demand will soon 
become general. 

The question how much machining is necessary to construct a 
truck properly is a very pertinent one at this point. The journals 
and journal brasses, although they have often run hot and the 
manufacturer has been accused of bad workmanship on their 
account, owe their deficiencies to the parsimony of their buyers. 
The reason that they wear out at one end or one side, and taper the 
journals, is one and the same, namely, that the inside of the journal- 
box has not been properly machined, but has. been fitted into 
the truck just as it came from the foundry, with all the imper- 
fections to be found in rough castings, such as lumps in the 
top, which throw the load on to the bearing either at one end 
or one side, or anywhere except where the designer of the truck 
intended that the load should be placed ; ; or the roughness of 
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the outside of the boxes causes torsional strains on side frames, 


which not only tend to wreck the frame and destroy the journal-box 
guides, but seriously interfere with the action of the journal-box 
springs, changing the nature of the load from live to dead, which in 
time tends to destroy permanent way, and, by excessive vibration, 
to loose the truck and motor-bolts, and rack the car body and to 
cause pounding at rail joints. (See Figs. 1, 2 and 3 which have been 
exaggerated for the purpose of illustration.) In a well-made truck, 
not only should the points of contact between end sills, cross bars, 
&c., and the side frames of the truck be machined, but the bolts 
themselves should be machined and put into rimered holes at 
a driving fit, and the underside of the head and nut should be truly 
faced, as well as their bearing surface around the hole. This method 
of machining and attaching the various members of a truck not only 
gives you a full frictional grip of the bolts, but makes it possible at 
the same time to erect a truck which is in perfect square and align- 
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ment with itself, without leaving any undue strains upon any par- 
ticular member, such as is invariably the case in a truck which is 
erected without machining, and which has to be forced into square. 
Special attention ahould be given to the various members of the 
brake rigging. All the wearing bolts should be carefully case. 
hardened and some should even be arranged with movable bushes 
carefully case-hardened and so arranged that they can be easily 
removed when excessive wear has taken place. Of course, all the 
bolts and pins should also be carefully machined and hardened. 
These remarks are applicable to all types of trucks, but in bogie 
trucks, either equal or unequal wheeled, careful attention should 
also be given to the perfect machining of the bolster housings where 
they attach to the side frames of the trucks, as we!l as the bolster 
itself; of course, the idea being to machine only those parts which 
actuallv improve the qualities of the trucks, as well as increase their 
life. In the case of the rigid wheel-base truck, I am not sure that it 


— 
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This brings me to the consideration of what I consider the greatest 
improvement made in the lagt six years in electric-traction trucks. 
I believe that we are all agreed that, as a general proposition, the 
car unit, as represented by the ordinary single-truck car, is in most 
cases too small, and in a great many cases the car unit, as repre- 
sented by the bogie or double-truck car, is too large. In the case 
of the rigid wheel-base truck car the incentive to get as long a 
wheel base as possible, and to carry as great a load as possible, 
results in a great deal of friction at curves, and an excessive wear 
and tear upon the special work as well as upon the wheel flanges ; 
while in the case of the bogie cars it necessitates making the whole 
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under gear very cramped, due to an attempt to keep down the size 
of the car in length and carrying capacity. The results often mean : 
very imperfect brake mechanism, sanding gear, &c. Also in the 
case of bogie cars, the first cost has to be considered as well as 
maintenance, and the general rule has been to use two motor equip- 
ments, thus reducing the amount of adhesion available for traction 
purposes by from 20 to 30 per cent. The radial truck combines, in 
my opinion, the best qualities of both these types of trucks, while 
excluding all the disadvantages found in either type. It can be . 
adapted to any size of car, ranging in length from 14 ft. to 32 ft. 

In the case of the shorter cars, its first cost 1s about 75 per cent. 
greater than the ordinary rigid wheel-base truck ; but where it dis- 
places bogie trucks, the first cost is not only less, but it gives the 
full traction efficiency of the rigid wheel -base truck, and the splendid 
ridinz qualities of the bogie trucks, and by the application of only 
two motors. In addition to this, it has not the destructive effect on 
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Fic. 4.—PaRT or a CHART SHOWING COMPARATIVE TESTS OF TWO SIMILAR CARS, ONE FITTED WITH A RADIAL TRUCK, THE OTHER WITH A RIdID TRUCK. 
The tests were carried out between Selly Oak and Birmingham and back, and it wa. found that the car with the rigid truck consumed 0°754 kw. hours per car mile 


Horizontal scale, 1 in. =1,310 yds. 


would be wise to machine either the outsides of the boxes or the inside 
of the horn block, for the reason that the best experience demonstrates 
that it is advisable to have a considerable amount of lost motion, at 
these points, especially if the wheel base of the truck is rather long 
or the radii of the curves. 


against 0'664 kw.-hours in the case of the car fitted with radial truck. 
Car fitted with radial truck. 


eM o Car fitted with rigid truck. 


permanent way or special work unavoidable with the rigid wheel- 
base truck, neither is it wearing out eight wheels, four axles, eight 
brake shoes, or in many ways costing the same amount to maintain 
as in the case of the pair of bogie trucks. 
wheels, I find that on the radial truck the tlanges may be thicker 


In the case of steel-tyred 
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than upon the rigid wheel-base trucks, for the reason that the radial 
action gives a much better clearance at curves. This is a most im- 
portant factor, as generally it is the lack of sufficient material in 
the wheel flanges, owing to the narrowness of the grooved rail, that 
causes so much annoyance and expense in the maintenance of 
wheels. Last, but not least, of the many advantages of radial trucks 
is the saving of current; the truck having no work to perform in the 
direction of tearing up permanent way, and by its working principle 
having almost entirely obviated the friction at curves and turn-outs, 
it logically follows that a saving in current will take place. The 
accompanying curve (Fig. 4) was taken, showing the comparative 
current consumption of a 6 ft. wheel base on an ordinary rigid truck, 
and an 8 ft. 6 in. wheel-base radial truck under exactly the same 
conditions. During the short time this truck has been on the market 
84 different undertakings have ordered them. 


The following is an abstract of the discussion which took place 
after the reading of the Paper :— 


Mr. E. PECKHAM did not agree that all old trucks were as bad as 
Mr, Cook had represented them to be, and said that plenty of five-year- 
old trucks were running to-day giving satisfaction. He was of the same 
opinion as the author regarding the desirability of machining, and this 
ought to be done throughout with the aid of suitable jigs. ö 

Mr. ALFRED B. COOK, who, on rising, was careful to mention that 
he was not related to the author, asked what was the minimum curve 
through which a radial truck could pass. He had obtained very fair 
resulta by soldering a strip of lead on top of the brasses for allowing 
these to adjust themselves to the deflections of the axle. 

Mr. M. B. MOUNTAIN agreed with the author in his condemnation of 
badly fitted trucks. Undoubtedly the best bearing was the crown bearing. 
The life of brasses depended largely on the efficiency of the provisions 
adopted for keeping out grit and dirt. He advocated the machining of 
the horn blocks on the inside as well as on the outside. 

Prof. CARUS-WILSON mentioned the case of a certain tramway 
which would have remained unbuilt if the adoption of radial trucks had 
not rendered it poseible to construct the line with sharp curves, in this 
way conducing to low initial cost. Although he was a believer in the 
radial truck, he thought the present design wrong in principle, since the 
outward swing of the motors (when the car was passing through a curve) 
tended to move the radial truck in the wrong direction. A second diffi. 
culty related to the springs which were provided to bring the truck back 
to its normal position after the curve had been passed. It was obvious 
that these springs could only be adjusted for a certain speed and certain 
curve. For all other speeds and curves the tension of the springs was 
either too great or too small for the purpose stated. Hence a compromise 
had to be made. Radial trucks effected a saving not only in curves, but 
also on tha straight, inasmuch as bogie cars with their four axles could be 
entirely dispensed with. 

Mr. J. S. WARNER said the brasses ought not to be cylindrical on the 
outside, as shown in one of the lecturer's lantern slides, but crowned, 80 
as to be able to adjust themselves to any deflection of the car axle. This 
deflection was by no means negligible. 

Mr. R. L. ACLAND said that they had in Chesterfield single lines only, 
with numerous turn-outs. For the last 12 months they had used radial 
trucks exclusively, and were satisfied with them. The sharpest curve had 
a radius of 40 ft. to the inner rail, and the cars went through this curve 
at a speed of about 4 or 5 miles per hour. No difficulties had been met 
with in the directions indicated by Prof. Carus-Wilson. 

Mr. J. B. HAMILTON, the chairman, mentioned that out of 25 trucks 
put in service in Leeds in 1897, only 10 had required so far any overhaul. 
ing worth mentioning. He was in favour of radial trucks. He had 
observed the surprising fact that rail corrugations occurred essentially on 
the outside rail of fairly flat curves (about 100 ft. radius). 

Mr. E. E. COOK, in reply to the discussion, said that curves of 40 ft. 
radius could well be taken by radial trucks having a wheel base of 10 ft. 
and for 50 ft. radius & wheel base of from 11 ft. to 12 ft. was permissible. 
Springs were not depended upon to bring the radial truck back to its 
normal position, this being done by means of an inclined plane of about 
1:200n top of the axle box. Springs were only employed to prevent hunting. 


The Chicago Goods Traffic Tunnels.—The Western Electrician 
gives an account of the progress which has been made during 
the last year with the network of concrete-lined tunnels now 
beingconstructed in Chicagofor the accommodation of the cables 
of the automatic telephone system of that city. These tunnels 
also contain an electric goods railway which is used for the 
carting away of earth removed in excavating for new buildings, 
for the transport of coal and to some extent to carry malk 
The tunnels run under the principal streets in the busy part of 
the city, and. are connected to the basements of many of the 
more important warehouses and business premises. The trucks 
are hauled by direct-current electric locomotives of the mining 
type, which on the greater part of the line are fed from 
an overhead trolley at 250 volts. On one of the steep inclines 


leading out of the tunnel, however, a third rail is used. This ! 


rail consiste of a steel strip about 4 in. wide in the form of a 
rack into which a gear wheel on the locomotive engages so that 
separate rack rails and conductor rails are not required. 


THE CHARING CROSS COMPANY’S CITY OF LONDON 
WORKS,* 
BY W. H. PATCHELL. 
(Continued from page 344). 
Chimney ) 


#.—The author decided to adopt steel chimneys sup- 
ported by the steel main frame of the building and placed over the 
firing space between each pair of boilers. The gases from the 
adjacent boilers are led into the foot of the chimney by a short 
breeches piece, each leg of which is fitted with a regulator, Read- 
ings taken on many occasions have shown that the draught available 
over 1 grate is practically that theoretically due to the temperature 
and head. 


Pump Room. — The water supply is derived from two 18 in. arte- 
sian wells on the premises, 400 ft. deep, which each yield 15,000 to 
20, 000 gallons per hour as required. The method of pumping 
adopted is the air-lift system, and the water raised is discharged into 
a large reservoir in the basement below the pump room. From 
this reservoir the water is pumped by slow-speed compound steam 
Woodeson pumps to & tank at the top of the building, from which it 
runs back by gravity through the water heaters at the various 
engines to a 155 over the pumps into which their exhaust steam is 
discharged and to which all the feed-pump suction pipes are con- 
nected. There are also alternative suction pipes direct into the 
reservoir in the basement. The feed pumps are all slow-speed com- 
pound steam Woodeson type, made by Messrs. Clarke, Chapman. 


Engines.—The first generating plant ordered consisted of two 
800 kw sets and two 1,600kw. sets, before referred to, but the 
demand arose so rapidly that before they were put to work two 
further 1,600 kw. sets were ordered. Last year a 4,000 kw. set was 
added, and a similar set has just been put to work. The engines 
driving the 800 kw. generators are three-cylinder triple-expansion, 
quick-revolution enclosed engines of Messrs. Belliss & Morcom's well- 
known type. They exhaust into jet condensers in the basement, the 
air and circulating pumps for which are driven by electric motors. 

The engines driving the 1,600 kw. generators are horizontal 
eross-compound engines by Messrs. Sulzer Bros., of Winterthur. 
In details they differ materially from the usual type of slow-speed 
engine, inasmuch as the connecting rods and cranks are enclosed, 
and the oil supply is continuous and under pressure. The valves are 
of Messrs. Sulzer's latest four-seated pattern. The pistons are pro- 
vided with tail-rods, and are supported outside the cylinders by 
special bearings. The cranks are set at 108 deg. instead of the more ' 
usual 90 deg., with the low-pressure crank leading. The exhaust 
steam from the low-pressure cylinder is divided in an oil separator 
and taken to two jet condensers, one on each side of the engine. 
These condensers stand on their air pumps, which are driven from 
the high and low-pressure crank pins respectively. 

The engines driving the 4,000 kw. generators are verticle three- 
cylinder compound, with the high-pressure cylinder in the centre 
and a low-pressure on each side of it driving on to cranks which are 
equally divided. By this arrangement excessive weight or dimen- 
sions of any of the parts is avoided, and an even turning moment is 
obtained. The type approximates more closely than is usual in 
slow-speed sets to an “ enclosed” high-speed forced lubricated engine. 
The piston rods, cross heads, and connecting rods are entirely en- 
closed to prevent splashing. The oil is supplied under pressure- 
from a tank above the cylinders. After running through the engine 
bed to a filter tank in the basement it is returned to the tank 
at the top by pumps and used over again. The valves are of the 
four-seated type, as used on the horizontal engines. Main and safety 
governors are both provided, and the latter, in addition to auto- 
matically closing the main steam valve, opens an air valve to break 
the vacuum. This arrangement can also be operated by a lever from 
the driver's stand, where all the hand wheels und levers necessary 
for working the engines are assembled. The jet condensers are 
provided with separate air pumps driven from the Ad avery cross 
heads.) A special feature is the adoption of feed-water heaters on all 
the engines inserted between the low-pressure cylinder and the jet 
condenser. 


Condensing.—Although the Bow Back River suffices to bring 
freights of coal or machinery to the works, and affords an alternative 
route to the railway, the water supply was quite insufficient for con- 
densing purposes. Jet condensing has been adopted throughout, 
due to the trouble that the author previously experienced in keeping 
surtace condensers clean enough ‘to ensure a good vacuum with the 
temperatures available when working in connection with cooling 
towers. The air pumps deliver into steel hot wells, and from these 
hot wells the water is taken by centrifugal pumps, direct-coupled to 
motors, and delivered into the uius sasha The vacuum obtained 
under normal working conditions is between 25 in. and 26 in. 

Cooling Towers.—The cooling towers have steel circular shells, 
to which considerable objection was made by some makers who had. 
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previously been accustomed to wooden shells for such plant. The 
steel type may not be so artistic, as it does not present such oppor- 
tunities for decorative treatment as the timber, but the author con- 
siders that they are much more business-like from the engineering 
point of view. The standard unit of size adopted was for 25,000 lb. 
of steam per hour on easy working. Figs. 1, 2 and 6 show the 
general arrangement of the towers, which are 80 ft. in diameter, 
88 ft. high to the base of the cone where the water is delivered into 
them, and 85 ft. high to the top of the chimney. 

Ezciter Sets.—A small continuous-current plant has been pro- 
vided to supply the energy required for the generator fields, station 
lighting, and the various motors which drive the circulating pumps, 
coal cranes, travellers, &c. 

The plant consisted of two of Messrs. Belliss & Morcom's three- 
cylinder triple-expansion quick revolution enclosed engines driving 
800 kw. Lahmeyer continuous-current 200. volt dynamos, and exhaust- 
ing into the same condensers as the 800 kw. sets. These are supple- 
mented by two 850kw. motor generators similar to those used in 
the city, as will be described later, and by & Hart storage battery. 

Generators. Probably the most striking feature in the generators 
is the elegance of design combined with solidity and stiffness of con- 
struction. In each size of machine the stator is of the box-girder 
type cast in two or four parts held together by flanges and bolts. The 
frame is of sufficient stiffness to keep its shape without either radial 
arms from & bossed centre or Btay bolts such as were lately fashion- 


able in some types of machines. Such a construction saves weight, 
and if it were possible to use it in a rotor it would be excellent, but 


unfortunately the rotor must have weight to give the necessary 
steady turning, and the stator must be of such construction and so 
stiff that it will keep its shape under the strains which arise in 
working due to magnetie pull and from heating. 


Fic. 6.—EXTEBIOR or Poweu STATION. 


The stator-frames are all bored out in the vertical position in 
which they will subsequently stand when permanently erected. The 
winding is in mica tubes embedded in slots which are nearly closed. 
Crossings of the wires are as far as possible avoided, and where the 
coils leave the iron core they are carefully wound over templates 
and covered over with insulating tape to prevent breakdown be- 
tween adjacent coils or between coils and the frames. The coils 
are further protected from accidental contact by a strong perforated 
cover which also enhances the appearance of the machine. 

If some of the theories which have been advanced in connection 
with Mr. J. S. Highfield’s discovery of nitric acid in high-tension 
machines (vide The Electrician, Vol. LIV., p. 578) are correct, 
evidences of such acid might reasonably be expected in these 
machines, and it is interesting to note that even careful dissection 
and examination has revealed no signs of it. It appears to the 
author, therefore, that probably the acid is due to impurity of the 
insulating materials rather than the destruction of pure material by 
ozone. The rotors or magnet wheels which also serve the purpose 
of flywheels, are built up in one or four parts, and are held together 
by means of bolts and shrunk rings. Such rings are not only used 
at the hubs, but also at each side of the joints on the rim. The 
machines are provided with two sets of spokes or arms. The 
wrought-iron poles are solid, of circular shape, and bolted on to the 
wheels in such a manner that they may be dismantled at any time 
without altering the position of the stator. 

No difficulty whatever has been experienced in paralleling the 
800 kw. machines driven by high-speed engines with the larger 


i TS —ä—ĩ—— . ee 


machines. driven by slow-speed engines; any or all the machines 
will run in parallel in a way that reflects the greatest credit upon 
the respective engine and machine builders, and gives confidence to 
ihe men who operate them. 

The 4,000 kw. machines are perhaps the largest machines in this 
country, and if the present fashion tor turbo-generators proves to 
be justified they will probably remain the largest. Table II. gives 
the leading particulars of the generators. 


Table II.—Particulars of Lahmeyer Generators. 


800kw. 1,600 kw. 4,000kw. 
NT Normal. | Normal. | Normal. 
Height above floor line 8ft. 23 in. |17 ft. 15 in. 17 ft. Sin. 
Centre of shaft above floor line.. 2ft. lin. ; 2ft. 93 in. 2ft. 73 in. 
Extreme length in direction of shaft} 7 ft. 5 in. 21 ft. O in. 19 ft. Oin. 
Extreme width ............ sees. 15 ft. 1 in. 33ft. Oin. 39 ft. 4 ip. 
Stator. | 
Outside diameter of frame ........ 12 ft. lgin. 27 ft. Oin. 29 ft. 2 in. 
Outside diameter of iron core......| 10{/t. 2 in. 24 ft. 7 in. |261t. 7 in. 
Inside diameter of iron core ...... 8ft. 63 in. 23 ft. Oin. 25 ft. 1 in. 
Width of iron core .............. lft. 3in 1 ft. lin. | 21t. 12 in. 
Number of slots per pole and phase. 2 2 2 
Rotor. 
Diameter of flywheel excluding poles} 6 ft. 92 in. 21 ft. 14 in. 23 ft. O in. 


Diameter of flywheel over poles....| 8ft. 5§ in. ar. 118in./25 ft. Oin. 


Number of poles ................ 26 72 72 
Type of poles..... PRU tail ae Solid wrought iron, bolted tottie wheel 
aT ; Flat copper Flat cop'r 
Pole winding. Wire e 1 
Flywheel effect, ft. tons 1.200 4,960 9,300 
Total weight of machine, tons .... 30 131 197 
Revolutions per minute .......... 230 83:8 88-3 


Main Switchboard.—Reference to Figs. 1 and 2 will show that 
the switchboard is at one side of the engine room. It is arranged 
in two distinct halves, which, however, may be connected by an 
emergency switch. The generating plant is numbered consecutively, 
each of the odd numbers being connected to one half of the switch- 
board, and the even numbers to the other half. Fig. 2 shows that 
the switchboard is practically a three-decker. The resistances for 
the fields of the machines stand on the main engine-room floor 
underneath the principal switchboard gallery. The panels carrying 
the controlling gear are on the principal gallery. The high- 
tension switches are placed on the upper gallery, and are worked 
positively from the principal gallery by levers. 

At first chimney type switches with fuses in series were used, but 
& little experience with them showed that, although they were very 
satisfactory for small machines, they were not reliable in connection 
with large machines and long cables. They have, therefore, been 
replaced by oil switches, which are also fitted with relays to act as 
automatic cut-outs. 

The measuring of the high.tension circuits is done under Messrs. 
Lahmeyer's Schuler patents, in which one coil of the generator is 
taken out to a one-to one transformer, and from the secondary side 
of this transformer low-tension circuits are taken to the measuring 
instruments. | 

Each machine has its own panel complete, which carries its main 
switch lever, synchronising lamps, field ammeter, main voltmeter, 
wattmeter, and watt-hour-meter. Each trunk main panel carries a 
wattmeter, ammeter, and watt-hour-meter. Each half of the switch- 
board has its own E.H.T. ring 'bus bars, which can be divided into 
sections by suitable links. Fig. 7 is a diagram of one-half of the 
main switchboard connections from the generators to the feeders, and 
shows the Schuler measuring transformer connections together with 
the two halves of the switchboard and the emergency switch by 
which they may be connected. The two sets of 'bus bars are kept 
distinct with their own allotted machines and feeders, and selector 
switches, by which the machines or feeders can be thrown on to 
either 'bus bar, are not employed. 


Cable Charging Gear.—Cable charging gear is provided in the 
shape of a smal] motor generator and two transformers with suitable 
connections, so that it may either be used to run up the cables to 
working pressure or to test them at 15,000 volts. A three-phase 
generator is driven by a D.C. motor, and produces current at a 
normal 2,000 volts pressure. This current is then stepped up by a 
bank of two three-phase oil-transformers, and the pressure is varied 
by varying the field of the 2,000 volt generator. Special bus bars 
and switches are provided in connection with the charging gear, 
so that a cable may be run up and then put in parallel with other 
working cables, or a working cable may be taken off the main bars 
and discharged for testing or other purposes. 


TRUNK MAINS. 


Ten trunk feeder mains at nresent leave the generating station ; 
they are all three-core, lead sheathed paper cables. Six of them go 
to the city and four to the West End; means of interconnecting 
the city cables and the West End cables are provided in the city. 
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The cables are laid on the solid system in steel troughs, which are 
heavily bonded to comply with the Board of Trade requirements. ' 
The cables were ordered when it was believed that the Board of | 
Trade regulations for H.T. applied to E.H.T., and under this rule 
in. insulation was provided between conductors and between con- 
uctors and earth, the latter so that the cables could be worked | 
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Fic, 7.— CoNsSECTIONS OF HALF OF SWITCHBOARD. 


either with the middle point earthed or unearthed as might be found 
most desirable. The author does not at all regret the extra paper, 
as, out of over 70 miles of cable, there has only been one cable fault. 
There was an unfortunate circumstance attending the delivery of one 
lot of cables, due to the makers having over-dried them to get a high 
insulation resistance, but the author is pleased to put on record that 
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they were promptly replaced by the makers, and since they have 
been replaced there has not been a single fault upon them. 
Joints.—No boxes were allowed to be built on the route of the 
trunk mains; special joints, therefore, had to be designed which 
could be made in the steel trough without increasing the size of the 
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trough or unduly diminishing the thickness of bitumen between the 


cable and the trough. Several types were tried, and the original form 
selected is shown in Fig. 8. It will be noted that it consists of two 
ebonite discs to keep the three cores in position ; short copper sleeves 
were sweated over the three cores and a lead sleeve wiped on over 
all and filled up with cable compound. Further 55 showed 
that the ebonite discs were better replaced by porcelain discs of the 
modified type shown, which give a longer path for creepage, the 
form of lead sleeve also was improved. The heat due to filling 
the troughing on the solid system with hot bitumen causes expan- 
sion of the cable compound in the sleeve, and a void at the joint; 
this led to special precautions in the Pope of short funnels, 
which were temporarily tacked on to the sleeve and pro- 
jected above the top of the troughing. After the trough 
had been filled the insulating material in the sleeve was 
topped up, the funnel cut off, and the hole covered over. 


(To be concluded.) 


TWO NEW ELECTROLYTIC METERS.* 


BY S, H. HOLDEN. 


Electrolytic meters may be divided into two classes: those in 
which the whole current passes through the electrolyte and those 
The former are of the 
simpler construction and theory, but practical considerations render 
the latter class the more desirable generally. The two meters to be 
described are each developed from the oldest and simplest form of 
electrolytic meter—viz., the gas voltameter employed by Faraday— 
but one belongs to the unshunted and the other to the shunted class. 

Taking the simpler or unshunted pattern first. In all full descrip- 
tions of the use of the old gas voltameter certain inherent errors 
and defects are referred to, such as the formation of persulphuric 
acid and ozone, which vitiate the measurements, and the trouble- 
some necessity of making allowances for temperature and pressure 
when determining the volumes of the evolved gases. The chemical 
defects are partly overcome by using phosphoric acid as electrolyte 
with 7 electrodes, or, better still, caustic soda solution with 
nickel electrodes, as suggested and used by Oettel. In order to 
overcome the difficulties of gas measurement, Bunsen suggested 
that the electrolyte should be weighed and its loss of weight used 
as a measure instead of the volume of the evolved gases. It is 
Bunsen's suggestion which has been embodied in the first of the 
meters. As early as the year 1882 electrolytic meters were sug- 
gested in which an electrode was suspended from a spring balance, 
its alteration in weight being indicated thereon, and the dial of the 
balance being graduated in ampere-hours or other units. Of recent 
years spring balances for commercial purposes have been brought 
to considerable perfection, and it was felt that they were sufficiently 
reliable for the purposes of an electricity meter. 

Fig. 1 shows in diagrammatic form the working parts of a meter 
constructed on what may be called Bunsen's plan. A is a thin iron 
vessel with an ebonite lid. Within this . a solution of caustic 
soda and a pair of sheet nickel electrodes, BB. A small hole is left 
in the lid for the escape of gas. The whole vessel is supported upon 
four springs, two only of which are shown, and marked Ci. Attached 
to the front of the iron vessel is a light rack, H, working into a 
pinion, F. This pinion carries a hand or pointer moving over a 
graduated dial. Part of this dial is broken away to show the gear- 
ing more clearly. Guide levers, aaaa, attached to the case and to 
the top and bottom of the iron vessel ensure its remaining central. 
Light flat springs, JJ, carry the current from the fixed terminals to 
the electrodes. The meter shown is intended for a current of 
5 amperes, and the capacity of the vessel is such that current 
equivalent to 400 units at 200 volts may be registered before the 
meter requires refilling. The solid caustic soda to form the elec- 
trolyte is placed in the vessel A as soon as the meter is made; it 
is, therefore, only necessary to fill the meter with water when 
required for use. Since the electrolysis of a fixed weight of water 
corresponds to 1 unit, the accuracy of the meter may be ascertained 
by placing upon the vessel a brass weight which is equivalent 
to the amount of water that would be clectrolysed by, say, 
100 units at the required voltage, and then seeing that the 
pointer moves over 100 divisions on the scale. Calibration 
of the meter in the first instance may be effected either by 
varying the strength of the springs or by using dials having 
fewer or more divisions in the circle, or by varying the 
number of teeth in the pinion. 

When a fairly large number of units has been registered, say 
800, the reading is noted, and water again poured in until the 
hand stands at zero on the dial; registration can then go on as before. 
The actual weight of the vessel, when filled, is about 4} Ib., and 


" 


* Paper read before the Birmingham Local Section of the Institution 
of Electrical Engineers, Dec. 18. Mr. R. Threlfall, F.R.S., in the chair. 
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about 1j lb. of water may be removed by electrolysis before refilling 
becomes necessary. This would correspond to a total registration 
of 400 or 500 units. 

A meter such as the one just described is subject to the limita- 
tions and defects of its class—viz., relatively large fall of potential 
at all loads, considerable bulk and the necessity of occasional re- 

i On the other hand, it is accurate, simple and easily 
handled. It also fulfils an object which was held in view when 
designing it—viz., the production of an electrolytic meter which 
contained no glassware and required no handling of chemicals. A 
number of meters of this kind have been made, and have worked 
5 as regards registration over & considerable period, and 
also the dial hands have remained perfectly stationary during a long 
atop of rest, showing that no change in the electrolyte or springs 
too e. 

It would obviously be fairly easy to include a ratchet-and-pawl 
arrangement in the counter of a spring-balance meter, so that the 
registration went forward continuously, instead of the hand being 
set back to zero at each refilling. One of the main objections to 
electrolytic meters could thus be eliminated. A modified form of 
spring- ce meter has also been made, in which change in the 
specitic gravity of an electrolyte (produced by electrolytic removal 
of water) is registered upon the dial through the medium of a sub- 
merged float. 

_ Although it is hoped that the meter just described may be of prac- 
tical utility, it is not of special theoretical interest. In the one that 
follows, however, an electrolytic process has been employed which 
the author believes to be new, and which he therefore hopes may be 
of scientific as well as practical interest. The previous meter 
possessed the great practical ad- 
vantages of a simple electrolytic 
process, and one for which the 
materials of electrolyte and elec- 
trodes may readily be obtained in 
a state of purity. An attempt was 
therefore made to enable such a 
meter to be shunted without at 


the same time introducing fatal complications. For a meter to be 
shunted, the first condition is that the current passing through it 
is exactly proportional to the difference of potential Peiwen its 
terminal electrodes ; for this is the law governing the current passing 
through the metallic conductor constituting the shunt. Hitherto this 
condition has only been realised when the anode consisted of a metal 
which was dissolved while the same metal was deposited on the 
cathode, the metals employed in commercial meters being zinc, 
copper, and mercury. In order that a gas voltameter may conform 
to this rule it is necessary that gas should dissolve at one electrode 
and reappear at the other. A solid hydrogen anode cannot be made, 
but the equivalent of one may be obtained by using a mass of spongy 
platinum saturated with hydrogen ; and if this anode is only partly 
immersed in the electrolyte and the remainder is exposed to an atmo- 
sphere of the hydrogen, sufficient gas will be absorbed and transfused 
to replace that which is diseolved away. Fig. 2 shows the arrange- 
mentin its simplest form. A and C are electrodes of platinum in 
dilute sulphuric acid contained in the vessel S. They are thickly 
coated with platinum black, and are only partly immersed. Above 
the electrodes is a sealed space, H, fuli of hydrogen gas. In such 
an arrangement the smallest difference of potential (say, roth volt) 
will cause a steady and continuous current to pass between the 
electrodes; hydrogen is evolved at the cathode, but no oxygen at 
the anode. Instead, the exposed surface of the anode absorbs 
hydrogen from the store above it, which combines with the oxygen 
as fast as the latter is produced. This arrangement is, therefore, 
comparable toa copperor silver voltameter in which the same metal 
is dissolved at the anode as is deposited at the cathode. 

It will be seen that (within limits) it is possible to pass a current 
continually through an electrolytic vessel arranged as above with- 
out effecting any alteration in the volume or disposition of the 
electrolyte, the enclosed gas or the electrodes; it may, in fact, be 
hermetically sealed up and used for an indefinite time. If the 
electrolytic vessel thus sealed up is divided into two compartments, 
so that the gas evolved at the cathode does not immediately return 


to the general store, then the volume of the former may be used as 
a measure of the current passed, aud being sealed up its volume is 
not affected by changes of external pressure or temperature. After 
a certain amount of gas had been thus transferred from the store to 
the measuring tube, and the latter had become full, it would be 
necessary to return this gas to the store. This can be done by tilting 
the tube down, by which process it is refilled with liquid and ready 
for a fresh start, 

As explained above, the current passing through & meter of this 
type is proportional to the difference of potential between its elec. 
trodes, provided this current does not produce oxygen faster than 
the platinum anode can absorb hydrogen to combine with it. This 
condition is easily realised in practice. This property enables the 
meter to be shunted; a very small portion of the total current to 
be metered need be passed through it, and the amount of gas evolved 
during one or two years' service can be reduced to & quantity easily 
contained and read off in a graduated tube. The volume of gas 
settled upon for this purpose is about 
1$ cubic in. and is measured in & 
oe glass tube ,,in. internal 

iameter and 15 in. long. The scale 
is graduated into 800 divisions 1mm. 
apart—large enough to be read easily 
and each division corresponds to about 
5 empere-hours passing through the 
meter; thatis to say, one Board of Trade 
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unit at 200 volts. To produce this volume of gas for the passage of 
800 units, only za doth of the total current passes through the elec- 
trolyte, and an area of about 1 sq. in. of platinum anode is sufficient. 
The fall of pressure through the shunt of the meter is 1 volt at 
full load, so a resistance coil of 10,000 ohms is included in series 
with the electrolyte. This coil has the same temperature coefficient 
as the shunt, so that no temperature error exists from this cause. 
The added resistance coil being so large, the resistance of tho elec. 
trolyte is quite negligible. 

Fig. 8 shows diagiammatically the essential parts of the meter in 
what is practically both its first and its final form. It consists of & 
vertical tube with bulb attached. C is the cathode—a platinum 
wire. A is the anode of sheet platinum, both coated with platinum 
black. S is the electrolyte, and H the store of hydrogen. R is the 
resistance coil, equal to about 10,000 ohms. T the shunt, which in 
a 5-ampere meter has a resistance of 0'2 ohm. 

To start the meter it is held with the tube nearly horizontal and 
below the bulb. All the gas then collects in the bulb, while the tube 
fills with electrolyte, which remains in it after it is restored to the 
vertical position for use. When a current is passed through the 
shunt a steady fine stream of gas bubbles rises from the cathode, 
gradually replacing the liquid in the tube. Great care has been 
exercised, both in the experimental and in the complete meters, to 
use only pure materials. The hydrogen gas is produced from pure 
zinc and pure sulphuric acid, and is well washed before passing 
into the meters. Only pure acid and distilled water are used for 
the electrolyte, while the electrodes are treated with strong nitric 
acid, and are well washed after being coated with the platinum 
black. 

The process of filling is as follows :— The short tube B (Fig. 3) is 
left open when the vessel is made. This tube is connected by india- 
rubber pipes to an air-pump, to a reservoir of hydrogen, and to a 
vessel containing dilute sulphuric acid. Cocks are arranged on each 
pipe. The air is first removed by the air-pump and hydrogen gas 
then admitted; this, in turn, is exhausted out, and then the 
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sulphuric acid is allowed to flow in to the proper level. Finally, 
hydrogen gas is again admitted to fill up the remaining vacuum ; 
the tube B is then sealed off in a blow-pipe flame. 

Experiments have been made with various electrolytes, but none 
give such good results as a 10 per cent. solution of sulphuric acid. 
Phosporic acid is, perhaps, the next best. With solution of caustic 
soda and with hydrochloric acid there is & deficiency of gas pro- 
duced, possibly owing to anode products getting across to the 
cathode, while solution of sodic sulphate had a certain amount of 
back E.M.F. which destroyed the accuracy with small currents. 
Anodes of palladium, and also cathodes both of palladium and gold, 
have been tried, but none appear to equal the platinum. It is 
remarkable that the material of the cathode is almost as important 
as the anode, only platinum well coated with platinum 
black being satisfactory. These facts seem to be con- 
nected with the phenomena of electrode excess poten- 
tial, some account of which is given by Lehfeldt.* 
No very satisfactory explanation, however, is given of 
the cause of this, and perhaps there is scope for further 
research on the subject. Meters have been tried in 
which & porous partition was interposed between the 
anode and cathode. This was formed of a layer of 
fine white sand, which always collected in the bend of 
the tube when the meter was set upright. Such 
meters gave very good results, but so far have not 
proved themselves 
superior to the 
others. 

In one case an 
anode was tried so 
arranged that one 
gide of the platinum 
sheet composing it 
; was exposed to the 
solution and the other side tothe gas. In this case the hydrogen 
would have to pass actually through the sheet to get to the electro- 
lyte, instead of creeping over the surface as in the other meters, 
The behaviour of this meter, however, proved that practically no 
gas did get through, and it was useless. 

Some experiments have been made of passing alternate currents 
through these meters It is well known that the ordinary gas volta- 
meter will evolve gas with alternating currents, but the amount 
produced is N very largely upon the current density and the 
frequency of alteration. So far as the experiments have gone, the 
same may be said to be true of the evolution of gas by alternating 
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currents in this meter; and no novel feature in this respect has 
been noted. 

Fig. 4 is a front view of a complete meter with the case closed, 
and Fig. 5 a side view of the same meter, having the tube tilted 
forward for resetting to zero. An incidental advantage ofthe design 
chosen is that almost the entire height of the meter is available for 
the scale, there being very little lost space either above or below. 

Fig. 6 shows curves taken over long runs, the electrolytic meters 
being tested against a motor meter, whose accuracy was checked 
for each load. The ordinates represent the actual ampere-hours 
passed through the meters and the abscisse the amounts registered. 
The space is divided by horizontal lines showing the actual current 
passing. If the meters were perfect, each curve would be a straight 


line, and departure from this indicates that they are fast or slow for 


* * Electro-chemistry,” Part I., by Dr. R. A. Lehfeld:, p. 176. 


& particular strength ofcurrent. It will be seen that these meters are 
capable of giving very good results, as shown by curve A. In Fig 7 
the corve is drawn in a more usual manner, the ordinates being 
percentage errors and the abscissæ current ; the data were, however, 
obtained from long-time tests as the others. A curve of a bad meter 
(marked B) had been incladed with each for contrast, the difference 
being produced by the use of a polished cathode in the bad one. 
Electrodes of platinum saturated with gas were employed in 
Grove's well-known “gas battery," which was a kind of storage 
cell; similar electrodes have alto been employed by recent experi- 
menters for the purpose of measuring differences of potential between 
metals and electrolytes. Some account of these uses may be found 
in Arrhenius* and in Lehfeldt's books on electro-chemistry, who 
give also references to original Papers. So far as the author is 
aware, however, no use has hitherto been made of an electrolytic 
process involving the continuous absorption and solution of gas at 
one electrode and its evolution at the other. As the process, there- 
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fore, seems to be novel, it is hoped that uses may be found for it in 
other directions besides electricity meters. 

The authcr desires to express bis indebtedness to Messrs. R. 
Prosser aud W. S. Sprague, of Chamberlain & Hookham (Ltd.), for 
their skill and patience in prepariog apparatus and making experi- 
ments; and to Dr. Findlay for suggestions and advice. 


Experimental and final meters of each type were shown to the 
meeting by Mr. Holden, and their method of working demonstrated. 


DISCUSSION. 

The CHAIRMAN (Mr. R. Threlfall) referred to Mr. Holden's dis- 
covery as being the first practical application, so far as his knowledge 
went, of Helmholtz’s chemical investigations on the electrolysis of water 
and allied subjects (Sitz.-ber. d. Akad. Wiss., Berlin, 1883 and 1887; and 
Monatsberichte d. Berl. Akad., 1873, p. 584; Pogg. Ann., 150, p. 483; 
Phys. Soc., London, Physical Memoirs, Vol. I., part 1). Mr. Holden's 
invention was of peculiar elegance, and he trusted it would work as well 
in practice as it appeared to promise to do. He asked whether it might 
not be possible for the readings to be falsified if one limb was at a higher 
temperature than the other, for it appeared that in this case the concen- 
tration of the hydrogen solution would be different in the two limbs, and 
there might be a continuous solution of the free gas on the colder, and a 
corresponding evolution on the warmer side. He also asked whether 
there was not & temperature co-efficient of the resilience of the springs in 
the first form of meter described which might lead to temperature error. 

Mr. R. A. CHATTOCK considered that the advantages claimed for the 
first meter, in comparison with other electrolytic meters, were rather 
over-estimated. The most important were that the materials used in its 
construction were strong, no glass being employed, and that it was a very 
simple matter to test the accuracy of the meter. He assumed that the 
drop of potential was about the same as in other spring-balance meters. 
The second meter was a very interesting departure, and would, he thought, 
prove successful in practice. Time was required to show how it would be 
affected by commercial usage. He would like to know if it was necessary 
to coat the electrodes with a certain definite quantity of platinum black. 
Did the electrodes remain for long periods without alteration, or was there 
any tendency, say, for the platinum black to peel off? What would be the 
effect of a short circuit on the meter? Would there be any liability for 
the tube to burst on account of the rapid evolution of gas? 

Mr. HOLDEN, in reply, said that the points raised by the chairman 
and Mr. Chattock had had his attention. He had at first thought that 
hydrogen might be transferred on account of difference of pressure in the 
vertical tube and bulb. He had also experimented with a lamp in clo:e 
proximity to the bulb, causing considerable difference of temperature. 


* “A Text-book of Electro-chemistry,” by Svante Arrheniu s, translated 
by Dr. J. McCrae. 
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There was no transfer of hydrogen due to either cause. He had also 
proved that there was no practical error in either meter due to change 
of temperature. There had been a slight error in the early meters of the 
first type due to the alteration in length of the springs, but by reducing 
the length of the springs he had entirely got rid of this error. An advan- 
tage of this meter not referred to by Mr. Chattock was that the use of a 
circular dial enabled a much longer scale to be used than in other types 
of electrolytic meters. He treated the platinum electrodes with a good 
thick coat of platinum black, but of no definite amount. So long as the 
platinum itself was entirely covered, the amount of platinum black did not 
affect the accuracy of the meter. He had now had meters running con- 
tinuously for many months without showing any falling off in accuracy. 
As regards a short circuit he pointed out that the meters which he was 
exhibiting to the meeting were running with a current through the elec- 
trolyte of three hundred times the normal value. He was running them 
with the resistance short circuited in order that they might see the evolu- 
tion of gas, which under ordinary circumstances was not easily detected. 
It was evident that no harm would be done by a short circuit. 


A SINGLE-PHASE MERCURY ARC RECTIFIER. 


A considerable field of usefulness exists for a compact and reliable 
apparatus for converting alternating current into continuous on a 
small scale, especially for charging accumulators, and a new rectifier 
on the mercury arc system has recently been brought out by the 
British Thomson-Houston Co. to meet these requirements. The 
apparatus is particularly intended for charging electric automobiles in 
private garages, and consists of a switch panel shown in Fig. 1 upon 
which the tube is mounted 
in its holder, together 
with the necessary con- 
iroling switches and in- 
struments, and a compen- 
sating reactance. 

The tube is an ex- 
hausted glass vessel con- 
taining two anodes, AA, 
one cathode, B, and one 
starting anode, C, as 
shown in Fig. 2. It is 
provided with metal caps 
for the terminals, which 
protect the electrodes, thus 
reducing to a minimum 
the liability to breakage 
and burn out. The leads 
from the anodes are con- 
nected to the compensa- 
ting reactance; the lead 
from the cathode forms 
the positive side of the 
continuous-current circuit. 
The holder is mounted on 
theface of the panel and is 
provided with spring clips 
for holding the tube. By 
means of a single-pole, 
double - throw switch K 
(see Fig. 3) on the back of 
the board, the starting 
anode, C, may be con- 
nected to either the posi- 
tive lead of the storage 
battery or to one of the 
A.-C. lines, according to the nature of the load. If the battery is 
used as a load, the switch K may be in either the A.-C. or 
D.-C. position, preferably D..C.; but if the apparatus is not 
being used for battery charging the switch K is placed in the 
A.-C. position to obtain a starting arc. The compensating 
reactance is connected directly across the alternating-current 
supply mains and is divided into several steps. The leads 
from these several steps are brought out to the dial switch and 
connected to the brass buttons on the panel, according to the 
di . By means of the dial switch the volts and amperes may 
be varied within the range of the rectifier as desired. The function 
of the starting switch is to throw the rectifier on a resistance load 
on which the rectifier is to start. The function of the load switch is 
to transfer the rectified current from the resistance load to the 
storage battery or whatever may be used as load. A lamp is placed 
in multiple with the starting resistance. This lamp indicates whether 
the rectifier is operating on the resistance or on the storage battery. 
When the lamp is alight, the rectifier is on the resistance ; when 
dark, on the battery only. An ammeter and a voltmeter are also 
provided. The apparatus is made for currents up to 30 amperes and 
an efficiency of 80 percent. is claimed under favourable circumstances. 


Fia. 1.— FRONT VIEW OF COMPLETE PANEL. 


This form of rectifier will be furnished for any commercial alter- 
nating-current voltage. The standard outfits are, however, designed 
for operation on either 110 or 220 volt, 50 cycle, alternating-current 
circuits. It has been found that for batteries requiring a range of 
voltage from 45 to 115 volts continuous current, approximately 220 
volta alternating current, will give the best results ; while for smaller 
batteries requiring a range from 16 to 45 volts continuous current. 
approximately 110 volts alternating current is most satisfactory. 
The continuous-current voltage may be said to range from, approxi- 
mately, 20 to 55 per cent. of the applied alternating supply, ac- 
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Fic. 2,—Mercury Anc RECTIFIER TvBE. 


cording to the connections used; while the alternating current, under 
similar conditions, is from 40 to 65 per cent. of the delivered con- 
tinuous current. 

The starting of the rectifier is effected in the following manner. 
The circuit breaker, A.-C. line switch, D.-C. and starting switches are 
closed and the tube slightly shaken. This will cause a mercury 
bridge to be.formed and broken between the starting anode C and 
the cathode B. This in turn causes a slight flash and the rectifier 
will start, lighting the pilot lamp. A single flash should be suffi- 
cient to start the tube, but in cold weather more may be necessary. 
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Fio. 3.—DraGRAM OF CONNECTIONS. 


In cold weather the starting switch should be left in for at least 30 
seconds before the load switch is thrown in, so that the tube may 
become warmed, thus preventing a sudden change of temperature, 
which is liable to crack the glass The load switch is then closed. If 
the battery voltage is higher than the rectifier voltage, the tube will 
cease to operate; if such is the case the load switches should be 
opened and the dial switch raised one step, after which the same 
operation should be repeated until the battery load can be held or 
until sufficient current is obtained, when the load switch should be 
left closed and the starting switch opened—the pilot lamp will then 
be dark. 
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STREET LIGHTING.* 


BY HAYDN T. HARRISON. 
(Concluded from page 352.) 


The remainder of my Paper I propose to give up to discussing the 
possibilities of improving the existing state of affairs without in- 
creasing the cost in any way, and the only unit I propose to con- 
sider is the minimum illumination derived at any point. It is now 
several years since I came to the conclusion that the efficiency of 
street lighting must be judged by the minimum illumination derived 
at any point, and I devised fittings to increase the light at that 
point. The most efficient of these is now being manufactured by the 
Reason Mfg. Co. of Brighton. 

These fittings are arranged in many different forms to suit special 
positions, but the most efficient is the one which is intended for 
‘straight roads, for which the bulk are required. 

In designing these fittings I took the following facts into con- 
sideration :— 

1. That the rays directed above the horizontal are useless, and 
therefore can be diverted up and down the street to increase the 
distant illumination. 

2. If the posts are erected on the edge of the footpaths, the rays 
which would illuminate the adjacent houses or fields are practically 
useless, unless the houses have a reflecting value, which is very 
rarely the case. 

8. The rays of light illuminating the street near the post should 
be of small value compared to those directed to a distance up and 
down the street, in order to obtain even illumination. 

The above conditions, in short, mean that practically only a 
quarter of the mean spherical candle-power is useful, and that the 
other three-quarters are wasted unless directed into the required 
direction. The extent to which this fitting succeeds is as follows :— 

The average candle-power of the lamps measured from all parts 
of the street will be found to be 2:2 times the mean spherical candle- 
power, and the maximum candle-power measured over the width of 
the road some distance from the post is nearly three times the mean 
spherical, the minimum candle-power measured adjacent to the 
post being equal to the mean spherical candle-power of the lamps. 

One-half of the filaments or glowers of each of these lamps is 
enclosed in a specially-shaped hollow hemispherical reflector, fixed 
at such vertical and horizontal angles that in those positions (as 
viewed from the street), where the reflectors are not in themselves 
increasing the illuminating value of the lamps to more than double 
the maximum of one lamp, the light of both lamps is allowed to 
shine. Thus at no point does it decrease the light, and over the 
greatest area of the street the light is increased to the maximum 
above stated. 

These reflectors are of glass blown on to a mould of the correct 
shape, and in such a way as to form a bottle, the inside of which 
is silvered; the opening is then hermetically sealed when fixing 
the cap; thus a reflector of about 88 per cent. efficiency is obtained 
—which efficiency is practically permanent. In the reflector the 
whole of the hemispherical rays are deflected, whereas in previous 
designs in which the lamp passed through a hole in the centre of 
the reflector, a great number of these rays were not utilised. 
Another point is that the lamps are in such a position that the 
maximum rays are used both in illuminating the distant parts of 
the street direct, and by means of the reflector. 

The table below gives the average multiplying power of the 
author’s reflector fitting as made by the Reason Mfg. Co., the 
unit of light being taken as the mean spherical candle- power of 
the two lamps used in the fitting, the angles at which this factor 
is given being the useful angles for street lighting, and 0 deg. hori- 
zontal coinciding with ths kerb of the pavement. 
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Vertical angle. Horizontal angles. | Mutiplying factor. 
E E i IM ER 
30? (from horizontal) 90° (across street) | 1:05 
30? Do. 709 Do. 15 
15° Do. 50° Do. 2:3 
15? Do. 30? Do. 9:0 
15? Do. 10° Do. 3:0 
15? Do. O (kerb line) 3:0 
15? Do. 10 (house side) 1:6 
30 Do. 30 Do. 0:85 
80 Do. 50 Do. | 0:6 


ee — I 


NorE.—]lt will be seen by above table that, provided the lamps are 
adjusted correctly in the reflectors, the increase of street illumination de- 
rived by the use of the reflector fittings will be much higher than claimed, 
but taking into consideration extra globes, &c., the maximum multiplying 
factor can be taken as 2:5. 


These fittings are free from what is sometimes called the bull's 
eye" effect, as the maximum rays are not concentrated into any- 
where near a parallel beam, but are spread over an angle of 20 deg., 
and rays equal to twice the mean spherical candle-power of the two 
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Abstract of a Paper read on Tuesday, December 12th, before the 
Manchester Local Section of the Institution of Electrical Engineers. 


lamps are spread over an angle of 40 deg., which is generally the whole 
width of the road at a distance equal to twice the height of the post. 

In order to ascertain the type of lamp to use for the purpose 
when basing calculations on minimum illumination it is necessary 
to know the candle-power derived from the lamps at an angle of 
about 20 to 30 degs. below the horizontal, and about 10 degs. on 
the path side, and 80 degs. on the road side, of an imaginary line 
drawn parallel to the kerb; this is, of course, for posts erected on 
either side of the road, which is the present-day practice. For 
lamps giving an equal candle-power at all parts of the lower hemi- 
sphere, this figure will, of course, be the same as the mean hemi- 
spherical candle-power; but for lamps such as arc lamps, gas 
mantles, various types of Nernst lamps, and special reflector 
fittings, it must be taken from actual measurements made at the 
various angles. 

The following table is based on the average of a large number 
of measurements made in the street under working conditions. 
Average mean candle-power of lamps 20 to 80 deg. below horizontal, 
and 10 deg. one side and 30 deg. the other side of line drawn parallel 
to the street :— 


Watts consum’d| Candle-power at 


Electric lamps. per hour. angles stated. 
1. Flame typfee e vis 400 1,300 
2. Open-type aro .......... eee 500 500 
3. Enclosed are 1,000 1,100 
4. Do. ————— 600 550 
5. Reason fitting incandescent lamps 200 120 
6. Do. do. 120 70 
7. Do. do. 60 30 
8. Reason fitting tantalum lamps .. 70 110 
9. Nernst lamps, A" type 100—120 40 
10. Nernst lamps. B" type ........ 50— 60 15 

Gas 1 Gas consumed | Candle-power at 

dr da per hour. angles stated. 
11. High-pressure mantles .......... 80 c.f. 515 
12. Do. dO... hri E rA 20 c.f. | 215 
13. Intensified gas, 2 mantles (City) .. 7˙5 130 
14. 2 low-pressure gas mantles ...... 7:5 75 
15. 1 low-pressure gas mantle ...... 3°75 87 


In order to ascertain the consumption of the high-pressure 
mantles, Nos. 11 and 12, and of the intensified mantle, No. 18, I have 
had to go by the figures in the gas journals, in which No. 1 is gene- 
rally stated at 1,000 c.p., giving 80 candles per cubic foot, and No. 2 
as 600 c.p. of the same consumption. The candle-powers given are 
the average of a large number of measurements I have made, which 
agree very closely with measurements made by others. But I would 
particularly call attention to class 18, which is scheduled under in- 
tensified gas, and appears unduly high. In my opinion this is due 
to the mantles being renewed at more frequent intervals as it is 
based on measurements made in Fleet-street, which, it must be 
borne in mind, is what may be called, without prejudice, a test case. 

It is now comparatively easy to set down the numbers of posts 
and fittings per mile necessary to obtain the minimum illumina- 
tion generally provided for various classes of streets, but in order 
to facilitate this process it is well to have before you a further 
table, showing the direct illumination derived at various distances 
from a lamp giving 1 c. p. at that point; with this it is only neces- 
sary to find the figure which, when multiplied by the various candle- 


Distance apart of Lamps of Various Types to give required Minimum 


Illumination. 
Main Sid Suburban 
thoroughfares. yu E streets. 
Min., O 05 c.pf. | 0025 C. p. f. 0:005 c.p.t. 


Ty pe of lamp. 1 S T 
Distance, Posts Distance Posts Distn'e] Posts 


apart. per apart. per apart. per 
Ft. 1,000 yds} Ft. 1, 000 yds Ft. 1, 000 yds 
1. Electric flame 300 10 " it Sas 
2. Open arc....| 200 15 ee is 
8. Enclosed arc .| 300 10 EN és 
4. Do. 200 15 300 10 2s 
5. Reason fitting, 100 30 140 21 300 10 
6. Do. 70 43 100 30 250 13 
7 Do. 45 66 65 46 150 20 
8. Do. q0 33 130 23 290 10 
9. Nernst lamp. 55 54 75 40 180 17 
10. Do. Qs v 45 67 110 27 
Gas lamps. 
11. Higb pressure, 200 15 800 10 i 
12. Do. 120 25 180 17 i 
18. Intensified ..| 100 30 140 21 ke - 
14. Ordinary ....| 75 40 105 98 | 940 12 
15. Do. 50 60 75 40 170 17 
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powers, gives the required illumination, and then by turning to the 
distance column and multiplying it by two the resulting figure will 
be the distance separating the posts. 

A statement worked out in this way will be found in the preceding 
ing table, the reference numbers relating to the lamps being the 
same as above. 

It must be quite understood that the above table is only approxi- 
mate, and that it and the following table, of which it forms a 
factor, are therefore simply for comparative purposes. 

From the above table is is easy to calculate the quantity of elec- 
trical energy and gas consumed for illuminating 1,000 yds. of 
streets, up to the various standards necessary with the illuminants 
at one’s disposal; and if electrical energy be taken at 14d. per 
Board of Trade unit, and gas at 2s. per 1,000 cubic ft., a very useful 
table of comparative costs is arrived at. In order to make this ap- 
proximately annual cost, I have taken the burning hours at 4,000; 
the results are given in the following table :— 


No. of Main . Suburban 
system. Electric. street. Side street. | Sirel. 
Units. £ s. | Unit. £ s | Units. £ s 
1 16,000 100 0 T is » sí 
2 30,000 187 10 E M | ex 95 
3 40,000 250 0 » TOL NES " 
4 36,000 | 225 0 | 24000 150 0! . i 
5 24,000 150 0 16,800 105 5 8,000 50 0 
6 20,640 129 5 14,400 90 0 6,240 38 11 
7 15,800 98 15 11,000 68 15 4,800 30 0 
8 9,000 56 5 6,440 40 5 2,800 17 10 
9 24,000 150 O 18,000 112 10 7,480 46 15 
10 zs 2s 10,000 93 15 6,000 37 10 
Gas. Gas, ' Gas. 
1,000 o.t. 1,000 cf. 1,000 c.f 
11 1,800 | 180 0 1200 120 0 
12 2,000 | 200 0 | 1,360 136 0 | 
18 900 90 0 630 63 0 2 i 
14 1,200 190 0 840 84 0 | 360 36 0 
15 900 90 0 600 60 0 , 255 25 10 


I will now pass on to the next detail—namely, the cost of main- 
tenance of the various types of lamps. This, again, I have gathered 
from various sources, but as the interest and sinking fund on mains 
and services is very rarely charged to the street lighting, I propose 
to leave out this item for the present; on the other hand, I include 
interest and sinking fund on all apparatus proper, including the 
posts. It has been difficult to obtain any reliable information 
regarding high-pressure gas lamps, but I have included an average 
of that which I have been able to obtain. 

Maintenance Charges, Including Renewals, Cleaning, Lighting and Er- 


tinguishing, Interest and Sinking Fund, but Excluding Cost of Elec- 
trical Energy and Gas. Extended Over a Period of 4,000 hours. 


1. Electric flame are (long burning) ........ ess pe eat £9 0 
2. „  Openaro...... ERR —— HM e 9 0 
„ enclosed arð ................ e ꝗ : eee. 410 

4 99 99 „„ „„ „„ „„ „„ „% % %%% %/%é—00mS % „ „„ 6% %% „%„%„%—f „„ 0 4 0 
5. „ Reason fitting ceece 1 0 
6. " „ RAEE ue acie ad ga eq Pes 1 0 
7. 5 / Ren qup tartans rere ar 1 0 
8. „ Reason Tantalum lam[pd; e 2 15 
9. » «6 Nernst lamp easiest aenes 1 2 
10. T "NEC 1 2 
11. Gas high-pressure mantles .................... 7 0 
12. „ B o CP dd 5 10 
I5. 4, ntenafied i: 1 bla e xr ra RE EIE 2 5 
14. „ twolow-pressure mantles ............ RE Giese does 1 15 
15. „ one low-pressure mautle 1 10 


If the above costs be added to those in the previous table, we get 
the following, which will give the average total cost per annum for 
all- night lighting of 1,000 yds. of streets, under the various require - 
ments and conditions of lighting :— 

Total Cost per annum (4,000 hours) per 1,000 yds. of Street. 
Main STREETS. BIDE STREETS. 


Electric— Flectric— 
Sy'm. Supply. Maintenance. Total. | Sy'm. Supply. Maintenance. Total. 
£. 8. £. s. £. 8. £. s. £. s. £. 8. 
1.100 0 .. 90 0.. 190 0 1. — — — 
2. 187 10 135 0 .. 322 10 2. — — => 
3. 250 O .. 45 0.. 295 0 3. — — . — 
4. 225 0 60 0 . . 285 0 4. 150 0 40 0 .. 190 0 
5. 150 0 25 0.. 175 0 5. 106 5 21 0.. 127 5 
6. 129 5 43 0.. 172 5 6. 90 0 30 0 . 120 0 
7. 9815 .. 66 0 .. 164 15 7. 62 15 46 0 .. 108 15 
8. 56 5 100 15 .. 157 0 8. 40 5 63 0 .. 103 5 
9. 150 0 59 8 209 8 9.11210 .. 41 0 . . 156 10 
10. — . — — 10. 98 15 .. 5012.. 144 7 
Gas— Gas— 
11. 180 0 105 0 285 0| 11.120 0 70 0.. 190 0 
12. 200 0 137 10 337 10 | 12.172 0 93 0 .. 265 10 
13. 180 0 67 10 247 10 13. 63 0 47 5 . 110 5 
14. 120 0 70 0 190 0| 14. 84 0 .. 49 0 133 0 
15. 90 0 90 0 180 0| 15. 60 0 60 0.. 120 0 


889 
SUBURBAN STREETS. 
Electric— 
System. Supply Maintenance. Total. 
D verses . £50 0 0 ...... £10 0 00 £60 0 0 
6 ...... 8910 0 - 13 0 0 ...... 5210 0 
7 „% BO 0 0 ...... 20 0 0 ...... 50 0 0 
„ 0. 22 2710. 0... 45 0 0 
9 .. 4615 0 ...... 18140 65 9 0 
10 ...... 8710 0 pka 29 14 0 .. 67 4 0 
Gas— 
14. s 86 0 0 ...... 21 0 0 ...... 57 0 0 
1 25 10 ...... 25 10 0 51 0 0 
The foregoing tables demonstrate several interesting points, the 
importance of which, I consider, cannot be over-rated. They are 


as follows :— 

1. The use of large units of light for general street illumination is 
expensive, and should be avoided where possible. 

2. The cost of maintenance is very often as high, if not higher, 
than the cost of electrical energy or gas; it must be borne in mind 
that in the table electrical energy is taken at 14d. per unit—it is very 
often less than this for street lighting, in which case the cost of main- 
tenance becomes a still more important factor. 

In calculating the cost of electrical energy when using carbon 
incandescent lamps, I have taken the lamps as consuming 4 watts 
per candle-power—which is reduced to 2 watts per candle-power, or 
even less, by the Reason fitting; but, even if no special fitting had 
been used, four 10 c.p. lamps consuming 160 watts are, when placed 
at 20 ft. apart, better than 160 c.p. lamps spaced at 80 ft., as the ratio 
of minimum illumination derived is 16 to 1, whereas the efficiency 
of the lamps is only 4 to 1. 

Before concluding, I should like to give my opinion of the direc- 
tions in which I believe improvements are likely to be made with 
existing electric lamps and apparatus for the particular purpo 
under consideration ; these are :— | 

1. Improvements in the methods of connecting and controlling 
electric lamps. 

2. Reduction in maintenance costs. 

8. Correct disposition of lamps and choice of suitable fittings, &c. 

Improvement No.1 is probably the one which should be and must 
be dealt with when street lighting installations are being originated. 
It is by far too common & practice to connect street lighting across 
the ordinary distributors in the same way as gas lanips are connected 
to the existing mains. In the case of gas lamps, nothing could 
be gained by adding to the usual mains, as it is essential that each 
lamp should be lighted individually, without any complicated or 
wasteful ignition apparatus being used. With electric lamps quite 
another condition of affairs exists. A saving of at least 6s. per post, 
which sometimes amounts to 15s. per annum, can be made by using 
& separate network, and if this street lighting network is laid on & 
suitably-designed basis—such as that used by Mr. Wilkinson, of 
Harrogate —a considerable saving results. 

Mr. Wilkinson has RE Ae me particulars of the system of 
street lighting mains which he has recommended for Harrogate ; 
briefly described, it consists of laying unarmoured cables in gas 
barrel situated underneath the flags or paving adjacent to the kerb- 
stones. Not only does this system dispense with the cost of ex. 
cavating, but also has the advantage that the pipes and mains are 
in & fairly dry and accessible place, and can be laid without causing 
street obstruction. For the purpose of comparison I have drawn up 
the table below giving the approximate cost of mains and services 
for 1,000 yds. of street providing for 88 posts pace on one side of the 
road only ; you will notice that I have given both series and parallel 
systems of connecting the lamps for reasons I will describe later. 


| Interest and | Interest and 


System 1 sinking fund sinking fund 
dg. at 6 per cent.] per post. 
Twin lead- covered armoured 4300 £18 0 say 98. 6d. 
Single » series ........ 200 12 0 6s. 3d. 
Wilkinson system parallel ...... 100 6 0 8s. 2d. 
12 „ series 75 4 10 28. 7d. 
Connecting to existing distributor 40 2 8 Is, 3d. 


Note.—In the series system it is taken for granted that the street 
mains are cunnected to a distributor or feeder at each end of the street. 
From the above table it will be seen that, provided a suitable system of 
mains is used, the sinking fund will in no way approach the cost of 
eeparate switching, which point combined with the advantages of central 
control, tends to the conclusion, in my mind, that a separate network 
should be put down where possible. 

The highly efficient incandescent types of lamps which are now 
being put on the market, such as Tantalum and Osmium, are much 
more suited for low voltage than high ; in fact, the high prime cost 
and reduced lasting powers of these lamps is largelv due to the 
attempts the makers have made (by reducing the sectional area and 
increasing the lengths of the filaments) to adapt them to the existing 
pressures of supply undertakings. These lamps, provided their last- 
ing properties are improved, are eminently suited for street lighting, 
on account of their high efficiency and steady light-giving power. 
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I have therefore lately been experimenting with these lamps con- 
nected in series with most gratifying results, and trust shortly to be 
able to recommend the supply of these lamps for street lighting 
purposes. They will be low voltage (10 to 30), with thick filaments, 
intended to be rtn in series throughout the street, controlled at the 
end of each series by a magnetic relay switch connected to the 
previous series, in a similar manner to that used for arc lighting 
by Mr. Robinson, of Hackney, and others. A very simple cut-out 
prevents a fault in any lamp extinguishing the series. I will give 
an example showing the cost of installation, maintenance, and supply 
of energy for lighting 1,000 yde. of street on this principle. . 

Taking the average side street requiring a minimum illumination 
of 0:025 c p. ft. 
required direction, 88 posts and lanterns would be necessary. If 
each of these is fitted with two Osmium lamps giving 10 c.p. each 
they will, with Reason reflectors, provide the necessary cand le- power. 

With a 440-volt distribution, the two lamps in each lantern would 
be connected in perallel, the posts being connected in series, 11-volt 
n would, therefore, be suitable. 

The diminution of candle-power with the Osmium lamp is so 
small that 2,000 hours' burning per lamp should be satisfactory. 
The following estimate is, therefore, probably correct :— 

CAPITAL CHARGES.— Mains and services, £75; 88 posts erected, 
£57; 88 lanterns and reflectors, £45; relay switch and cut-outs, 
&c., £28 ; total, £200. 

RUNNING CHAROESs (per 4,000 hours).—Interest and sinking fund 
on above at 6 per cent., £12; 152 lamps at 8s., £22 105. ; cleaning, 
&c., at 88. per post, £5 14s.; 4,000 units at 14d. per unit, £25; 
total annual cost, £65 10s. ; total annual cost per post, £1 14s. 6d. 

These x gale show that even when including inter. st and sinking 
fund on all materials and mains, street Jighting can be carried out 
at a profit by means of electricity at a price far below the average 
charge for gas when giving the same result as regards illumination. 
Moreover, this system of connecting and control is the best method 
of embod) ing improvement No. 2, as it permits of further economies, 
such as rcduction of burning hours, dispensiog with the lamps or 
some of them on moonlight nights. The erection of new posts makes 
it possible to space the lamps at the correct distance for the class of 
street which is to be lighted and the ty pe of lamp to be used. I have 
taken 10 c.p. 11-volt Jamps in the example, but it is quite conceivable 
that, say, 15 or 20 c.p. lamps would result in a further saving if the 
lamp renewals are to cost 3+. or more, though, of course, the 
diversity factor would te increased. 

The author, in conclusion, wishes to record his indebtedness to 
the various gentlemen who have so kindly assisted him from time 
to time by sending him particulars of the street lighting under 
their control. Also to Mr. Kent, of Croydon, and Mr. Fairey, of 
Finchley, for assisting him when making photometric measurements 
in the streets, and finally to Mr. Haydon, of Faraday House, who has 
done much of the tabulating and similar work which has been neces- 
sary in order to lay before you the various figures of comparison. 
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THE OERLIKON 200 H.P. TRACTION MOTOR WITH 
AUXILIARY POLES. 


In a recent issue of the Schweizerische Elektrotechnische Zeit- 
schrift, Dr. H. Behn-Eschenburg describes a new type of traction 
motor by the Oerlikon Co. The motor in question is capable of 
developing 200 H. P. at the one hour's rating at about 400 revs. per 
min. It is designed for a voltage of 700 to 800 volts. Figs. 1, 2 
and 3 illustrate the details of construction, while Figs. 4 and 5 show 
some characteristic curves of the motor. In order to obtain a good 
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Using lamps giving a maximum of 40 c.p. in the 
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effective length of the armature, but at the ends of the armature 
core slots take the place of the holes, as indicated in Figs. 1 and 8. 


The number of armature bars is 518, and the commutator has 259 
segments, each 5 mm. (0:197 in.) wide. Auxiliary poles are provided 
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Fia. 2.—OERLIKON 200 R. p. Traction MOTOR WITH AUXILIARY POLES. 


in the manner indicated in the illustrations, and it is said 'that the 
motor operates sparklessly when fed with 300 amperes at voltages 


E 
£ 1,000 8 
* Š 
& 750 E 
: e 
$ 50 8 
AE 
250 M 
25 50 75 100 125 150 175 200 225 250 
Horse-power. 
Fio. 4.—SPERD AND EFFICIENCY CURVES or OERLIKON 200 H. p. TRACTION 
Moror, 


Curves nj and 7, represent the efficiency and speed respe:tirely when all four 
fleld coils of the motor are energised. 
Curves n; and z represent the speed and efficiency when three fie'd col's of the 
motor are energised. l : 
Curves n: and 74 represent the speed and efficiency when two field coils of the 
motor are energised. 
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Fic. 3.— SECTIONS THROUGH OERLIKON 200 H.P. Traction MOTOR WITH ACXILIARY Porrs. 


mechanical design and to avoid binding wires, which are not always 
satisfactory, the armature bars are embedded in holes and not in 
These holes extend over the whole 


slots, as is usually the case. 


up to 800 volts and speeds ranging from O to 1,000 revs. per min. : 
The motor speed can be varied, as indicate. àu the footline to 
Fig. 4, by cutting out one or two field coils, aud it is stated that 
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such cutting out of field coils does not affect the commutation. 
Both field and auxiliary poles are wound with copper strip, the 
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Horse-power. 
Fic. 5.— TzurzzgATURE Curves or OERLIKON 200 RH. . Tracrion MOTOR. 
Curve 11 corresponds to a maximum temperature rise of are 


?9 * 9 97 99 9? 


1 turns being insulated with presspahn. The motor weighs 
7,720 Ib. 


CONFERENCE ON SMOKE ABATEMENT. 


As briefly mentioned in our last issue, a conference and 
exhibition on Smoke Abatement was opened on Tuesday last, 
December 12th, at the Royal Horticultural Society’s Hall, 
Vincent-square, Westminster, and was continued throughout 
the following two days. Sir Oliver Lodge, D.Sc., LL.D., 
F.R.S., was President of the conference. We give below a 
general report of the proceedings. 


Tuesday, December 12th. - 


Sir Oliver Lodge, F.R.S , who was unfortunately slightly in- 
disposed and unable to travel to London, sent some notes on 
his address, * The General Problem of Combustion Reform." 
These notes were read by Sir William Richmond, R.A., who 
introduced the subject by a few remarks on the lamentable 
effects of smoke on works of art, architecture, &c., instancing 
a pM the damage which is being done to the fabric of 

t. Paul's. 


Sir Oliver Lodge's addrees commenced by pointing out how very appro- 
priate it was that the Conference should have been held under the joint 
auspices of the Royal Sanitary Institute and the Coal Smoke Abatement 
Society, for nothing could be more insanitary in the long run than the 
sun-obscuring atmosphere in which we artificially arrange to live. Coal 
smoke contains many other products besides coal tar, asphalt, manures, 
&c. ; it contains eulphurous acid, an ingredient of most noxious charac- 
ter, which speedily becomes oxidised into oil of vitriol. Assuming that 
people are awake to the evil, the problem is to find a remedy. One 
remedy that has been suggested is the electrification of the air on a large 
scale, a plan which Sir Oliver has himself brought within measurable 
distance of application. He believed this to be the appropriate method 
of dealing with river and sea mists and in general with fogs of a non- 
avoidable kind, but it would need considerable capital expenditure to try 
it on a large scale. The right way, however, of dealing with a town fog 
was to refrain from producing it—that is to say, not to permit imperfect 
combustion in large cities, but only combustion planned and executed in 
such a way that no halt-burned products shall escape; and likewise to 
insist that the material barned shall attain a moderate average of purity, 
the amount of sulphur especially being kert down. | 

The scientific and satisfactory combustion of crude coal as it is dug out 
of the pits,.Sir Oliver continued, was an impossibility. Its solid and 
gaseous constituents should be first separated from one another. The 
solid. constituents in the form of coke were of value for smelting and 
manufacturing operations, but it was this portion which contained the ash 
and dirt. The processes involving the use of solid fuel should not, in his 
opinion, be carried on in a big city, but should group themselves round a 
coalfield, so that the cost of carriage might be small. The gaseous pro- 
duct, on the other hand, readily lent itself to purification and chemical 
treatment, and could then be easily transmitted to any distance and there 
burned in a scientific and proper manner. 

Another scientific method of dealing with coal was to turn almost the 
whole of it into gas— i.e., all except the ash by judicious supply of air 
and steam. Gas of this kind, such as producer gas," could be made very 
cheaply. There were advantages and disadvantages in every plan that 
had bonn suggested, but there was not one plan for the combustion of gas 
that did not far eclipse the uncivilised and essentially savage method of 
heaping a pile of crude coal together and setting alight to it. 

After calling atte. to the elaborate series of operations entailed in 
obtaining coal from a. :¢ and burning it in a city, and the greater simplicity 
of the process of tt 


'nductión, distribution and burning of gas on a: 


large scale, Sir Oliver pointed out how much of the prejudice 
" gas-fires" was due to the very unsuitable conditions under which the 
gas was usually burnt. An important condition for complete combustion, 
was that there must be no cold surfaces to interfere with the ignition, Gas 
must be raised to & certain temperature before it would ignite. In many 
domestic grates there was far too much iron. By rights there ought to be 
nothing but non-conducting material within reach of the flame, otherwise 
the portion of the flame in contact with the good conductor was neces- 
earily extinguished, and much of the material escaped unburned. Because 
the products which escaped up the chimney were invisible, it did nót 
follow that there bad been complete combustion. The avoidance of cold 
surfaces in open fire places and stoves should not present great difficulty, 
but in the firing of boilers the introdüction of cool surfaces into the flame 
seemed almost unavoidable, and it was to be hoped that gas engines would 
gradually replace steam engines and enable us to dispense with the pri- 
mitive and unsatisfactory arrangement of obtaining power by the boiling 
of water. Even supposing that all the heat generated was absorbed by the 
boiler, the escape of unburned material already mentioned, and the drop 
of temperature between the furnace and the boiler would still account 
e : great loss of available energy for which there was nothing whatever 
ghow. 

Another condition for complete combustion was the adequate supply of 
air unmixed with carbonic acid or other material. In boiler furnaces, 
however, there was this difficulty, that if too much air: was intro- 
duced, combustion was too perfect and ihe flame had insufficient 
radiating power. The only way in which heat could be conveyed from 
a flame to a cool surface was by radiation. It was impossible to bring 
a flame into contact with a cool surface, as it became extinguished 
where it touched and a layer of non-conducting gas intervened, across 
which the heat could only pass by radiation. Accordingly a luminous 
and somewhat smoky flame was necessary in a boiler furnace unless the 
walls of the boiler were so thick or so covered with studs that the surface 
exposed to the flame might become red hot and above the temperature of 
ignition. The combustion must, therefore, be completed by air introduced 
beyond the boiler and before the smoke stack. 


A Paper was then read by Dr. W. N. Shaw, F.R.S., on 
** Is London Fog Inevitable.” 


Tho following is an abstract :— 


The consideration of this question has an important bearing upon the 
practical question of the abatement of coal smoke. There is nothing 
physically impossible in the idea of dispensing with coal smoke. To 
find & substitute for our accustomed methods of warming and.cooking 
may be difficult, but is not impossible. But there may be some who are 
of opinion that if there are to be fogs in any case, the effort necessary to 
keep them clean is not worth the trouble and expense, and a review of 
certain facts which bear upon the question may be of some assistance. 
Mr. Brodie, of the Meteorological Office, in & Paper read before the Royal 
Meteorological Society, has given statistics to show that there has been in 
late years a decline in the frequency of fog in London. An investigation 
was made a few years ago on behalf of the Meteorological Council, with 
the assistance of the London County Council, by Capt. C ter and 
Mr. Lempfert. T came to the conclusion that in winter 
London was never free from a smoke haze, and that many light 
fogs may be attributed to smoke alone. To form an estimate of what 
would be left if the smoke could be disposed of, we have to deter- 
mine the cause of the formation and of the persistence of fog. 
The most frequent cause is the cooling of the surface by radiation 
under a clear sky. As the air gets cooled by contact with the cold surface 
it flows gradually downward. Fog will form in the descending air if it 
becomes cold enough to go below the dew point. If the ground has been 
saturated with rain before the cooling began the dew point will be high 
and the formation of fog is all the more certain. Out of the 39 cases 
dealt with in the winter of 1902-3 Mr. Lempfert assigns 24 to the effect of 
radiation of the kind mentioned, three to the slow passage during a change 
of weather of warm air over the surface which had been previously chilled, 
and four to the formation of cloud above the surface ; eight he considered 
as consisting practically of smoke and nothing else. Thus if the figures 
for that particular winter can be accepted as a guide, the Smoke Abate- 
ment Society has about 20 per cent. of London fogs to deal with abso- 
lutely, ak the lawyers say. The remainder depend upon physical processes 
which are not within our control. 


Wednesday, December 13th. 

The day was chiefly devoted to Domestic Smoke Abate. 
ment,” but among the Papers submitted were the following :— 
A RECORD OF THE WORK OF THE LEEDS SMOKE 
ABATEMENT SOCIETY.* 


ainst 


BY PROF. J. B. COHEN, PH.D., B.SC. 


The Leeds Smoke Abatement Society was formed in 1890, with the 
following objects: (1) To determine the nature and extent of atmospheric 
impurities arising from coal smoke. (2) To consider the question of coal 
consumption in boilers, furnaces and domestic fireplaces, (3) To examine 
the efficiency of the present system for controlling the emission of smoke. 
Sulphur dioxide is a product of coal combustion, and is always present in 
town air in varying amounts, increasing enormously in foggy weather. 
It is rapidly converted into sulphuric acid, which is non-volatile, and 
which is deposited, and corrodes whatever it touches, The estimation 
of sulphur dioxide in town air was begun in Manchester about 1890, and 
carried out by the Smoke Abatement Society there. The resuits showed 
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_ that in all weathers the propoition of sulphur dioxide in the centre of the 
town was generally double, but occasionally three or four times as much 
as that found about a mile from the centre, The largest quantity was 

present in foggy weather, when as much as 32 milligrams in 100 cubic ft. 

was recorded. | | 
It is estimated that about 4,000 tons of coal are daily consumed in 

Leeds, which at 3 per cent. means 20 tons of soot. This percentage has 

been directly estimated by aspirating large quantities of air through a 

carefully-weighed plug of cotton wool, with & result which approximates 

very closely to the above figure. Most of the 20 tons of soot ia blown 

&way, but we find that about half & ton falls in Leeds each day. The 


estimation of the daily soot-fall was made in the following way. In 


Jan , 1892, snow fell and lay on the ground for several consecutive 
days during clear, frosty weather. A square yard of snow was removed 
.daily from the parish churchyard, the snow was melted, and the soot 
estimated. Of the daily soot-fall at least 25 % sticks and is not removed 
by lain. This was determined by means of glass plates, which were placed 
in exposed positions out of the immediate neighbourhood of chimneys. 
Every few weeks the pee were taken down, rinsed with water, and the 
deposit then removed, analysed and weighed. The amount of carbon 
calculated as soot represented the quantity mentioned above. It was 
interesting to observe that the plates exposed at the same time about 
9 miles from Leeds remained almost as clean as when originally placed 
in position. In addition to estimating the quantity of sulphurous acid 
and soot the loss of light was also determined by making comparative 
observations at different stations in and outside the town. The difference 
was very marked, and showed & considerable loss of light in the town, 
Nin must be ascribed to the pall of smoke which remains suspended 
ere. 

Turning now to the efficiency of the method of control, the Leeds bye- 
law which defines the Public Health Act of 1875 limits the duration of 
black smoke from factory 5 to five minutes in the hour. In 
Leeds we did our own inspecting for three weeks, and during that time 
out of 79 boiler chimneys selected indiscriminately and observed for one 
hour each, 51 emitted black opaque smoke for over ten minutes in the 
hour. Yet the average number of convictions a year for making a smoke 
nuisance is ludicrously emall. ‘There are on the average about half-a- 
dozen convictions in the year at 10s. each. 

Acting on the above suggestion of Mr. A. E. Fletcher, our society de- 
cided to press for the inclusion of all factory chimneys in the Alkali Act, 
so as to place the whole matter of smoke in the hands of experts, just as 
the control of noxious fumes are under the careful supervision of the 
Government alkali inspectors. It would only mean an extension of the 
Alkali Act to bring the chimneys cf all works under the came kind of 
control. In December, 1895, a resolution was passed that the Local 
Government Board should be memorialised for the appointment of 
Government inspectors, and the £ociety joined forces with the Manchester 
Smoke Abatement League and the Sheffield Smoke Abatement Society. 
The memorial was very largely signed by all the principal sanitary, 
medical, architectural], and botanical societies in Lancashire, Yorkshire, 
and elsewhere, but was never presented. Those who had the duty of 
making arrangements for the deputation were sent from the Local 
Government Board to the Home Office and then sent back again, and the 
President of the Board finally declined to receive either deputation or 


memorial. 


THE ACIDS OF SMOKE.* 


BY 8, RIDEAL, D. sc., ¥.I.C. 


Figures were given in this Paper showing the quantities of sulphurous 
acid in the atmosphere under various conditions, and illustrating the 
excessive amount which is found in districts where much coal is burned. 

The substitution of coke for coal is only a partial remedy for the nuisance, 
as at present the gas industry is not restricted as to the sulphur content of 
coke. The sulphur in coal gas, however, is diminished by the amount of 
sulphur retained in the coke and also by the compulsory absorption of the 

sulphuretted hydrogen in the crude gas. So that the universal adoption 
of gas heating would do much to mitigate the evil. | 


THE DISTRIBUTION OF PRODUCER GAS AS A MEANS 
OF ALLEVIATING THE SMOKE NUISANCE.* 
BY A. B. E. ACKERMANN. 


Almost anything can bedone if expense is no object, but most engineering 
schemes must pay for themselves, either directly or indirectly. It has 


been estimated by the Hon. Rollo Russell that the total cost of fogs in- 


London is over £5,000,000 per annum. Hence we see that even one 
year's cost would provide capital enough for a very large scheme, and 
consequently I argue that a successful, even if very costly, scheme would 
pay. Figures, based on records made during 20 years, show that during the 
months from November to February, London gets only half the sunshine 
that southern England gets, or only about 12 per cent. of the possible 
amount. Between May and August the sunshine in London amounts to 
no less tran 84 per cent. of that actually experienced by southern England, 
‘or 37:8 per cent. of the possible amount. The difference between 81 per 
cent. for the summer and the 50 per cent. for the winter, shows a loss of 
‘sunshine due to the excess of winter smoke over summer smoke of 
34 per cent. calculated on what southern England actually receives. To 
combat the smoke fiend, my proposal is that producer gas should be dis. 
tributed to houses for warming and cooking and to factories for industrial 
purposes. Producer gas is made from the cheapest coal and has a calorific 
value of about one-quarter that of ordinary illuminating gas and can be 
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produced, even on a small scale for 34d. per 1,000 cubic ft. The South. 


Staffordshire Mond Gas Co. now have some 14 miles of producer gas 
mains laid, and though they started to deliver gas only six months ago, 
the out-put is already 12,000,000 cubic ft. per day from the generating 
station at Dudley Port. This gas, however, is all used for industrial 
purposes, so will not decrease domestic smoke. The Act of Parlia. 
ment under which the company was formed does not allow them 
to distribute gas for use in private dwelling houses.“ When I 
first suggested the distribution of producer gas for the purposes named, 
I was not aware that it had been used for cooking and warming, 
though of course natural gas (which has & much higher calorific value) 
has been so distributed and used in America for years. On making 
inquiries, i$ turned out that the Gloucester County Asylum has used pro- 
ducer gas for cooking during the last 22 years, while it has been used at 
the Walthamstow Isolation Hospital for thelast five years. Inthelatter 
case it is used for driving the gas engines which generate electricity for 
lighting, and it is distributed for warming the blocks of buildings, for the 
hot water supply, and [for cooking. The cooking apparatus is arranged 
against two of the walls, and over it there are two wrought-iron hoods 
which stand out from the walls, and are placed 6ft. above the floor level. 
One of these was provided with an electric fan for drawing off the fumes, 
but very often they did not find it necessary to use this. Producer gas is 
also used for cooking at the works of the following firms: Messrs. Ash- 
more, Benson, Pease & Co. (Ltd.), Stockton-on-Tees ; Megsrg. Brunner, 
Mond & Co. (Ltd.), Winnington ; and the Co-operative Wholesale Society, 


Irlam. 


SMOKE PREVENTION AND COAL CONSERVATION.* 


BY ARTHUR J. MARTIN, A.M.I.C.E. 


The first and most obvious effect of a black fog is loss of light. The 
immediate consequence of this is a large expenditure on artificial light, 
estimated at not less than £7,000 per day. This item is, however, trifling 
compared with the loss entailed by the disorganisation of traffic, on which 
it is impossible to place even an approximate value. The damage done 
by smoke and other products of combustion to property of all kinds entails 
& further heavy loss, and, looking at the matter as a whole, the Hon. Rollo 
Russell has estimated the annual cost of fogs in London at from three to 
five million pounds. The secret of the immunity of most continental 
cities from the black fogs of London lies chiefly in the difference between 
their modes of heating and our own. The influence of the domestic 
heating arrangements on the atmosphere of a city is strikingly shown by 
a comparison of the air of New York, where bituminous coal is unknown, 
with that of London. The weight of coal consumed in the Metropolitan 
Police District of London during 1903 was over 15 million tone, Of the 
64 million people composing the population of greater London 43 million 
reside within tbe city and the county, and it is fair to assume that the 
population inhabiting the smaller area burns its due proportion of the coal 
consumed in the larger. At this rate 10,400,000 tons per annum are 
burnt every year on 75,000 acres, an average of 851 lb. per acre per day. 
On a moderate computation the daily mid-winter consumption is probably 
not less than 11 times the average, or say, 1,135 Ib. per acre per day. 
The repert of the Royal Commission on Coal Supplies contains the 
following important table, giving an analysis of the total yearly con- 
sumption of coal in the United Kingdom, with an indication of the saving 
which may be effected in each of its various uses: — 


Consumption Saving in 


in millions millions Means of economy. 


of tons. of tons. 
Railways .............. 12 to 14 5 to 7) Gas generators and en- 
Steamerrs . 6, 8 — gines and electric 
Factories 40 „ 45 20 „ 80 motors and electric 
ines „ AD 4.19. 5-5. T traction. 

Blast furnaces .......... 16,18 2,, 3 JGas engines and re- 
Iron and steel. 10,12 2,, 8f covery ovens. 

Other metals............ 2 — 


l, 
Brickworks, potteries, eui 4: 6 


1 9 [s generators and 
works, chemical works. x 


coke. 


Gas works...,.......... 14 „15 em iretur: and heating 
Domestic fires ......... . 80,360 5, 8j briquettes and coke. 
143, 168 40 „ 60 


The electrical transmission of power is handicapped by the .neces- 
sity under which electricity labours of generating and transmitting the 
power at the precise rate at which it is used at any moment. The switch- 
ing on of a light or motor at a remote corner of the area of supply must 
be responded to on the instant by a corresponding increase in the power 
put forth by the generator. This necessity would be done away with if 
electrical energy could be economically stored ; but an electrical accumu- 
lator, commercially available on the scale required to be of much value 
in equalising the work of a large generating station, is not yet in sight. 
The plant for the generation of the current, the line and the converting 
machinery at both ends of the latter must all, therefore, be capable of 
working at three or four times the average rate of demand, with a cor- 
responding increase in the initial outlay. These considerations apply 
with almost equal force to transmission by compressed air. Here, again, 
gas shows to marked advantage, in that it can be stored more cheaply and 
conveniently than any other vehicle for the conveyance of energy. Not 
only so, but the storage involves practically no loss, whereas an electrical 
accumulator, under the best conditions, will not give back more than about 
80 per cent. of the power delivered to it. The compressing plant may, there- 
fore, be stopped at any time for repairs either to itself cr to the pipe line, 
or for any other reason, without interrupting ‘the service. The impor- 
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tance of power transmission on a large scale from the collieries, by 
whatever agency, lies not merely in the avoidance of conveying, handling 
and distributing the coal, with their attendant costs and wastes, but 
also in the economies which it renders possible as regards both the 
quantity and quality of the fuel consumed. The wastefulness of the 
small steam plant is proverbial. The generating plant at the collieries 
enjoys a further advantage in the facilities which it possesses for 
the utilisation of less expensive grades of coal, particularly of the 
dust and smaller fragments of which no use is at present made. The 
following are instances of long-distance electrical transmission on a 
large scale: Michoacan and Guanajuato, Mexico (100 miles, 2,250 B. p., 
60,000 volts), Cenischia, Italy (38 miles, 5,600 E. ., 30,000 volts), Ogden 
Cahon, U (38 miles, 5,000 H. ., 16,100 volta), Cauvery Falls, India 
(93 miles, 7,000 R. ., 30,000 volts), Yuba Falls, California (222 miles, 
15,000 E. P., 40,000 volts). These transmissions were in all cases effected 
at very high tensions by means of bare overhead conductors, which it 
would probably not be possible to employ in this country. If insulated 
underground conductors had to be used, not only would the cost of the 
line be enormously increased, but the working potential would have to be 
very much lower than could safely be employed overhead. Moreover, 
in all the cases cited, the current was generated by water power. It is 
obvious, therefore, tbat the distances to which the energy in question was 
conveyed afford no criterion of those over which the transmission of elec- 
trical power from coal is commercially possible. In gas transmission, 
exoept for the ordinary city supplies, some of which are piped to very 
respectable distances, little has yet been accomplished. The most notable 
undertaking in this field is that of the South Staffordshire Mond Gas 
(Power & Heating) Co., which has been formed to supply the gas from 
which it takes its name over an area of 168 eq. miles, lying between Bir- 
mingham and Wolverhampton. The author then proceeded to give de- 
tailed figures showing the saving which can be effeeted by piping gas from 
the eoalfields instead of, as at present, conveying the coal in trucks or 
steamers. He expected it would be possible to deliver gas in London at 
8d. or 10d. per 1,000 cubic ft., and figures were quoted to show that gas 
would in this case be a cheaper fuel than coal for generating stations. At 
the conclusion of the Paper the following resolution was adopted :— 

„That in view of the need for husbanding our coal resources, the de- 
plorable and increasing evils produced by smoky fogs, and the desirability 
of providing a cheap smokeless fuel for domestic and industrial use, the 
councils of the Royal Sanitary Institute and the Coal Smoke Abatement 
Society be asked to join in a memorial to His Majesty’s Government, 
setting forth the urgency of these questions, and praying that His 
Majesty's Government will be pleased to appoint a strong permanent 
committee to deal with them." 


A visit was paid in the afternoon to the generating station 


of the Underground Electric Railways Co. of London, in Lot’s- 


road, Chelsea. The experiments being carried out for H.M. 
Office of Works by the Smoke Abatement Society at 12, Dela- 
hay-steet, Westminster, were also inspected. 


(T'o be concluded.) 
MM | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Deformation of Moving Electrons.—According to the hypo- 
thesis of Lorentz, the axis of the electron which lies in its 
direction of motion is shortened in the ratio 1: Vs, where 
$—] — w*/v?, This shortening extends to all matter, and accounts 
for the negative result of the Michelson-Morley interference 
experiment. Now À. H. Bucherer announces that Kaufmann's 
latest results as to the longitudinal mass of Becquerel rays do 
not agree with Lorentz's deformation, but they agree with 
the theory of the incompressible electron as well as with 
a rigid 00 The author's incompressible electron is 
shortened in the direction of motion and expanded in all 
directions normal to the direction of motion, thus becoming a 
Heaviside ellipsoid with one axis of length a /s and two axes 
of lengths a/ Vs. This also accounts for the Michelson. Morley 
experiment, but it has distinct advantages over the Lorentzian 
deformation. It is not necessary to assume new and unknown 
forces within the electron, and the energy of the internal forces 
remains constant. The new electron has no tendency to turn 
its longest axis into the direction of motion, and the work of 
the external forces equals the increase of energy of the field. 

[A. H. BUcnsnm, Physikalische Zeitschrift Dec. 1, 1905.) 


Small Spark Lengths. —G.M. Hobbs has studied the behaviour 
of very small spark-gaps in order to explain the results 
obtained by Earhart and Carr, and to find whether Paschen’s 
law of the constancy of the product of maximum gas pressure 
and sparking distance for a given P.D. applies to these small 


gaps. He finds that with gaps ranging from zero to 0:003 mm. 
(34) the discharge is wholly independent of the gas between 
the electrodes. It simply depends upon the nature of tho 
metal, and the heavy metallic ions convey the whole discharge 
or a considerable portion of it. Platinum requires a compara- 
tively high voltage and aluminium a much lower voltage, the 
intermediate metals being antimony, silver, nickel, magnezium, 
zinc, bismuth and brass in order. After the distance of 3 is 
exceeded, the gas comes into play, but there is always a 
certain distance, evidently corresponding to the mean free 
path, through which the sparking potential remains constantly 
at 350 volts. With a pressure of 1 cm. of mercury in air this 
distance extends as far as 754. In hydrogen this constant 
potential is lower, and in carbonic acid it is higher than in air, 
being about 420 volts. When this minimum gas potential“ 
reaches its limiting spark-length, the potential increases steadily 
with a further lengthening of the spark gap, and is proportional 
to its length. The author operated with one spherical and 
one plane electrode, and measured the distances with an inter- 


ferometer. 
[G. M. Honss, Philosophical Magazine, December, 1906.) 


Electrostriction.—The theories of Faraday and Maxwell 
assume a tension along the lines of force in a dielectric and a 
pressure at right angles to them. Attempts have been made 
at various times to prove the existence of such stresses in a 
material dielectric, but none are free from objections. The 
modern tendency is to regard these stresses as purely fictitious, 
and as alternative expressions for the energy stored in tho 
medium. The immobile ether assumed by Lorentz precludes 
the existence of electrostriction in the ether itself, and any 
deformation of a dielectric would have to be due to the dis- 
placement of electrons immersed in it under the influence of 
electrostatic force. But that such displacements should give 
rise to the Faraday-Max well electrostriction is very improbablo. 
L. T. More has attempted to decide the question experi- 
mentally. He constructed a pillar consisting of alternate 
discs of brass and dielectric. The latter was a mixture of 
four parts by weight of the best shellac, one of resin, and 
two of Venice turpentine. This compound gives a clean and 
smooth surface when broken, and is highly elastic. The brass 
plates were 5 cm. in diameter, 2:5 mm. thick, and 31 in number. 
The odd brass plates were charged positively and the even 
ones negatively. Thus the top and bottom plate were similarly 
charged, and they were connected by stout brass rods. An 
optical lever was used to determine any change of length of the 
pillar when charged, but no such change was discovered, even 
with potentials close to the limit of the insulating power of the 
dielectric. The author, therefore, concludes that dielectrics 
are not distorted by electric forces, and that all apparently 


positive results are due to extraneous causes. | 
IL. T. Monk, Philosophical Magazine, December, 1905.] 


Discharge through Guse. J. Stark reviews the present con- 
dition of research on-gas diseharges. These discharges he dis- 
tinguishes as dependent and independent currents, meaning 
that in the first class the necessary ionisation depends upon the 
presence of an ioniser like X-rays or some other agent, whereas 
in the second class the dischatge produces its own ions inde- 
pendently by collision. The first class is the better known of 
the two, and has been pretty fully worked out since Thomson 
and Townsend determined the coefficients of ionisation and 
recombination and the transport and absorption of ions. The 
independent discharges comprise the positive point discharge, 
the glow discharge, and the electric are. In spite of a great 
accumulation of material, no mathematical theory of these dis- 
charges has yet been formulated. The author expects that 
much light will be thrown upon it by an investigation of 
spectra in vacuum tubes. A gas does not show its line spec- 
trum unless it is both hot and ionised. ‘The source of the line 
spectrum is evidently the kinetic energy of the ions. The 
source of the band spectrum is, on the other hand, the poten- 
tial energy of ions of opposite signs, liberated during recombi- 
nation. The constitution of the atom may be elucidated alcng 


this line of research. 


(J. Starx, Physikalische Zeitschrift, November 9, 19 5.] 
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AMERICAN LESSONS. 


Last spring Mr. A. L. C. FELL, the chief officer of the 
London County Council Tramways, paid a visit to America in 
search of information on tramway working. His account of 
the visit has just been published by the Council and is worth 
reading, even by those who have seen for themselves how street 
railways are worked on the other side. Mr. FELL’s main 
object was to gather ideas applicable to London conditions 
from tramway systems comparable in magnitude with the 
London system as it will be in the course of a few years ; but 
quite as much interest attaches to the practices that are not 
applicable and the differences in the conditions which make 
them inapplicable. 

The great. development of inter-urban lines is a case in 
point. Between cities or towns up to 20 miles apart, the elec- 
tric railway laid on the side of the main road is a common 
connection, and is run at speeds up to 50 miles per hour 
with great safety. An immediate result is the development 
of the land along the route for residential purposes, for, 
with high speeds, cheap fares and a frequent service, life 
in the country house is as convenient and as economical as 
in the dingy suburb, and far more salubrious. Congestion 
in some English towns and cities is being slowly relieved by 
the spread of urban tramways, but the interurban lines are 
as yet few in number and not particularly prosperous. The 
reasons are summed up in few words: restrictive legislation and 
the protection of vested interests. Itis perhaps futile to hope 
for such freedom of development in an old settled country like 
England as obtains in the United States, but very consider- 
able improvement by mezns of legislation is clearly within 
the power of an energetic Government bent on improving the 
condition of the people. One important element in the 
financing of such interurban lines in America is that it is com- 
paratively easy for those controlling them to get a good share 


pial ety Google 


THE ELECTRICIAN, DECEMBER 22, 1905. 


of the land appreciation profits, so that they are by no means 
wholly dependent on the profits earned by the tramways. 
Here such a condition is hardly possible unless the landowners 
along a route combine to develop their property by promoting 
a tramway or light railway. Municipalisation of tramways is 
evidently an obstaclo to such developments, so long as difficul- 
ties are raised against through running, and similar manifesta- 
tions of jealousy are allowed to produce friction where co-opera- 
tion should be the rule. There can be no doubt that the urban 
lines in America gain much traffic from these country extensions, 
and the few examples working in this vinim teach the same 
lesson. 

The standard of track and paving maintenance in America is 
very poor. Disgraceful " is Mr. FELL’s word for some of the 
cities, and he adds, “it would not be tolerated here." This 
strikes another note of difference. In America the “street 
railway " is indispensable, the good paving of a street a quite 
secondary matter. Here, even in the best managed towns, 
there is a large public which considers the tramway a nuisance. 
Consequently the smallest defect in maintenance is pronounced 
scandalous, and indignant councillors threaten the company, 
or indignant ratepayers threaten the Council with Board of 
Trade inspections and dire pains and penalties. Mr. FELL 
found some comfort in the fact that, making allowance for 
differences in bookkeeping, the operating expenses in London 
per car mile compare pretty well with those in New York. As 
the London County Council paid 2:39d. per car mile for power 
only in the last complete year, owing to the temporary arrange- 
ments as to supply, he would seem to have good reason for his 
hope that the total costs will be appreciably under the New 
York figure when the Greenwich station is in full operation. 
It cannot be said that the earning capacity of the London lines 
is inferior. The earnings per route-mile of electric lines in 
London amounted last year to £20,078, whilst in New Yok 
the figure was £17,428. This tends to show that Londoners 
will ride as readily as New Yorkers when they get the chance, 
and that when London is adequately tramwayed it will be 
easily the first system in magnitude. It also suggests that it 
ought to be well nigh impossible to run the London tramways 
at a loss. zl 

Turning to matters of more technical interest, rail corruga- 
tion is a serious question. We note in Mr. FELL's remarks 
the repetition of an error to which we have before called 
attention—viz., that corrugation has never appeared on steam 
railways. It is by no means unknown there, though not 
common. A recent case in Germany is described in an 
abstract in the last-issued Journal of. the Institution of Civil 
Engineers, and an Indian case was described in the Engincer 
about a year ago. Mr. FELL figures the two rails on a curved 
part of the Boston Elevated Railway alter one year's service. 
The pitch in this case is very long, 31g in. on the outer and 
29,4, in. on the inner rail. The depth of the wave is 0:016 in. 
and 0 015 in. respectively. The length of the wave depends 
on the speed of the cars, from Mr. FELL’s observations. This 
is 40 miles per hour on the Boston line, but the figures given 
show no direct proportion. On tramways in this country the 
pitch is usually from 2 in. to 5in. Mr. FELL suggests that 
the rails come from the rolls with a slightly wavy table which 
starts the corrugations by making the car wheels jump, and 
the effect becomes cumulative; he proposes that new raiis 
should be put through a grinding machine after rolling Tbis 
theory should be easily amenable to test. Most of the theories 
put forward so far are clearly untenable whenever the conditions 
9f three or four different cases are considered. "The absence 
of corrugated rails in Buffalo, where electric welding is nearly 
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universal, may be significant. Grinding out the corrugation by 
a carborundum block attached to a water-tank car has been 
found practicable by Mr. FELL and he hopes to get rid of the 
trouble by such means. In America no such remedy has been 
tried. 

The Boston subway and the. traffic organisation in connec- 
tion therewith come in for considerable commendation, and 
both this and the New York subway were minutely examined 
with a view to the approaching opening of the Kingsway line. 
The Boston elevated car has a central door for exit only, like 
those on the District trains. If only passengers will fall in 
with the instructions, it must clearly be quicker and more 
orderly to have separate doors for entrance and exit, and Mr. 
FELL has designed his subway cars for entrance by the front 
and exit by the rear platform. Unfortunately, a proportion 
of the public will always be too stupid to notice or observe in- 
structions, and another proportion will always be rebellious 
against such regulations which it takes as an affront to its 
liberty. This is well seen on the District and heard in the 
complaints of being “ Yerked." Perhaps the stupid may be 


taught and the rebels reduced to order in the course of time, 


but, in any case, it would be difficult to improve upon the short 
stops on the Central London tube to any great extent. 

The American may learn from us in the collection of fares. 
Nothing strikes an Englishman as more curious than the “fare 
indicator " in a New York car. No tickets are issued, the con- 
ductor works the indicator for every fare he collects (that is 
he should) and is responsible for so many 5 cents as the fingers 
point to. Naturally he cannot be sure of getting every fare on 
a crowded car, much less can the company bo sure of getting 
every fare he takes. An extensive private detective system is 
employed to check the men, but it cannot be satisfactory to 
discharge men on the secret evidence of professional informers- 
It is not so many years since the omnibus companies in London 
issued no tickets and trusted to occasional surveillance, but it 
is believed that they would not care to go back to that system, 
although they then paid lower wages. In Boston Mr. FELL 
found the Railway Commissioners considering the ticket system 
and glad to get from him particulars of the London practice. 
True reciprocity ! 

New York and Washington remain the only American 
exponents of conduit tramways. There, as in London, ploughs 
have given trouble, but there seems to be nothing to learn 
from the United States in this respect. London mud has 
accelerated the evolution of the plough by the destruction of 
the unfit. Hard rubber has displaced wood ; but in New York 
free scrapping, and in Washington absence of mud, permit 
wood to survive. Only those who went through the strugg'e 
know at what cost of anxiety and fatigue the South London 
lines were kept going through the winter and spring of 1903-4, 
or how near they came to practical stoppage on account of the 
failure of wooden ploughs running through the winter slush. 

The increase in size and power of motors comes in for notice. 
From 40 H.P. to 75 H.P. motors are now generally put on street 
ears, giving more rapid acceleration and higher over-all speeds. 
More robust and durable design is a feature of these motors, 
and Mr. FELL is specifying these improvements in his new 
cars. More powerful motors, higher speeds, more frequent 
service, all call for greater intelligence and vigilance in the 
man who handles them, and the motormen's schools maintained 
by the larger American compenies appeal for imitation in Lon- 
don. The suggestion that skilled motormen should be some- 
what better paid than conductors excites some surprise that 
any other practice should obtain. On company tramwa ays the 
motorman is always the velit: paid man. 


396 


THE ELECTRICIAN, DECEMBER 22, 1905. 


The most novel experience recounted is a run on the Gencral 
Electric Co.’s single-phase Ballston line, on which a maximum 
speed of 43 miles per hour is attained, the average service 
speed being 291 with stops. It will be remembered that the 
cars on this line run into Schenectady over several miles of con- 
tinuous current tramway, £o that the compensated motors are 
in commercial use with both alternating and continuous current. 
The practicability so demonstrated leads Mr. FELL into a short 
discussion of the possibilities of single-phase motors on conduit 
tramways, doubtless only meant as educative. Somewhat more 
exciting was the race between one of tho great New York 
Central electric locomotives and a &team-driven express, when 
the latter was easily overhauled by the former, a speed of 75 
miles per hour being reached. It will be some little time ere 
the London County Council will be inviting tenders for such 
machines. 

The report is clearly and concisely written, and, without 
being overburdened with detail, conveys the impression that 
the visit recorded was full of interest and instruction and well 
worth making for the sake of the important public service 
committed to Mr. FELL’s able hands. 


REVIEWS. 


(Copies of the unde: mentioned works can be had from The Electrician Office, post 
fi ee, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 
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Synchrono us and Other Multiple Telegraphs. 
(New York: McGraw Publishing Co.) 83 6d. 


Part I. of this book deals with developments of the principle 
of superimposing an alternating upon a direct current, in order 
to provide two simultaneous systems of telegraphy over one 
wire in the same or in opposite directions, the latter case 
giving the name “duplex-diplex to the method. The alter- 
nating currents are selected by a condenser branch of the 
receiving circuit, and the latter must be designed so as to 
minimise mutual interference between the direct and alter- 
nating sides. The author worked out the application of this 
method, of which he may, apparently, fairly claim to be 
the inventor, with remarkable completeness of detail in 
the laboratory, afterwards applying his results to actual 
wires, over which the system has been in satisfactory opera- 
tion for some years. This mode of proceeding from the 
basis of laboratory investigation probably accounts for the 
noteworthy absence from the book of the alternating-eurrent 
formulw. For the successful application to practice of problems 
in which a number of interdependent conditions have to be 
fulfilled, the omission or miscalculation of any one of which 
may be fatal to theory (as remarked in the Preface), the arti- 
ficial circuits of the laboratory are peculiarly serviceable. One 
factor, however, as to which tho artificial lines could give no 
information, was the disturbance of telephone circuits by the 
alternating current of 150 cycles frequency. This led to oxperi- 
ments with a frequency of 50, which was found to involve 
considerable modification of the receiving circuits, and to be 
less amenable to adjustment than the higher frequency. An 
approximate limit mentioned for the 150 cycles system is KR 
‘015 second, working in opposite directions, but more than this 
if the direct and alternating currents are both operated in the 
came direction. Loaded lines were not tested. These methods 
are not related to the author’s sine wave transmission systems, 
of which accounts have been previously published. 

Part IT. investigates modes of obtaining synchronism at dis- 
tant points, and is connected with the foregoing by the fact 
that the above simultaneous system of alternating currents 
furnishes means of synchronising by synchronous motors fed by 
the same wire which carries the signals. Tho use of a separate 
line for this purpose is, however, advocated. 

Part III. passes on to the subject of synchronous telegraphs. 
It comprises a very interesting discussion of an exhaustive 
series of measurements made for the purpose of analysing the 
behaviour of synchronised multiple circuits. As these have 


By A. C. Crenore 


hitherto been little used in America, the author's experience of 
them has been mainly confined to the laboratory. Alike, 
however, in this and in the previous part of the work, Dr. Cre. 
hore's methods are so thoroughly scientific, and his research so 
conscientious, that his investigations cannot fail to be of great 
value. What is equally important, his presentation of them 
is distinguished by an order and lucidity of statement, a 
literary style, and an absence of formule, which will render 
the perusal of this book a pleasure to students of telegraph 
engineering. We shall welcome the appearance, in a future 
publication, of the extension of these systematic investigations 
to printing telegraphs, which are not covered by the present 
volume. 


Le Four Electrique: Son Origine, ses Transformations et ses Appli- 
cations. By AporLrHE Miner. Part I. (Paris: A. Hermann.) 4s. 


The author is well known as a worker in the field of technical 
electro-chemistry, and it is right that the result of his labours 
should be received with consideration. There is sufficient 
ground, apart from this, for regarding this booklet with some. 
respect. It is a meticulous account of the various devices 
Which have been made from time to time ànd now constitute 
the modern electric furnace as an entity. M. Minet has his 
nation's gifts of clearness and classification and exercises 
them with such severity that one wishes he had been born 
on the east side of the Rhine. It is the amiable fail. 
ing of our neighboura that a code appeals to them and 
the absence of a natural division is no bar. Hence it comes 
about that in this book the electric furnace is so mercilessly 
analysed that its reduction to an ultra-atomic condition is 
imminent. Regarding the brochure as a whole, one is glad to 
see that some diversion of energy occurs from the atomised 
electric furnace to something sufficiently solid to sustain a 
logical attack. Pages are cóvered with resistivity constants of 
aqueous solution, the reader being left with a free hand to 
correlate these with the behaviour of electric furnaces at large. 
Logic can be applied without stint and without appreciably 
impairing the facte. The publication is a dossier, not a book, 
Useful data are collected in it to be used by the judicious. 


ELECTRICAL ENGINEERING SCHEMES IN 
PARLIAMENT, 1906. 


We give below a résumé of the chief contents of those 
private bills relating to power schemes which will be considered 
during the 1906 session of Parliament. The parliamentary notices 
of these bills were given in our issues for November 24th and 
December Ist. Next week we hope to give summaries of the 
lighting and traction bills and some miscellaneous measures of 
more or less direct electrical interest. - 


ELECTRIC POWER BILLS. 


Additional Heetrie Power Supply (London) Bill seeks the incorporation 
of a new company with a generating station at St. Neots, in Huntingdon- 
shire, for the purpose, primarily, of supplying electrical energy to railways, 
tramways and canals for metive and other purposes, within the metro- 
politan area. The bill also reads, however, and also to supply electrical 
energy in bulk for manufacturing and other purposes.“ The capital is 
£2,000,000, with borrowing powers to the extent of one-half of the capital 
authorised and at the time actually issued. The promoters are Stanley Carr 
Boulter,George Kitchen, Henry AugustusVernet, Walter Raphael and Alfred 
Ralph Wage. The first directors named are Stanley C. Boulter, George 
Kitchen and H. A. Vernet. Compulsory easements are sought along the 
Regent’s Canal, the Hertford Union Canal and certain portions of the Lea 
Navigation. Powers are cought to carry electric lines over and across certain 
roadways adjoining the Great Northern Railway from St. Neots, and any 
sanction of a local authority for the erection of overhead mains is not to 
be unreasonably withheld; otherwise there is to b» an appeal to the 
Board of Trade. Compulsory powers are also taken to break up an excep: 
tionally large number of streets. Bulk supply consumers —i. e., local autho- 
rities—will have to enter into & seven years’ agreement, and an income 
equal to 20 per cent. of the total capital outlay is to be guaranteed. Interest 
out of capital during construction at the rate of 4 per cent. is to be aid. 
The maximum tariff is 13d. per unit, or a fixed sum of 18s. 9d. per Klo 
watt per quarter of the maximum power required, plus 1d. per unit. This 
price is to include transformation. A schedule to the bill giving the average 
price with various load factors, With a 95 percent. load factor the ps 
is 6'503d. per unit, varying up to 1:056d. per unit for a 10 per cent, lo 
factor ; all units below this will be charged at 1:33d. l f 

Administrative Countyof London d: District Electric Power Billrevives the 
proposal which was sanctioned by Committees of both Houses last year; 


THE ELECTRICIAN, DECEMBER 22, 1905. 


897 


and is very similar to it. Capital is £5,000,000 in £10 shares, and one-third 
borrowing powers. Promoters: Right Hon. W. H. Armstrong, Baron 
Armstrong, Sir George Taubman Goldie, Sir Andrew Noble, Bart., Sir 
Lindsay Wood, Bart., John Annan, J. H. Armstrong, James Couper, John 
Cowan, L. Daneham Cunliffe, James Falconer, Bernard Alex. Firth, C. Eric 
Hambro, S. Insull, A. F. Yarrow, G. F. MoeCorquodale, Edward 
Kraftmeier, J. H. Brunel Noble, R. Spence Watson and Philip 
Wigham Richardson. The firat directors will be J. H. Armstrong, 
L. D. Cunliffe and James Falconer. Land is scheduled in West Ham, 
Greenwich and Barking. The area of supply is again divided into an 
industrial and non-industrial area. The non-industrial area is: City of 
London, City of Westminster (except so much of the Metropoltitan Com- 
y's area as was existing at January 1, 1904), Battersea, Chelsea, 
t. Pancras, Wandsworth, Croydon, Kingston-on-Thames, Richmond, 
Wimbledon, Barnes, Carshalton, Ham, Sutton, Maldens and Coombe ; 
parts of the urban district of Surbiton; parts of the rural district of 
Croydon; Bromley, Beckenham and Penge. The industrial area 
will consist of Bermondsey, Betbnal Green, Camberwell, Deptford, 
Finsbury (except so much of the Metropolitan Company’s area 
as was existing at January 1, 1904), Greenwich, Hackney, Islington, 
Lambeth, Lewisham, Poplar, Shoreditch, Southwark, Stepney, Wool- 
wich, West Ham, East Ham, Barking, Grays Thurrock, Ilford, Leyton, 
Romford, Wanstead, Woodford, Romford Rural (parts of), Orsett 
Rural (parts of), Gravesend, Bexley, Chislehurst, Dartford, Erith, 
Foots Cray, Northfleet, Dartford Rural (parts of), and Bromley Rural 
(parts of). Powers are taken to erect overhead mains, and should 
the consent of the local authority be unreasonably witbheld there is to be 
an appeal to the Board of Trade. Supply is to be gizen to authorised 
undertakers, to railways, canals, docks, Government Departments, and to 
persons for power purposes. So far as the latter are concerned, the 20 
per cent. clause is inserted—i.e., 20 per cent. of the total energy may be 
used for lighting purposes. The Board of Trade will be appealed to in 
the event of a local authority unreasonably withholding its consent for 
the company to supply power users. A sliding scale of dividends 
is again proposed—viz., that if the average price for the year is less 
than the standard price, viz, 3d. per unit, the dividend may be 
increased in the ratio of 4 per cent. in respect of every 1} per 
cent. by which the average price has been below the standard price. 
Special provision is made to enable the company to supply the Charing 
Cross, County of London and London Electric Supply Companies. 
Exemption from building acts is again asked for, and interest out of 
capital during construction will be paid at the rate of 3 per cent. Clause 
83 5 that in the event of purchase by any authority such purchase 
shall be conducted under Sec. 2 of the Electric L'ghting Act of 1888, 
at the then value of the undertaking. Twelve months’ notice is to be 
given of the intention to purchase. The supply in contiguous areas 
clause excludes the area of the North Metropolitan Electric Power Co. 
None of the agreements entered into last session with various supply 
authorities are mentioned in the bill, nor are they scheduled to it. The 
tariff is not to exceed 1jd. per unit or £1 per quarter per kilowatt plus 4d. 
per unit, price to include transformation and conversion from three-phase 
current to the standard pressure in the case of power users, or to any 
class of current specified by an authorised undertaker. Powers are also 
taken in the bill to repay the promoters of last year's bill the expenses 
incurred in connection therewith. 

Charing Cross, West End & City Electricity Supply (Power Supply) Bill 
authorises the company to supply electrical energy in bulk over a defined 
area, and to use its existing works for this purpose. Power can also be 
supplied for haulage, traction and the lighting of boats or vehicles drawn 
by such haufage. Power can be supplied to authorised distributors (on a 
seven years’ contract as minimum) and to power consumers under the 
same conditions as in other bills. The area scheduled includes Ken- 
sipgton, City of London, City of Westminster, Holborn, St. Pancras, 
Islington, Finsbury, Shoreditch, Bethnal Green, Stepney, Poplar, Hack- 
ney, West Ham, East Ham, Buckhurst Hill, Woodford, Wanstead, 
Leyton, Ilford, Barking, Romford, Epping, Loughton, Waltham Holy 
Cross, Brentwood, Grays Thurrock, Romford Rural (part of), Epping 
Rural (part of), Ongar Rural (part of), Billericay Rural (part of), and 
Orsett Rural (part of). Additional land; is scheduled at Lambeth. The 
tariff under the bill is 3d. per unit for ali units not exceeding 200 hours 
at the maximum power and ld. per unit after. 

City of London Electric Lighting Co.“ Bill authorises the supply of 
electrical energy to railways, tramways, canals or premises situated 
partly within and partly without the company’s area of supply, and also 
agreements with other authorised undertakers, : 

County of Durham Electric Power Supply Co. (Further Powers) Bill ex- 
empts the company from certain provisions of the Electric Lighting Acts. 
There is a general enlargement of the powers of the company, including 
authority for a power consumer to use a certain percentage of energy for 
lighting. The bill also authorises working agreements with the Neweastle- 

m pne Electric Supply Co. and with adjacent undertakers for mutual 
supply. Railways, canals, Government departments, &c., are included 
in the company’s potential consumers. Powers to erect overhead mains 
are asked for, with an appeal to the Board of Trade should the consen; 
of the local authority be unreasonably withheld. It is also asked that 
the County of Durham Electric Power Distribution Co. should be exempt 
from the provisions of the Electric Lighting Acts relating to non-associa- 
tion with other undertakings. A new tariff is scheduled to the bill by 
which the company shall charge £1 per kilowatt per quarter and 4d. per 
unit, including transformation. 

Cumberland Electricity & Power Gas Bill proposes the incorporation of a 
company for the purpose of generating electric ty and power gas in Cum- 
berland. Lands for generating stations are scheduled at Maryport, Working- 
tonand Cleator Moor. The capital of the company will be £450,000 in, £5 
shares. The promoters are Arno!d Lupton, William Frederick Smith, 
Joseph Thomas Pullen, William Hare, Thomas Smith Ritson, Joseph 


Highet, Richard Williamson, R, H. Williamson, Joseph Huntrodes and 
Thomas E. G. Marley. The first directors will be Arnold Lupton, 
William Frederick Smith and three others not appointed. Theobjects of 
the company are to supply electrical energy to authorised undertakers 
and persons requiring motive power supply, any current to be used for 
lighting the premises where power is supplied. The Board of Trade 
will be referred to in the event of any authorised consumer with- 
holding consent to the company supplying any customer in that 
area. Authorised undertakers will be required to enter into a seven 
years’ contract, whilst, as in the other power bills, in the event 
of any dispute as to price between the company and a power ueer, 
the Board of Trade will be asked to appoint an arbitrator. Power 
gas consumers will be asked to enter into a contract for five years. 
Interest out of capital during construction will be paid at the rate of 
3 per cent. per annum to the extent of £20,000. Substantial commence- 
ment to be made with works within three years, and powers under the 
Bill cease after seven years if supply not then given. The charges 
for electric supply will at the rate of 10s. per electrical horse-power, 
which the company is required to give, and a sliding soale from 3d. to 2d. 
per unit, according to quantity. For gas the charge will be 10s. per 
indicated horse-power, with a sliding scale from 3d. to 2d. per gas unit. 

Derbyshire d: Nottinghamshire Electric Power Co's. Bill contains some 
financial provisions. Authority is also sought to erect overhead mains, 
and the consent of the local authority is not to be unreasonably withheld, 
otherwise there shall be an appeal to the Board of Trade. Bulk supply 
to adjoining areas and to railways, tramways, &c., is also included. 
The bill further seeks to exempt the company’s generating stations fion 
building bye-laws, and authorises agreements to purchase the Derbyshire 
& Nottinghamshire tramways and the transfer of the Newark & District 
Light Railway. 

Hackney Electricity Bill authorises agreements with other authorised 
undertakers for mutual supply, and specifically mentions Bethnal Gree>, 
Islington, Poplar, Shoreditch, West Ham, Leyton and Walthamstow. No 
land is scheduled. Powers are also sought to supply andjfix fittings, &c., 
with an obligation to balance expenditure and revenue each year. Powers 
are also taken to enter into contracts with wiring contiactors. Supply 
may also be given to premises partly within and partly without Hackney. 

Kent Electric Power Bill authorises the carrying out of certain works 
on the riverside in connection with the undertaking already authorised. 
Powers are also sought to Jay mains in Woolwich for the purpose of 
making connection with the generating station of the South Metropolitan 
Electric Light & Power Co., agreements with outside authorities for mutual 
tupply are asked for, and authority is sought to supply railways, tram- 
way?, canals, &c., in and beyond the company’s area. The bill further 
provides for the exemption of the generating stations of the company from 
building bye laws, the erection of overhe 10 wires as in other Bills, an! 
power to raise the company's remaining capital as additional capital. The 
transfer of other undertakings is also ineluded in the bill. 

Kent Collieries Bill authorises the Kent Collieries Co. to erect electric 
generating stations upon lands owned by it and to supply energy to rail- 
way companies, the South Eastern and Chatham & Dover Railway 
being specially mentioned.. No area is defined, but the bill gives the power 
to enter into agreements with anybody requiring a supply. No capital 
powers are asked for. — 

Lancashire Electric Power Co. asks for an extension of its powers to 
enable it to supply energy to lighting authorities, to persons requiring a 
supply for power purposes and to railways, tramways, &c. No supply is 
to be given to a consumer in the area of an authorised distributor without 
consent, but such consent is not to be unreasonably withheld. Should 
this be the case, there is to be an appeal to the Board of Trade. The com- 
pany also now takes powers to apply for provisional orders and to erect 
overhead wires under the same conditions as in other power bills this ses- 
sion. Any machinery, &., which the company may hire out is to be 
exempt from distress. 

London County Couucil (Electric Supply) Bill seeks to constitute the 
London County Council ‘the electric supply authority over a large area 
extending considerably beyond the county boundary. The area embraces 
tke following districts: The.whole of the Administrative County of 
London, West Ham, East Ham, Barking, Grays Tharrock, Ilford, Leyton, 
Romford, Walthamstow, Wanstead, Woodford, Orsett Rural (parts of), 
Romford Rural (parts of), Bromley, Gravesend, Beckenham, Bexley, 
Chislehuret, Dartford, Erith; Foots Cray, Northfleet, Penge, Bromley 
Rural (parts of), Dartford Rural (parts of), Richmond, Wimbledon, 
Barnes, Ealing, Hornsey, Acton, Brentford, Chiswick, Finchley, Friern 
Barnet, Hendon, Tottenham, Willesden and Wood Green. Supply is to 
be given to authorised distributors and to railways, tramways, canals, 
docks, &c. No schedule of prices is included in the bill. No supply will 
be given to individuals without the consent of the authorised distribu- 
tor, but should the Council come to the conclusion within three yeara 
from the passing of the act that the charges of any authorised distri- 
butor are high and «xoessive, it may apply to the Board of Trade, and 
the Board, in coming to a decision, is to take into consideration 
the terms and conditions upon which, and the time within which, the 
Council itself would be prepared to give a supply. The Bill gives the 
Council powers to utilise its tramway generating station and other works 
for ihe purposes of the undertaking, in connection with which .land is 
scheduled at Battersea for an additional genera ing station. Overhead 
mains may be erected and the consent of the local authority outside the 
County of London must not be unreasonably withheld, the Council having 
the right of appeal to the Board of Trade. It is estimated that the total 
capital expenditure upon the undertaking will be £2,500,000, and powers 
to borrow this sum aretaken. Only £425,000, however, may be expended 
by the end of September, 1907. The unusual powers to pay interest out 
of the borrowed capital during construction are sought, the maximum being 
£105,000. After five years, the Council binds itself to spply a clauce resem- 
bling the Bermondsey” and Northumberland" clause as regards the 
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three succeeding years and every three yeais thereafter. This section 
will not prevent long term contracts being entered into however. 

London Electric Supply Corpn. 
mutual supply with adjoining undertakers, the powers to lay the neces- 
sary connecting mains and to supply electricity in bulk outside the 
company's present area of supply. The bill also empowers the company 
to supply to railways, tramways, canals and premises partly within and 
partly without its area, and exempts the promoters from the restriotions 
of the Electric Lighting Acta as to association with other companies. 

Metropolitan Electric Supply Co. geeks an extension of its Power Act 
granted by Parliament last year. The additional districts are North- 
wood and Ruislip, Rickmanswortb, edd Wood, Chesham, Beacons- 
field, Eton, Slougb, Amersham, Eton Rural (parts of), Wycombe Rural 
(parts of), New Windsor, Windsor Rural (parts of), Chertsey, Egham 
Rural and Thorpe. The powers under the bill are merely the supply in 
buik to authorised undertakers, &c. Agreements may also be entered 
‘into for the supply of electricity in adjoining districts. An agreement 
‘with the Paddington Borough Council is also scheduled to the bill, which 
‘amends seo. 21 of the Paddington Electric Lighting Order of 1890, by 
which the company was compelled to keep sufficient machinery for the 
supply of Paddington in the borough. Under the agreement this may 
now be removed to Willesden, provided it is kept sufficiently distinct 
for the Paddington Borough Council to purchase. 

Newcastle-on- Tyne Electric Supply (Additional Powers) Bill provides for 
the transfer to the company of the Whitley and Monkseaton Electric 
Lighting Order, 1901, and the Seghill and Tynemouth (Rural) Order of 
1902 from the Northern Counties Electricity Supply Co. Working agree- 
ments with the County of Durham Electric Power Supply Co. and the 
County of Durham Electric Power Distribution Co. are also asked for, 
and agreements for mutual supply with the Newcastle & District Electric 
Lighting Co. General powers are also taken to enter into agreements, for 
‘supply to authorised distributors, to properties situate partly within and 
partly without the area of supply, to lay the necessary connecting mains 
and io erect overhead mains under the conditions already mentioned in 
connection with other bills. Exemption from the non-association clause 
of the Electric Lighting Acts is also sought, and the stand-by supply 
clause is included in the bill. 

Shropshire, Worcestershire & Staffordshire Electric Power Bill seeks a 
further extension of area to include the City of Birmingham, Walsall, 
West Bromwich, Wolverhampton, Wednesbury, Smethwick, Amblecote, 
Bilston, Brierley Hill, Coseley, Darlaston, Handsworth, Perry Barr, 
Quarry Bank, Rowley Regis, Rugeley, Sedgeley, Tettenhall, Tipton, Wed- 
nesfield, Heath and Heath Town, Short Heath, Willenhall, Kingswinford, 
Shifnal and Bushbury. With these additions it is proposed to split up the 
total area of the company into a non-industrial and industrial portion. 
The latter portion will consist of Birmingham, Walsall, West Bromwich 
and Wolverhampton. The bill gives the Board of Tradepower to alter 
the division of the area after ten years. There is also to be a rural area, 
in which the company may supply for any purpose whatever. No 
supply will be given in the area of any authorised distributor without con- 
sent, but the company reserves the right to al to the Board of Trade 
should it think such consent is unreasonably^withheld. Additional lands 
for generating stations are scheduled, end powers to erect overhead mains, 
on the usual conditions, are taken. Supply to railways, tramways, &c., 
is also provided for. The company further asks that its generating 
stations may be exempt from building bye-laws. — l 

Shoreditch & Stepney Electricity Bill authorises agreements for the 
mutual supply of electricity in buik by the borough councils of Shore- 
ditch, Stepney, Bethnal Green, Hackney, Islington, Poplar and Stepney, 
to lay the necessary connecting mains, and to execute works outside area 
of supply. Land is scheduled at Haggerston. The stand-by clause is 
embodied in the bill. 5 , 

South Metropolitan Electric Light & Power Bill gives authority for this 
company to combine with other undertakings, and also to enter into 
agreements for the supply of electricity ia bulk to authoriscd distributors 
in the Counties of London, Kent and Surrey. Powers to lay the necessary 
mains are also sougbt, and the supply to railways, tramways, &c. is also 
included. The appointment of joint committees in the event of amal- 
gamation is also provided for. ee 

South Wales Electrical Power Distribution Co, wishes to raise additional 
capital to the extent of £1,000,000. 

West End Electric Undertakers’ Association Bill is promoted by a num- 
ber of West London supply companies and borough councils to enable them 
to give a mutual suppiy cf electricity. The promoters are the Westminster 
Electric Supply Corpn., St. James &, Pall Mall Electric Light Co., Ken- 
sington & Knightebridge Electric Lighting Co., Notting Hill Electric 
Lighting Co., Metropolitan Electric Supply Co., Chelsea Electricity 
Supply Co., Brompton & Kensington Electricity Supply Co., Central Elec- 
tric Supply Co., and the Hampstead, St. Panoras, Hammers vith aad 
Fulham Borough Councils. The bill includes the supply to railways 
running through the areas of the promoters, and the power to lay con- 
necting mains. Lands for generating stations are scheduled in Fulham 
and Westminster, and it is sought to extract water from the River 
Thames for condensing purposes. The stand-by clause is also in the bill. 


I 
«Elektrotechnik & Maschinenbau. —From January lst 
next our Austrian contemporary the Zeitschrift fur Elekiro- 
technik will change its title to Elektrotechnik & Maschinenbau, 
the reason for this change being that it will in future also in- 
clude articles on mechanical engineering in as far as they are of 
interest to electrical engineers. The periodical will remain, as 
hitherto, the official organ of the Elektrotechnischer Verein in 
Vienna and of the Austrian Union of Electricity Works. 


Bill authorises agreements for | 


the New River Co., and in each case found stron 
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PLUMBISM DUE TO ELEOTROLYSIS.* 
| BY BALDWIN LATHAM. 


There has recently occurred in the district of the South Hants 
Waterworks Co. a case of lead poisoning arising from the use of the 
company's water in a cottage on the Twyford Lodge estate at 
Twyford, Hants. The district in whieh lead was discovered in the 
water draws its: supply from the Twyford pumping station, the 
waters of which are taken from a well and are softened with lime 
by the Haines’ method. The waters are noted for their remarkable 
purity for chalk water, and are softened down to 4 or 5 deg. of 
hardness before being passed into the mains of the district. 

The analysis of the water at Twyford, both before and after treat- 
1155 before the discovery of the lead in the water supply was as 

ollews :— 


Analysis of Twyford Water by Messrs. G. H. Ogaton and Moore before and 
after Softening.  . 


| 79 water. Well water. pedir 8 1 
N "4/9/1905. | 7/10/1905. | 4/9/1905. | 7/10/1905 
une per geh ern per gal. Gra, per gal. Gre. per gal. 
Totalsolids........ | 19-81 19°46 1131 10:50 
Chlorine ..... Pus 1:00 1:00 1:00 1:00 
Sulphuric acid 0:38 0:33 0:36 0:38 
Nitric acid ........ 108 1:08 1:08 1:08 
Limes joe essa dens T56 7.42 3:15 2:66 
Magnesia .......... 0:40 0:35 0 42 0°40 
Total hardness .... 13°16 12:83 5°20 4°70 
Permanent hardness. 300 | 3:00 3:00 2:90 
Parts per Parts per | Parts per Parts per 
million, million. million. million. 
Free ammonia...... nil nil nil nil 
Albuminoid ammonia trace | 0:005 0:005 0:008 
Appearance bright bright bright bright 


Dr. G. A. E. Roberts, of Twyford, the medical officer of health 
of the New Winchester Rural District Council, found a considerable 
trace of lead in a sample of water taken from the cottage even after 
a considerable quantity of water was drawn. 

The service pipe was rather long and its diameter was Zin. A 
piece cut out of the pipe sent to the author by the manager of 
the waterworks contained a white deposit. The manager also 
explained that the company's water near the end of the lead service 


was cloudy, but drawn from the same service near the company’s 


main it was quite clear. A sample of lead pipe was also sent to the 
above mentioned firm of chemists, and it was found to be perfectly 
pure lead. A sample of water taken from the cottage was sub- 
mitted to them, and was found to contain 0'14 grain of lead per 
gallon. The chemists reported at the same time that they had 
placed some pieces of pure lead in a small quantity of water at the 
pumping station (both the well and the reservoir), allowing them to 
stand for 24 hours, and when the water was tested for dead no trace 
was found. 'They then repeated the experiment, but this time 
allowing them to stand for 48 hours. In this case there was the 
faintest trace, but not estimatable." Side by side, they made the 
same experiments with the water supplied to their laboratories by 
evidence of lead. 
They concluded, therefore, that the water supplied by the South 
Hants Water Co. had no perceptible action upon lead. 
Subsequently the author made an inspection of the site in con- 
junetion with the manager, and he reported that he was clearly of 
opinion that the presence of lead in the water was entirely due to 
electrolysis. The water service had clearly been attacked after 
passing the engine- house and storage batteries used on the place for 
the electric lighting of Twyford Lodge. As the water was alkaline 
in character, it could not by any possible means of itself have 
become a solvent for lead—in fact, in all cases in which water has 
an action upon lead, the use of lime, such as was adopted in the 
case for the softening of the water, is often the remedy prescribed. 
The analyst reported that the deposit in the lead service pipe Was 
carbonate of lead, which he stated was no doubt formed by the 
action of water in the pipe. Additional samples of old and new 
lead pipe were tested, and it was shown that with the new lead pipe 
solvent action was perceptible which amounted to ‘02 grain per 
gallon when allowed to remain in contact over-night, but on the 
second day the action was nil. The old lead pipe gave a rather 
larger quantity of lead. In the interval the chemists, having received 
a communication from the author, passed a current of electricity 
through the water contained in the pipe, allowing the action to 80 
on overnight. In the morning the water was tested, and 1t was 
found a decided action had taken place, the activity having increased 
from 0:005 to 0°03; on the surface of the water they noticed some 
white powdery substance floating, and on the inside of the pipe 


—— 


— ——— — —— 


* Abstract of a Paper read before the British Association of Water- 
works Engineers on Saturday. 
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several white patches had appeared. On examination, the powdery 
substance was found to be carbonate of lead, and they had no doubt 
the white patches were also carbonate of lead, which was beginning 
to form a crust on the inside of the pipe. They were of opinion, 
therefore, that the pipe in question was affected by its vicinity to the 
electric cable spoken of by the author, and that the corrosion of the 
pipe was entirely due to electrolysis. 

Dr. Roberts then discovered a feeble current of electricity from 
the tap in the house in which the case of lead poisoning had oc- 
curred, and he also found it in other portions of the water com- 
pany's district. Messrs. Lucas & Pyke were then instructed to 
make an inspection of the premises and to test the mains at Twy- 
ford with a view to ascertaining what was taking place. They say 
in their report that the pipe in which the electrolysis had taken 
place was a lead pipe between 200 yds. and 800 yds. long connected 
to the cast-iron main of the water company. After it left the cast- 
iron main of the company a branch from it was carried to Twyford 
Lodge, the residence of the owner of the property, and it then ran 
away in an opposite direction from the house in question, and 
passed near the engine-house where the electric plant supplying 
the current to Twyford Lodge is situated, and a branch water- 
pipe was carried into the engine house, and-the pipe continues 
thence, and is forked to supply two- cottages, this latter portion 
of the pipe being a comparatively new pipe. It was in the most 
distant of these cottages that the case of lead-poisoning took 
place, the subject being & man who was said to be a water-drinker. 
Tests were made to find out any difference of potential between any 
section of the pipes themselves and the pipes and the surrounding 
earth. The result of these tests was to indicate that the earth 
immediately under and round the engine house showed a positive 
charge as compared with the pipes running away from this house, 
the isolated branch pipe supplying the engine house showing the 
biggest difference when connected with the lead pipe that was con. 
tinuous to the cast-iron main. The main was proved to be nega- 
tive as compared with any part of the aga in the immediate 
vicinity of the engine house. A distinct difference of potential was 
obtained, not of large amount nor exceeding 0:2 of a volt in any case, 
which Messrs. Lucas and Pyke state would rot be sufficient in their 
judgment to account for the comparatively extensive electrolysis 
that had occurred, and they also state that it was clear, from the 
fact that the South Hants water main was negative in every case, 
that the current could not have come from that direction They, 
therefore, proceeded to examine the nature of the installation 
supplying the current to the premises, and found that an earthed 
return system had been adopted. From the information obtained 
and the inspection of what could be seen, it appeared that a copper 
uninsulated strip was run back from the engine-room to the house, 
which strip for a part of its run was enclosed in the same bitumen 
trough as the positive insulated main. There was no evidence of the 
strip having been properly connected to earth in the engine-house, 
A measurement of the resistance to earth of this nominally 
“ earthed ’’ return was taken, and it showed as high a resistance as 
8 ohms. Moreover, the potential of the ground immediately sur- 
rounding the engine-house was distinctly above that of the nominal 
ann return main, but again not amounting to more than 0:2 of 
& volt. 

Up to this point the electrical engineers reported that the results 
obtained indicated a slight positive leakage round the engine-house 
which occurred when the installation was completely cut off and no 
current passing through the mains, and was due to the creeping 
from the battery, and they did not consider that they had obtained 
sufficient evidence of a leak to account for the electrolysis. It, there- 
fore, became necessary to seek for some other source of leakage, and 
the high resistance between the nominally earthed return and the 
earth itself seemed to indicate the direction of theleak. A test was 
then made with the house installation connected on, and a current 
of 30 amperes passing through the mains, when immediately an 
E.M.F. was detected between the earth return and the water pipe 
running to the house of 1:8 volts, which, in the engineer's opinion, 
accounted for the whole trouble which had occurred. They observed 
also that the small leakages through the battery it is almost impos- 
sible to eliminate, and they expressed an opinion that they did not 
think them harmful. 

The author communicated the fact to Messrs. Ogston & Moore, 
and they immediately instituted a further series of experiments, 
causing an electric current of 1:8 volts to pass through the water 
in a lead pipe, and on testing it found it to contain ‘7 grain of lead 
per gallon. Two tests were made—in one case the current was 
allowed to pass through the water for the whole night, and in the 
other case for only four hours—andin each case the amount of lead 
subsequently found in the water was identical, so that it was amply 
demonstrated that a current such as that which was shown to be 
leaking from the electrical installation in question is ample to pro- 
duce cases of plumbism, and may seriously affect all persons using 
such water supply. 

In the discussion which followed the reading of the Paper :— 

Mr. C. E. JONES (Leyton) said they had paid too little attention to 
the question of lead in water, and the subject of electrolysis had been 


shelved at their meetings on the ground that it was not proved that elec. 
trolysis affected gas and water pipes. It was now most authoritatively 
proved that electrolysis did affect the lead service pipes, a danger which 
could not be overrated. Lead was a most dangerous substance in water. 
In many cases it had caused ‘‘ plumbism " by merely washing a child in 
water that had been impregnated with lead. There was a case of 
an infant being so washed that was shortly afterwards paralysed. 
A case happened to the Royal Family of France jn which one grain 
of lead in the gallon caused 40 persons to be seriously affected, 
13 of whom manifested the blue mark across the fingers and the 
toes. There were other dangerous symptoms bnt fortunately no fatality 
had resulted. Therefore it was necessary that water engineers should 
extend their knowledge not only to hydraulics but to the chemistry of 
the matter. He was very much afraid that many of the cases of lead 
poisoning were often referred to other causes by medical men. He did 
not bring any charge against the medical men, but he thought there was 
more danger of lead poisoning than had hitherto.come to light. He had 
made experiments with white lead and water of variousdegrees of hardness. 
He thought with water over four degrees of hardness after the first coating 
of the interior of the lead pipe there would not be any danger. 

Mr. W. H. HUMPHREYS said Dr. Houston, of the Local Government 
Board, had p two volumes on plumbism in Yorkshire and 
Lancashire, and he should like to see Dr. Houston extend his inquiries, 
to see if this was not occurring all over the kingdom, He suggested that 
the attention of the Local Government Board and the Board of Trade 
should be called to the report of Messrs. Lucas and Pyke, accompanied by 
a report of this discussion on Mr. Latham’s Paper. 

Amongst other speakers were Mr. S. R. Lowcock, Mr. C. H. Priestley 
(Cardiff), Mr. Asbton Hill (South Staffordshire Co.), Mr. Greenslade 
(South Hants Co.), Mr. Wm. Geo. Peirce (Richmond), Mr, E, J. Silcock 
(Leeds), and Mr, Easton Devonshire (London). 


CORRESPONDENCE. 


CABLE LAYING. 
TO THE EDITOR OF THK ELECTRICIAN. 


SIR: As most central station engineers at tho present day 
are extremely interested in cable laying, the following may 
prove of interest to your readers :—About six months ago, a 
length of new cable failed, which was taken out and replaced. 
A week ago the new length of cable broke down. This piecc 
of cable failing so soon caused close investigations to be made 
as to the cause of the failure. The two cables—positive and 
neutral—were lad side by side in a single earthenware trough 
covered with piteh, the bridges of which had been carefully 
treated by impregnation with creosoted oil and afterwards 
boiled for some hours in pitcb. 

On examining the cable which had failed, it was found that 
in both this cable and the adjacent cable, for a distance of 
about 12 yds, the lead was very considerably reduced in 
section opposite the joint of each trough, as though the pitch 
had become fractured by the traffic at the sockets and water 
gained admission at these points. It may be here remarked 
that when the tide is up the ground at which the level of the 
cables were laid would be waterlogged. 

The lead in all other parts of the cable (except at the spot at 
which the fault actually broke out, which was 6 in. from a 
point where electrolysis had taken place, and at this point no 
sign whatever of electrolysis could be detected) was in perfectly 
good condition. The appearance of the eating away of the lead 
certainly points strongly to electrolysis, but i* is rather diffi- 
cult to understand why this should have been taking place, 
inasmuch as when the lead was actually pierced a current of 
40 amperes passed between this length of cable to earth, the 
total length of the two cables being approximately 200 yds., 
and the lead at this part not being connected to the lead on the 
other part of the network. There is no question of tramway 
currents entering these cables as they are completely out of the 
direct route of any tramways, and from the fact that lead 
water service pipes give no trouble whatever in the soil, 
ordinary chemical action would not appear to account for the 
trouble. 

The only conclusion the writer can come to is that the trouble 
has been caused by electrolysis, but it is difficult to understand 
how sufficient current could have been passing between the 
dielectric and the lead to cause this trouble in such a short 
time. It would seem as if the necessary leakage to the lead to 
cause this damage were taking place at one particular spot, the 
paper would be rapidly carbonised, and in à very short time 
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cause tho lead to be punctured, and notice of a large earth having 
broken out immediately indicated at the generating station. 

It is our practice to run with the neutral earthed at the 
generating station to the tram rails, and once during the night 
the neutral earth is disconnected, and the positive and nega- 
tive connected to earth alternatively for a period of about 
15 minutes each; this is done with a view to breaking down 
any earth which may have developed on the neutral and which 
would lead to gerious trouble in the event of an earth occurring 
on either the positive or negative, if not located. 

It would be quite easy to understand how the above could 
have occurred had the lead been sufficiently well insulated to 
allow only a few amperes to pass to earth, but from the fact of 
40 amperes passing when the cable failed shows it to have been 
anything but well insulated. It would be interesting to know 
whether any other engineers have experienced similar results, 
and what their views on the matter are.— Yours, &c., 

THE CORK ELECTRIC TRAMWAYS & LIGHTING Co. (LTD.) 

H. NALDER, 
Cork, Dec. 18. Chief Engineer and Manager. 
N.B.—The neutral earthed to tram rails at Station only. 


| This letter is referred to in our Editorial Notes.—Ep. I.] 


ARMATURE COILS AND NITRIC ACID. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In The Electrician, Vol. LIV., p. 573, Mr. J. S. High- 
field wrote a short article dealing with certain troubles that 
had been met with about that time in the working of his 
3,000 kw. 11,000 volt steam alternators at Willesden, for which 
my company were the contractors. Previous to such publica- 
tion Mr. Highfield courteously communicated with the parties 
concerned, in order to ascertain if they had objections to the 
publicity that would be thus given to the matter, and in view 
of the scientific interest attached to the questions involved, no 
objections whatever were raised at the time. 

I do not propose to deal here with the causes that led to the 
troubles or with the nature of the same, beyond remarking 
that there never was any doubt with regard to these points. 
Moreover, it soon transpired that many other makers in this 
country, the States and on the Continent had met with the same 
phenomena from time to time and to a greater or less extent. 
But it is to be particularly noted that in the above-mentioned 
article of Mr. Highfield’s it was specially pointed out that all 
the materials used in the construction of the armatures were 
the best of their respective kinds, and I may add that Mr. 
Highfield’s statement in this respect was based upon the re- 
ports of the independent specialists to whom the question of 
the quality of the materials employed had been specifically 
submitted. The reports made by these gentlemen, based upon 
their analyses and examinations, were absolutely conclusive on 
the point, and it became perfectly clear that the troubles were 
due to other causes and conditions, which those interested will 
find set forth in Mr. Highfield’s article. 

Notwithstanding the fact that nearly £60,000 worth of plant 
was involved, regarding which even the shortest stoppage 
meant inconvenience and loss, the Metropolitan Company and 
its engineering staff (recognising that the troubles were due to 
exceptional causes which could not have been foreseen) extended 
their sympathy and practical help to the contractors from the 
first to the last, and after the difficulties had been overcome and 
the contract closed, an amount of £4,440 was awarded to the 
contractors as a bonus in respect to steam consumption, effi- 
ciency and reduced heating. 

The publication of Mr. Highfield's article naturally gave wide 
publicity to the matter, and as a result much comment has been 
made in many quarters in regard to the same. "Throughout, 
and from everyone (particularly from competitors) I have re- 
ceived much sympathy and evidences of goodwill, and in some 
cases considerable help, in the shape of data and particulars of 
similar insulation troubles with other high pressure plants. 

. It remains for Mr. W. H. Patchell, in his recent Institution 
Paper, to be the first, as far as I know, to bring up and treat 
this matter in an altogether different manner. Referring to 
Mr. Highfield's discovery of nitric acid in the windings of the 
the Willesden alternators, he says: “ It appears to the author, 


therefore, that probably the acid is due to impurity of the in- 
sulating materials rather than the destruction of pure material 
by ozone.” 

In other words, Mr. Patchell, knowing little or nothing of 
the facts of the case, and in face of Mr. Highfield’s explicit 
statement to the contrary, goes out of his way to do my com- 
pany and the manufacturers of the alternators a grave injury 
by deliberately making the wholly incorrect assertion that the 
troubles were due to the use of bad materials. 

I feel compelled, in the interests of the manufacturers of the 
alternators, to protest against Mr. Patchell’s action, and in 
doing so have little doubt but that I shall have the support of 
all those who like to see fair play. It may be that Mr. 
Patchell, when making the comments in question, did not 
realise that he was doing an injustice and an injury to others, 
and if this were the case I have no doubt that he will think it 
well to withdraw or amend the statements referred to above.— 
Yours, &e., A. C. EBORALL, 

London, Dec. 19. 


— — 


INDUCTIVE BALANCE DEVICES FOR THE PROTEC. 
TION OF ALTERNATING-CURRENT CIRCUITS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: If you will allow your valuable columns to be further 
occupied with a somewhat worn discussion, I would like to 
express my interest in the article, under the above heading, 
appearing in your current issue, inasmuch as it describes an 
arrangement put forth as a solution of a somewhat difficult 
problem which was set to the electrical manufacturers in a 
recent specification. [allude to the arrangement illustrated in 
Fig. 6, p. 350. 

The problem is as follows: A low-tension distribution centre 
has two or more transformers fed by separate feeders from a 
sub-station. At times of light load it is desired to switch trans- 
formers out of circuit to avoid the magnetising current losses. 
It was specified that this was to be done in the following 
manner : The high-tension side of the transformer is opened in 
the sub-station ; the low-tension side of the transformer is then 
to be automatically disconnected from the low-tension distri- 
bution centre bus bars by the reverse current flowing into the 
transformer due to its magnetising current. 

Referring to Fig. 6 (p. 350) we have two solenoids the mag- 
neiic fluxes in which are due to the combined action of tho 
low-tension ’bus bar voltage V, the current given by trans- 
former A ei and the current given by transformer B =. 
The windings are so arranged that, leaving out of account 
phase displacements in the relay and discriminating transformer 
themselves, and also the phase displacements between the 'bus 
bar voltage and the currents from the transformers, we get — 


Flux in solenoid A=/,{V + (e, - 62) 
Flux in solenoid B=k,{V - (c, - e)) 
kı being a constant. 
Taking the force on the iron plunger to be proportional to 
the square of the magnetic flux we get— 
Force on the rocking plunger VIV (e, - ¢)!? - (V — (a 7 696] 
IA Ver- e) 
x, being a constant. l , 
This expression is proportional to the difference in the 


amounts of “porer” flowing from the two transformers on a 
non-inductive load. If we had taken the phase displacements 


between the voltage and currents into account we should have 


‘come to the same result, except that the cosine of the angle of 


phase difference would have come in, and it would have been 
shown that the force on the rocking plunger is approximately 
proportional to the difference between the powers supplied by 
the two transformers under all conditions. The arrangement 
is a kind of differential wattmeter. 

In order that the device under consideration may fulfil the 
purpose for which it is intended, we have to consider the 
following state of affairs which will occur on the system In 
question every day—viz.,.all the lights are turned off and two 
transformers are left connected to the low-tension bus bars; 1t 
is, of course, then desired to switeh off all but one tran& 
former, in order to reduce the unavoidable magnetising loss to 
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aminimum. The high-tension supply of one of the trans- 
formers is switched off in the sub-station, with the result that 
the reverse current flowing into this transformer from the 
distribution centre low-tension bus bara must be sufficient to 
cause the device to operate. 

Let C, and C, represent the full load currents of the two 
transformers, then the magnetising currents are 0:005 C, and 
0:005 C, respectively. Therefore, the force on the rocking 
plunger =F =k, (14V (0.005 C,--0:005 C.), the quantities 
between the small brackets adding as the current in the 
switched off transformer has reversed. This force must be 
sufficient to mechanically cause the apparatus to work. Taking 
C, - C, which would be the case for equal sized transformers, 
or, which would come to the same thing, assuming tho whole 
urrangement is worked through current transformers, and 
assuming also that the voltage remains constant we get F= k, 
0:01 C, as the maximum allowable mechanical force necessary 
to work the apparatus. 

From tbis it follows that if the device be delicate enough to 

operate under the specified conditions, it will also operate when 
two transformers are on load directly the currents given by 
the two transformers, when running in parallel, differ by 1 per 
cent. of their full load value. This is obviously an impossible 
state of affairs, as it is impossible to get transformers to run so 
perfectly in parallel. The mere difference in internal drop 
due to one transformer being cold and the other hot may 
cause a 1 per cent. out of balance current. Clearly, 
therefore, the device cannot be set so fincly that it will 
fulfil the specified conditions. If it is set to do so it 
would be impossible to run the system with it in operation. 
The only thing the arrangement in question will do is to cut 
off the transformer whose high tension is opened at the sub- 
station, provided there is considerable current flowing out of 
the low-tension side of the transformers at the time this is done. 
In order to render it capable of this service it must be set so 
that any unavoidable difference between the currents given by 
the various transformers is insufficient to cause it to operate, 
in which case it will not be sufficiently delicate to do so with 
the reverse magnetising current. It will, therefore, be scen 
that, although there can be no doubt the arrangement described 
in the article is a very ingenious one, it does not fulfil the 
called-for conditions. Whether it is possible, in fact, to strictly 
fulfil the said conditions is, to my mind, a matter of some 
doubt.— Yours, &c., CHARLES C. GARRARD. 
Manchester, Dec. 16. 


WAVE SHAPES AND THREE-PHASE TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I was much interested in Mr. Dykes’ letter in your issue 
of the 15th inst. It would appear to me, however, that the three- 
core transformer experimented upon by him could not have been 
perfectly symmetrical, as otherwise the three magnetising cur- 
rents would be precisely alike. To obtain this perfect symmetry 
the thrce cores must evidently be placed one at each corner of an 
equilateral triangle. If placed in the same plane, as I judge from 
Mr. Dykes’ letter was the case, the magnetic circuits are, of 
course, of unequal length, and this non-symmetry is followed 
by unequal magnetising currents. 

But with symmetrically arranged magnetic and electric cir- 
cuits, the wave forms of the three magnetising currents must be 
precisely alike, because there is no reason why any one should 
differ from the other two. These currents will be devoid of 
triple frequency components, the absence of which will allow 
the flux to drop below or rise above the true sine value at cer- 
tain points in the wave. But if the neutral be now connected 
to the ¿rue neutral of the system, the triple harmonics will be 
supplied, the fluxes will take sine forms, and the core will ex- 
hibit no external polarity. 

I do not agree with Mr. Dykes’ statement that “all distor- 
tion effects in multi-core transformers can be avoided by using 
a four-core transformer, the purpose of the fourth core being to 
provide a return path for the triple-frequency fluxes from the 
other three cores.” I presume that he is considering an un- 
wound fourth limb, This provides a less reluctive path for the 
triple flux harmonic and tends to increase the voltage distor- 

tion. With this arrangement we may consider the case as 


(eng PS mss 
* 


equivalent to that of three separate single-phase transformers 
which do produce distortion. By forcing the triple: frequency 
flux to pass through the air, however, we supply a (counter) 
M. M. F. which tends to eliminate it, and restore the main fluxes 
to sine form. Wero the air a perfect magnetic insulator, it 
would apply the whole M.M.F. required to force the fluxes to 
sine form, and the triple flux would not exist. 

The same M.M.F. can bo supplied by a short-circuited wind- 
ing of negligible resistance wound round the three cores, or, 
which is the same, a “delta "-connected secondary winding. 
The effect of the slight resistance of such a winding will be to 
allow a slight triple flux-harmonic to exist, sufficient to keep 
the triple-frequency current flowing. Thus there is a very 
slight distortion, even in delta“ connected transformers.— 
Yours, &c, R. C. CLINKER. 

Rugby, Dec. 16. 


TRAIN-WEIGHT AND ACCELERATION UNITS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I read, with much interest and some amusement, the 
communication published under the above heading in your 
issue of November 17, 1905, pp. 192.193, and signed by 
“ International.” I will trespass upon your valuable space, if 
I may, again, to a brief extent, to straighten out some obvious 
misapprehensions on the part of your correspondent. 

I found that while I readily agreed with the author of this 
communication and could endorse— even applaud heartily 
—his opening remark, I could not follow him “in phase” 
beyond the end of the first sentence. The truth is that I 
am not at all in sympathy with any proposition or attempt, 
on behalf of the English-speaking races, or of any other 
races for that matter, to ‘‘patch up” an obsolete system of 
units. When "International" says at the beginning of the 
third paragraph: “In America we find a growing willingness 
to change,” he speaks truly, but, unfortunately, for his view, 
what he says is not true in the sense or in the direction that 
he believes, or that he would, evidently, prefer. The kind of 
“change” which young American engineers want, which they 
(almost without exception) advocate, which they hope to havoc, 
which they will have, and which they would already have 
(were it not for the few remaining “older” conservative 
"fossils" in the engineering profession), is, I need scarcely 
say, the metric system! I could have said this in my previous 
communication, and I could also have added that 1 myself 
have been, from the beginning of my professional career, 
an enthusiastic partisan and a zealous advocate of the metric 
system, as my colleagues well know in America. I did 
not do so, because I wished then to limit my discussion 
to the question raisel by the reviewer of Messrs. Ashe and 
Keiley's book—namely, whether the particular units used in 
America were in reality more of a “ curiosity " than those uscd 
in England for train weights and for train acceleration. 

The 2,000 lb. ton, known as the American “ton ” or “short 
ton " is not, as your correspondent's reference would make it 
seem, an innovation on my part, but, as is well known, is an 
American institution of long standing. I am not trying either 
by guerilla warfare or other methods to “ reform " the existing 
absurd system. I simply wish to use it, so long as we aro 
obliged to do so, in the simplest, or better say, the least 
cumbrousmanner consistent with the existing units or measures. 
The British ton of 2,240 lb. does not excite additional enthusiasm 
in me on account of the fact, mentioned by * International,” 
that it is only 1:5 per cent. “out,” as compared with the 
metric ton. I consider this fact to be not an “attenuating ” 
circumstance, but an “exasperating” circumstance, and ono 
which applies to all “ counterfeits ” or “imitations ” of really 
good things in science as in art. | 
The fact that 102 lb. of tractive effort corresponds to, and 
can produce, theoretically, an acceleration of 1 mile per hour 
per second, which “International” apparently imagines he 
discovered, and on which proceeds to formulate a ** convenient " 
rule, is so well known to every electric railway engineer in 
America that the wonder is that anybody could think it could 
possibly have escaped notice here. It would scarcely be pos: 
sible, indeed, to use the equation expressing acceleration and 
the force producing it (whenever our“ curious“ unit of ac- 
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celeration is used—z.e., the mile-per-hour-per-second) without 
coming across this fact, even if trying to avoid it, since the 
number of pounds in a ton enters in these equations, which, 
by the way, “ International " will find given as equations (20) 
and (22) in the writer's Paper on *Speed-time Curves," pre- 
sented before the A. I. E. E, June, 1902 (Transactions, Vol. XIX., 
pp. I, 115-1, 116). In using these equations in America, where 
train weight is usually measured in short tons, we insert the 
figure 2,000 instead of 2, 240, and our fector is, therefore, 91-1, 
a figure perfectly familiar to all American railway engineers. 

When we have to deal with the English ton, we simply 

2,240 . 
2,000 1:12, the result 
being 1:12x91:1-7/102. We could also, of course, get this 
new factor (102) from the equation directly, by inserting 
therein the figure 2,240 instead of 2,000. "We have known, 
and have done, these things for many years, as International“ 
can easily verify. Let us see now, since ** International " raises 
the question, whether the long ton has all the advantages 
which he thinks it has over the short ton, because this factor 
happens to be 102 in the case of the long ton. His * round 
number ” is 100, or 2 per cent. less than the actual value. The 
American round number is 90, or about 1 per. cent. less than 
the actual value.. His round number, therefore, occasions an 
error of 2 per cent., while the American round number occasions 
an error of only 1 per cent. 

To obviate all misunderstanding, and also because “ Inter- 
national" has apparently not grasped the full significance of 
what I said in my previous communication on the subject of 
acceleration units, wish to emphasise the fact that my pre- 
ference for the mile-per-hour-per-second, when the English 
system of measure has to be used, arises from, and is wholly 
due to, my objection to any system, unit or measure of accele 
ration involving two distinct concepts or measures of velocity, 
when a single one will answer the purpose better. "When 
using the metric system, I would favour, and, as a matter of 
fact, I prefer to use, the kilometer-per-hour-per-second, for the 
same reason. 

Before concluding, I may be allowed to say to the Reviewer” 
who commented on my previous communication, that I have 
no quarrel with him as to whether we should say measure 
or “unit.” It is largely an academic question after all. 
The ** Reviewer " will find, inan interesting editorial on the 
* unit of acceleration " in the Street Railway Journal of 
November 11, 1900 (Vol. XXVI., p. 870) some interesting 
remarks upon units in general, and on this “unit” in particu- 
lar, and, incidentally, a very good presentation of the“ case of 
the defendant," that is to say, the mile-per-hour-per-second. 
I will add that, even if his contention be true, he should rather 
adapt the name to the substance, than do the reverse. I pre- 
fer a logical direct measure," if measure it must be, to an 
illogical roundabout unit. — Vours, &c., 

New Vork, Nov. 28. C. O. MAILLOUX. 


Mr. Mailloux's line of argument is an elegant example of 
that process of adopting a particular measure happening to suit 
some particular industry, which has given us the heterogeneous 
collection of stones, bushels, hundred weights, rods, acres, &c., 
to which he properly objects. "*Illogical" would not be an 
inapt term to qualify a “unit” which, having to include the 
square of a time, chooses two measures of time having a ratio 
of 1 to 3,600.—Your REVIEWER. | 


multiply our factor (91:1) by the ratio 
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THE BOHM LENS LAMP. 


Mr. E. Bohm, referring to a leading article on “Lamp 
Globes ” in The Electrician of Nov. 8, p. 105, in which the ques- 
tion of the shape of incandescent electric lamp globes was 
touched upon, invited us last week to inspect 
the Böhm “lens” lamp. The only difference be- 
tween this and an ordinary lamp lies 1n the design 
of the globe, a section through which is as indicated 
in our sketch. It will be observed that the glass is 
not merely corrugated, but is shaped to form an 
actual lens. The object of this is to concentrate the 
light in a certain direction (usually in the direction 
of the lamp axis) and this is a valuable feature for 
a number of purposes where an illumination in all 
directions is not desired. In a test made by Mr. F. 
Satchwell, for instance, the vertical candle power 
was increased from 7:4 to 88:5 c.p. by substituting 
a Böhm globe for an ordinary globe, and at the same 
time the horizontal candle-power decreased from 
16:3 to 12:8c.p. It may be remarked that the same 

lament was used in both cases and that the energy 
consumption was also the same. It appears from a 
number of tests carried out by the National Physical Laboratory and 
Faraday House, that the watts per candle-power in a vertical direc- 
tion range froin about 1:87 in the case of a 45 c.p. lamp to 1:95 in 
the case of a 15 c.p. Bohm lamp. We were shown a very large 
assortment of lamps of many shapes, and were informed that a 
company is being formed for the manufacture of them on a larger 
scale than hitherto. The price of the lamp, it should be mentioned, 
is considerably higher than that of the ordinary lamp. 


SECTION THROUGH 
GLASS GLOBE OF 
Boum Lamps. 


LEGAL INTELLIGENCE. 


noe 


Manchester Tramway Arbitration. 


In the House of Lords on Friday last judgment was given by Lord 
Maonaghten (presiding) and Lords Robertson and Lindley in the appeal 
by Manchester Tramways & Carriage Co. arising out of an arbitration 
between the company and Swinton and Pendlebury District Council 
(briefly reported in our issue of 1st inst.). The difficulty in the case arose 
to some extent from the fact that the arbitrator whose award was under 
consideration (Sir F. Bramwell) has since died, and tberefore it was im- 
possible to refer the case back to him to clear up a point in doubt that 
had been raised in the Court of Appeal as to the exact meaning of a part 
of hisaward. The question in diepute was whether a depot situated out- 
side the Council's district, but found by the arbitrator to be suitable to 
and used for the purposes of the undertaking within such district, was to 
be taken and paid for bythe Council. The purchasing authority zon- 
tended that they were not liable to take and pay for anything outside 
their own district. The arbitrator found that the value of the tramway 
was £24,689 ; the value of the lands and buildings constituting the depot 
in dispute was £24,009; and the value of the fixtures and fittings at the 
depot £308, making altogether £49,006. Mr. Justice Channell had beld 
that the Council, on the finding of suitability and user by the arbitrator, 
was bound to pay for the depot. The Council appealed, and the Court 
of Appeal found that, as the finding of the arbitrator was not expressed 
in exactly the same words as those used in the section in the Act, the 
company could not compel the Council to purchase the depot. The 
company appealed to the Upper Chamber, and 

Lord MACNAGHTEN, in giving judgment, said that on receiving the 
necessary statutory notice the company were bound to sell to the Council 
their undertaking or so much of the sime as is within the district,” 
and the purchasing authority was bound to pay the then value "—that 
was in his lordship’s opinion, the value at the date of notice (exclusive 
of any allowance for past or future profits, or any compensation for com- 
pulsory sale or other consideration whatever) —'* of the tramways and all 
lands, buildings, works, material, and plant of the promoters suitable to 
and used by them for their undertaking within such district." What the 
arbitrator had to find was the value to the promoters, not the value to 
the purchasing authority. Lord Macnaghten then reviewed the award 
and said that the Court of Appeal had inferred from certain variation 
from the words of the section in the languaga the arbitrator had used 
that there was some ambiguity in the award, and that the arbitrator had 
it in his mind to submit to the Court some question of law which he 
certainly did not formulate, and which counsel for the Council candidly 
admitted he did not ask him specifically to state. Counsel for the com. 
pany had contended that if such depot was, in fact, suitable to and used 
with their undertaking within the Council's district, the Council were 
bound to purchase it, although it was situated outside their district. That 
was the question which the arbitrator had submitted for the decision of 
the Court. The questions of user and suitability were questions of fact 
which he himself had answered as questions of fact in favour of appel- 
lants. The question which the arbitrator had reserved—the question 
depending on geographical position—had been decided in favour of the 
company by the learned judge of first instance, Iu his opinion that was 
the right answer, and he moved their lordships that the order appealed 
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from be reversed, and that the order of Mr. Justice Channel! be restored, 
with costs both in this House and in the Court of Appeal. 

Lords ROBERTSON and LINDLEY concurred, and the appeal was 
allowed accordingly. 


Re Letters Patent (No. 14,006, 1903). 


In the Couit of Appeal (Lords Justices Vaughan Williams, Stirling, 
and Cozens-Hardy) on Saturday, judgment was delivered on the appeal 
of the owner: of letters patent granted to one Allsop from a decision of 
Mr. Justice Buckley. The question for decision arose on a petition for 
revocation of the patent, which was for a new process of purifying flour 
by electricity, and thus increasing its nutritive value. The machine con- 
sisted of two parts. By means of the first a powerfal current was passed 
through air, altering its chemical qualities, and the air so treated was 
passed into another machine, where the flour was subjected to treatment. 
The owners of the patent recognised that some of the clauses of the 
specification as they now stood were invalid, and they asked Mr. Justice 
Backley for leave to apply to disclaim that part of the invention whioh 
related to a suggested chemical action which it was now known did not 
take place. The petitioners opposed the application, and pressed for the 
revocation of the patent on the ground that what the applicants proposed 
to do was not to disclaim, but to correct the specification by striking out 
incorrect statements and leaving the invention as wide as it was before. 
Mr. Jastiee Buckley held that the word disclaimer in Section 19 of 
the Act of 1883 was to be read strictly, and did not include corrections or 
such explanations as might be required for the purpose of defining the 
claim. He held that what the patentee sought to do was not within the 
section. He refused to grant the liberty asked. Hence the present appeal. 

Their Lordships unanimously decided to allow the appeal. Order 
accordingly. 

In the Chancery Division on Tuesday Mr. J.C. GRAHAM mentioned 
this case to Mr. Juctice Buckley. The patent is claimed to be of enormous 
commercial value. Counsel asked that, having regard to what had taken 
place in the Court of Appeal, the case might stand out of the list until the 
Comptroller had decided whether the patentees could amend or not. 

His LORDSHIP acceeded to the application. 


Underground Electric Railways Oo. cf London v. Commissioners 
of Inland Revenue. 

In the Houre of Lords on Friday last, the Earl of Halsbury and Lords 
Robertson and Lindley gave judgment in this case (reported in our issues 
of April 22 and Dec. 9, 1904), It was an appeal from a judgment of the 
Court of Appeal reversing a decision of Mr. Justice Channell. The qucs- 
tion at issue was the amount of stamp duty payable on the eale of the 
old railway undertaking to the appellants. 

The Earl of Halsbury and Lord Robertson intimated their agreement 
with the judgment which Lord Lindley was to cead. 

In delivering judgment Lord LINDLEY said that the words of tec. 56 
of the Stamp Act, 1891, were wide enough to cover all moneys which 
might become payable, and the latter part of clause 2 of the section cer- 
tainly favoured that construction. Sec. 57 enacted that money payable 
on & contingency was to be taken into account; and that removed any 
doubt on the matter. The contention of the Crown must be affirmed 
and the appeal dismissed with costs. 

Judgment accordingly. 


Dickson v. R. W. Blackwell & Co. (Ltd.) 


At Perth Sheriff Court on Friday last Sheriff Sym closed the record 
in the action for payment of £300 at common law, or £178 under the 
Employers' Liability Act for personal injuries. On May 22 pursuer, who 
was in the employment of defenders, was engaged (along with other 
men) lifting tramway rails on to a lorry. While pursuer, with four other 
workmen, was lifting one of the rails on the instructions of the foreman, it 
tipped, fell and injured pursuer. It was contended that if a sufficient 
number of workmen had been provided they would have been able to 
prevent the falling of the rail and the injury. At the time of the accident 
pursuer was earning 238. a week. 

DEFENDERS plead that the number of men was ample, and, in 
fact, large quantities of the rails had been safely and satisfantorily loaded 
by four or five men for some months prior to the accident. "They further 
plead that the action is irrelevant, and that as pursuer's injuries are due 
to the fault of persons engaged in common employment with him he is 
not entitled to claim compensation. In any cases the damages claimed 
are excessive. 


—À — ee — 


Kilby v. Battersea Polytechnic Governors. 


At Wandsworth County Court on Monday, Wm. Hy. Kilby, a labora- 
tory mechanic at Battersea Polytechnic, sued the Governors for damages 
for injuries to his right eye, but when the case was called on Mr. Shake- 
speare (for defendants) consented to judgment for £25 and costs. 

It appeared that on Nov. 21, 1904, Plaintiff, while passing through the 
engineering workshop, was struck in the eye by a splinter of steel, which 
had been chipped from a larger piece by one of the students. Plaintiff's 
wages were paid up to July 24, when the action was commenced. 


Differential Charges for Electric Energy.—The Supreme Court 
of Victoria (Australia) recently delivered an important judgment in an 
action brought by the Melbourne Gas Co. against Melbourne City Council 
for an injunction restraining the Council from charging different rates for 
electricity for lighting and power. The company argued that the charge 
made by the Council to some consumers was on a flat rate, whereby 


payment was demanded for the actual quantity of electricity used at 5d. 
per unit, while other consumers were charged at 8d. per unit as to such 
portion of electricity supplied to them as was equal to a consumption for 
45 hours per calendar month at the highest rate of consumption during 
the month, and as to the remainder at 2d. per unit. The Council ad- 
mitted that it supplied some customers at 44d. per unit and others at 7d. 
per unit for a portion of a calendar month and 2d. for the remaining 
part, but denied that it was acting in contravention of the Electric Light 
and Power Act, 1896. The Full Court held that it was a breach of the 
act to differentiate in the charges to various classes of clients, and an 
injunction restraining the Council from so charging was granted. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— —— 


APPOINTMENTS VACANT AND FILLED. 


An assistant manager is wanted in a large manufacturing and 
contracting company to take charge of general correspondence, 
analysis of cost, accounts, &c. See advertisement. 

An improver is wanted to act as switchboard attendant at Coven- 
try electricity works with a view to becoming a shift engineer. 
Applications by Jan. 8, to the manager of the electricity works, Mr- 
Joseph A. Jeckell. See advertisement. 

An exainination will shortly take place for appointments as second- 
class enginecrs in the Engineer-in-Chief's Department, G.P.O. 
Jan. 11 is the latest date for receiving applications. Forms from 
the ELE Civil Service Commission, Burlington.gardens, Lon- 
don, W. 

A lecturer in physics is required at Armstrong College, Newcastle- 
on-Tyne. Salary £200, rising by annual increments of £10 to 
£250. Applications by Jan. 13. | 

An assistant lecturer in mechanical engineering is required at tho 
Royal Technical Institute, Salford. Application by Jan. 10. 


Mr. W. A. Chamen (of Measrs. Bramwell & Harris, and late 
chief engineer of the Glasgow Corporation Electricity works) has 
been appointed manager of the South Wales Electrical Power 
Distribution Co., in succession to Mr. Hill, who recently resigned. 


Mr. J. P. Kemp (Messrs. Kennedy & Jenkin) has been appointed 
resident engineer at the Summer-lane station of Birmingham 
Corporati:n electricity department. 

Mr. W. C. Acfield, of the London, Brighton, and South Coast 
Railway, has been appointed signals superintendent of the Midland 
Railway, in succession to Mr. T. W. Woodward, retired. 


Mr. J. Foster has been appointed car-shed superintendent by 
Johannesburg Munícipal Council. 


REPE SORS ES NPT xxx PUN UMP MES 


EDUCATIONAL NOTICES. 

King's Oollege, London. —The Lent term commences on Jan. 9. 
In addition to the ordinary day classes there are evening classes for 
electrical and mechanical engineering, architecture and building 
construction, drawing, mathematics, physics and other science snb- 
jects. There are also advanced evening classes in clectrical and 
mechanical engineering. Prospectuses, &c., from the secretary, 
King’s College, Strand, W.C. 

Swansea Technical College.—Steps are being taken by tho 
Swansea Educational Authority to have the technical college 
affiliated to the University of Wales. 

Regent-street Polytechnic.—On Friday evening Lord Arm- 
strong distributed the prizes and certificates won during the past 
session. 


Steckport Technical School.—Dr. A. Hopkinson, K.C., vice- 
chancellor of Victoria University, distributed the prizes to the 
successful students of this school on Friday last. In the course of 
his address Dr. Hopkinson invited employers of labour to encourage 
their apprentices and young men to attend evening classes, as then 
it was possible they would themselves be recouped later by the greater 
efficiency of their workmen. 


Aberdeen.— The Town Council have decided to appoint a general 
manager, at £300 per annum, to take charge of the tramway under- 
taking, including rolling stock, but exclusive of electrical and 
mechanical equipment and permanent way. 


Amersham.—The Empire Electric Light & Power Co. recently 
applied for sanction to erect overhead conductors for transmitting 
electricity from Chesham to Chartridge, but the Council have decided 
to insist on underground cables being used. 


Argentina.—The city of Cordoba, which has had electricity 
supply since November, 1897, has now 2,500 consumers on the 
mains of the Cordoba Electric Light and Power Co., with a total 
connection equivalent to 70,000 8 c.p. lamps. 
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Australasia,— Wellington (N.Z.) City Corporation, which has 
now taken over the operation of the tramways from Wellington 
Tramways Board, operates 22 miles of single track, 42 motor cars 
being employed in the service. 

At Danedin (N.Z.) the Corporation have also taken over the tramways 
from the Dunedin Tramways Boards. There are now 21 miles of single 
track in operation. The plant includes a battery of 260 Tudor cells of 
400 ampere-hour capacity. 44 motor cars are employed in the service. 
These tramways have been running for exactly two years. 

At Stratford (N.Z.) the local electrical supply company has been at 
work since December, 1899, and has now 280 consumers connected to the 
maing, with a total lamp connection on Dec. 1 of the equivalent of 55,114 
8 c p. lamps for lighting only. Generation of current is by water power 
with twin turbines to each generator. In this city the Okioma butter 
factory has been for the past five months operated by electric motors 
to the extent of 40 m.r., current being supplied by the Hawera 
County Electric Lighting Co., and at Inglewood the butter factory has 
also decided to adopt electric driving, and will take current from the 
Inglewood Electric Lighting Co. There are a large numter of water 
powers in this part of New Zealand, and much feeling has been created 
by the Government having passed a measure through Parliament creating 
these water powers Government assets. It has now, we understand 
become difficult to obtain concessions for using the available waters. 

At Sydney (N.S.W.) the Empire Electric Light Co. has an equivalent 
connection of 37,600 8c.p. lamps. The negotiations for the supply of 
current by Sydney municipal electricity department in the suburb of 
Paddington have been satisfactorily concluded. The mains are to be 
exempt from taxation during the period covered by the agreement— 
25 yeara. | 

On the recommendation of a sub-committee Balmain (near Sydney) 
Borough Council has decided upon the erection of a refuse destructor and 
electricity works. 

A statement of the views of the Victorian Railway Commissioners 
(Messrs. T. Tait, W. Fitzpatrick, and O. Hudson), on the proposed electrifi- 
cation of the steam railways in the Melbourne suburbs has been submitted 
to the Railway Standing committee appointed to inquire into the ques- 
tion. The Commiesioners were not opposed to the electrification of the 
existing lines, always provided these would yield sufficient additional net 
revenue to pay the capital and interest charges on the cost of conversion. 
No obligation should be entered into until a most thorough investigation 
and full report had been made by an absolutely independent con- 
sulting electrical engineer of the highest ability and standing. The 
Commissioners urge that the expenditure of £256,559 for the con- 
version of the St. Kilda line to electric traction and for the construction 
of the six electric street tramways (as estimated by Mr. Bradford) should 
not be undertaken until all the funds were not only available but ear- 
marked for the purpose. Developments were continually taking place in 
electric traction, and proposed investigation should not take place until 
immediately prior to the date on which the Government would be assure! 
of possession of the requisite funde. The Commissioners report con- 
cluded as follows: The question whether the provision of street tram- 
ways should not be left to the municipalities concerned, or, under satis- 
factory terms and with proper safeguards, to p'ivate entsrpiise, is one 
deserving of serious consideration.” 


Ayr.—A special committee has been formed to consider the 
advisability of extending the tramways. 


Barnstaple.—An inquiry was held yesterday into the application 
of the Council for permission to borrow £4,000 for extension of the 
electricity works. 


Bermondsey (London).—At the audit of the accounts of the 
Electric Lighting committee for the year ended March 31, which 
took place at the Town Hall on Tuesday, objection was raised to 
the electricity supply works and refuse destructor being under the 
management of one committee. It was contended that the depart- 
ments should be separate and the accounts be kept distinct. The 
auditor reserved his decision. 

Birkenhead.—The Council have decided to apply for an injunc- 
tion against the Mersey Railway Co. to restrain them from running 
motor-omnibuses. 


Birmiugham.—On Tuesday the tramways manager (Mr. A. 
Baker) reported to the Tramways committee that he had been part 
of a deputation which waited upon the Board of Trade in regard 
to the Board's refusal to allow the Birmingham Corporation electric 
tramcars to be fitted with roof covers. He (Mr. Baker) pointed out 
that some of the company's cars running into the city were provided 
with covered tops. The Board's contention was that covered cars 
on narrow tracks were liable to be capsized by the wind; but Mr. 
Baker pointed out that no such accident had occurred to the covered 
cars which had run in the city during thelast 18 months, and it was 
calculated that a gale of 60 miles an hour would be necessary to 
overturn one of the cars. 


British Electrical Friendly Scciety.—At the fourth annual 
meeting of this society, held on the 11th inst., there were 40 dele- 
gates present, representing branches in all parts of the kingdom, 
under the presidency of Mr. W. G. Bond, who, in moving the adoption 
of the report and accounts, said the membership had increased 
from 1,950 to 2,142 during the year. In the same period income 
increased from £38,574 to £3,718, and expenditure decreased from 
£3,336 to 142055 Sick pay claims amounted to £887. 12s. 6d., com- 
pared with £2,003. 2s. 10d. The available assets of the society now 


amount to £1,260. At the conclusion of the chairman’s remarks 
& discussion followed, and suggestions were made for a considerable 
extension of the society's operations. The chairman stated that the 
suggestions would probably be dealt with by the Central Com- 
mittee during the year. 

Burelem.—The Council have received sanction toa loan of £5,500 
for extending their electric lighting mains. 

Bury (Lancs.) — The total revenue of the Corporation tramways 
for the past year was £19,544, working expenses £11,041. After 
paying interest and sinking fund the net balance was £510, which 
has been carried to reserve; 4,065,455 passengers were carried ; the 
average revenue per car mile was 9.21d., average working expenses 
(including power cost) 5:20d. 


Cardiff.—There are now 1,209 consumers connected to the mains 
representing the equivalent of 144,383 8 c.p. lamps against 118,930 
at the corresponding period last year. The total revenue for last 
month was £8,826. 12s. 2d. against £2,354 for corresponding month 
last year. 

Chili.— Electric traction is being introduced in Valparaiso by the 
A.E.G. Co. of Berlin, and it is proposed to run electric tramways 
between this city and Santiago and other parts of the country. 
Already several small towns in Chili have their electricity supply 
Stations and we learn from a correspondent that there is an opening 
in Chili for all kinds of electrical goods, with the prospect of excel- 
lent business in every branch. The character of the population is, 
however, such that direct representation of the manufacturers is 
essential. Water power is being employed, an1 the powir avail- 
able throughout Chili is, it is said, almost incalculable. The 
subject of water-power generation of electric current in Chili is 
attracting much attention. 


China.— The China Light & Power Co. (general managers, Messrs. 
Schewan Tomes) are supplying light and power on the alternating- 
current system to Canton and Kowloon. Canton has a population 
of 1,500,000. The population of Kowloon has not been ascertained. 
At Canton there are 1,500 consumers, and at Kowloon 250, the 
number of equivalent 8 c.p. lamps connected at the former city being 
16,000 and at the latter 6,000. The supply cables are run overhead, 
with H.T. twin armoured cables, across the river which divides 
Canton from Kowloon. The stations have been equipped by the 
company’s engineer, Mr. L. Marston (who is consulting engineer 
of the works and engineer-in-chief), assisted by the resident en- 
gineers, Mr. S. F. Ricketts (Canton) and Mr. G. L. Hales (Kowloon). 


Cromer.—The Council are recommended to apply for a further 
loan of £11,000 for extensions of the electricity works. The new 
fire station is to be wired for the electric light. 


“ Dividing the Spoil.“— At the Guildhall (London) on Friday 
before Sir John Bell, the Commissioner of City Police (Capt. 
J. W. Nott Bower) was summoned at the instance of Mr. F. J. 
Gould, manager to James Milne & Son, for payment of £337. 10s., 
now in possession of the police, which formed portion of the 
moneys found on the prisoners Leslie and Cheeseman at the time of 
their arrest for certain “long firm” frauds recently exposed in the 
Central Criminal Court. 

The application was opposed by several parties, who alleged that they 
had equal claims, and pointed out that Messrs. Milne had borne no part of 
the costly prosecution in the case referred to. After hearing Inspector 
Willis, Sir John Bell said it seemed to him that all the creditors should 
share in the moneys found. Messrs. Milne appeared to have quietly sat 
down while the prosecution was going on, taking no part in it, but as soon 
as it was over they wanted their share of the spoil. Mr. Tweedie Smith 
(for the official receiver) characterised the claim as an impudent one, 
and said his client submitted that the amount in hand ought to be equally 
divided among the creditors. Sir John adjourned the case for a month 
with a view to the parties interested coming to an understanding. 


Dolgelly.— The Council have decided to invite tenders from 
electrical engineers to prepare a preliminary report on the question 
of electricity supply.“ 

Dumfries.—The Council have approved an agreement for trans- 
ferring their provisional order to the India Rubber, Gutta Percha 
& Telegraph Works Co., who undertake to establish electricity 
works in the town. The company are to pay the Council £700 to 
cover the cost of obtaining and transferring the order, and are also 
to pay £100 annually as rent for the site of the works and £30 to 
cover cost of inspection. Electricity is to be supplied at prices not 
exceeding 7d. per unit for lighting and 8d. for power and heating. 
The Council is to have the option of purchase in 1918, 1918, 1925, 
1933, or 1940, on payment of capital expended and 25 per cent. 
premium. 

Dundee.—After hearing a discourse on car-top covers delivered 
by the tramways manager (Mr. P. Fisher) the Tramway committee 
decided to have a car equipped as an experiment at a cost of about 
£65 with a combination of the forms of roof covers used at Bolton 
and Glasgow. 

The committee has authorised the preparation of specifications for an 


extension of the tramways. 
The Board of Trade inspection of the electrical equipment of tbe 
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Dundee, Broughty & Monifieth line took place on Thursday last, and the 
permanent way was inspected on Tuesday. 

At the meeting of the Electric committee on Monday the engineer (Mr. 
H. Ricnanpsox) explained his estimates for the extension of the existing 
station and mains at a cost of £25,000, and also his alternative scheme 
for a new station at an outlay of £75,000. Mr. Richardson, who advises 
the adoption of the latter proposal, is also to report upon the desirability 
of erecting a refuse destructor with steam raising plant at the present 
wor*s in the event of the scheme for a new station being adopted. 

Mr. Brownvze (convener of the committee) referred to an offer made to 
Mr. Richardson of an appointment at £700 per annum bya leading engi- 
neering firm in England. Mr. Richardson stated that he had decided to 
decline the offer, feeling that he enjoyed the confidence of the committee. 

Negotiations between the Council and Messrs. Gourlay Bros. & Co. 
for the supply of electric power to Camperdown Shipyard have 
fallen through, and the firm have decided to put down an inde- 
pendent plant for generating current for lighting and power. The 
Council proposed, it is stated, to supply three-phase current, and 
Messrs Gourlay wished for continuous-current supply. 


Bast Ham.—The engineer and manager of the electricity works 
(Mr. W. C. Ullman) is to report on the proposal for the supply by 
Woolwich Council electricity department of electricity in bulk for 
distribution in certain parts of East Ham. 


An employe of the Council is to be allowed to trim and adjust 
private arc lamps, `f desired by customers, at 28. per lamp per quarter. 


Electrical Exhibition Memento.—The smoking concert of the 
Electro-Harmonic Society on Friday evening last was of special 
excellence, and introduced members of the Society to some new 
artistes and to some new songs. The event of the cvening was the 
presentation, previous to the interval, to each of the members of 
the Executive committee of the recent Electrical Exhibition at 
Olympia of a memento of that event subscribed to by a large pro- 
portion of the exhibitors, and presented as a slight mark of their 
appreciation of the labours of Mr. E. Cunliffe Owen, C. M. G, and his 
coll es on the committee, whose good work contributed so con- 
siderably to the undoubted success of the Exhibition. 

The memento took the form of a non-magnetisable open-faced gold 
chronograph, jewelled in 17 holes, manufactured by Messrs. S. Smith 
& Sons, of 9, Strand, London, W.C., suitably inscribed, for Mr. E. 
Cunliffe Owen, as chairman; a 15.carat gold combined matchbox and 
sovereign purse, suitably inscribed, for Mr. C. S. Northcote, as deputy- 
chairman ; and a 15-carat London-made gold curved matchbox in case, 
suitably icscribed, to each of the following: Messrs. S. W. Baynes, H. 
Bevis, O. H. Bishop, H. W. Butler, Sydney T. Dobson, J. E. Edgcome, 
T. C. Elder, Frank Gill, J. E. Kingsbury, H. Oppenheimer, W. L. Paken- 
ham, W. H. Patchel], Roland Portheim, W. R. Rawlings and Walter 
Davenport (secretary). The matchboxes were supplied by Meesrs. J. J. 
Stockall & Son, of Clerkenwell.road, E.C. Between £67 and £68 was 
collected, the following each contributing 103. 64. : — 


W. H. Allen, Son & Co. Electr phone (Ltd). New Brotherton Tube Co. 
Amalgamated Dry Pat. | Elhott Bros Olivor & Co. 

teries. Escare & Deuelle. Cliver, Clark & Co. 
Arc Lamps (Lt I). Everett, Kegeumbe & Co. | Ozonair (Lt-1.). 
Armorduct Mfg. Co. Fa k, Stadelmann & Co. Tho: Parker (Ltd.) 
Babeock & Wilcox. Ferranti (Ltd). R. W. Paul. 
Bat Electrica! Co. Foxcro't & Duncan. Frank l'earn & Co. 
A Blackmore. I. F;ankenburg & Sons Uope's Elec! rie Limp Co. 
D. H. Bcnnella & Son Fiicker & Miller. ret hetts & Gola. 
Brockie-Pe’l Arc Lamp. Geipel! & Lange. Rawlings Bros. 
British Auto Photo. Co. | General Electric Co. Reason Mfg. Co. 
British Elec Plant Co. W.'T. Glover & Co. Regina Are Lamp Mfg. Co. 
British L. M. Ericsson Co E. Green & Son. A. Reyrolle & Co. 
Eritish Prometheus Co. J. Halden & Co. Robertson Ele. Lamps. 
Bruce Feebles & Co. 


A.C Hands. Rumney & Rumuey. 
Brush Elec.tEng. Co. Hart Accumulator Co 
N. Burt & Co. W.T.Henley's Tel. Wo ks 
Callender's Calle Co C 
Charing Cross, West End 


& City Elec. Supply Co 


Lighting Co. 

Cons. Pneuma'ic Tool Co 

Cory Bros. & Co. [Co. 

Cowans (Ltd.) & Ke7 Eng. 

Crompton & Co. 

Davey. Paxman & Co. 

D. P. Battery Co. 

J. Defries & Sons. 

Jag. Dickson. 

Diesel Engine Co. 

Dorman & Smith. 

Dowsing Radiant Hcat Co. 

Crake & Gorbam. 

Edison & Swan Co. 

Efandem Co 

Elec. & Crdnance Acces- 
rories Co. teers. 

Ele». Eng (R. E.) Volun 

Electrical Press (Ltd.) 

" Electrical keview.’’ 

„ lectrienl limes 

“The ! letrician ” Print- 
ing & Publishing Co. 

“+ lectricity." 

Elec. Power Storage Co. 

Electromotors (Ltd.). 


o. 

: Carl Hentschel (Ltd.). 
High Speed Braiding Ma 

City of London Electric | 


chine Co. 
Howard Bros. [Co. 
Hunter Elec Candle Lamp 
Hunt & Hers 
International Electri : Co. 


Klein Enging. Co. 


Jas. Keith & Blackinan Co. 
Lahmeyer Ele :trical Co. 
Lauz.on-Davies MotorCo, 
Le Carbone. 
Linolite Co. 
Lister Electric Mfg. Co 
London kl c. Fitti: gs Co. 
Lucy aud Co, 
A. P. Lundberg. 
W.McGe ch & Co. 
Marryatt & Place. 
Maple & Co. 
McPhail & Simpson's "ry 
Steam Patents Co. Co. 
Metropolitan Elec. Supply 
Monte, Callow & Co. 
Morxan t rucible (o 
Mountain an | Gibson. 
Nalder Bros. aud Co, 
Nalder Bro.. & ‘Thompson. 
National Gas Engine Co. 
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D. Santoni & Co. 

St. James’ & Pall Mall 
El«c Lighting Co. 

Selg, Sounenthal & Co. 

Siemens Bros. & Co. 

Simmouds Bros. 

Simplex Stee! Conduit Co. 

Steel Core Concrete Co. 

Steel, Peech & Tuzer. 

Sterlinz Telephon: & Ele>- 
tric Co. 

Stewart: & L'oyds. 

J. J. Stockali & Sons. 

Sturtevant Eng. Co. 

J. E. Spagnoletti & Co. 

Sunbeam Lamp Co. 

Swit hgeur Co. 

TeimperleyTrausporterCo. 

Tramway & Railway 
World ” 

Dr. Heiur Traun & Sons. 

J. H. Tu-ker & Co 

Tudor Accumulator Co. 

V nion Electric Co. 

Vickers, 5 rs « Maxim. 

Veritys Limited 

W. QG. Walker & Co. 

Wandsworth . lec. Mfg Co 

Western rjectric Co. 

Westminster tlee. Supply 
Corpu. 

A. P. Wiight & Co. 


Mr. Jons Gavey, C. B., President of the Institution of Electrical E avi- 


neers, distributed the souvenirs, amid the applause of a large gathering. 
Mr. Gavey referred to the all-round success of the recent exhibition. Not 
only had it been the means of displaying before a large public the possi- 
bilities and advantages of electricity in all directions, and in converting 
the most sceptical, but it had also been a decided financial success, Thus 
it had been possible to give back to the exhibitors 25 per cent. of what 


they had paid for space, to hand over £250 to the Benevolent Fund of the 
Institution of Electrical Engineers, and to contribute largely to the Benevo- 
lent Fund of the National Electrical Manufacturers’ Association. The 
success of the venture was largely due to the skill and untiring energy of 
Mr Canliffe Owen and his committee, and the exhibitors, under the 
auspices of the electrical journals, had felt impelled to express their grati- 
tude to those gentlemen in the form of the souvenirs they were now 
receiving. 

Mr. E. CuNtirrg Owen, in a few well-chosen words, replied on behalf 
of himself and bis colleagues, and said that any good work his committee 
and he had accomplished had been a work of love. Not only had the 
exhibilion been a success financially, but it had brought about much good 
feeling andeven friendship between exhibitors to a degree which had not 
previously existed. He was a guest at the Electro-Harmonic Society’s 
gathering that evening, but so genial and excellent had been the enter- 
tainment offered that he hoped to be present at many more gatherings. 
not as a stranger but as a member, and he believed many others had 
made the same resolution. He was speaking for all his colleagues when 
he thanked the conductors of the electrical journals who had organised 
the presentation and the contributors for their kindly recognition of the 
committee's services. 


Electrical Workers in Canada. Mr. F. A. Cambridge, city 
electrician, Winnipeg, Man., writes us as follows :— 

I think itis about time that electrical workers were apprised of the fact 
that there is little chance of their obtaining employment in that line out 
in this section. Many cases have come to my notice within the past 12 
months in which men had given up employment at home in order to, as 
they thought, better their positions out here, only to find that they had 
made a mistake. There is every chance for agricultural help out here, but 
electrical work in the Far West being somewhat limited i$ is impossible 
to find work for the numbers of men coming out. 

Electricity in Workshops.—A spinning and weaving factory 
is to be established, it is stated, at Cerano, Italy, and the whole of the 
machinery is to be electrically driven. 


Erith.— From March 31 the charges for electric current for power 
will be reduced to 2d. per unit for first 1,500 units per month, 13d. 
up to 3,000, and 14d. beyond. 


French Submarine Telegraph Cable Enterprise.—The French 
war cruiser "D'Entrecasteaux " sailed recently from Toulon to 
make the preliminary surveys, &c., for the French Tamatave- 
Réunion- Maurice telegraph cable. 

Guatemala —The Empresa Electrica de Guatemala, which owns 
the electricity supply service of the city, has recently added a con- 
siderable power load, 85 alternating-current motors (equal to 
475 u.p.) being now connected. There are 280 arc lamps also on 
the company's supply and 1700 consumers, with a total connection 
of the equivalent of 30,000 8 c.p. lamps. The charge for current 
for power is 10s. 6d. per horse power per annum. 


Hamilton, N.B.—In connection with the dispute between the 
Council and the Clyde Valley Electrical Power Co. as to the route 
to be taken through the burgh for laying the company's mains, 
the Board of Trade arbitrator (Major-Gen. Hutchinson). has issued 
his report. The royte proposed by the company has been sanctioned. 

The capital expenditure to date on the electricity works is 
£50,683. 19s. 10d. and the loans sanctioned amount to £55,000. 
The Electric Lighting committee had before them last week cor- 
tificates by the engineers for the following payments to the con- 


tractors (Edmundson's Electricity Corpn.): Buildings £1,200, 
mains £500, free wiring £400, making total for free wiring 


£4,972. 14s. 2d. Regarding the last-mentioned item, the committee 
decided to have a conference with the resident engineer (Mr. Colson) 
as to the advisability of discontinuing free wiring. 

Hanley.—The Council have fixed the rate for ordinary free 
wiring at 1s. 6d. per lamp per quarter for three years. 

Heywood-Rochdale Tramways.—The Rochdale section of 
Heywood Corporation tramways was officially inspected on Wed- 
nesday. It is anticipated that a service of cars will be run 
between Heywood and Rochdale next week. The completion of the 
section opens out cominunication with ‘Rochdale, Oldham and 
Manchester on one side, and Bury, Whitefield and Manchester on 
the other, und will establish through communication between 
Rochdale and Liverpool. The construction of a line in Todmorden 
will ultimately establish through communication between Halifax 
and Liverpool. 


Hipperholme.—The Council are canvassing to ascertain the pro- 
bable demand for electric current for lighting and power. 


Hudde sfleid-Halif.ex Tramways.—Huddersfield Council on 
Wednesday conditionally approved the scheme of the National 
Electric Construction Co to construct a tramway line via Rastrick and 
Brighouse, connecting Halifax tramways with Huddersfield. The 
company are to be allowed to run cars into the centre of Huddersfield. 

India.—The Calcutta Electric Supply Corpn., which has given 
supply since 1899, has now 2,380 consumers connected to the mains, 
with an equivalent of 207, 484 8 c.p. lamps connected. The popula- 
tion of the district served bv the company is about 1,000,000. 

Islington (London).—On Friday the Council considered the 
recommendation of the Lighting committee to substitute 215 arc 
lamps for 714 incandescent gas lamps and it was decided to refer 
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thə question to a special committee consisting of the Lighting and 
Finance committees for consideration and report. 


Italy.—It is stated that the Italian Government Railways De- 
partment has approved a scheme for the establishment of an elec tric 
tramway system in Bergamo, and for the substitution of electric for 
horse lines on a portion of the existing tramways. 

The Rome & Civita Castellana Tramways Co. has submitted a 
scheme for the construction of an electric railway between Civita, 
Castellana and Viterleo. 

A company has been fcrmed at Tranentola (Potenza) to utilise 
the waters of the River Caolo, «stimated at €00 H.P., for the gene- 
ration of electricity. 


Jamaica.—The West India Electric Co., which supplies current 
for lighting and power at Kingston and St. Andrew, has bought out 
the Jamaica Electric Light & Power Co., and now controls the 
street tramcar service of these districts as well as the electric 
lighting. Water power is utilised from the river Rio Cobre. 


Japan.—On April 12 last the Hanshin Electric Railway Co. 
inaugurated their clectric railway service at Amagasaki. The line 
represents 20 miles of double track, on the overhead trolley system, 
the feeder cables being of Japanese make (by the Fajokura & Yoko- 
hama Wire Co.) The type of car used is double truck single-deck 
for 52 passengers per car, the weight of the car being 24 tons. Air 
and hand brakes are employed. 

The Kioto Electrie Traction Co., which commenced running its service 
on Ja». 1 last, has established tramway connection between Kioto and 
'Tushima, The length of this line is 303 miles single and 14 miles double 
track on the overhead trolley system. The feeder oables were made by 
the Tsuda Wire Works, and are run on wooden trolleys, Closed cars are 
used, 14 ft. and 16ft. in length, with seating capacity for 22 and 28 
passengers respectively. The Kioto Co. have also under contempla- 
'ion the construction of a tramway from Kioto to Osaka, comprising 28 
miles of double track. On this line 40 ft. closed bogie cars, with seating 
capacity for 60 passengers per car, will be used, each car weighing 
‘ ns. 


Johnstone.—At a meeting on Tuesday the Town Council con- 
sidered the proposal of the local Tramway Co. to construct & single 
line to the boundary of the burgh, and to pay the Council £250 
in lieu of constructing a double lino in the extended area. The 
Council decided to accept the proposal, but stipulated that if the 
company construct an extension to Kilbarchan they are either to 
double the proposed extension in the burgh to its boundary or pay 
over to the Town Council the cost that would have been incurred in 
causewaying the street for a double line. 


Lancaster.— On Wednesday the Council considered a recom- 
mendation of the Electricity committee to supply the L. & N.W. 
Railway with electricity for lighting and power at their new works 
at Lancaster. Objection was taken that the charge proposed to 
be made was too low, and the recommendation was consequently 
taken back. 


Leytop.— The Council have applied for sanction to a further loan 
of £21,100 for extensions of the electricity works. 


Light Railways.—The Ryhope, Seaham, Murton and South 
Hetton Light Railways Order has been submitted to the Board of 
Trade for confirmation. Objections by Jan. 10. 

The Light Railway Commissioners held an inquiry at York on 
Tuesday into an application for an order to transter the powers of 
the Derwent Valley Light Railway order, 1902, from the District 
Councils of Estrick and Riccallto a company. The Commissioners 
decided in favour of granting the order. 

The last section of the Colne and Trawden Light Railway was 
officially inspected on Wednesday. 

Last week Staffordshire County Council approved an application 
to the Light Railway Commissioners to insert in the Leek, Caldon 
Low and Hartington Light Railways Amendment Order, 1905, pro- 
visions enabling the council to advance to the Leek & Manifold 
Valley Light Railway Co. 45, COO in addition to £10,000 already 
advanced by way of loan. 


The Mansfield & Sutton-in-Ashfield Light Railway was opened for 
traffic on Tuesday. 

The order issued by the Board of Trade amending the Blackpool 
& Garstang Light Roilway Order, 1901, sanctions the altering of the 
name of the company to the Blackpool & Fylde Light Railway, and 
extends the tiine for the compulsory purchase of land and the com- 
vletion of the railway. 


London Chamber of Commerc2?.—The Council has approved the 
new rules and scale of fees in connection with the Lundon Court of 
Arbitration. 


London County Council.— At Tuesday's meeting a loan of £25.000 
was made to Fulham for electric lighting. 

In connection with this loan it will be remembered that the Finance 
committee expressed the opinion that, in view of the uncertainty as to 
the method of generating electrica! energy in London in future, they 
would have preferred that large works of extension of generating plant 
should not be undertaken by the borough councils at the present time, 


but this loan, being for a continuation of the work now in progress, might 
be granted. 

On the recommendation of the Highways committee Shoreditch 
Council is to be again asked to give consent to the construction of single 
lines of tramways along Curtain.road and Harwar-street for use alter- 
nately with the existing single lines in Old-street and Kingsland-road on 
the ground of publio convenience. 

Tramways.—The Highways committee recommended that £186,000 be 
expended upon the erection of the second portion of the Greenwich 
electricity generating station, und that the capital expenditure of £250,000 
in respect of the provision of plant, machinery and other equipment be 
allowed. Further, that they be authorised to take the necessary steps, 
including the invitation for tenders for the execution of the necessiry 
works.— Agreed. 

It was also agreed that the British Westinghouse Co. be allowed 
to sublet the following portions of the work included in the com- 
pany's contract for the supply of 84 tramcar trucks and. electrical 
equipments : (i) manufacture of trucks to Mountain & Gibson, and 
(ii.) to A. Reyrolle & Co. the manufacture of plugs for car ploughs. 


Lowestoft.—For the current year the charge for electric energy 
supplied to the tramways has been fixed at 2]d. per unit. For 
current eupplied during the year ended Sept. 30 for traction the 
Electric Lighting committee have agreed to return jd. per unit. 


Luton.—The charge for electrie current for lighting has been 
reduced to 6d. and 2d. on the maximum demand and for power 
to 2d. per unit for the first 1,000 units per quarter, IId. for the 
second 1,000 and 1d. beyond. 

Madtid.— The Eastern Tramways Co., of Madrid, have applied 
for a concession for the construction of two electric tramway routes 
in the city. Applications upon terms more favourable to the 
Government will 15 received by the Directorate- General of Publie 
Works, Madrid, up to Jan. 14. The Madrid Gazette of Dec. 14 
gives further particulars. 


Marylebone (London).—The Electric Supply committee re- 
ported on Tuesday that extra batteries were urgently necessary at 
North-street and Rathbone-place in connection with the change- 
over in the Rathbone-place area. . 

The expenditure had (the report stated) always been foreseen, but the 
committee thought they would have had available for the purpose the 
£15,000 which the Council were receiving from the Metropolitan Electric 
Supply Co. for the nine motor generators at North-street. The Council's 
legal advisers stated, however, that this £15,000 must be applied to tbe 
purposes specified in the Council's 1901 Order, which do not include that 
of further capital expenditure. As it will thus be necessary to apply to 
the County Council for sanction to further capital expenditure, the com- 
mittee considered it desirable at the same time to obtain sanction for all 
fresh capital expenditure required for the next year. The committee 
find that it will be necessary to order an extra turbine with the requisite 
boilers, bringing the estimated fresh capital expenditure up to £34,000, 
made up as follows: Storange battery at North-street £5,000, ditto at 
Rathbone-place £10,000, ninth turbine £10,000 and two boilers £9,000. 
The turbine would probably not be actually required for about a year, but 
it was advisable to put the order in hand at once. The Finance com- 


. mittee, in their report upon the proposed expenditure, state that, of the 


£433,800 sanctioned, £340,405 (the total amount sanctioned for 42 years) 
has now been advanced, and the Council has still borrowing powers for 
£48,545 for alterations of works and mains consequent upon change of 
pressure repayable in 38 yesrs and £44,850 for meters or alterations to 
existing meters repayable in 10 years. 

In another report presented by the Electric Supply committee it was 
stated that, in view of the large amount of medical and dental apparatas 
installed in the Middlesex Hospital is was advisable to continue to supply 
the building at the old voltage, and certain conditions had been pro- 
visionally agreed to in connection with this matter. The report adds that 
during the last six months the staff of the Council's electricity department 
had been working at very high pressure; holidays had to be foregone, 
and overtime, for which no payment been made, was put in. The 
saving to the borough had amounted to some thousands of pounds, and the 
committee had decided to distribute amongst tha staff ofthe department 
£485. 

Mexico.— Ihe Mexican Gas and Electric Light Co. has recently 
put down an extensive complete electric generating and distribu. 
tion plant. The Necaxa Power Supply Co. has in progress of con- 
struction for Mexico City a large water-power plant and transmis- 
sion of 40,000 kw. The lines of the Mexico City telephone service 
are being placed underground. A correspondent writes us that 
Mexico is becoming very wideawake to the advantages of electrical 
methods of lighting, tramways and transmission, mining, telegraphs, 
telephones, driving of works and factories, &c., and in each of these 
branches of electrical] work much is being done, and there are 
openings throughout the country for British manufactures, which, 
however, have to come into keen competition with American, 
German, Swedish, and, in many cases, Mexican manufactures. 
Messrs. P. M. Bennett v Cia, of Mexico City, have done the whole 
of the recent work carried out for the Mexican Gas and Electric 
Light Co. (approximately 150 km. of mains laid), and are about to 
put down 80 km. of underground cable in the district occupied by 


the new American colony. The laying of the necessary underground 


system for the telephone installation is also being carried out by 
this firm. 
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Municipal Telephony.— The engineer and manager of the 
Brighton telephone department (Mr. D. J. Barnes) recently re- 
ported that A authorised capital of the department had been 
expended, and recommended that application be made for sanction 
to borrow £2,000 further for connecting new subscribers on to 
existing spare plant, pending settlement of negotiations now in pro- 
gress with the Post Office. The Telephone committee cndorsed 
Mr. Barnes’ recommendation, which was, we are informed, adopted 
by the Council yesterday. 


Newcastle-on-Tyne.---The lamp inspector (Mr. Geo. Lamb) pre- 
sented to the Lighting committee on Tuesday his estimates for 
strect lighting for the year ending March, 1907, and the estimated 
cost of electric lighting (650 arc lamps) is £4,583. 13s., against 
£4,490. 13s. for the current year. 


North Middlesex Tramways.—The completion of the small 
section of track extending the Metropolitan Electric Tramways Co.'s 
Highgate-Whetstone system from Highgate Archway to the Arch- 
way Tavern, Holloway, has proceeded leisurely, but is now com- 
pleted. The Board of Trade inspection took place on Wednesday, 
and it is expected that the cars will be running from the terminus 
of the North Metropolitan Co.’s horse system at Upper Holloway to 
the Hertfordshire border at Whetstone to-day (Friday). 


Paddington (London).—The Council decided on Tuesday to call 
the attention of London County Council to the recent quinquennial 
assessments of the municipal electric undertakings of Bermondsey, 
Fulbam, Hackney, Hammersmith, Hampstead, Islington, Poplar, 
8t. Pancras, Shoreditch, Stepney and Woolwich, and to suggest that 
such assessments be raised to the real values of these undertakings. 


Palma (Balearic Isles).— Attention is called by the French 
Consul to the necessity and practicability of an electric tramway 
service in Palma. There are two electricity generating stations in 
the towm and the present single line horse tramway covers only a 
small portion of a busy and thickly-populated town and suburbs. 


Personal — Mr. G. H. Oswald Strick is leaving the Westinghouse 
Companies’ publishing department to take up the position of 
publicity manager with Messrs. Davidson & Co. (Ltd.), Belfast. 


Plymouth.—The Tramways Committee have discontinued the 
service On one of the tramway routes. 


Portsmouth.—The Council are appiying for sanction to a loan of 
£29,800 for additional electricity generating plant and for 16 
double-deck tramcars. 


Presentations.—On Friday, Mr. A. H. Seabrook, who was recently 
appointed borough electrical engineer at West Ham, was present. d 
by the members and officials of Barking Council with a gold keyless 
English lever watch, and by the consumers of current with a silver- 
mounted. spirit tantalus. 

On leaving Swansea for Plymouth, Mr. John Law, chief district 
clerk to the National Telephone Co.. has been presented by the 
technical staff with a bookcase, and by the clerical staff with a 
photographic, group. 

Robbing Telephone Boxes.—At the Central Criminal Court last 
week, before Commissioner Rentoul, K.C., Thomas Green pleaded 
guilty to stealing & cash box and 10s. belonging to the National 
Telephone Co. He also confessed to another robbery, and admitted 
having been found by night in possession of house-breaking imple- 
ments. Mr. H. H. Lawless, for the company, said that robberies 
from the public call offices had become very common. No fewer 
than 170 robberies of that class had been reported this year, about 
one-half of them being committed at railway station call offices. A 
gentleman offered to find some work for prisoner on his release, 

and he was discharged on his own recognisances. The Commissioner 
stated, however, that the leniency shown in this case was entirely 
owing to exceptionally sad circumstances. The offence of rob- 
ving telephone offices was a serious one, and would be so regarded 
by the Court. l 


St. Pancras (London).— A feeder and mains are to be laid in 
Cumberland market to maintain the pressure of supply, at an esti- 
mated cost of £1,516. 10s. In future a charge is to be made for sub- 
sidising meters for registering current supplied for cooking, heating, 
ke. The rent is to be a minimum of 1s. per quarter varying with 
size of meter. Main extensions estimated to cost £514 have been 
authorised. 

Seven occupiers of houses in Great College-street have com- 
menced proceedings against the Council for damages for alleged 
nuisance caused by vibration, dust, noise, &c., and for an injunction. 

At a special meeting last week the Council deeided to proceed with 
their bill 1 for further powers for electricity supply. 


Siam.—The Siam Electricity Co. (Ltd.), a Danish concern, has 
absorbed the Bangkok Light Synd. and the Bangkok Tramways Co. 
The new company has & capital of £150,000. The population 
served by this enterprise numbers about 500,000, and at the end of 
July the total connections for lighting and power represented the 
equivalent of 60,000 8c p. lamps, including 85 u.r. for motors. The 


company’s tramways are 11 miles in length, and there are 56 
cars running on the service. 

In addition to the Danish Company there is a Siamese under. 
taking entitled the Siamese Tramways Co. (Ltd.), which has recently 
been formed. 


Simplon Tunnel.— Work has been commenced for establishing 
telephonic communication between Milan and Lausanne via the 
Simplon Tunnel. The cable through the tunnel will have a length 
of 19 km., and will consist of 14 copper conductors. 

South Africa.—Since 1898 Pietmaritzburg, Natal, has had elec- 
tricity supply, and there is now connected to the Corporation's 
mains nearly 1,100 consumers, with the equivalent of over 40,000 
8 c.p. lamps connected. ' 

At Pilgrims’ Rest (Transvaal) the Transvaal Gold Mining Assets (Ltd.) 
supplies current from three generating stations (turbines direct-coupled 
to generators) almost entirely for power to the mines in the district. The 
turbines are of the Escher-Wy:s type, with Siemens-Halske generators. 
The different mining properties supplied vary in distance from the gene- 
rating station up to 7 miles, and there are in all over 5 miles of electric 
railways supplied from these stations. 

Southampton.— The Council have received sanction to a further 
loan of £6,291 for electricity supply. 

Southwark (London).— Two patent “ Clero" machines, which 
are to be worked electrically, are to be obtained for dealing with 
house refuse. | 

Bouthwick.—The Highways committee are considering the ques- 
tion of public lighting, and at the last Council meeting a recommen- 
dation was made to enter into an agreement with the County of 
Durham Electrical Power Distribution Co. for a supply of electricity 
for 80 Nernst lamps at £150 7s. 6d. per annum. After discussion 
the matter was referred back. Some of the members favoured an 
agreement with Sunderland Corporation. 


Swanage.—The Council have approved the draft provisional order 
for this district which is being applied for by the Bournemouth & 
Poole Electricity Supply Co. Mr. H. B. Renwick, on behalf of the 
company, attended a meeting of the Council oa Friday last to meet 
the expert appointed by the Council, and after a lengthy discussion 
a resolution was passed consenting to the company's application 
and approving the order submitted. 

Switzerland.—The imports into Switzerland tor 1904 included 
dynamo-electric machines to the value of £23,800, out of which the 
contribution of the United Kingdom amounted to £900. The new 
duty (on Jan. 1) on this class of machinery is from 4s. to 118. 2d. 
per 100 kilos., compared with 8s. 23d. under the previously-existing 
tariff. The value of electrical apparatus similarly imported in 1924 
was £137,100, of which the U.K. contribution was £2,100, Germany 
£103,500. The duty on this apparatus will now range from 4s. 10d. 
to 16s., compared with 4s, 10d. formerly. Under the new tariff the 
duties on copper and brass goods are considerably increased, but the 
duties on porcelain and china goods remain unchanged. 

Telephone in Paris —Increased facilities are about to be given 
to the Parisian public for telegraphing and telephoning by the open- 
ing of a new office at the Paris Bourse. The office belongs to the 
French Telegraphic Administration. It may be mentioned that the 
Eastern and Direct Spanish Telegraph Companies are in direct tele- 
graphic communication with the Paris Bourse by special wires be- 
tween Marseilles and Paris. 


Tiverton.— The Council are opposing the application of the 
National Provincial Electricity Supply Corpn.for a provisional order. 

Tonbridge.--The Electric Lighting committee have reduced the 
charge for electric current for are lighting to £20 per lamp per 
annum for the year ending March 81, 1907, to be further reduced 
to £18 for the year to March 81, 1908. The charge for 4-ampere 
Nernst lamps is to be reduced from £8. 15s. to £3. 12s. Gd. per 
annum and to £8. 10s. after March 81, 1907. 

Torquay.—The Electric Lighting committee on Wednesday 
recommended the Corporation not to accept the National Electric 
Construction Co.'s offer to take a lease of the electric lighting under- 
taking, but that conditions be drawn up upon which the Council 
would consider tenders for the purchase of the works. 

Ald. Beavis, in moving the adoption of the committee's recommenda- 
tions, said the company’s offer contained some difficult conditions as to 
what the company would require at the expiration of 25, 30 and 50 years 
respectively; and the committee thought, if they were to sell, they sbould 
draw up conditions and consider whether it was advisable to receive offers 
from companies or contractors who were willing to pay cash down for 
what they purchased. There was nothing in the committee’s proposals 
that pledged the Council to sell if it was found that the amount offered 
was deemed to be insufficient or inadequate, and it would also enable the 
Council to invite competitive offers, so that it could be seen what those 
desirousof buying were prepared to give. In the first six and a-half years’ 
existence of the anderiaking there was a profit of £470, but, for the present 

ear, the borough accountant estimated a profit of £1,244. Supposing they 
ad a similar profit next year, they would have to deduct from this £1,244, 
interest and redemption on the new loan of over £8,000 for machinery. 
This would mean £780 out of £1,244. Then they had to face the reduction 
in price of electric current, which they were bound to give. Asa set-off there 
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was the profit they would derive from supplying the Dolter Co.with current. 
He thought at first that this profit would be something like £500 or £600 a 
year, but since then they had had the opinion of the L.G. Board inspector 
that there would be no profit at all. If that should be the case, all they 
would have left was a business with a profit of £210 a year. In their 
electricity undertaking they had invested £42,000, with the additional 
£8,000 of the new loan, or £50,000 in all. It might be said, if the 
business was no better than he represented it, how could they expect to 
find buyers and to receive a good offer? The explanation of that lay in 
the secret that a company properly managed, and which thoroughly 
understood its business, would make a profit where a Corporation made 
a loss. In saying that he did not intend anything derogatory to their 
electrical engineer. A company could make economies which were per- 
fectly impossible for a Corporation to make. A company could also 
arrange salaries contingent upon paying a dividend. 

An amendment, moved by Mr. Pike, that neither the offer of the com- 
pany nor any other offer to purchase the undertaking be entertained, was 
adopted by 15 votes to 14. 


Tramway Returns.—The annual return of the capital and traffic 
of tramways and light railways for the year 1904-5, which was 
issued by the Board of Trade yesterday, shows that since 1878 the 
length of lines open has increased from 269 to 2,117 miles (of which 
1,780 miles are electrical), the capital expenditure from £4,207,350 
to £52,675,152, the net receipts from £230,956 to £8,351,977, and 
passengers carried from 146 millions to 2,069 millions, or 48 times 
th» population of the kingdom. There are in all 820 undertakings, 
including 174 municipal (an increase of 12 over last year’, and 146 
non- municipal (decrease 4*. Local authorities have applied out of 
tramway receipts £209,881 in relief of rates. Last year the amount 
was £207,087. This year they have applied out of revenue to re- 
payment of moneys borrowed for their tramways £572,725. 


Tunis.—The Compagnie Electrique de Soussa has been formed 
for the supply of electricity for lighting and power. The company’s 
power station will be erected at Soussa. 


Tunstall.— Burslem Council are now supplying electric current 
in this district. 

Upholland (Lancs.)—Wigan Corporation have decided that they 
have no powers to supply electric current in Upholland. 


West Ham.—On the recommendation of the borough electrical 
engineer (Mr. A. Hugh Seabrook) it has been decided to order four 
more chain-grate stokers. 

In future the rental of motors let on hire is to be 15 per cent. per 
annum on the cost, and in addition the consumer is to be charged 
for current used at ordinary rate. Hitherto consumers have had 
to pay a fixed rental, based on the H.P., and not on the price of the 
motor, plus a flat rate of 2d. per unit for all energy consumed. 


Will.—The late Mr. C. Grey Mott, J.P., of Harrow Weald, 
pioneer of electric ‘‘ tube railways, who at the time of his death 
was chairman of the City & South London Railway, the Bala & 
Festiniog Railway, the Midland Uruguay Railway, the Scarborough, 
Bridlington & West Riding Junction Railwass, deputy-chairman of 
the Princetown Railway and a director of the Great Western, the 
West London Extension Railway and the North-Western of Uruguay 
Railway, left estate of gross value £23,652, net £11,002. 


Workhouse Lighting.—Consideration of a report from the 
visiting committee recommending the installation of electric 
lighting plant at Basford (Notts) Workhouse, at an estimated cost 
of £2,000, has been postponed for a month. | 

Windsor Guardians are considering an offer by the Windsor Elec- 
trical Installation Co. for supply of electric current for lighting the 
workhonse at 7d. and 8d. per unit. The estimated cost of lighting 
the building with 180 lamps is £154, against £160 for the present 
oil lamps. 


Yardley.—The Council decided on Monday to proceed with their 
application for a provisional electric lighting order. 


Dinner.— Mr. A. T. Cooper, managing director of the Whitchurch 

& Pangbourne Electric Supply Co. and engineer and manager of the 
Reading Electric Supply Co., who was recently appointed engineer 
and manager of the Bombay electricity works, was entertained to 
dinner at Pangbourne on the 12th inst. 
The chairman of the Whitchurch & Pangbourne Co. (Mr. F. J. Fer- 
guson) was in the chair, and among those present were Messrs. P. and J. 
Fergueon, Ald. Martin, J.P., Mr. P. O. Payze, Mr. C. T. Watson, Mr. 
G. W. Spencer Hawes (of R. Hammond & Son), Mr. E. Rowley Hill (the 
new consulting engineer, who is also taking Mr. Cooper's place at Reading) 
and Mr. D. H. Coombs (resident engineer). 

Mr. Cooper replying to the toast of his health, said he was sorry to 
sever his connention with the little company, in the engineering of which 
he had taken such a keen interest. Lately the company had become a 
paying concern, which was the forerunner of being a dividend-paying one. 
He thanked Mr. Ferguson for his hospitality, and for the compliment 
which had been paid him. 


Dance.—The Christmas dance organised by members of the 
Robertson Social Club will take p'ace in the Brook Green Hall of 
Brook Green Works, Hammersmith, London, W., on Saturday 
evening, Dec. 30. 
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TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


St. Pancras (London) Council invite tenders for arc lamp columns 
and cradles and open type arc lamps. Specifications, &c., from the 
chief clerk (Mr. A. E. Pycraft), Electricity Department Offices, 57, 
Pratt-street, N.W. Tenders to the town clerk (Mr. C. H. F. Barrett), 
Town Hall, Pancras road, N.W., by noon, Jan. 9. See also an 
advertisement. l 


The Guardians of Croydon Union invite tenders for the instal- 
lation of electric fire alarms at the Infirmary, Thornton Heath. 
Specifications, &c., of the architect (Mr. H. Berney), 105, George- 
street, Croydon. Tenders to the clerk (Mr. Harry List), Union Offices, 
Mayday-road, Thornton Heath, by 4 p.m. Jan. 8. See also an adver- 
tisement. 


Grimsby Corporation invite tenders: for a 500 kw. continuous- 
current direct-coupled high-speed double-acting engine, water-tute 
boiler and underfeed stokers, extension of switchboard, condensing 
plant (surface type), buildings, pipe-work, coal-conveying plant and 
lead-covered paper-insulated cables. Tenders by first post Jan. 5. 

Leyton District Council want tenders by 7 p.m. Jan. 8 for the 
construction of about nine miles of double tramway track. 

Pontypridd Council want tenders by Jan. 1 for 1,320 vds. of 
three-way 23 in. and 8,500 yds. of single 23 in. conduit. 

Manchester Corporation require tenders by 10 a.m. Jan. 2 for lay- 
ing underground telephone pipes with other appurtanant works. 

Oldham Electricity committee want tenders by noon Dec. 26 for 
six or 12 months’ supply of steam coal. 


TENDERS RECEIVED AND AOCEPTED. 


London County Council have received the following tenders :— 
Supply, Delivery and Erection of Steelwork for Greenwich Station. 
E. C. & J. Keay (accepted). . E46, 490 | Thames Ironworks Co..... £53,139 


J. Butler & Co.’s Trustees.. 57,897 | Braithwait & Kirk 50,275 
Head, Wrightson & Co. .. 54,918 | J. Westwood & Co. ...... 49,461 
Redpath, Brown & Co..... 54,660 | Clayton, Son & Co. ...... 47,126 


The architect’s estimate comparable with the tenders was £48,180. 
Roadwork in Vaurhall Dridge-road. 
J. Mowlem & Co. (accepted). £20,873 | Dick, Kerr & Co. 
J. G. White & Coo. ... 21,809 
Engineer’s estimate, £19,070. 


Marylebone (London) Council have received the following tenders: 
Storage Batteries. 
E'ecirical Power Storage Co. D.P. Battery Co. . ........ £18,135 
(provisionally accepted). £14,918 | Chloride Electrical Storage 


225065904 421,448 


Hart Accumulator Co.. ... 28,490 CO. ite us 16988 
Accumulator Industries Co. 25,100 | A. P. B. Accumulator Co... 16,704 
Tudor Accumulator Co... 22,446 
Three Motor Generators. 
Electric Construction Co. (provisionally accepted) ....... £769 0 0 
Siemens Bros. & Co. .......... eese host 789 7 9 


Glasgow Electricity committee recommend the following tenders 
for acceptance :— 
Willans & Robinson, three turbine-driven generators .. £43,717 0 
British Westinghouse Co., seven sets of motor-gene- 
rators and double balancing attacbments .......... 
Ditto, high-tension switchboards and instruments .... 
Bruce Peebles & Co., two sets of motor-generators and 
double balancivg attachments ............. 
Ferranti Ltd., low-tension switchboards..... s dea 
Babcock and Wilcox, ten boilers for Port Dundas and 
St. Andrew's Cross stations ... 16,716 0 


The Underground Electric Railways Co. of London have placed 
an order with the American Car & Foundry Co. for about 200 cars 
for the Charing Cross, Euston Hampstead Railway. The cars 
will be all steel and similar to those which the same company are 
building for the Baker-street & Waterloo Railway. 

Ashton-under-Lyne Council have accepted the tender of the 
Harris Patent Feed Water Filter (Ltd.) for a Harris-Anderson 


water purifier for the electricity works; and the tender of Mather 
& Platt for a tank. 


Paddington (London) Council are recommended to accept the 
tender of the Metropolitan Electric Supply Co. for electric light 
fittings, &c., for the Town Hall at £686. 


Southwark (London) Council have accepted the tender of Ham. 
mond & Harris for electric light fittings for stables at £57. 10s. 
There were 12 tenders, ranging from that accepted to £128. 11s. 5d. 

St. Pancras (London) Council has accepted the tender of E. F. 
Moy (Ltd.) for two test panels at £38 each. J. Pitkin & Co. tendered 
at £56. 5s. 6d., and the Electrical Co. at £90. For three distribut- 
ing boards the tender of the same company was accepted at £89. 5s. 
each. There were eight tenders, varying from that accepted to 
£175. For four liquid controlling resistances the tender of Dorman 


& Smith was accepted, at £8. 10s. each. There were four tenders, 
the highest being £50. 


0 
0 
867 11 0 
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Croydon Council have accepted the tender of the British Thomson- 
Houston Co. for a motor generator at £1,450. 


Larne (Ireland) District Council have accepted the tender of the 
Larne Electric Light Co. for the public lighting of the town. 

Burslem Council have accepted the tender of E. M. Evans for 
wiring St. John’s market at £104. 17s. 

Isle of Wight Education committee have aczepted the tender of 
the Isle of Wight Co. for wiring Ventnor Council schools. 

City of London Guardians have placed an order with Wentworth 
& Co. for switches. 

Belfast Improvements committee have accepted the tender of the 
British Electric Plant Co. for Electric pumping plant. 


BUSINESS NOTICES. 

Geo. Hewer Scriven and Harold Chas. King (trading as the Con- 
solidated Accessories Co.), electrical engineers, &c., Craven House, 
Kingsway, London, W.C., have dissolved partnership. Debts by 
Mr. King, who continues under old style. 

The Private Wire & Telephone Installation Co. (Ltd.) has removed 
to 78, Queen-street, Cheapside, London, E.C., where extensive well- 
equipped showrooms are established. Electric fittings are displayed, 
and the company has facilities for charging and repairing accumu- 
lators. Motoring men who go to the City will find the company’s 
premises handy. It is nearly 12 years since this company com- 
menced operations. . 


BANKRUPTOIES, LIQUIDATIONS, &c. 


George Webber, formerly an ironmonger, of High-street, Putney 
(who was recently convicted with Leslie and Cheeseman of compli- 
city in the electrical frauds, and sentenced to five years’ penal servi- 
tude) was brought up for public examination in banktuptcy at 
Wandsworth (London). 

Webber put his liabilities at £30,000, and attributed his insolvency to 
orders for goods which Leslie induced him to sign. Debtor said he did 
not know Cheeseman till he met her in the dock at the Guildhall. He 
had never received a penny from the Electric Accessories Co. On the 
contrary, they received money from him. The orders for flexible wires 

sounded ridiculous to him now, but he placed implicit confidence in Leslie. 
Leslie showed him letters purporting to have been written by Mr. Arthur, 
the lessee of Fulham Theatre, on that gentleman’s notepaper, agree- 
ing to the expenditure of a large sum of money at the theatre. Leslie at 
no time handed him more than £4,000 in money. It was not true that 
he received over £6,000 in banknotes, and had burnt them. There was 
also no truth in the statement that he had received even a portion of the 
notes. Examination adjourned. 

John Richd. Charnock, electrical engineer, &c., Meanwood-road, 
Meanwood, Leeds, has been adjudicated bankrupt. The first meet- 
ing of creditors will take place on Dec. 29 at 22, Park-row, and the 
public examination on Jan. 9 at the County Court House, Leeds. 

Harry Jones and Gwilt Lloyd Cathrall, electrical engineers, 19, 
Chester-street, Wrexham, were examined on Dec. 12. Liabilities 
4543 (including £531 to 33 trade creditors), assets £128. Debtors 
commenced business 18 years ago with £50. The stock was sold in 
October for rent. Examination adjourned for accounts to be filed. 

Wm. Geo. Leather (trading as the Windus Electrical Co.), 25, 
Howard-street, Sheffield, has been adjudicated bankrupt. 

A first and final dividend of 2s. 81d. is payable at Trinity House- 
lane, Hull, in the bankruptcy of Fred Shaw, electrical contractor, 
259, North Boulevard, Hessle road, and 258, Hessle-road, Hull. 


Fuller, Macleod & Co. (Ltd.) is being wound up voluntarily. 
Messrs. Ehrenfest and T. V. Macleod are liquidators. 

Deed of Assignment.—In the matter of a deed of assignment 
made by Ernest Smart and Joseph Bustin, electrical and general 
engineers, 64, Bridge-street, Banbury, claims must be sent to Mr. 
x E. Cornfield, Balfour House, Finsbury-pavement, London, E C., 

y Jan. 2. 


Agents Required. — A gents are wanted for the sale of Securitas 
electrical safety door lock with alarm. Applications to Messrs. 
Harry & Wengen, Stuttgart, Germany. 

Award.— The highest award (the only silver medal) for an exhibit 
of mechanical stokers and compressed-air furnaces at the recent 
exhibition of the Smoke Abatement Societv at Westminster was 
awarded to Messrs. Ed. Bennis & Co., Little Hulton, Bolton, who 
also took a bronze medal for the new Bennis-Miller-Bennett chain 
grate. A fine model of this grate was shown. 

Increase in Prices.— We are informed by the secretary of the 
National Electrical Manufacturers' Association that at & meeting of 
conduit tube manufacturers, held on the 18th inst., it was unani- 
mously decided, owing to the rise in price of raw material, to 
increase prices 5 per cent. on the net, as from Dec. 20. 

Oalendars and Diaries for 1906. — The ** Gloucester Diary ” for 
1906, published by the Gloucester Railway Carriage & Wagon Co., 
is to hand, and is, as usual, a useful and welcome addition to the 
hardy annuals which reach us at this season of the year. The 
" Gloucester Diary " has reached its 11th year of issue. 


— —— —— —é 


That always welcome table companion, the E.P.S. calendar, 
blotting pad and incut diary, is to hand for another year, and, 
besides all the usual merits of this useful pad," contains an acci- 
dent insurance policy for £500. As an advertising device the 
E. P. S. calendar is, we think, hard to beat. | | 

A neat pocket-book form of calendar and diary, with page ma- k 
and an acceptable accident assurance policy for £1,000 and other 
benefits, has been adopted by Messrs. Clarke, Chapman & Co., of 
Victoria Works, Ga‘eshead-on-Tyne. Besides being nest and co:n- 
pact, this calendar cont zins a good deal of serviceab!e information. 

Messrs. John Knox & Co., 210, Upper Thames-street, London, 
E.C., issue a hanging c3rd tear-off pad calendar, which provides an 
a'tractive sheet of miscellaneous electrical and engineering tools, 
contractor’s plant, &c., for which this firm possess an old established 
rep ;tation, 

A new pocket calendar and diarr, with information of considerable 
interest to those who use the British submarine eable service, has 
been issued by the Eastern and Associated Telegraph Companies. 
Provided with end pockets, with a good stock of memoranda paper 
and an excellent coloured map of the empires of the world an1 
the entire cable system of the Eastern and Associated Companies, 
this is & compact and serviceable pocket companion. 


Catalogues, &c.—A comprehensive catalogue of the manufactures 
of mechanical] rubber and asbestos goods of the 'l'itan Packing Co., 
2 & 8, Tower Royal, Cannon-strect, London, E.C., has reached us, 
and is an up-to-date publication containing some excellent illustra- 
tions of Solvis " jointing material, which is a non-conductor, and 
is claimed to be practically indestructible; of Standard spiral 
piston packing, of which the thick part is made of the highest grade 
of cotton duck with insertion and the outer part of finest qualitv 
Para rubber, the whole saturated with a special lubricating com- 
pound just eliminating the element of friction; of Calovis ” tubular 
gasket, which can be cut off to any length and connected by a 
small metal rod to fit any size man- hole, plate or pipe flange; of 
“ Titan asbestos and metal steam packings for hydraulic and all 
high-pressure packings. A feature of this company's manufactures 
is a special type of packing for certain classes of work which are 
not to be satisfied by ordinary asbestos goods. 

A new catalogue of electrical hoisting machinery has been issued 
by the Electromotor & Dynamo Co., of 15, Grays Inn-road, London, 
W.C. The accompanying illustration shows one of the company’s 
direct-coupled electric drum type of lift gear for passenger or goods 


Drrect-courLED ELECTRIC Drum tyre Lirt GEA n. th actual size. 


lifts. It will be seen that all parts of the machine are easy of access 
and the controller, whether of the handrope, car switch or push. 
button type, can be arranged on the bed-plate alongside the motor, 
as shown in the illustration. This type of machine is made in seven 
sizes, that shown being No. 5, about one-fifteenth actual size. 

The reducing gear consists of a hardened and polished steel worm, 
turned out of a solid bar and working into a machine-cut phosphor-bronze 
wheel fitted in an oil-tight case. The thrusi of the worm is taken by a 
epecially-designed continuously-lubricated ball-thrust bearing, and leaves 
an ample margin of safety in all its parts to resist shocks or overloading. 
A powerful electro-magnetic brake is fitted to the coupling on the worm- 
shaft, and comes into operation immediately the current is switched off 
or fails from any cause whatever. 

Messrs. Ferranti Limited have issued a new price list (No. 54) of 
double-pole double-throw quick-brake knife switches for from 25 
to 1,400 amperes. 

R. J. Nicholson & Co., 26, Cannon-street, Manchester, have ready 
a number of new price lists describing and illustrating the Ideal" 
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petrol engine. This company contract for the supply of Ideal 
‘electric lighting outfits for country house lighting and similar 
isolated plants. These outfits are sent out ready for erection. 


Messrs. W. T. Glover & Co. have taken advantage of the festive 
season to provide their clients with an ornamental pipe cleaner, 
fitted with the necessary absorbent material, and prominently dis. 
playing the firm’s trade mark. 


A catalogue of artistic metal, wood and glass fittings for electrical 
purposes has been compiled by O. C. Hawkes (Ltd.), 69 and 70, 
Aldersgate street, London, E.C., and Bromsgrove-street, Birming- 
ham. The list also illustrates and describes the XL patent induced- 
draught electric heating stoves and their fittings. A choice selection 
of special types of fittings 1s here listed in various art styles, and 
comprising brackets and pendants, electroliers, &c. There is a large 
section devoted to heating stoves, of which numerous open and 
closed examples are shown in all the leading art designs. It is 
claimed for these stoves that they fill a gap in electric heating, as 
the list comprises designs which can bo placed in any artistically 
furnished room without outrage to the general harmony of the 
surroundings. 


The London Electric Filtings Co. have issued a new list of electric 
radiators with both fixed and detachable reflectors. 


The Power Plant Co., Temple Bar House, London, E.C., have 
ready a new list of machine-cut double helical wheels for electric 
traction working. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 13 to Dec. 19, with the ports of 
destination: 

Africa. — Alexandria, £63; Delagoa Bay, 1, 281 (including £75 telegraph 
mateiial) ; Durbap, £3,251; Port Elizabeth, £69; Suez, £29 (telegraph 
material). Argentina—Buenos Ayres, £63; Rosario, £980. Australasia 
—Auekland, £192; Christchurch, £58; Fremantle, £174; Lyttelton, 
£21; Melbourne, £422; Otago, £306; Perth, £109; Port Pirie, £80; 
Sydney, £998 (including £151 telegraph material). Be/gium— Antwerp, 
£292. Borneo—Labuan, £28. Canada—Toronto, £25. Ceylon—Colombo, 
£18. Chili—Valparaiso, £51 (telegraph material). China—Shanghai, 
£80 (telegraph material). Denmark—Copenhagen, £36. France—Bor- 
deaux, £12. Gibraltar, £24. Holland Amsterdam, £249 (including 
£112 telegraph material); Rotterdam, £29. Hong Kong, £423. India— 
Bombay, £6,110 ; Calcutta, £2,041 (including £355 telegraph material); 
Karachi, £57; Madras, £14. Japan - Kobe, £112; Nagasaki, £21 ; Yoko. 
hama, £4,988. Malta, £15. Portugal —Oporto, £70. Russia—Kureb, 
£300; Reval, £20 ; Riga, £150; St. Petersburg, £60. Straits Settlements 
— Singapore, £2,080 (including £29 telegraph material). Sweden— 
Gothenburg, £550 (telegraph cable) ; Stockbolm, £123 (including £66 
telegraph material). Uruguay—Monte Video, £50. LJ. S. .- New York, 
£20. Total, £26,126, against £18,725 in the corresponding week last 
year (Dec. 14 to 20). 


— — — — — 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked 1) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course, 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


November 3, 1905. 
22,460 Yascpa. Electrodes. Date applied for, Jan. 21, 1905).“ f 
22,472 BorTowN. Eiectrie lighting. 
22,505 Hawkes. Weatherproof electric light for vehicles. 
22,531 PaNsa. Tranamission of telegraphic, telephon'c ani autographic 
messages by Hertzian waves. (Date app'i-d for, Nov. 4, 1904.)*t 
22511 KALLMANN. Self. acting load resistance f r the comparison or 
&tandardisation of current, tension and effz-te. 


November 4, 1905. 
22,518 M’Laren. Trolley heads. 
22,585 ErxcrRic Ianition Co. & HALL. Swit^hes." 
22,6016 Dixk BN. Circuit-closiog device opsratel by depression of the rail 
con sailways or tramways. 
22,620 B.T.-H. Co. & HorpEN. Electricity meters. 
22,622 Mr.LixcTON & MULLER. Switches. 
November 6, 1905. 
22,631 Parker. Sliding contact pieces for Wheatatone bridges and poten- 
tiometers and in arrangement of wire for eame. 
22,635 ELLis. Glow lamps. 
22,656 Necmann. Clock for-automatically connecting and disconnecting 
electric current. i l 
22,654 Woop & LaxcasHtRg DTNAMO & Motor Co. Equalising output of 
main dynamo electric gererators supplying energy toa fluctuating 
extercal load. 
22,660 Fry. Producing electricity by steam. 
22,673 Kwicar. Storage batteries. (Date applied for, Nov. 16, 1904).*t 
22,675 WestinaHouse. Turbines. (Date applied for, Nov. 17, 1904).*f 


22,710 Bates & ScHvLtz. Manufacture of cables. 

22,721 Reowart. Electric candle lamp. 

22,723 and 22,724. KRIÉGER & Cur. PARISIENNE DES VulTORES ÉLECTRIQUES 
(Procépés Krigcgr). Regulating epeed of ele: trie motor cars. 
(Date applied for, Dec. 5, 1904.)*t 

22,731 GRANSTRÖM & LoNoBOHM. Sorting and transporting magnetic 
mineral.* 

22,733 Moy, Dasrig & Ernest F. Moy, Lip. Electric safety fuses. 

22,740 CowPEn-CoLs8S. Electrolytic deposition of metals. 

22,741 Harrison & Frazer. Indicators for ships’ electric signal lamps.“ 

November 7, 1905. 

22,765 Tierney & Matong. Moving electrically points on electric tram- 
ways and railways. 

22,767 Hart. Electric wiring. 

22,802 Smits. (Boulanger, France.) High- tension magneto ignition systeme. 

22,819 HADFIELD. Communicating signals telegraphically. 

22,820 Jacons. Omnibus electric al signalling cireaits, particularly for tele- 

hony.* , 

22,833 Kagan & Cir. PARISIENSE Des VOITURES ÉL&cTRIQUES (Procko =s 
KRIEGER). Automobile vehicles. Date applied for, Nov. 18. 1901.)* t 

22,841 Cattori. Electric traction.* 

22,856: B.T..H. Co. (G. E. Co., U.S) Electric switch-s. 

Noveniber 8, 1905. 

22,874 Kamm. P. inting telegraphs. 

22,883 Sita. Electrical contact breakers. 

22,899 Krarr. Dynamo-electric machines. 

22,919 CAMBRIDGE SCIENTIFIC INSTRUMENT Co. & Burton. 
estimating and recording qua'ity of gases. 

22,931 LENTZ. Steam turbines. * 

22,939 Bacon. Electric control apparatus.“ 

22,943 Watts. Incandescent vapour lampa. 

22,952 B.T.-H. Co. (G.E. Co., U.S.) Alternating electric currents and con- 
trolling same. 

22,954 Resp. Contact breakers for electric ignition gear. 


November 9, 1905. 
22,970 HitpsorcH. Dsnamo-electric machinery. 
22,971 HirtpBORGH. Current collectors for dynamo-electric machines. 
23,005 Berry. Electric fusible cutouts. 
25016 Stewart. Magnets, magnetic driliing posts, or braces and tlic like. 
23,035 Hess. Arc lamps.” 

N.vember 10, 1905. 

23,058 Evectaic IcxiTioN Co. and Hart. Magneto ignition systems. 
23,075 Linger. Electro-magnetic power hammer drop stamp cr pres.“ 
23,077 LacHMasN. Electric welding. (Date applied for, Nov. 17, 1924.,* t 
23,083 Lawrence. Point mechanism for tramways and the like.“ 


Apparatus for 


SPECIFICATIONS PUBLISHED, price 8d. each. 


1904 SPECIFICATIONS. 
22,443 ANDERSSON. Combined telephone and sounding telegraph. 
24,575 BATCHELDER. Dynamo-electric machines, (Date applied for, 
Nov. 12, 1903.) 
24,618 Martin. X-ray obstructing material. 


24,689 RosELLE. Storage batteries. (Date applied for, Nov. 16, 1903.) 
24,701 B.T.-H. Co. (G.E. Co., U.S) Electric motor ctntrol systeina 
and apparatus. 


Di 

24,769 NaALDER Bros. & THompzoy, NAL DER & Cox. C.mmétators. 

24, 768 Waitney. Arclanps. (Date applied for, Nov. 10, 1975) 

25,010 THomrson.  (Westdeuteche Thomasphosphat-Werke, G. m. b. H.) 
Producing nitric acid by electricity. (Rights under Patents, dc., 
Act, 1901, not granted.) 

25,026 and 25,027 B.T.-H. Co. (G.E. Co., U.S.) Electric switch operating 
mechanism. 

25,370 Leg X Borrons. Utilising live wires of an electric lighting and 
like circuit to convey signa's by electri> waves. 

25,519 Darrorn. Incandescent candle lamp». 

25,605 STONE. Space telegraphy. (Date applied fer, Nov. 25, 1903.) 

25,682 AwpEBSSON. Are lighting lamps. (Date applied for, Nov. 30, 1903.) 

25,764 B.T.-H. Co. (G.E. Co., U.S.) Electric motor controllers. 

25,784 Leitner & Lucas. Regulating e'ectric circuits. 

26,169 B.T.-H. Co. (G.E. Co., U.S.) Fusible cutouts. 

26,175 B.T.-H. Co. (G.E. Co, U.S.) Electric transformers. 

26,295 B.T.-H. Co. (G.E. Co., US.) Electric control systems. 

27,211 B.T.-H. Co. (G. E. Co., U. S.) Protecting electric distribution systems. 

27,352 Oris ELEVATOR Co., Lro. (Otis Elevator Co.) E‘ec ric controlling 
apparatus. 

27,354 Wiis. (Strouse.) Mechanical stokera, 

27,441 EcksTEIN & KRATSE. Switches. 

27,869 Buryarr & RicHMOND. Lock and ele:trical contact maker and 
breaker for lifts. 

28,157 UxTanBERG. Actuatinz migneto-electric spark ignition apparatus. 

28,536 Veritys LIMTIrED & Rocers. Brush-holders for dynamo-e'ectric 
machines. 

28,787 STERN & GREENE. Switches. 

28,840 Hirst & Brook. Self-actiug motor starting rhe stat. 

29,015 Sıemens Bros. & Co., & LEDO Rn. Automatic control of el.ciri» 
circuits under overlcad. 

29,107 Davis & GRAHAM.  Telephon:s for diving and like purposes. 

25,337 GairrE. Protection of electrical apparatus branched on circuits 
travers ed by currents of high frequency. 

29,607 Bruce, PEEBLYS, & Co. & PExBLES. Liquid resistances for con- 
trolling current in electromotorz. 

29,627 Suore & Heap. Electrical fire alarm or other call apparatus. 
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1905 SPECIFICATIONS. 
1,670 B.T.-H. Co. (G.E. Co, U. S.) Alternating-current motors. 
2,015 Barker & BunLEIGH. Brush-holders for electric dynamos or motors. 
2,9104 FAIRWEATHER. (National Electric Co.) Electric contre! of brake 


apparatus, (Date applied for, Feb. 6, 1905.) 
2,545 CHANDLER & BONNIKSEN. Electrical regulation of clocks. 
2,686 B.T..H. Co. (G.E. Co., U.S.) Safety cutout devices. 


2,850 Wirsox & Witson. Elecirostatic watt and watt-hour meters. 
5,171 VickERs, Sots & Maxim X WiLLIAMSON. Dyvamo-electric machines. 
3,183 Dick. Automatic regulation of electrical installations with variable 

current consumption, worked by dynamos and accumulstors. 
$604 Swan. Prepayment attachments for electricity meters. 

4,097 PAPE & Bexper. Electro-magnetic devices. 

4,127 HorLYsR. Automatic electric warning signals for railways. 

4,1664 Binzs. Ir duction coils. (Date applied for, Feb. 28, 1905.) 

4,233 MILLISGTON & MILLEB. Electric ignition for interral combustion 

engines, 

4,273 FBRICEER. Automatic electric advertising apparatus. 

4,379 B.T.-H. Co. (G.E. Co., U.S.) Supply and regulation of the elec- 
tric erergy used in search-lights and like apparatus. 

4,701 Brown & Crosta. Tramway rails, pointe and crossings. 

4,715 Cosuine. Insulators. 

4,774 CovzBsTONE. Standards for supporting electric lamps. 

4,848 Justice (Phönix Elektro- echnische, G.m.b.H.) Arc lamps. 

5,205 BRADLEY & Mason. Trolleys for electric tramcars and the like. 

5,981 B.T.-H. Co. G. E. Co., U.S.) Alternating- current motors. 

6,587 Torrens. Magnetic sparking plugs for internal combustion engines. 

6,596 Warwick MACHINERY Co. (G.E. Co, U.S.) Turbines. 

7,008 OTTINGER. Safety electaic circuit closers. 

7,591 Jonwsow. (Voigt & Haeffner, Akt.-Ges.) Alternating-current 
dynamo-electric machines for synchronising and connecting them 
with distributing conductors. 

7,620 GalrrE. Apparatus for the measurement of X and other rays. 

7,698 SaNpBERG. Manufacture of stcel for railway and tramway rails. 

8.158 HonTox. Electric motor startera. (Date applied for, Nov. 2, 1904.) 

8511 HürsMwEYER. Tuning Hertzian-wave receivers to particular trans- 
mitters. 

8,652 Kirk & ConLETT ELECTRICAL ENGINEERING Co. Plug boxes for the 
connection of electric conductors to main supply cables. 

9,544 KnuYswiJK. Electric motor. (Date applied for, May 5, 1904.) 
10.480 BznTALCT (Bonino). Night sights with electric incandescent lamps. 
10,978 BRZUER & Isaac. Telautograph apparatus. (Date applied for, 

May 25, 1904). 


COMPANIES' MEETINGS AND REPORTS. 


India Rubber, Gutta Percha & Telegraph Works Co. 


The forty-second general meeting was held on Tuesday. Major 
Lrox ARD Darwin presided. 
The SECRETARY (Mr. A. P. Crouch) read the notice convening the 
meeting and the auditors' certificate. 
The CHAIRMAN then said: Gentlemen, in moving the adoption of 
the report and accounts, I must express the pleasure your directors 
experience in being able to lay before you a satisfactory statement of 
the results of last year’s trading. A year sgo Mr. Henderson and I 
ventured to express the hope that your board would be able to 
meet you on this occasion with a more favourable statement than 
was then submitted, and this hope has been in part realised by the 
result of the year’s trading. One of the factors in this result has been 
that prices of raw material, although high, have undergone no very great 
fluctuations. This comparative steadiness has enabled us to adjust our 
selling prices to a certain extent to meet existing conditions. The high 
level of prices has an eff«ct which I should not ignore in addressing you. 
It produces an apparent increase in our turnover—that is the handling of 
the same quantity of material causes a larger cash turnover to appear. 
It is, however, a satisfactory state of thinga when high prices do not, as 
they might do, reduce the quantity of goods handled. With an uncer. 
tain, disturbed market in raw material one is never quite certain how 
to deal with manufactures, and we can only wish that when the fall takes 
p'ace, as take place it must, the lowering will be a gradual and not a 
violent one. The manufacture by the company of the Manilla-Shanghai 
cable is progressing in a perfectly satisfactory manner, 900 nautical miles 
having been manufactured. The “ Buccaneer,” which returned from her 
charter since the drawing up of the directors’ report, left again last even- 
ing on a further short charter. In the report mention is made that con- 
siderable further expenditure must be incurred at the Persan works. This 
expenditure will be principally in the nature of extending our build- 
ings and putting down more plant, as there are certain lines of goods 
which at present we cannot produce in sufficient quantity to meet the 
demand. { may be allowed again to take the opportunity of call. 
Ing attention to the heavy burden of local taxation which industrial 
undertakings have to contend with in certain localities. At Silver- 
town we have to pay rates which exceed 10s. in the pound, whereas 
in Newcastle, for example, they are, I believe, at about 58. 9d. On the 
assumption that properties are valued on the same basis in Newcastle and 
West Ham it has been estimated that the direct and indirect etfect of 
this difference in the rating is to handicap us to the extent of about 
£25,000 a year as the result of our works being at Silvertown instead of 
at Newcastle, If this possible economy could be capitalised the sum thus 
created would be sufficient to erect new works in another district where 
the local burdens were less heavy. The action of Messrs. Yarrow, who 
are said to be leaving the banks of the Thames for thé North, proves that 
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in these districts this is not a mere imaginary possibility. Local autho- 
rities should remember, and the bankers who lend to them should also 
remember, that the closing of one large firm will generally throw an 
increased local burden on the other firms which remain; or, in other 
words, that the geese who lay the golden eggs will be tempted to take 
flight in a body if they are too much harassed. I now move that the 
report and accounts be adopted and that the distribution of a dividend of 
158. per share, tax free, be sanctioned. 

Mr. GEORGE HENDERSON seconded the resolution. 

Mr. FLINT referred to the forthcoming renewal of debentures and re- 
minded the chairman of his remarks last year as to the equalisation of 
dividends, and asked if the question of the formation of a real reserve 
would be considered ? 

The CHAIRMAN said the question of the issue of debentures was before 
the directors. The issue would take place, he thought, next March. 
When the proper period arrived the board would take the subjects alluded 
to by Mr. Flint into consideration, although they did not anticipate 
the slightest difficulty with regard to those debentures. Any question as 
to the equalisation of dividends would be most carefully considered. It 
had been the policy of the board, and always would be, to make the divi- 
dends as equal as possible. He ventured to remind the shareholders of 
the dividends the company bad distributed in the past, and he doubted 
whether they could find many companies which had paid more steady 
dividends. The dividend had been 10 per cent., with only one exception, 
for something like 20 years. 

The motion was then carried unanimously. 

The retiring directors, Major L. Darwin and Mr. G. Henderson, were then 
re-elected, as were the retiring auditors, Messra. Turquand, Youngs & Co. 

A cordial vote of thanks to the chairman and directors was carried 
unanimously, and the chairman having briefly replied, the proceedings 
terminated. 


British Westinghouse Electric & Mfg. Co. (Ltd.) 


At the meeting on Monday the deputy chairman (Mr. Wm. I. Buchanan) 
presided, and moved the adoption of the report given in our last issue. 
Mr. Buchanan said the controlling factor which guided those who created 
their large industrial undertaking was not the immediate present but the 
future industrial development that must follow the constantly increasing 
uses to which electric power is being put. It would appear reason- 
able to suppose that if in the near future any strides are taken in 
this country in the electrification of railways proportionate to those 
that had taken pla»e in America during the past eight months 
alone, there 10913 then possibly be proof in sight that the opti- 
mistie views held by those who founded the company were not without 
foundation. He proceeded to analyse and explain the accounts, after 
which he said that if they began the manufacture of motor omni. 
buses, as seemed likely, during the next year, additional tools would be 
required for that special purpose. The increase in the item shares in 
other companies " consisted of an addition of £50,000 in the Traction & 
Power Securities Co. and of £65,254 on shares of the Clyde Valley Electrical 
Power Co. ; the remainder represented shares of electrical power under- 
takinga which were larga customers of the company. The two large 
power stations built by the company for the Clyde Valley Co. had 
begun to regularly furnish power servic3 to con-umers. The two stations 
were probably the most modern that had been built in conrection with 
power undertakings in this country, and certainly reflected great credit 
on the company. In the matter of depreciation on their plant, in addi. 
tion to £11,500 for depreciation on tools, &c., £25,012 was charged to 
general expenses during the year for repairs, renewals and improvement. 
£15,144 was equally charged to general expenses for repair and renewals 
of patterns, dies and s nall toools, and £19,040 for new patterns, the last 
item being exclusive of patterns charged directly to contract for which 
they were made. There was also charged to general expenses £6,536 ex- 
pended during the year for maintenance of buildings and fixtures, while 
furniture and fixtures had been depreciated £1,277. The amount of work 
turned out by their plant at Trafford Park had materially increased, indi- 
cating progress in the use to which their works were being put. Further, 
there had been an inorease of £360,000 in shipments during the year, and a 
striking decrease in purchases resold ” of £165,000. An especially encou- 
raging featare had been a decrease of £10,000 in selling and administration 
expenses. The dispute with the sada Railway Co. as to the date when the 
line was to be considered as being completed had been referred to arbitration, 
but during the proceedings an amicable adjustment of the matters in dis- 
pute was reached. An item of importance in the accounts was the sus- 
pense account, which appeared for the first time, and against which 
the directors recommended that £25,000 should be written off. The 
items comprising that account were carefully and exhaustively considered 
by the management, with the result that the directors were convinced 
that the account was one which in their jadgment should be opened and 
treated as they had recommended. Their reason was that it was unwise 
and unfair to charge against profits earned in one year the whole of 
the very large sum that had had to te expended during the period in con- 
nection with the development and building of important new types of 
apparatus during the year, notably steam turbines and gas engines, and 
for the experimental work which had been carried out in connection with 
the development of single-phase traction apparatus, as well as in several 
other fields of electrical and mechanical development in which it had been 
deemed by the management vital to theirinterests to try to place their com- 
pany in a prominent place in relation to the wider use of such apparatus 
and machinery, which all indications pointed to as being practically 
certain in the near future. While no orders for the execution of large 
undertakings bad fallen to their lot there had been a constant increase 
in the number of orders received and in the number of new customers 
who had opened accounts with them. Ths number of orders received 
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during the year was nearly double that for the previous year, and 
three times that for 1908, while the total value had remained approzxi- 
mately that of the previous year. Another encouraging feature was 
the fact that the business being done by the company in the British 
colonies was increasing. The directors were making extra efforts to 
farther increase that by opening branch offices and by vigorously entering 
into competition for all work offered. A further market was being looked 
for through an extension of the sales of other Westinghouse companies 
through 5 the great advantages their works had to offer in the 
production on a larger scale of many products for which the market might 
thus be extended. The competition they had to meet at home was still 
disadvantageously affected by Continental companies, and he saw little 
likelihood that any change in that vital matter was in sight. It was 
a factor that completely destroyed all plans that a British company could 
make who were trying to secure fair prices in competition on important 
contracts here. Many of them might have seen the statements in the Press 
regarding the experimental application of single-phase electrical traction 
to one of the prominent railway lines, the order for which was given to a 
Continental company. The British Westinghouse Co., among other British 
concerns, submitted tenders for that work—a new aud important class of 
work, by the way—which their company was peculiarly fitted to carry 
out, both by reason of their plant and through the ability of their company 
to avail itself of the wide and valued experience attained in that special 
class of work by the American Westinghouse Co. His information was to 
the effect that the work in question was awarded the Continental company 
under terms hitherto unknown in large undertakings, and at an exceed- 
ingly low price. He was sure, however, that the inereasing reputation 
being tecured by their products, the growing increase in the number of 
orders received, showing a widening distribution of their products, a 
lessened factory cost, indicating a lower cost of production, a decreasing 
selling and administration expense, a decrease in the value of purchases 
resold, and a heavy increase in the value of the product of their factory, 
would be of aid and permanent advantsge to their interests, and would en- 
able them to quickly take advantage of every favouring condition that arose. 

Mr. D. BROWNE regretted that there was nothing in the speech from 
the chair to give shareholders hope for the future. The accounts showed 
& deficit on the past year’s working of over £15,000, and shareholders 
could see from the balance-sheet how extravagantly the company had been 
worked. The enormous sum of £794,867 had been paid for patents and 
goodwill, They had spent over £1,000,000 on the works at Trafford Park, 
and £928,811 in machinery, plant, tools, &c. He feared that the prefer- 
ence shareholdera were in danger of being squeezed out by the American 
company. He moved that the report be not accepted. 

The CHAIRMAN, replying to Mr. Browne, said it had been suggested 
that the American Westinghouse Co. had some ulterior object in view in 
connection with this company, but anyone who considered the facts of the 
case would see that that was hardly likely. The interest of the American 
Westinghouse Co. in this company had been constantly increasing. The 
number of patents taken out by the company during the year was approxi- 
mately 120 or 130. The sums paid to the American company for goodwill 
and patents represented deferred shares, and the preference shareholders 
had to be satisfied before the deferred shareholdera recsived anything. 

Mr. BROWNE then withdrew his amendment, and the report and ac- 
counts were adopted. | 


BLACKPOOL, ST. ANNE'S AND LYTHAM TRAMWAYS CO. (LTD.)—The 
directors’ report states that on the past year's working the profit was 
£4,909. Debenture interest outstanding from 1904 absorbed £1,356, 
detenture interest £7,500, law costs £1,392, debenture trustees’ fees and 
bank charges £439, and £1,500 placed to sinking fund left an adverse 
balance of £6,956. 14 per cent. on account of interest due to debenture 
holders is to be paid. 

COSTA RICA ELECTRIC LIGHT & TRACTION Co. (LTD.)—For the year 
ended June 30 the net earnings in Costa Rica amounted to £10,159, 
against £9,155 in previous year. The lighting concession under which 
the company is working in San José was dated to expire on Dec. 31, but 
a new concession of 50 years from Jan. 1, 1906, both for lighting and 
tramways, has been granted subject to confirmation by the President of 
the Republic. The small plant at Cartago has been disposed of to a local 
enterprise. As practically all the power at present at the company's dis- 
posal has been taken up, and they were compelled to refuse new cug- 
tomers, it has become necessary to develop further water power and to 
install additional machinery, surveys have been made and estimates 
obtained showing that for £8,000 to £9,000 the lighting capacity on the 
Tiribi River can be increased from 15,000 to 36,000 8 c.p. lamps. The 
directors propose to make an early issue of debentures for this purpose. 


MANX ELECTRIC RAILWAY CO. (LTD.) For the year ended Sept. 30 
the gross receipts were £32,638 and gross expenditure £15,319, leaving 
net earnings £17,289. After deducting interest (£9,054) and adding 
balance forward (£780) the credit balance was £9,015. After payment cf 
preference dividend £2,205 has been carried forward. A considerable 
sum has been spent out of revenue in maintenance and renewals, and the 
whole line has been kept in good repair. The passer gers carried during 
the vind totalled 501,696, compared with 472,556 for the previous twelve 
moníhs. 


PROVINCIAL TRAMWAYS CO. (LTD.) — For the year ended September 30, 
the net revenue received from the local companies was £24,050. 3s. 1d , 
~ "est £24,095. Os. 6d. last year. The directors recommend a dividend 
inary shares of 4s. per share, making 7s. per share (tax free) 
‘hrough unforeseen difficulties in connection with the con- 
ho track and overhead work of the Gosport and Fareham 
also in consequence of delay in the completion of the 
^t, the opening of the lines has been delayed. The lines 
»leted and the machinery has been running for a short 

ory results. 
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NEW COMPANIES. 


CORK CITY RAILWAYS & WORKS BILL PROMOTION CO. (LTD.) (23,031) — 
Reg. in Dublin Dec. 11, capital £10,000 in £10 shares, to apply for, pro- 
mote or procure the promotion of a bill in Parliament, authorising the 
incorporation of a company for constructing railways, tramways, sidings, 
&c., in the city of Cork. First directors, Right Hon. J. Barrett, J. Long, 
J. Pike, D.L., Sir E. Fitzgerald, 8. French, D.L., R. Hall, jun., W. 
McDonald, J. Colling, J. Dinan, W. Phair, H. Shanahan, W. T. Green, 
J. Ogilvie, W. Donegan, J. Simcox, C. Desmond, E. McCarthy, D. 
Mond M. Barry, J. S. Ashlin and J. Dillon. Reg. office, 60, South 
Mali, Cork. 


ELDON ELECTRIC CO.(LTD.) (86,880.)—Reg. Dec. 16, capital £3,000 in 
£1 shares, to acquire and carry on business of electrical engineers, im- 
porters, manufacturers’ agents and dealers in all kinds of electrical appa- 
ratus, appliances and accessories carried on by A. G. Robson and R. 
Burdis as the Eldon Electric Co. First directors, A. G. Robson (man- 
aging) and A. A. Goldstone (both permanent). Reg. office, 8, Eldon- 
square, Newcastle-on-Tyne. 


FOOTS CRAY ELECTRICITY SUPPLY CO. (LTD.) (86,863).—Reg. Dec. 15, 
capital £20,000 in £1 shares, to carry on in Kent the business of sup- 
pliers of electricity, engineers, manufacturers of and dealers in wire 
ropes and cables, makers of all plant, appliances, and apparatus required 
or used in connection with the generation, accumulation, distribution, 
and supply of electrical energy, &., to acquire undertaking authorised by 
Foots Cray Electric Lighting Order (1901), and to carry into effect an 
agreement. The subscribers are: G. H. Nisbett, engineer (3000 shares) ; 
E. K. Muspratt, J.P. (1000); J. S. Harmood Banner, M.P. (1000); J. 
Taylor, J.P. (1000); D. Sinclair, engineer (1000); Mordey and Dawbarn, 
consulting engineers (1000) ; J. C. Still, J.P. (500) ; A. E. Levin, engineer 
(500); D. Bates, engineer (500); A. P. Haslam, engineer (250); G. W. 
Peard, engineer (125); and W. Kerfoot (125). First directors, James 
Taylor, G. H. Nisbett and D. Sinclair. Registered office, Dacre House, 
Victoria-street, London, S.W. 


Q.C E. D. A. SYND. (LTD.) (86,791.)—Reg. Dec. 9, capital of £60 in £1 
shares, to acquire any existing or new patents and inventions relating to 
uick changing and efficient charging of accumulators, and to carry on 
the business of manufacturers and sellers of accumulators, motors, motor 
cars, &c. 

RUBBER TRADE MUTUAL INSURANCE CO. (LTD.) (86,822) —TDeg. Dec. 12. 
capital £10,000 in 10s. shares, with objects as indieated by title. First 
directora, H. G. Tippet Cleeve, D. Moseley, G. C. Mandleberg, P. H. 
Lockhart and F. Pegler. Among the subscribers are the Liverpool 
Rubber Co., the Liverpool Electric Cable Co., Hooper's Telegraph & 
Indiarubber Works (Ltd.) and I. Frankenburg & Sons. 


STATUTORY RETURNS. 
AMAZON TELEGRAPH CO. (LTD.)—According to return to Nov. 28 capital 
is £250,000 in 25,000 shares of £10 each, all of which have been taken up 
and paid for in full. Mortgages and charges, £255,600. | 


COMPAGNIE DES MAGNETOS SIMMS-BOSCH (LTD.) - Return to Aug. 11 
gives capital as £15,000 in £1 shares, all of which have been taken up. 
£1,000 has bcen received, and £14,000 is considered as paid. Mortgages 
and charges, nil. 


EDISON & SWAN UNITED BLECTRIC LIGHT CO. (LTD.) (18,984.)—In 
return to Oct. 26, capital is £911,090 in 150,000 “A” and 26,436 “ B. 
shares of £5 each and 23,564 B " ehares of £2. 10s. each, of which 99,261 
' A" (£8 paid), 17,139 A" (£5 paid) and 23,564 ** B" (£2. 10s.) shares 
have been taken up. £5 per share is considered as paid on 17,139 A " 
and £2. 10s. per share on 23,564 B," making £144,605 credited on shar.s 
issued as fully paid. £2. 10s. per share is considered as paid on 89,261 
“A” (£3 paid) and £3 per share on 10,000 of same class, making 
£253,152, 10s. credited on shares issued as partly paid. £44,630, 10:. 
(10g. per share) has been paid in cash on above-mentioned 89, 261 A. 
Mortgages and charges, £399,576. 


ELECTROLYTIC ALKALI CO. (LTD.)—In return to Nov. 21 capital is 
£500,000 in 300,000 ordinary and 200,000 preference shares of £1 each, 
of which 202,210 ordinary and 100,000 preference have been taken up. 
£1 per share has been called up on 227,210 shares, and 75,000 are co:- 
sidered as fully paid. Mortgages and charges, £20,850. 

ELECTRIC SUPPLY CO. OP VICTORIA (LTD.)— Return to Oct. 25 gives 
capital ag £300,000 in 150,000 preference and 150,000 ordinary shares of 
£1 each, of which 125,000 preference and 125,000 ordinary have been 
taken up. £7 has tcen received and £249,993 is considered as paid. 
Mortgages and charges, £160,000. 


PLATHER & CO. (LTD.)—In return to Oct. 16 capital is £3,000 in £1 
shares, of which 1,527 have been taken up. £27 has been received, and 
£1,500 is considered as paid. Mortgages and charges: £1,000. 


PACIFIC AND EUROPEAN TELEGRAPH CO. (LTD.)—Return to Nov. 28 
gives capital as £100,000 in 10,000 shares of £10 each, all of which have 
been taken up. £4 per share has been called up and £40,000 has been 
received. Mortgages and charges: £100,000. 


MORIGAGES AND CHARGES. 


ELECTROLYTIC ALKALI CO. (LTD.)—Issue on Nov. 30 of £300 44 per 
cent. first mortgage debentures, part of series created July 9, 1904, t» 
secure £50,000, charged on company's undertaking and property, present 
and future, including uncalled capital. Trustees, Liverpool Mortgage 
Insurance Co. Previously issued of same series: £20,850, 
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GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)— £25,000 debentures, 
created 21st and dated Nov. 30, 1905, have been registered. Property 
charged: company's undertaking and property, present and future, in- 
cluding uncalled capital. No trustees. 


WEBSTER ELECTRICAL ENGINEERING OO. (LTD. )—Issue on Dec. 9 of 
£375 6 per cent. first mortgage debentures, part of series created Feb. 28, 
1905, t» secure £1,000, charged on company's undertaking and property, 
present and fature, including uncalled and unpaid capital (if any). 
Holder, F. W. Taylor. No trustees. Previously issued of same series, £625. 


CITY NOTES. 
—— 

MEMORANDA (Dec. 21).—Bank rate 4 per cent. (since Sept. 28, 1905) 
Price of silver 30}d. per oz. Consols 894; —89,; for money, 89, 5 — 804, 
for account; 24 per cent. annuities 88—88}. Consols Pay Day, Jan. 4 
Stocks and Shares Continuation Day, Dec. 27; Ticket Day, Dec. 28; 
Pay Day, Dec. 29; Mining Share ibid n over Day, Dec. 22. 


FOWER GAS CORPN. /LTD.)—For For the year ended Sept. 30 the profit, 
including £2,000 brought forward, was £3,965. 

SHANGHAI ELECTRIC CONSTRUCTION CO. (LTD.)}—During the week 
this company offered for subscription 312 shares of £1,000 each at par. 

WESTERN TELEGRAPH OO. (LTD.).—The coupons of this company's 
second issue of 5 per cent. debentures due 31st inst. will be paid on and 
after Jan. 1 at Parr's Bank, Bartholomew-lane, London, E.C. 
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8 No Ba P Cum Uni Mares... ef H ap, Oet 811 £y, 
9 Pref. TTTIE b TS -- va t à 
. 0X | Do. nt 0X Deb. Btoch| 142 —146 4 2 8 — és $ 
dt. 6% | Auckland Elec. Trams * e 
ME hcc 105 —107 | 4 18 5 — 1007 103 
1C| 12/0 pares Tramways Ord, ........| 123-143} 4 4 0 € Vs 
1 6, m Cum. Pe ETILE] LAAKERIT] 9 ~10 6 0 0 - ee ee 
Bt. 477 Deb. Stock (rod. j 0 97 —102 4 8 8 [-l oe . 
106 6 Do. 5 Per Cent. Debs. "Invest 93 —101 4 19 0 = oe oe 
5| .. Brisbane Electric Trams. Invest 
5 8/6 Do. 5 Cent. Cum. Pref. .. — 14 518 8 as $ a 
Bt. 48% Do. fer Casi Dor ror ie v6 —98 4 12 0 ER 9; : 
St. 6% British lambia Elec. Rlw) | | 
| Ded. Ord, ............ ex right. 19 —1712 418 4 = T Seu 
Bt.| 5X | Do. Pref, Ord. Stk ....ex rights 109 —li5 & 7 8| C 1103 1034 
It t$ Do. Cum. Perp. Pret. Steck. 101 —100 411 8| J Pape 
44% 432 Do. per Cent. at Mort. Dba 103—105 4 5 9 3 
100; 4}% Do. 33 . 202-10 4 5 %% „ 
b ‘oe Ara and Belgrano Ord. tg-‘g 6 30 - | f| if 
6 8/0 Do. ar Cent, “A” Cm. Prei 51-511 5 2 0 am | tg! . 
t 8/0 Do. 2. ere ee eee eee e ! b —t} 5 9 1 => | [4 | Cy, 
Bt. 56x Do. b Cent. Debs. 6% 0. 17 —lud 4 ll 8 am ] * . 
Bt. 5% Do. 5% Ind Deb. (red.) „ 102 —105 4 16 8 = 043 
St. 57 Buenos Ayres Elec. Trams (1901) | 
Lt ^ %% %%% % %%% „„ „„ „% „„ „6 6% 6 68 — 100 b 0 0 ee | 
1| 63% Buenos ‘Ayres. "Grand Nationa) 
53% Pref. Debs. .............. 101 —105 6 4 9 85 is : 
1000 67 Do. 67 lat Deb. Bends........ 100 —104 617 0 25 . ; 
t| t/6 ' Calcutta Tramways (Nos. 1 to 106). (1-131 (472) a Did d 
5 (8 Do Nos. 105,001 to 187,610 . t—»9 |, z 8, .. 
10¹ ae seas X ist Deb. Stock (red.).. 107 —1(9 4 2 7 2 | ue ? 
10 Rlectrio Tram Shares ..... 4-14 4 810 M — a 
Bt. bY Cete Trams & Ltg. 6% 1st Mt 
Deb. (rod) — eee 100 —103 4 17 2 1571 102 
ie Havana Elec. Ry. Con. Mt. 5 . 
$1,000 50 year Coup. Eds. 97 —% 3 2 9:8 197 
Fo aa Litbon Elec. Trams Ord. ........ 13 —1§ ] 1 1 
li uf/7} Do. 6°. Cum. Pref. ............ 1-18 |4 7 4 ES 
1€; Do. b- Reg. Mort. Debr....... W1—h4 4 16 8 E 
St. b, Madras Elec. Trams 6% Deb. Stk. 103 —1(5 4 15 8 Ja, Jul à 
tl; bX | Montreal St. Ry. St'g 5% Mort. 
Debe. (1908) .................. 101 —104 416 9 n s 
10: 4b% | Do. Sterling 44% Debs. (1922). 102 — 104 4 6 7 — . 
Bt. 5% Perth (W. A.) Elec. Trams. 1st Mt. 
Deb. Stk. l'4 —167 | 4 18 b ee est oe 
.. $2 | Bao Prulo Tramway, ‘Light ard i | 

i Power Co. $100 Stock. 1431 - 141 5 11 0 : . re 
.. 5, | Do. 57 Ist Mt. £00 Dbe, .... wj —37 5 10  .. fee 0 

| ELECTRICITY SUPPLY. | 

E . | Adelaide Elec. 8 ply Co.6 Cu. Pr. 5 —54 | zt Ja e: 
L 8/8 | Calcutta Elec. (1-30,000) ........ 81 Lj 4190 — 11 
1e t% | City of Wellington Elec. Lt. and: 
Power 5% Reg. lst Dbr. ... 5) —52 416 1 fl | 53 
Cordoba Lt. Pand Power Co. lat Mt. 
Stk. £100 000 6 Buea.......... 9€ —{S ET 
b Elec. Lig. & Trac. Co. cf Aust. | : 

: 62 Cum. Pref, ................ 218 T as dede ros 
St. 6% | Do. bz Debs. ..............-- 87-9: 588| — 92 9} 
10 .. | Havana Electricity Co. Shares 9 —10 m = urn. di 
190 ¢ | Do. 657 Dos. it e. at 05 Scr ip, all pd. 92—14 5 6 8| .. x 
St. ..  Incian Élec. Sup. and Trac. Co. | | 

Db. St. Rd. Prov. Certs, 50, pd. Cu —€2 $4 E; zs 
15·38d Kalgoorlie Elec, Power & Ltg. | | 

| 696 Cum. Pref. $09699*99»056608908080007* I 1 -1 : 6 0 0 — Is - 

1 o | Band Electrio .................. I-II. "Norm 
.. | River Flate Ele:tricity Co. Ord... „ 22 - - Sed. i 
112 Do. 9; Non. Cum. Preh 2 1 "NE 1 Va "dens 
Bt. b, De. 5, Deb. Sto. . n | le3 —10 | 4 165 0 T 
b bu Rosario Elec. Co. % Pref.(1-12 ,C00), 561—521 5 4 4 it es 
„. 3d Do. (12,001-20,0A) . —5j 8 8 & bs 
1e 4% |* Royal Klec. a Montreal 4332 la | 
Mort. Deb ................ 100 —103,4 7 5 Ap, Oct, gis il «eee 
10/9 Shawinigan Water and Power 5% 
Bas, Scrip........ messes.. osos 102 —103 | 417 0 102 

* Jp calculating the yield, allowance has been nade for accrued UA wih A nct 

for redemption, + Ez Dividend. 


* Ir calculating th 
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= J 
b. K Price 
3 a NAMR. Wed.. 
z Dec. 20. 
a 
ELEGTRIG RAILWAYS,TRAMWAYS, A0. 
ae Bath Elec. Trams Pref. edi 1—1 
0 Do: 57 Cum. Pref. 7 €9905906006005200900€ $—19» 
| 44% | Do. 4 1st Mort. Deb. bum Yn 1084 —10fi 
49% ird 5 Trams ¢} 1st Db a — A 
| Bristo DIEA Carriage Ord. == 
é m Cun. Fel duly paid) 09000500000* 1 i —1 
$ Do. [| be. e9»9005000000000908» 10b —107 
soa! pes Cont, Debe. 009000999 906 71— e] 
10 6/0 ey 6 per Cent. Gum. Pref. TTTITITIIIII 10 —11 
5 Do. 6 per Cent. P esse | 117 —119 
X Do. ‘jp per Cent. 2nd Deb. Btock....| 97 —9? 
4 Central London Stock .........| 93 —i5 
Bt. 4 Do. 4 per Cent. Pref. m 101 —108 
é Do. 8 rred scenose "TT 90990999006 000000 t5 —88 
100 4 Do. r Cent. Debs.. €*9996e609009009 111 —118 
p| 2/ Otty ofi ém Trams. 5 Cm. Pri. 4j-t 
4% | Do. r Cent. 1st Mort. 100 —108 
3% | City af South London Bly. Con. Ord.) 44 —48 
b . 5 per Cent. Perp. Pref. ( | 119 —122 
Bi. 5 Do. 1890 %%%. e 117 —120 
b Do. 1901). %%% % %. 9250099509020990005000 996 114 —117 
Bt.| 4 Do. E err Cent. Perpetual Debe ......| 106 —108 
Penin. Trams. (1896) Ltd., Ord.| 18 17 
6/0 Do. r Cent. Pref. - %%% 90% %%% 6 % „„ 14 -lf 
4/0 Gt. Nor ern & City Rl dto aie a b —51 
4/0 | Gt. Northern, Piccadilly & Brompton 
Ord., Speyer Bros. Scrip Oerts 8 —9 
p Hastings & & Dist. kien Trams. Co. 4} 
1 ud [sd vA MET anes e 185 
amway 3 %%%. —1 
ez 1 Do. 6 per Cent. f. 99926209999 9999 BOs 181—141 
t Do. 4 per Cent. Debs. . 999990^5090909*20*50* 111 —113 
b Isle of net Elec. Trams & X Pf.] 91—?1 
i 13 b berbted Railway, eee. eee. 88 —ES 
verpoo er way TI 814 — 
5 Do : per Cent. Pref..... seoseocoosososoooe 4101 
4 r Cent. Deb. . . . . . e. 99 —102 
5 Lois nited Trams. 5% Oum, Pret. 91—10j 
4X Do.. -4% 1st Mort. Deb. 9990990460006 100 —103 
a Mersey Con. Ord. Stock... . . .. oe. 7 —9 
` Do. 8 per Cent. Perp. 2. . .. 8 —11 
Metropolitan Elec. Trams Def. .....“ 712 
6 Do 4 Cum. O 90: 000 re: 905 1 my 
dà 44% Deb. Stock . eene cens | 108 —108 
m New Gen. Tract. 6 per Cent.Cum Pref. 1 
10|10/0 | Potteries Electric Fraction Ord Ord,......| & at 
ae 6/0 Do, n ner a od — . ei- 
0 é T en . e (EEEE TK] 8 —]( 
ix Sunde rand Dist. Elec. Trams. 57 lat 2 j 
Moit. Debt... e ...... —.. 95 —99 
5 Underground Elec. Rys, Co. of London 90) — 97} 
32 Waterloo and Oity Or 94 —17 
St. 1/11 Ycrkihire W.R. El. Tre. Co. 47 ‘lat Debe. 96 —98 
TELEGRAPHS. 
100| 4% |* African Direct Tel. 4% Mri. Deb. (red.) 99 —102 
: m Telegraph . .. . ... . ... £3 ~ 4} 
ee Do. 5% Debe, red.) 09900: 000009000 00005 86 —9U 
Bt. 16/0 > American 000000009000000000000 ee 000009 61 — 63 
Bt: 80/0 Do. Preferred ...ccrccscccocessccccccssccces 109 —110 
Do. Deferred .. OGG DOS BOC CCS TI LITT] 163—17 
4 Commercial Cable 4 per Cent. Deb. Btk Of + —081 
5 Ouba Submarine 0 οοοοο %% ꝙοο % %ꝙοοο Her j 
10 10/0 Do. Preference 10 per eee 17 —18 
2/0 Direct Spanish Or 
Do. 10 per Cent. Oum. Pref, wwe) 41 
% | Do. 4 per Cent. Deb... .. . eee 1002, —1043, 
8 Direct nited States Oable. e 14 —16 
~ | Direct West India Cable aK RC. Db. (rd.) 101 —108 
St. 25 Eastern —— —— 144 —147 
Bt. |17 Do. 2} per Cent. Pref. eeseeese 90 —92 
e iy Do. r 0 Hon Deb. Bik. (rd) 106 —1C8 
: Do. 4 per Cent. Deb. eee P gaat 
4 & B. African 4% Mrt. Deb,1909| 10 —1(2 
25| «4 d 33 e Mauritius ` Debe. (rod.) 1003 — 102% 
5 0 Copenhagen Jea — o vo qn u «D , = 
i Halifax & Bermudas} %istMt.Db.(red.)| 101 8 
25 12 Indo - Europeans e-| 57 —59 
$1 | Mackay Companies Common ead eae b^, 
47 Do, Preference ...........— e 7:45 
^ | Marconi's Wireless Telegraph Co. . 114 
4 taanoa unope n Tal 4 / Guar.Dbs.(rd.) 100 —1u8 
4 West African Telegra — *,  ti—10 
2 Tost 5 — EST! 
4 . Di. € „%%% — 
* West In and Panama **990090090900099 a y" 
6'0 | Do. 6% ist Fre ti-* 
P Do. 0 per Cent. and reo 8205086200001 005 (4—7 
By |’ eeu 5 1 Cent. pente . eesoessesesteesoo. | 10] —104 
b LE 00. 183—142 
4 Do. 1525 8 (red.) 9906900009 5090004 10°4—10F4 
_ ` TELEPHONES, 
.. | Arglo-Portvg'se Til. 5° Ist Mt. Db. Stk.] 1(2 = 1¢4 
6/0 chill T une (fully pec 92090999 0 11 —8 
0/93 | Monte Video Telephone rn — —1 
1/0 Do. 57 Pre . . — —1 
6 Nationa: Co. Pref, Stoch. ———ꝙĩ—2f10f—1113 
6 Do. Def. Stock 009200000000906050 0 00€ 108 —110 
2 Do. " 0 per Cent. Cum. ist „ 18 —15 
6/0 | Do. Oper Cent. Cum. and Pref. . 11 —18 
Do. 5 per Cent. Non-Cum. ard Pred... b 
: 8" * Do. Deb. Conte D Bleek road rudi 984 —1004 
Do. € per Cent. De | 104 —106 
0 1 Oriental EE eee eee eee eee E 1i—13 
0/7; | Do. 6 per Cent, Cum. Pref, ...... 11—14 
nee ML M: Red. pen % 97 — 99 
43] Teiephe ne Ce. of Egypt 3 Db. St. Ku. 103 —108 
5705 United River Plate %%% $ € 0 0 om 
%s Do. 5 per Cent. Cum. Pref. ............ rr 
, 5% |* Do. 6 per Cent. Deb. Stock (red.) ...| 111 —118 
FINANCIAL, INVESTMENT, A8. 
5. 8/0 Hes. & Gen. Investment d Oum. Pret.) 5- 
10, 9/9 | Globe Telegraph and Tra v. 10 dy 
10, 3/9 Do. 6 per Cent. Pref ........... iiu 
10' 6% | Sutmarine Cables Trust (Cert.) . „ iu =] 


B. . 
> H- BUSINESS 
mA | DIVIDEND! WEEK to 
NAME 
485 H | Dv DEC. 20. 
B? Los. 
2 4. d. dip ELECTRICITY SUPPLY. 
i315 " is "Dodd Hed’ * E Elec. Sup. Ord. 
460 ae 1044 tek d Pref. , 
459 " i(4 E Cent. Deb. 8tock (red. 
5 211 | Feb, Aug — 5 | EX yee Lt. & Power Shares 
8 14 10 Feb, Aug | ..| - MP Drees K Kensington Elec. Bap.Ond. 
e B 0 ee "Up. 
7 1 0 e tà 75% 8/6 Do, 7 Cent. Pref. e090990000000 008080905 
5 8 0 | Feb, Aug 10 f. 1f} 4% | Central Elec. Dodd b. Stock 
440 ae 119 {117 Oross( W. End& City) H. Sup. Co. 
4 11 0 ee 28 t7 Do. per t. 409 909 0099 0909000050009 
4 4 0 June, Deo | 01 | £8} t Do. 4% Deb. Stock ( — 
817 8 $5 107 |1024 Do. U 
4 11 0 ee [EJ . Do. Do. eeeeaeoeenee 
8 10 8 ee @e ea Electric Su ly ees00000000900€ 
417 6 s : : * Do. per Oeni. b. Stock (red.) ... 
817 8 2s S NS City of Ligh 
4 1 6,Feb,Aug | 4E} | 443 Do. 6 per Cent. Cum. Pref. ............ 
4 2 0|FebAug | .. , * Do: 5 Tor Cent. Deb. Stock (red.)... 
48 4 s 1203 | .. «14 and Deb. Stock (red.) ........ 
459 . us county Durham Elec.P. D ora. &2 pd. 
8 14 1 May, Nov * ee . Do. Do. 5x non cum. s*29005 
4 2 8 is S Connty of London Elec. apply Gra 
1 8 6 ie a Do. “ax Dob. "took (all pa 1 paid) (red) 
as to 
Do: Second Deb. Stock Prov. Certs.. 
4 811 88 i Folkestone Electricity Bupply Co, Ord. 
Do. 6 per Cent. Cum. Pref. .... . 
4 7 6 8 0 a ee Do. lst Deb. pone deg Josse a gotte. 
5 0 O| Mar, Sept AM Hove Electric Lighting Ord................ 
4 4 2 ar,Sept| -- " I. of W. Elec. Lt.& ae c Bt. (xod.) 
8 19 8 Win Jule ae ae Kensi .& 5 2 6% 66 „„ 
9 8 6 — ee ee Do. 6 per Cent. hg 990009000000 006 
Lil MESE: aser Det Slog 
1 oe ae 
615 IP 4-2 | Co. (Joint Station) 4% Deb. Btck.(red.) 
8 19 8 Jan, July ee e Lo: Electric Bupp y Ord. 000000000 00e 
4 17 6 e 1 8 ee Do. ed Cent. Pref. 6099*99000000009000095 
817 8 = 1031 108 t Do. t per Cant. 1st Mort. Deb. ,, 
em = eee (eee Metropolitan Electric Sup. MUN 

man i : E Do. per Cent. Cum. rel.. a 

zu m Ep Ser Do per Cent. Deb. Stock 1st M 
414 1 > » . Cent. Mrt. Db. Stock (red.) 
43:8 - wd] .. 5 Ist Mort. Db. 

RA May d MEN Nowenstie & Dist ec FRETI -E9 paid 
dE SA E Y Now lie Ele. “Supply Ord. 

417 E ewcastle Elec. upply dl. d 
4 5 0 Feb, Aug iw E Do. 5 per Cent. Nop: Cum. Pref. .. 
| De. 47, Mort. Deb. red. 1907.. 

M —- nw Northein Saupe Elec. Sup. 17]- paio 
526 M Ser sss Noting Li 5 „„ 
8 2 0 .. | .. I 10] 690 Notting Hill Flectrie UTG....... e 
4 1 6 June, Dec 97 Do. er Cent. let Mt, Debs. ...... 

s Orford lectric Ord. 9990900900009000500900900040€ 
we 4X ERIS Gia t 
. ames Elec. Ord... LL JL 
: pi eg July = » Do. 7 per Cent. Pref. dee 008000800000 
rere Ge 
415 0 |Y.MyA 611 — arke o Sup. 
546 VMIAUN 110 105 Do. 4 per Cent. Deb. Stock ........... 

13 "My Ag N 15} | 163 South London Electric Supply Ord... 
4 i 2% Ap 0 9:3 | 90 South Metrop'n Elec. Lt. & Power Ord. 
5 11 0 Feb, Aug R tà Do. 7% Cum. ©  »0e995000000000000 00006 
611 2 Feb, Aug | 1 1 8 Do. int Db. Btk. Red. ............ 
611 9 April, Oct EM eo Urban 75 20 8 y Ord. 999909000 E8900 
b 8 0 Ap Oct ia z5 Do 6 000000905060 009 e 
é 7 5 sor ut aie 4 A1 4 MORE Deb. "99256009 
408 Ja, A 7.0 148 1452 we Elec. Sup. Ord, s. 0 
416€ I. B ar uis E Te MAN iiid € — 
4 15 B Ja, Àp,Jy,O)14€À 463 ELESTRIE MAMUFAGTUR 
816 0 J ApJy,0| 912 | .. . 
B 14 1 | May, Nov |]0t | . AS Met.6 Om. un exon pre of arrs. 
4 hu 4 Ja, 15770 158 | 14,% 1 & WicoxOrd............... 
8 1 | Feb, A: as o PI das er ͤ FEE 
818 8 roe re 1018; .. Frvgish Insulated & Helsby Cables Ord. 
8 18 B May, Nov ae aes D de 6 er Cent. Pref..... %% %% 090690900090€ 
6 O Jan, July 321 38 Do. 1st Mort. Deb. ( SM 
4 7 0|June,Deo| .. ` British 1 homse'n-Houst’nd}7% lat M 
B 10 0 May, No* 53 Vi British Westin use 6 9900960900000» 
8 K ^ ios 390 ear} a To. 4 ren Mon b. Stock 
b A ? ee as Brush ngin *e»090000000 

ee M P y0 ee ee Do. 6 r Cent. Pref. Non e 060999906 
817 8|June, Deo Do. Cent. Perp. 1st Deb. Stock 
500 he i Po Do. al dad Deb. Btock sses... 

ae x 85 és Callender's C Con. sesiis Mea 
818 0|Jen,July | .. Do. 6 Cent. Cum. Pref............... 

" May, Nov| .. Do. Cent. 1st Mort. Debe.ird (rà 
6 6 8| May, Nov| & Castner-Kellner Alkali Co. . ...... o 

de Mey, Nor Do. 14 1st Mort. Deb. (red.) . 
416 2|Jen,July | .. | .. . d 8 Telegraph Ord. .. 
418 0 Nr, In, G. D 143 | 14 6% Cum. Treff 
416 0 | June, T: m 8 and Co. (Nos. 1 to 64,000) .. 
815 9 10.21 * Do EUG ON MOT DEDE 

Dick, Kerr & Co. Ord... .9090000099009050909005 009 
be. «jy Deb. Bloc et PE 55 

- = a uus Deb. Stoc 
6 0 O| August ..' . we Talzon hd — T ih: i pd.) 
4 0 0 a i 6. Do. (£5 pai See seseorseenoos 
6 0 0 pe EE NES Do. te Dent Mart Bob. Stock (rd. 
5 7 7 = 11 11 Do. 6 per Cent. and Deb. Stock ...... 
1 11 0 es 109 10 Bómundson's Elec. Corp. Ord. ......... 
4 0 0| Feb, Aug | 13 Do. 6 per Cent, Cum, —— 
412 4| Feb,Aug | .. i p 2o o & per Cont. Cent. Jas Mork: Deb. (red. 

4 b 2 Feb, Aug "T " n Co.. *090099009 000 
8 9 6 | June, Deo | 991 | 99 o T per Cent. Cum. Pref ..... 
815 6 a . |105 " Do. 15 Cent. Ist Mort. Deb. (red. 
812 9 Oct | .. xs ore tric (1 900) 5% Cum. Pref 
470 2 A rid PIA. - Cont, int Mort, Debs. Nein 
es ae oe ae 8 "p dee eee 
4 á 9 ee ee - eo Do. 4 per Pref. 99900909006090«0900000 
50 O July. Do. Cent. Mort.Deb.Btock (rd. ) 
4 7 0 | June, is India ber, Gutta Percha, rks, 
4 8 6 Jane. DOS «Y | Do. 4per Gent. 1st Mort. Deb (red.) 
y 1 SA Mather & Platt 5 per Cent. | 
| 1 1/0 | Telegraph Construction & 'ce.' 
5 9 0 100 4% „ ( per Deb. Bonds, as 
6 0 8 Ja, Ap.Jy,O yei, UE b = | Willans and Robinson Ord, 55 
é 8 0 Ja ABD 25 | b a Do, 6 por Dsn, Onn. pee e 


ELECTRICAL COMPANIES BH SHARE LIST. 


Wed., 
Dec. 20. 


121 - 1i 
10$ —1( 


(8 —1C1 


10] —108 
11-3 


1f 1—12 
99 Zio 


8i —87 


TE PER 
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— Lond 


wee 
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bas n — Lond ped ind gud 


O~ 


bd pai 


4811 
b 1 
6 9 
6 0 
4 6 
9 0 
5 18 8 
4 2 
6 6 
4 0 
511 1 
439 
411 
211 3 
818 6 
4 51 
5 510 
8 16 11 


4 12 0 May Nov 


BUSINESS 
DIVIDEND 
WEEE TO 
DUE. DEC, £0. 
R uigh- Luw- 
! est. eat 
- dl 
M re 1 
Mar, Sept; — a 
Feb, Aug 576 6j 
Feb, Aug A 85 
March .. "ET e 
Fob, a ny! 7 
Jan, ^ y | 189 | 1311 
Jn, Deo ..| .. 3s 
April, Oct| ..| .. 
April, Oct | .. ds 
aum 970 9 
Mar, Sept] .. as 
x 58 53 
Jan, July 2 - 
Mr,Jn,8,D| 9°4 | °: 
April, Oct| vr 9; 
Jan. July | 531 545 
In, Deo ee 119 ee 
Feb, Aug i = 
Jap, Jul : 
Feb; Aog T " 
e oe 5 
Jen, July * s 
Mar, Aug as oe 
Jan, July | - cd 
M oe 9* oe = 
March ..| (i 
Feb, "Aug 131 > 
Feb, Aug; ~ 
7 — 103 
Mar, Sept see: * 12 
July, Feb 2 2: 
Jan, Jui ee 
A 21 2 
ER | 
Mar, Sept Bi 
an, " 
Jan, July : 
Jan, July 
ovr May . 
11 11. 
Jan, Jul 25, 21 
Jan, July S 
Sept as 9. 2 ee 
Sept.. €^ .. 
Feb im 
Feb, Aug - Là 
June,Dec| - ER 
lter ly cr 515 
r t O4 |.C5 
u «e we ~~ « 
July ee os 
Jan, Jaly T" 
Feb Aug 18] 123 
Feb, Aug | .. 
Feb, Aug | .. 
Feb, Aug | 191 | l'i 
Mar, eae ae 
Mar, Be „ 
Mar, July 84 | 3°3 
Jan, Jul 8 = 
Apr, Oc š sv 
Apr, 68 f 


e yiclde, allcwance Eas tecn made 5d tccrued NC tut "i redemption. 1 Ex Dividend, Ihe London Stock Exchine Committee have deelined to auote these. . 
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ONE of the many subjects dealt with in Sir Henry CAMP- 


BELL BANNERMAN'S speech last week was the development 
of traffic on the inland waterways of this country, and the 
promise of a Royal Commission to inquire into the matter 
brings the question of the suitability of electric haulage or 
propulsion on canals strongly into prominence. The replace- 
ment of the horse on the towpath by the mechanical tractor, 
or the adoption of mechanically-propelled tugs or barges 
would undoubtedly result in a considerable gain in speed, but, 
whatever form of traction is adopted, a practical limit of speed 
is soon reached, as not only does the effect of wave action on 
the banks of a narrow canal become a serious matter at speeds 


above 3 to 4 miles an hour, but the power required increases 


far more than proportionaly to the speed. A sufficient 
increase of speed could, however, doubtless be attained without 
unduly raising the cost of repairs, and with a decrease in the 


working expenses by the adoption of electric driving. The 
engineering difficulties are by no means insuperable. Experi- 
ments have been made and systems developed, both on the 
Continent and in America, which show that electrical haulage is 
not only feasible but economical. "The main difficulty which is 
met with in the existing canals is the loss of time caused by the 
large number of locks, and considerable sums will have to be laid 
out in enlargements to the locks in order to render an acceler- 
ated service possible. The lack of prosperity of the canals is, of 
course, largely due to the effects of railway competition, and 
moreover, it is said that some 1,138 miles of canal are controlled 
in this country by railway companies. But we should like to 
see the canal companies availing themselves more freely of 
modern engineering methods, and making a better fight for 
their share in the traffic of the country, and we hope the pro- 
mised Royal Commission will conduce to this result. What- 
ever course is adopted it is only by a very large expenditure 
of capital that any substantial increase in the earning capacity 
of our canals can be obtained, and we trust that the British 
electrical engineering firms will be ready with efficient systems 
when the time comes, so that the money may be spent on 
British labour for the electrical as well as the civil engineering 


work. 
— — 


THE Paper read by Mr. AsPINALL PARR before the Leeds 
Local Section of the Institution of Electrical Engineers fur- 


nishes another welcome indication that the long-standing 


problem of the causes of the unreliability of storage batteries 
is still receiving close attention in several quarters. In theory 
Storage batteries are not nowadays unreliable, and no doubt 
in the majority of cases this holds good in practice also. But 
a minority of exceptions are frequently occurring, sufficiently 
large to show that there is yet much to be learned before the 
depreciation and life of accumulators under normal conditions 
can be estimated with anything approaching to the degree of 
certainty that holds good for most other electrical machinery. 


„ — 


LIKE other recent investigators, Mr. PARR takes the view 
that impurities present in cells, in quantities so small as 
generally to be considered negligible, are the chief remaining 
cause of unsatisfactory working and premature deterioration ; 
and the elaborate series of experiments upon which he has 


entered are designed to support this general statement with 


some definite and detailed results. Although the conclusions 
reached will probably be of a severely practical and empirical 
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nature, they must almost certainly furnish some material 
towards a general theory of the action of impurities in cells— 
a subject upon which we are at present in almost total dark- 
ness so far as the permanent effects produced are concerned. 
A final clearing-up of this matter will most likely come from 
the workers in cells with alkaline electrolytes, for in this case 
impurities can occasion far more serious troubles than where an 
acid solution is used. 


IN the present stage of Mr. PARR'S experiments, the fourteen 
cells to which he has added small quantities of the various 
commercial impurities do not afford any clear indication as to 
the ultimate conclusions that may be arrived at. Nitric acid, 
ammonia, copper, arsenic and so forth produce practically no 
divergence from each other or from the average behaviour ; the 
one exception being a cell containing a mere trace of SO, which 
has lost half its capacity in five discharges. Considering the 
general character of sulphurous acid, and more especially the 
ease with which it is oxidised and destroyed, it seems almost 
impossible to believe that this is really a case of cause and effect, 
and the suspicion arises that the cell might have behaved just 
the same if there had been no SO. present at all. "This possi- 
bility is indeed most difficult to guard against, as it cannot for 
a moment be assumed that any two cells, let alone fourteen, 
would have behaved alike because used under similar conditions, 
unless the facts were first demonstrated by putting them all 
through a long course of identical treatment before the 
addition of the impurities. Even then the liability to diver- 
gence later on is so great that most misleading conclusions will 
easily be formed unless rigorously checked by confirmatory 
experiments. However, Mr. PARR has no doubt taken all 
these things into account, and everyone interested in accumu- 
lators will look forward with much eagerness to further infor- 
mation when his work in this difficult field is concluded. 


IT has sometimes been said that we have too much experi- 
ment now, and that accumulating piles and piles of undigested 
facts does not help science much. But there are exceptions 
which are quite outside any carping criticism. Who would deny 
the utility of this formula: Log N 2 2233 + (3 x log B. W.)] 1 
It is hardly necessary to add that B.W. is the body weight of 
a white rat, and N is the total nitrogen in milligrammes per 
diem excreted by white rats differing in age and weight —and, 
perhaps, in religious opinions. All the information but the 
last item is in an abstract to be found in the November Journal 
of the Chemical Society, p. 740. We have not seen the original 
Paper; doubtless it will be out of print by this time. The 
compilers of technological pocket books will have swooped 
down upon it, and bought all the available copies. 

A CONTRIBUTION to the interesting problem of the functicn 
of the earth in wireless telegraphy appears in short abstract on a 
page of this issue, this time from the laboratory of Prof. 
DRUDE. The experiments were on a tiny scale, unfortu- 
nately, and were carried out in a courtyard in front of a large 
building, so that the immediate application of the results to 
real wireless telegraphy is scarcely admissible. As it is, the 
experiments, so far as they are novel in method or conclusion, 


la ive reforms. 


may provide for the advocates on the two sides of the earthing 
problem arguments in support of their respective contentions. 
For instance, the evidence that the earth behaves as a strong 
absorbing medium may please both sides; while the experi- 
ments showing that transmission is best when the sender is 
insulated will be particularly gratifying to the insulaters.“ 
But the conclusion that the energy received varies inversely as 
the square of the distance cannot he said to have any bearing 
at all on wireless telegraphy, since the distances worked through 
were actually all smaller than a single wave-length. 


— carm 


AT the present time, when prices are cut so fine, the apphiea- 
tion of labour-saving devices and methods amounts to a neces- 
sity. This principle has been thoroughly recognised and put 
into practice in most electrical workshops throughout the 
country, but it is surprising to note that the testing of the 
finished product is still often carried out by crude methods. 
Much time could often be saved by having, in the motor testing 
shop, a permanently rigged-up testing arrangement such as 
described by Mr. THoMAS CARTER elsewhere in this issue. 
There is not much to criticise in the author's arrangement 
which appears to have done satisfactory work for some 
time. In Mr. CARTER'S general remarks, which. preceded the 
description of his testing set, there are one or two points, 
however, which. cannot pass unchallenged. He makes the 
quite general statement, for instance, that a motor is most 
efficient when its brushes are in the neutral position. This, 
actually, is only true at no load. For every load there exists 
a definite brush position at which the motor works most 
efficiently. Of course, it is now considered to be impractic- 
able to shift the brushes as the load fluctuates, and the com- 
promise most usually made is to fix the brushes of a shunt 
motor in the position corresponding to the maximum efficiency 
(and perfect commutation) at half load. Another remark 
which is open to criticism refers to the statement that the 
secondary voltage of the small transformer employed for 
carrying out a breakdown test can be determined with suffi- 
cient accuracy by the brightness of à number of incandescent 
lamps connected in series in the secondary. It would surely 
be more satisfactory and accurate to measure the primary 
voltage with a voltmeter. . 

IN this issue we conelude our report of the Conference on 
Smoke Abatement. The Papers dealing with Factory and Trade 
Smoke Abatement form a part of the Congress very closely 
connected with electrical engineering. The fact most clearly 
brought home was that it is only with the utmost care in stoking 
thatanythin g approaching smokeless combustion can be attained. 
There was somedifference of opinion on the question of mechanical 
stokers, some speakers condemning them entirelyas making more 
smoke than steam. It appears, however, that some of the instances 
in which mechanical stokers were discarded were solely due 
to the want of intelligence of the men in charge of them. 
More will doubtless be heard on this subject at the next 
meeting of the Institution of Electrical Engineers, The 
closing day of the Conterence was devoted to a consideration 
of the legal aspect of the smoke question and proposed legis- 
Elaborate details were discussed as to the 
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means to be adopted for observing the nuisance and bringing 
offenders to judgment; but we cannot help extending our 
sympathy to some of these offenders, who are fined for offences 


which even the Conference itself has not satisfactorily told 


them how to avoid. One of the speakers in the discussion, 
it will be seen, informed the meeting that his company was 
prosecuted by the Coal Smoke Abatement Society, even while 
conducting experiments with a view to c uring the nuisance. 


Most scientific men have a strong sense of humour, but 
they generally keep it out of their serious work. Usually 
this is a wise course, for not infrequently an unimportant pas- 
sage treated humorously will attract to itself the lion’s share 
of the reader's attention, so that the important part of the 
article, which may be comparatively dull reading, does not 
receive its due consideration. It is not every writer who has 
the happy knack possessed by Mr. SWINBURNE, for instance, 
of using his humour with discrimination. Prof. BOLTZMANN 
rather unexpectadly breaks through this rule in his ** Populáre 
Schriften," recently publish:d. He says in his preface that 
phonetic spelling is becoming the fashion in Germany, but he 
is too old to take it up; but he will at least write the preface 
in it. The preface is, therefore, in a sort of Josh Billings 
German, headed “forwort” and devoid of any capital letter 
from beginning to end, except in the date and his own name. 
But why does he write “shakespeare ” ?—we would suggest 
* gchükspier." 


———— ͤ—y„—v— e — . 


Holborn to Strand Subway Tramway.— Last week some 
trial trips were made on the shallow subway tramway under 
Kingsway between the Strand and Theobald's Road, and it is 
expected that the Board of Trade inspection will be made this 
week. Single deck cars run through the subway, and the con- 
duit system is used, the construction of the conduit, however, 
being lighter than on the South London lines. 


Cable Interruptions. Date of Interruption. 


Tarifa Tang ier Jan. 18, 1904 
Jamaica Colßoene unn Jan. 10, 1905 
Cadiz—Teneriffe........... „ .. . . . July 20, 1905 
Puerto Plata Martinique ——— Dec. 15, 1905 


Municipal Accounts.—In a speech at Battersea on Wednes- 
day Mr. John Burns, the new President of the Local Govern- 
ment Board, said that he would do his best to relieve municipal 
activity from the conscious bias that had operated against it 
too long. Already he had drawn a reference and was now 
appointing a committee, so that ratepayers and taxpayers 
should have their accounts presented in such a way that be 
who ran might read, and might have the knowledge which was 
not now always revealed as well as it should be." 

Accident at a Glasgow Sub-station. — An unfortunate acci- 
dent occurred at the new Stirling-road sub-station of the 
Glasgow Corporation electricity department. This sub-station 
is in an industrial quarter in the centre of the city, and 
receives current at 6,500 volts for distribution at 250 volts. 
An erector who was assisting the wiremen operated one of the 
high-tension section switches with his hands, under the impres- 
sion that the high-pressure supply had.been cut off. The unfor- 
tunate man received the full voltage and died from the effects, 


„The Central.—The new number of The Central" has 
now been issued. The editors apologise for its somewhat late 
appearance, which has been occasioned by the absence of one of 
them as a member of the official party of the British Associa- 
tion in South Africa, while the other editor is now permanently 
resident in Birmingham. As a frontispiece to the number 
there is an excellent portrait of Prof. Ayrton, apparently repro- 
duced from a portrait taken a few years ago. It represents 
the professor ‘as several of the older old students remember 
him. The magazine contains among other articles one on The 


Electromagnetic Separation of Ores,” by Mr. C. J. Guttmann, 
and also a review of the college session 1904-5. 

Wireless Telegraph Notes.—A popular lecture on wireless 
telegraphy was recently given by Count Arco in Berlin, when 
experimental demonstration was made of calling up any one 
of six model stations. Reference was made to applications of 
wireless telegraphy in various parts of the world, and the 
lecturer concluded with the remark that there were more 
stations in existence on the “Telefunken " system than. pos- 
sessed by the Marconi Company and all the other wireless 
telegraph companies together. | 

It is proposed to establish wireless telegraphy at St. Abbs 
Head, in order to report the movements of passing ships enter- 
ing and leaving the Firth of Forth. 


Mr. Yerkes’ Health.—The evening papers last night pub- 
lished a telegram from New York to the effect that one of 
Mr. Yerkes' physicians had abandoned all hope of his recovery. 
On enquiring at the offices of the Underground Electric Rail- 
ways Co. of London we were told, on the other band, that 
private despatches frum America led them to think that the 
case was not so serious. During the last three days, we were 
informed, no change had been recorded, and although Mr. 
Yerkos' friends on this side realised the seriousness of a severe 
attack of kidney trouble at the age of 68 years, they assert 
that Mr. Yerkes has pulled through a similar illness whilst 
in this country, and they are not without strong hopes that he 
will do so again. Mr. Yerkes’ recent trip to America was taken 
in the usual course of his yearly visits to the States for busi- 
ness purposes and his condition when he left England a few 
months ago was a considerable improvement upon what it had 
been during the summer. | 

Municipalities and House Wiring.—lIu the course of a letter 
on our receut leading article on the above subject, Messrs. Lea 
& Warren, of Kettering, write that in their opinion the con- 
tinuance of the practice of municipalities carrying out wiring 
is the result of the mutual jealousy of the contractors, who will 
not support one another in fighting the cases where they occur. 
For example, in Leicester, not ouly do the Corporation carry 
out wiring and supply fittings, in spite of the fact that they 
were the losers in an action brought àg dust them by an elec- 
trical contractor some years ago, but they also undertake 
private work and, our correspondents affirm, have lately wired 
a large asylum entirely outside their area of supply and for 
which separate plant was laid down. Mes-rs. Lea & Warren 
urged the other contractors to take up the matter at the time, 
but were unsuccessful in forming a strong enough combination 
to insist on the illegal nature of such procedure. 

Electric Motor Omnibus in New York.—The motor omnibus 
on the petro-electric system described in our issue of. 24th Nov. 
is now running on the Fifth-avenue route of the New York 
Transportation Co. It will be remembered that a 40-H P. 
petrol engine drives a dynamo rated at 12 kw., but capable of 
24 kw. for short periods, and two motors normally connected 
in parallel drive the car wheels through spur reductiun. and 
chains. The control is almost entirely etfected by a pedal 
which acts simultaneously. on the ignition and throttle of the 
engine, but the motors can be connected in series for very 
heavy grades. A small storage battery is carried for lighting 
the car, and this can also be used for starting the engine. 
The total weight of the vebicle is 15,500 Ib., including body 
and all supplies, and a speed of 15 miles per hour can be 
maintained. We understand from the Street Railway Journal 
that the average petrol consumption is ,',ths of a gallon per 
car-mile. ; | ! 

Heat Economy in Factories.— At a mest ng of the Institu- 
tion of Civil Engineers on Tuesday, last week, the Paper read 


was * Heat-Economy in Factories,” by H. A. Mavor :— 

In an investigation undertaken in 1898 on the comparative costs of 
power in factories in the United Kingdom, the author found great diffi- 
culty in obtaining accurate data, owing in many cases to the fact that the 
fuel consumed was applied for heating as wellas for power. This circum- 
stance appeared to offer inducements: for further examination of the 
question, and the Paper is an. account of a method of inquiry which 
has resulted in a simplification of the problem and in the acquisition 
of useful results. The method consists in dealing with the heat-produc- 
tion and distribution by a system of double-entry accounts, in which 
the boilers are debited with the heat represented by the coal and 
credited with the heat represented by the steam. These c-edits 
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are carried to the debit of accounts dealing with the various uses 
to which the steam is put in the factories. These accounts, again, 
are credited with the work performed, the balances being carried 
to a balancing account, which brings out the efficiency of the prime 
movers and separates out the useful work and the losses in such form 
that the losses can be divided into nesessary and avoidable losses, the 
whole giving a comprehensive view of the conditions of efficiency in 
terms of British thermal units. Six specimen balance-sheets are given 
in the Paper, and the accounts are shown in detail, the cases chosen 
being: (a) A factory in which there is a small amount of heating and a 
number of steam engines. (b) A factory where the power is obtained 
from one large engine and the heating occupies a prominent place. 
(c) A similar factory where there are many engines and a scattered and 
complicated heating system. (d) A factory where there are a number of 
engines of various sizes and a considerable amount of heating and boiling. 
(e) A factory similar to d. (f) A blast-furnace plant. The balancing 
accounts in each case are discussed in detail, and indications are given of 
the methods of arriving at the results, showing the bearing which the 
ascertained efficiencies have upon existing methods of working and 
proposed modifications thereof. 


All-Steel Cars for the Great Northern, Piccadilly and 
Brompton Railway.—The following table comparing the dimen- 
sions of the new steel cars which have recently been delivered 
for the above railway with the District Railway’s wooden cars 
will be of interest. It will be noticed that thesaving in weight 
per passenger seated is 261 lbs. 


" Metropolitan | UD Ep 
Descriptive. District Brompton Railway 
Railway. Steel car. 
| Fs. In Ft. In. 
Length over body .............. 85 8 4l 84 
Length over platforms......... ; 49 94 49 93 
Width over end posts .......... 8 9 8 8 
Extreme width ................ 8 104 8 9 
Height from floor to roof ...... 8 5 7 6 
Height from rail to tor 12 81 9 58 
Wheel base 6 6 5 0 
Truck centres 33 10 38 0 
Motor, 8 ft. 
ameter of wheels ............ Trail, 2 ft. 6 in. f 2 6 
Seating capacity .............. 52 54 
Weight ........... 5 47, 600 Ib 35,550 Ib 
9181 657 lb 


Weight per passenger seated .... 


Obituary.—It is with great regret that we announce the 
death of Mr. C. R. Bellamy, the popular manager of the Liver- 
pool Corporation tramways. The circumstances surrounding 
his decease, at the early age of fifty, are particularly sad. Mr. 
Bellamy, a couple of weeks ago, stumbled over some old rope in 
the basement of his house and badly sprained his ankle. He was 
attended to by a medical man, but serious consequences were 
totally unlooked for, although there was considerable swelling. 
He had practically returned to business, and as late as ten 
o'clock on Saturday evening, December 23rd, he was in com- 
munication with his chief assistant. During the day, however, 
the swelling had increased and rapidly developed later, and just 
before midnight, when about to retire, Mr. Bellamysuddenly col- 
lapsed. The doctors were immediately summoned, but their efforts 
were unavailing, death following from the clotting of an artery 
from the heart to the lungs. Mr. Bellamy was appointed to the 
general managership of the Liverpool Corporation tramways 
soon after their conversion to electric traction in 1898 and has 
also had charge of the street lighting. The results which he 
has achieved in these departments are too well known to need 
repetition. In addition to his success as a manager, credit is 
due to Mr. Bellamy for his reversed stairway, which has 
increased the public safety in ascending and descending tram- 
cars, and his Qd aedes of the top cover to the trolley car. 
He has also brought out a patent hexagon indicator, 
and a salt distributing waggon for dispersing snow. The 
Liverpool tramway employés, too, have reason to bear 
grateful remembrance of Mr. Bellamy, for not only has he 
shown them sympathy and forbearance, but he has given 
practical demonstration of his feelings towards them by the 
inauguration of a friendly society and the proposition of a 
superannuation fund which is shortly to be put into operation. 
Mr. Bellamy was President of the Municipal Tramways Asso- 
ciation in 1904, and was President-elect of the Tramways and 
Light Railways Association. It will be remembered that in 
his Presidential Address of 1904 Mr. Bellamy made an earnest 
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appeal for the construction of real light railways intended 
primarily for the transport of agricultural produce, and as an 
extension of this idea he had lately been working out a scheme | 
for the transport of merchandise from the Liverpool docks by 
tramway to a number of other towns in South Lancashire. 

The Measurement of High-Frequency Currents and Electric 
Waves.—The series of Cantor lectures on the above subjects 
before the Society of Arts terminated on Monday, last week, 
when Prof. J. A. Fleming, F.R.S., explained the nature of sta- 
tionary waves, the conditions under which they appear, and 
the methods employed for detecting and measuring them. 
Stationary air waves are met with in organ pipes, and the lec- 
turer’s reference to these greatly helped in making the corre- 
sponding electrical phenomenon clear. A mechanical model 
was also shown in operation illustrating the nature of stationary 
waves. The velocity of the electric wave along the conductor 
was equal to 1/ /CL, C being the capacity and L the induc- 
tance of the conductor. As an example of the values obtained 
in actual cases, the lecturer quoted the case of the old Ferranti 
H.T. cable between Deptford and London which had a resis- 
tance of 4 ohm per mile, an inductance of 4 millihenry per 
mile, a capacity of 4 microfarad per mile, and an insulation 
resistance of 720 megohms per mile. It could be calculated 
from these figures that the stationary wave had a length of 
940 miles and travelled at the speed of 77,700 miles per second. 
Stationary waves appeared if a certain ratio existed between 
the length of conductor and the wave-length. According to 
the conditions, we might have the fundamental wave or any 
harmonic. This was shown experimentally by exploring a 
long helix of 5,470 turns wound on an ebonite rod with a neon 
tube. The neon tube remained dark at the nodes of the wave, 
but brightened up at intermediate points, the brightness being 
a rough indication of the amplitude of the stationary wave at 
the particular point. When a certain frequency was applied at 
the end of the helix, the fundamental wave appeared in the helix. 
By altering successively the frequency of the impressed oscil- 
lation in a suitable manner the lecturer produced various har- 
monics in the helix. The velocity of the waves in the particular 
case was 1,100 miles per sec. Such a helix could be (and had 
been) used as a cymometer, and was then known as an “ open 
circuit" cymometer. Prof. Slaby's wave-measurer was based 
on this principle. In this case the length of the helix was 
varied by gripping it with the hand at various points, and, 
when measuring the length of a wave, the observer alid his 
hand up and down the helix until a stationary wave was pro- 
duced, this being indicated by the brightening-up of a piece of 
fluorescent paper fixed at the far end of the helix. A neon 
tube was a much more sensitive detector, however, and the 
“ closed-circuit " cymometer, as described in the previous lec- 
tures, was a better instrument, since its action did not disturb 
the thing one was measuring in the same degree as an open- 
circuit" cymometer. Waves could also be induced by induc- 
tion, and an arrangement of this kind, embodying the prin- 
ciples of an ordinary transformer, were shown and experimente!l 
upon. From this laboratory arrangement to the actual antenna 
was only a step, and a number of lantern slides were thrown 
on the screen, showing the method of inductive coupling usually 
employed in practice. In conclusion, Prof. Fleming said that 
much had been done, but a good deal remained yet to be done. 
A sensitive detector which measured, not the R.M.S. of the 
train of waves, but the maximum amplitude of the waves, was 
greatly needed. At present also the spark was a necessary 
evil, and much room for desirable improvement lay in the direc- 
tion of producing continued oscillations more efficiently. 


X | 
ARRANGEMENTS FOR THE WEEK. 


THURSDAY, January 4th. 
Roch] ENGINEERING Society. 

8p.m. Meeting in the Benn Building, High-street, Rugby. Paper to 
be read: ** The Conversion of Mechanical into Electric Energy,“ 
by F. R. Clough. 

RontTGEN Society. 

8:15 p.m. Meeting at 20, Hanover-square, London, W. Prof. F. 
Soddy, President, will deliver his Inaugural Address on “The. 
Present Position of Radio-Activity.” 
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ELECTRICAL ENGINEERING SCHEMES IN 
PARLIAMENT, 1906. 


We conclude below our résumé of the contents of the private 
bills of electrical interest which will come before Parliament 
next session. Last week we dealt with the electric power 
schemes. Some reference to important points of detail is made 
in our leading article. 


TRACTION BILLS. 
LONDON. 


Baker Street & Waterloo Railway Bill asks for power to undertake cer- 
tain deviations of the route already authorised, to take some additional 
lands in the boroughs of Paddington and St. Marylebone and to abandon 
certain works. 

Hammersmith, City d: North-East Railway Bill again proposes the con- 
struction of a deep level twin tunnel railway from Hammersmith along 
Knightsbridge and Piccadilly to Fleet-street and thence through Stoke 
Newington and Tottenham to Southgate. The promoters named in the 
bill are Arnold F. Hills, David Urquhart and Charles Joseph Wills, who 
will also be the first directors. The capital of the company is £9,000,000 
in £10 shares, and interest out of capital during construction to the ex- 
tent of £70,000 is to be paid. The railway is to be completed within 
five years, or powers shall cease. Lands for gencrating stations have been 
scheduled at Hammersmith and Shoreditch. No goods will be carried, 
and the maximum fares are 3d. per mile first class and 1d. per mile third 
class. A clause in the bill binds the promoters to submit plans to the 
Board of Trade for approval on the following matters: (1) Platforms, 
stairs, lifts and other communications, permanent tunnels and junctions, 
(2) rolling stock, (3) lighting and (4) ventilation. 

London County Council (Tramways) Bill seeks an extension of time for 
certain tramways authorised in 1904 and also proposes new tramways in 
many parts of London, north, south, east and west. The Victoria Em- 
bankment tramway is again revived and agreements with the City Cor- 
poration as to the widening of Blackfriars Bridge and the running of tram- 
ways over it are provided for. Powers to continue the Holborn to Strand 
subway on to the Embankment are taken in this connection. The tram- 
ways under the bill are to be completed in seven years. Borrowing powers 
to the extent of £1,370,000 are taken. An agreement is also scheduled to 
the bill providing for the acquisition by the London County Council of 
the tramway running along the boundary of Finsbury Park, one pair of 
us e: which hitherto has been purchasable by the Hornsey Borough 

ouncil. 

London Outer- Circle Railway Bill proposes the construction of railways 
on the outskirts of London, making junctions or connections with all 
existing railways en route, and linking up the following districts, all 
north of the River Thames: Feltham, Southall-Norwood, High Wycombe, 
Greenford, Wembley, Hendon, Finchley, Wood Green, Southgate, Tot- 
tenham, Ilford, East Ham and West Ham. The capital of the new com- 
pany will be £4,500,000 in £10 shares, and £1,500,000 in borrowing 
powers. Powers to work the railway electrically are taken, and lands for 
generating stations at Willesden, Isleworth and Tottenham are scheduled. 
Works to be completed in five years. Interest out of capital during con- 
struction at 3 per cent. per annum to the extent of £250,000 is to be paid. 


The promoters are Henry Kerr Rutherford, Hon. Arthur Cornwallis. 


Ponsonby, Reginald Henry Cox, William Brodie Cownie and Cornelius 
Rozenraad, who are also named as first directors with the Right Hon. 
Hugh Earl Fortesque and Lord Montague of Beaulieu. 

London Southern Tramways Co. seeks additional powers in regard to 
its existing tramways, which the London County Council could have 
purchased in 1903. It is now proposed to adapt the lines for electric 
traction, and to raise £180,000 additional capital, with £60,000 borrow- 
ing powers. 

London United Tramways Bill provides for an extension of time in re- 
spect of lines authorised in 1900, 1901 and 1903. Powers for a consider- 
able number of road widenings in Middlesex and Surrey are taken, Pro. 
vision is also made that owners should only be required to sell portions of 
their property. Five years is the period suggested for the extension of 
time and for the construction of a few new lines, and in default a penalty 
of £50 per day will be inflicted, which shall be recoverable by anyone 
claiming to have sustained damag- through the tramways not being in 
operation. Purchase of the lines under the bill to take place in 30 years 
at fair market value. 

Middlesez County Council Tramways Bill authorises the Middlesex 
County Council to construct new tramways in Willesden and Hampstead 
and to widen roads. Powers are taken to lease the tramways and to enter 
into agreements with the North Metropolitan Electric Power Co. The 
lines are to be worked under the terms of the Light Railways Act, 1896. 
The borrowing powers are £80,218 fortramways and £295,652 for street 
widenings. 

North-East London Railway Co. wishes to raise additional capital to the 
extent of £250,000, to pay interest out of capital during construction to 
the extent of £25,000 at 3 per cent. and to make certain subsidiary works. 

North Metropolitan Tramways Bil provides for the winding up of the 
company and its dissolution, and the surrender of the company's lease to 
the London County Council. The agreement between the parties is 
scheduled to the bill. 

North- West London Railway Bill seeks four years extension of time for 
the construction of the Marble Arch-Cricklewood tube railway, sanctioned 
in 1899, and also an extension of the line to Victoria. Certain other 


minor works are proposed. In order to carry out these works a restric- | 


tion of the powers of the Metropolitan District Railway Co. to deviate is 
necessary, and this is sought for in the bill. Additional capital to the 
extent of £1,050,000, with borrowing powers of £350,000 is applied for. 


PROVINCES. 

Bournemouth Corporation seeks authority to use its generating station 
for the purposes of its Tramways Acts from 1900 to 1904, and to intro- 
duce penny stage fares upon its tramways. 

Cork City Railways Bill proposes the incorporation of a new company 
to construct new railways in the neighbourhood of Cork, and authorises 
agreements with the Cork Electric Lighting & Tramways Co. for a supply 
of electrical energy in the event of electric traction being adopted. 

Dover Corporation seeks an extension of time for the purchase of cer- 
tain lands and the construction of tramways under an act of 1901. 

Folkestone, Sandgate & Hythe Tramways Bill gives powers to the 
Sandgate & Hythe Electric Co. to acquire the existing tramwaye in this 
district and to construct new lines. 

Folkestone, Sandgate & Hythe Tramways Bill proposes the incorporation 
of a new company for the reconstruction of existing tramways and the 
construction of new lines. Capital £250,000, borrowing powers £83,000. 

Hudderasield Corporation Rill authorises the construction of some short 
lengths of additional tramways for which £5,340 will be borrowed repay- 
able in 60 years, and £822 for electrical equipment repayable in 20 
years. 

Macclesfield d: District Tramways Bill seeks the incorporation of a com- 
pany, with a capital of £135,000 in £10 shares, to construct a network of 
tramways in and around Macclesfield. The promoters are W. L. Madgen 
and Alfred Christian Hobson. Works to be completed in five years. The 
carriage of goods and animals will be undertaken and ld. stage fares 
arranged. Purchase is to take place in 42 years from date of Act at fair 
market value. General powers are taken for agreements with local autho- 
rities, as to the supply of electrical energy and with contiguoas under- 
takers. Interest out of capital during construction to the extent of 
£15,000. 

Manchester Corporation in à general powers bill asks for an extension of 
time regarding tramways sanctioned in 1901. Five years is the time 
specified in the bill. The bill also provides that certain other lines shall 
not be constructed until street widenings have been carried out. 

North & South Shields Electric Railway Bill extends the time for the 
construction of a tube electric railway connecting North and South Shields 
authorised in 1902. 

Nottinghamshire & Derbyshire Tramways Bill asks for an extension of 
time for the construction of works and acquisition of land authorised in 
1903, and also provides for a re-arrangement of the capital of the com- 
pany. Powers are also taken to sell certain tramways to the Mansfield 
& District Light Railways Co. and the Nottingham Corporation. 

Oldham  Saddleworth Tramways Bill proposes the abandonment of 
tramways authorised in 1902 and 1904. 

Oxford Corporation Bill provides for the acquisition of the existing 
horse tramways and their reconstruction for electric traction. Five years 
is specified as the period for the completion of the works. Powers are 
also taken to ran motor omnibuses in connection with the tramways and 
to enter into working agreements. Land for a generating station is 
scheduled and the extraction of water from the River Thames for con- 
densing purposes is proposed. 

Preston, Chorley d Horwich Tramwvwys Bill seeks an extension of time 
for the tramways authorised in 1903, the authorisation of certain new 
lines and the abandonment of others. Five years for the completion of 
works. The bill also provides for the acquisition of certain lines by the 
Wigan Corporation. 

South Lancashire Tramways Bill asks for an extension of time for the 
construction of tramways authorised in 1900, 1901 and 1903. 

Southport d Lythan Tramways Bill seeks an extension of time for 
ines authorised in 1899, &c. 

Watford & Edgware Railway Bill seeks an extension of time for the 
acquisition of land and the construction of works under Act of 1903, 
and the transfer to the company of certain powers of the Edgware & 
Hampstead Railway Co. 

West Yorkshire T'ramways Bill provides for the incorporation of a new 
company toconstruct tramways in the West Riding of Yorkshire. The 
capital will be £120,000 in £1 shares and borrowing powers of £40,000. 
The promotors and first directors are L. B. Schlesinger, J. T. Jervis, 
B. Benbam and W. B. Cownie. Interest out of capital during construc- 
tion at 3 per cent. will be paid to the extent of £5,000. Running powers 
over the Huddersfield and Halifax Corporation lines are sought, and it is 
proposed to carry goods and animals. No purchase is to take place 
unless by agreement between all the local authorities concerned, and then 
only after 42 years. 


Buenos Ayres Grand National Tramways Bill provides for dealing with 
the arrears on the preference and second preference shares of the company 
and the accumulated balance to the credit of the revenue account, and 
for the increase and rearrangement of its capital. 


COMBINED LIGHTING AND TRAOTION BILLS. 


Bury Corporation in an omnibus bill proposes the construction of 
additional tramways and extensions to the municipal electricity works. 
Sanction is sought to borrow £54,000 for tramway purposes repayable in 
50 years, £12,500 for electrical equipment, and £45,000 for extensions 
to the municipal electricity works both repayable in 30 years, Powers to 
supply electricity in neighbouring localities with the consent of the muni- 
cipal authorities in each case, are also included in the bill. f 

Haslingden Corporation provides for the acquisition of the existing 
tramways, their reconstruction for eleotrie traction and the construction 
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of new lines. Penny stages are to be introduced, and motor 'buses are 
proposed as feeders to the tramways. The bill also seeks authority to 
enter into working agreements with the Accrington and Rawtenstall 
Corporations. The date of purchase of the existing lines is algo re. 
arranged. The Corporation also takes powers to trade in electric fittings, 
lamps, &c. It is proposed to borrow £38,000 for the purchase and recon- 
struction of the existing tramways, repayable in 40 years; for the pur- 
chase of the tramway company in Rawtenstall £12,000, repayable in 40 
years; £25,000 for new tramways, repayable in 40 years; electrical equip- 
ment of tramways £25,000, repayable in 20 years, and £3,000 for electric 
fittings, &c., repayable in five years, 

Hull Corporation seeks powers, inter alia, for an extension of time for 
the construction of tramways authorised in 1900 and 1903, to build 
additional lines, to attach brackets to buildings, to lay temporary tram- 
ways where necessary and to run motor omnibuses as tramway feeders. 
Borrowing powers to the extent of £75,000, repayable in 30 years, are 
asked for in this section of the bill. It is also sought to supply elec- 
tricity in adjoining districts, for all purposes, including traction, and also 
to deal in fittings, &c., but it is specifically provided that the latter work 
shall only be done through contractors. Brackets may also be attached 
to buildings for lighting purposes, and the stand-by clause is in the bill. 

Romford & District Tramways Bill seeks to authorise the incorporation 
of the Romford & District Tramways Co., and to transfer to it exist- 
ing electric tramway and lighting powers originally granted to the Cor- 
poration, but now held by the Empire Electric Light & Power Co. The 
tramways were authorised in 1903, and an electric lighting provisional 
order was granted in 1900. The promoters and first directors of the new 
company are Theodore Peterson, William Paxman and Alfred Slatter. 
The capital will be £90,000, and interest out of capital during construc- 
tion may be paid to the extent of £2,000. The bill asks for an extension 
of time with regard to the powers to be transferred. 

Wallasey Corporation Bill seeks powers to construct new tramways, to 
enter into working agreements with regard to tramways, to attach brackets 
to buildings and to run motor omnibuses in connection with the tram- 
ways. The supply of electricity in bulk to outside areas is also provided 
for. The stand-by clause is included. 

West Cumberland Tranucays Bill extends the time for carrying out the 
electric traction and lighting powers granted in 1901 and 1903. The 
bill exempts the generating stations of the company from liability for 
nuisance, and provides for agreements to supply in contiguous areas, and 
the supply of electrical energy to railways, tramways, &c., partly within 
and partly without. The name of the company is to be changed to the 
West Cumberland Electric Power & Tramways Co. 


ELEOTRICITY SUPPLY BILLS. 


Ascot District Gas Co, seeks powers, inter alia, to supply electricity 
within its gas area. 

Brirham Gas Co, seeks among other things powers to supply electricity 
in Brixham. The Brixham Urban District Council is supporting the 
application. 

Crediton Lighting € Power Bill seeks the incorporation of a new com- 
pany to take over the existing gas company and also the Crediton electric 
lighting provisional order. 

Folkestone & District Electricity Supply Bill. confers further powers 
upon the Folkestone & District Electricity Supply Co., and seeks to lega- 
lise agreements with the Sandgate and Hythe Corporations as to electric 
supply. The bill also provides for the transfer of the provisional orders 
of the Sandgate and Hythe Corporations. 

Mid-Oxfordshire Gas Co. seeks powers to apply for electric lighting pro- 
visional orders. 

St. Pancras Borough Council seeks the exemption of its generating 
stations from liability for nuisance, and also provides for the acqui- 
sition of lands. 

Todmorden Corporation Bill includes, inter alia, certain provisions in 
regard to the municipal electricity undertaking, such as the stand-by 
supply clause, refusal to supply person in arrears with payment, &o. 

Twickenham & Teddington Electric Supply Co.’s Bill confirms agree- 
ments with the Hampton and Teddington Urban District Councils, and 
authorises the company to lay mains from its Twickenham power house 
to supply other districts. Powers are taken to supply energy in any 
adjoining areas. The stand-by clause is also part of this bill. 


MISCELLANEOUS. 


Bacup Corporation is promoting an omnibus bill, which includes powers 
to attach brackets to buildings for lighting purposes, and also to trade in 
electrical wiring, fittings, £0. There is no stipulation that this latter 
work shall be carried out by a contractor. 

Corporation of London (Blackfriars and other Bridges) Bill proposes the 
widening of Blackfriars Bridge for the purpose of accommodating a tram- 
way, which shall run along Victoria Embankment. Certain conditions 
affecting the tramway, which will be laid by the London County Council 
if sanctioned by Parliament, are included in the bill. 

_ London County Council (General Powers) Bill, Part VI., seeks to autho- 
rise London borough councils, who are electric lighting authorities, to 
borrow money under the Electric Lighting Acts for the purposes of elec. 
tric wiring, fitting, &o. The adjustment of the expenditure and revenue 
in each year is provided for by the insertion of a similar clause t5 the 
original Bermondsey clause. There is also the power to enter into agree. 
ments in connection with such work. 

Metropolitan Pneumatic Despatch Bill reintroduces the proposal rejected 
last session to incorporate a company for laying down a system of tubes 
in London through which carriers containing parcels will be propelled by 
pneumatic power, the necessary air compressors being driven by elec- 


tricity. The capital of the company is to be £500,000, with the usual 
one-third borrowing powers, The local authorities are to have full voice 
in the matter of routes. Interest out of capital during construction at 
the rate of 3 per cent. per annum to the extent of £45,000 is to be paid. 
Newport (Mon.) Corporation, in a general powers bill, makes further 
provision in conneotion with its electricity undertaking. Powers to supply 
fittings, &c., are sought, and clauses relating to stand-by supply and 
exemption of machinery and fittings from distress are inserted. 
Rathmines & Rathgar Urban District Council Bill provides for the acquisi- 
tion of the free wiring rights of the National Electric Construction Co. 
under an agreement dated May 17, 1899. When the undertaking is taken 
over by the Council the work is only to be carried on through contractors. 


THE CHARING CROSS COMPANY’S CITY OF LONDON 
WORKS,* 


BY W. H. PATCHELL. 
(Concluded from page 384). 


SUB-STATIONS. 


There are four sub-stations in the City, each provided with a 
motor generator and battery plant. As the type of plant used in 
each is the same a description of the Fenchurch-street sub-station will 
suffice. Fig. 9 shows & plan of the basement and a sectional eleva. 
tion of the building. It will be seen that itis arranged for machines 
and switchboards in the basemeni; the ground floor may subse- 
quently be used as a battery room, but it is very convenient for cable 
stores, trucks and the other loose plant necessary for the street 
work of the mains department. The floors over are laid out for 
batteries. This building will take motor generator plant of 8,400 kw. 
capacity and battery plant of 1,600 kw. capacity on a four-hour rating. 

Switchboards.—The E. H. T. mains are brought to the E. H. T. 
chamber underneath the switchboard platform, and are there con- 
nected through oil fuses to the ring 'bus bars. Each motor is con- 
nected to the 'bus bars through oil fuses and a Siemens & Halske 
chimney-type switch, which are also fixed in the E.H.T. chamber. 
The switches are controlled positively by levers from the machine 
operating panel on the switchboard platform above. Each motor 
generator has its own standard panel complete. Main switches, 
ammeters, voltmeters, also field switches and ammeters, are pro- 
vided for both the motors and generators. A synchronising gear of 
voltmeter and lamps combined is provided for the synchronous 
motors, and the motor field switches are omitted on the panels for 
induction machines. The synchronous motors are all started up 
from the generator side, and the starting switch is used as the main 
switch for one pole of the generator, while the induction motors can 
be started alternately from the generator side or from the motor 
side, and are fitted accordingly. 

Motor Generators.—Induction motors are preferred in some 
quarters because they can be started up more quem and it is 
believed that in the event of an accident they will maintain their 
load better than synchronous machines, which, however, are pre- 
ferred by some engineers because of their better power factor. The 
regulation of the direct-current side can be managed equally well 
with either type of machine under normal conditions. 

Rotary transformers have their strong advocates. For tram and 
railway work they are used largely of the fixed ratio type. Modi- 
fications of this type to give a variable pressure are more novel, but 
have been largely made by Messrs. the A.E.G. for the Berlin works. 
There are also other patents by Messrs. Lahmeyer and Mr. La Cour , 
for variable ratio rotaries. The small size of a rotary transformer 
as compared with a motor generator is very striking and seems 
much in favour; but it must be remembered that the necessary 
transformers are, like the condensers for turbo-generators, generally 
out of sight in a large basement, and the mind, if not the eye, must 
grasp them both together. It is stated that rotaries will give a 
higher efficiency, but from any records that the author has been 
able to obtain of the practical working of the machines, the regula- 
tion,although good enough for a power load, is not usually suffi. 
ciently good for a high-class lighting load. 

After investigating the types of rotaries then available, and con- 
sidering the respective merits of synchronous and induction motors 
for the particular case, the choice fell upon synchronous motors for 
the majority of the machines with one or two induction motor sets 
in each substation. In all cases the motors are wound for the full 
pressure of 10,000 volts, with a uniform size of motor of 500 H. p. and 
a speed of 800 revs. per min. As so much, in fact everything, de- 
pended on the smooth running of these machines, the author did 
not feel justified in experimenting with light high-speed machines, 
and it will be very interesting to see whether the result of working 
some of the higher speed and lighter machines now being made is 
equally satisfactory. 


* Paper read before the Institution of Electrical Engineers, Dec. 7, 
Slightly abridged. 
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The motors in some cases drive 850 kw. generators wound for the 
full pressure, 400 to 440 volts, across the “ outer” wires, and in 
some cases they drive two generators, each of 175 kw. capacity, 
which are wound for 200 to 220 volts, and are used as balancers on 
the three-wire system. 

Storage Batterves.—The batteries at Fenchurch-street at present 
comprise 204 cells, each of 4,000 ampere hours’ capacity at a four- 
hour rate, made by Messrs, The Tudor Accumulator Co. The over- 
all dimensions of each cell are 24 in. x 48 in. x 45 in. high, and its 
weight in the working order 8,0001b. In accordance with the 
author's standard custom for several years past, end cells are not 
used, their place being taken by reversible boosters. When he first 
used this system in the Short's-gardens sub-station, the motors were 


BATTERY FLOOR | 1 | 
" =F = + - + a zi | 


* UU 
zum gH | 1 1122 Rr 
HES E9 || Bin o HH ‘ant onl ani on tan lon ton ten) 
TTERY FLOQR | d 
. r > = esters wy — 17 — — 1 — 
[ 1 a pann sini A — — 
|| 


Hian 


e 
GENERATOR pant- 


Fic. 9.—FENCHURCH STREET SUB-STATION. 


wound for the Lambeth pressure 1,000 volts direct current, to avoid 
double transformation losses. Had boosters with high voltage motors 
been used in the City, the size is so small that step-down transformers 
would have been necessary. It was, therefore, decided to use the 
ordinary pressure from the outers of the distributing network for 
running the motors. They are thus available at all times, no matter 
whether the E.H.T. plant is running or not. 

As the author mentioned in the discussion on Mr. Highfield's 
Paper on “ Reversible Boosters " at this Institution in 1901, hand 
regulation is used throughout. The conditions obtaining are better 
met by hand regulating than by automatic regulation, which, although 


excellent for tramway work as used by Mr. Highfield, would not be 
so convenient for the work now under discussion. [A drawing of 
one of the machines is given in Dr. S. P. Thompson's “ Dynamo- 
Electric Machinery." 

Practically, no movement of the brushes is required from no load 
to full load of 1,200 amperes. The latest construction is even better, 
as in it the generator machines are provided with compensation 
poles, and can be run from full load in one direction to no load, and 
up to full load in the other direction, without moving the brushes or 
showing any signs of sparking. 

Battery-room floors have frequently caused some anxiety. In the 
author's experience with small cells, where there is apt to te a good 
deal of acid splashed and dropped, blue-brick laid on cement, but 
grouted up with pitch instead of cement, has proved thoroughly 
satisfactory. He has also used asphalt, but found that this was not 
sufficiently hard; the cell bearers sink into it in course of time. In 
subsequent work, where the cells do not stand on lead-covered steel 
joists, they stand on concrete screeded over with a hard cement 
smoothed off and tarred with two coats of Stockholm tar. This has 
been found to withstand any acid dropped on to it in the ordinary 
course of working, and has proved a cheap and eflicient floor. 


SUPPLY. 


The supply into the districts presents little novelty. The Lud- 
gate area was first supplied from the western districts of the 
Charing Cross Company at 2 x 100 volts on the three-wire system 
by simply extending the existing network, and supplementing the 
supply from the old sub-stations with a temporary plant in Ludgate 
sub-station. Before Bow generating station was started there were 
more than 50,000 lamps supplied in this way; the pressure, there- 
fore, was kept at 2 x 100 until this year, when a change to 2 x 200 
volts began to be effected. The other three districts of the City, 
Fenchurch-street, Cannon-street and Beech-street, are all supplied 
at 2 x 200 volts. | 

The feeders and distributors are paper-insulated lead-covered 
cables laid on the solid system, with spare-ways into which further 
feeders can be drawn as required. Each feeder is provided with 
an automatic cut-out in the sub-station, and the distributing net- 
works supplied by separate feeders are interconnected through 
enclosed type fuses. 


GENERAL WORKING RESULTS. 

The Bow plant began to run in May, 1902. Fig. 10, showing 
weekly output of B.T.U. generated and coal used, is interesting, as 
it indicates the value of the plant more truly than any other tests 
The units &nd coal are plotted on & 1 to 4 scale, and it will be 
noticed that almost throughout the coal used is less than 4lb. per 
unit. The coal used at first was large Welsh, but in the second 
half of 1904 small Welsh began to be used in gradually increasing 
quantities, and through the winter not much more large coal was 
used than was necessary for lighting the fires, and a little on the 
peak. During the year 1905 the quantity of large coal used has been 
infinitesimal. 


EXPERIMENTS WITH SWITCHES, FUSES AND SPARK Gaps, 


As already mentioned, the chimney-type switches first installed 
have been replaced by oil switches in the generating station. Before 
the type of switch and fuse was decided upon in the year 1900 ex- 
tensive test-room experiments were made, and under any conditions 
there obtainable the chimney. type switch and tubular fuses operated 
satisfactorily. Various fuses were experimented with. The type 
adopted consisted of two tubes in parallel. The main tube was of 
glass, about 14 in. in diameter, and open at eachend. It contained 
the main fuse wire. A second tube of ebonite, very small in 
diameter, containing a fine wire fuse, intended to break last and 
take the spark, was fitted in parallel with it. Experience, however, 
showed that laboratory tests are of little value as indicating the 
performance of switches and fuses which may have to open circuits 
under the working conditions which obtain in a large power plant. 
It was found that these fuses were apt to maintain the arc instead 
of breaking promptly when the 1, 600 kw. machines were working. 
A further set of experiments were then made, first in the direction 
of filling the glass tubes with cable compound and also with oil, 
neither of which were satisfactory, as the heat in the fuse wire was 
conducted’away by the surrounding compound, and it was therefore 
impossible to correctly calibrate a fuse; and further, the small 
explosions inade in the oil or cable compound due to the fuse acting, 
distributed the medium in the immediate vicinity and so rendered this 
type of fuse impossible for switchboard work. As the experiments 
were continued a type was developed which has operated most satis- 
factorily.* The substitution of oil switches for the chimney-type 
switches in the generating station rendered the retention of fuses 
there unnecessary, but this type of oil fuse is now being used 
throughout the sub-stations. 

Previous inquiry as to the procedure with three-phase under- 
ground lines, none of which were working at more than 6,000 volts, 


* The type in question is illustrated in the Paper, and is an application 
of the Lahmeyer fuse described in The Electrician, Vol. LIV., p. 398. 
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and also with overhead lines at higher pressures, showed generally 
that no particular care was taken in switching the cables in or out; 
but the author was not satisfied that the plant herein described, 
comprising large machines and long underground cables, could be 
worked at 10,000 volts without special precautions, he therefore 
arranged for & complete oscillograph investigation to be made by 
Mr. W. Duddell. In view of the great importance of the matter 
and the dearth of public information on the subject, the results of 
the investigation will be found in the Appendix. 

Preliminary switching tests were made at 5,000 volts, that is, 
half normal working pressure, when the maximum volts were found to 
be about twice the normal. The result of the experiments was to show 
that resonance was more likely to occur if the periodicity was varied, 
and that, therefore, it was dangerous to switch a cable in at a low 
frequency and then run up to normal speed on the cable, and that 
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the safer procedure was to switch it on the normal frequency with 
low volts and then raise the pressure. 

It was then further shown that under working conditions, in the 
event of & circuit being opened through, for instance, the action of 
a fuse, a surge was likely to occur, And that it would be safer to pro- 
vide spark gaps. A spark.gap in itself, although a safety valve for 
& surge, may start a rush of current which will cause further surges. 
The use of spark-gaps as a remedy may easily be worse than the 
disease, it is therefore very important to carefully consider the 
amount and form of resistance to be used in series with them. The 
common form of horn type spark-gap was experimented with and 
abandoned in favour of a spark-gap of the type shown in Fig. 11, 
which has carbon on the one side and copper on the other. The 


travelling of the spark up the parallel portions of the horns is in- 
creased by the chimney action of the glass enclosure, and the result 
of many tests has been to show that they may be calibrated and set 
with much greater accuracy than the ordinary bent wire horn type. 
As regards resistances, & non-inductive type must, of course, be 
used, and after many experiments an extended trial was given in 
the form of liquid resistance, also shown in Fig. 11, which consists 
of earthenware vessels filled with a solution of glycerine and water. 
What at first appeared to be unaccountable changes took place in 
some of the resistances; investigations showed that they were due 
to the action of sodium or other salt in the air. Alternative solutions 
have also been tried with sodium in 
them which were found to be more 
constant. Further experiments have 
been made, and are still being made, 
in the direction of dry resistances, as, 
no matter how good it may be, a liquid 
resistance always has the disadvan- 
tage that it is liquid, and may leak. 
Attempts to obtain rods made of 
graphite mixture have not up to the 
present been successful, and forms of 
pressed graphite contained in cylin- 
ders, which, though satisfactory for 
low pressures, have not yet proved 
reliable for high pressures. In view of 
the amount of high-pressure plant 
now being made, the author hopes 
that manufacturers will give attention 
to this detail, and produce a high re- 
sistance of small bulk which can be 
relied on under working conditions. 
The width of spark-gap employed 
is 4 5 mm. for 10,000 volts. working 
pressure—i.c., 5,800 volts between 
each phase and earth with the centre 
of the star earthed. A spark will jump 
the gap at 12,000 volts when the horns 
are clean and the atmosphere normal. 
Occasional and irregular working of 
the spark-gaps soon attracted atten- 
tion, and the author determined to try and find out the causes 
which resulted in these surges. For this purpose a detector was 
estemporised for experimental use and subsequently adopted in a 
more permanent form. Fig. 12 is & diagram of the connections. 
The apparatus consists of a small transformer with its primary 1n- 
serted in the earth wire of the spark-gap resistance, without adding 
appreciable self-induction to the circuit, and a relay which is actuated 
bythe secondary and rings a bell, or it could equally well mark a 
time recorder. When a discharge occurs the relay shutter falls, 


Fra. 11.—SpPark-GaP WITH 
RESISTANCES, 


- Barth wire from 
Spark Gaps 


Fic. 12.—DIAGRAM oF SPARK-GAP DISCHARGE DETECTOR. 


causes the bell to ring, and so calls the attention of the switchboard 
attendant, who notes on a report from the exact time, and whether 
any change in switching or alteration in the conditions of running 
was made. These reports are then collected and examined with the 
running logs of the other stations, when frequently the effect 1n one 
place can bc directly traced to the cause in the same or another place. 
But again there are many occasions when no cause can be assigned. 
Irregularities when starting up machines, although not Ruffi. 
to affect easy synchronising or switching in, are prolific causes 0 
spark discharges. On two occasions small measuring transformers 
have gone to earth, and their failure not only immediately. followe 
discharges, but was preceded by discharges during the previous day. 
Faulty insulators have caused interruptions, and on nearly every 
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occasion discharges have been reported, which emphasises the fact 
that sudden interruptions cause surges all over a system. Another 
curious fact is that after a failure the spark-gaps have acted for some 
time after all obvious indications of the trouble were over, from which 
it would appear that a system took some time to recover from a 
severe shock; in fact, it might almost be human in this respect. 
The author mentioned the effect of atmospheric changes to Prof: 
Epstein, who subsequently found that he could so set a spark. gap 
that it would, when protected from dust, give very reliable indica- 
tions of the humidity of the atmosphere. 

In conclusion the author takes the opportunity of thanking his 
assistants for their help in carrying out the scheme and in the pre- 
paration of the Paper; they are too numerous to name, but special 
thanks are due to Mr. H. W. Kingston, who took nearly the whole of 
the photographs shown. 

APPENDIX. 


Wave-forms of both generators were taken to ascertain the effect of in- 
creasing the load from 0 upwards, As the wave-forms were very satis- 
factory in shape under all the conditions examined, it remains to consider 
the possibility of dangerous conditions arising due to different arrange- 
ments or to future extensions, With the 1,600 kw. machine there is a 
tendency to a resonance of the 13th harmonic with three City feeders, and 
to & resonance of the 11th harmonic with four City feeders ; that is to say, 
with a capacity of three feeders the circuit formed by the generator and 
feeders has a free frequency of 650 ^. per second, and for a capacity of 
four feeders 500 ~ per second. Reducing this by Kelvin's law the free 
frequency would be 1,100 ~ per second for one feeder. 

The resonances which may be dangerous are those of the fundamental, 
the third (the third harmonic exists between one terminal and the neutral 
point) and fifth harmonic. In order to obtain & resonance of the funda- 
mental, which would be very troublesome and dangerous, the product of 
the self-induction into the capacity would have to be 484 times as large 
as with one feeder and one 1,600kw. machine. The self-induction of the 
800 kw. sets is probably double that of the 1,600kw., so that for a 
resonance of the fundamental with a 800 kw. set, about 240 times the 


Switched on and off in the order 2, 3, 1. 
Switched on Core 2. 
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capacity of a City feeder would be required; this is never likely to occur. 
Tle resonance of a third harmonic is also for the same reason unlikely. 
A resonance of the fifth harmonic would require 19-4 times the capacity 
of a City feeder with a 1, 600 kw. set and 9-7 times with an 800 kw. set. 
This could, therefore, occur with the present plant, though it is not 
likely that nearly all the feeders will ever be connected to an 800 kw. set 
at times of light load. If at any time it is proposed to energise one or 
more of the feeders by means of any apparatus having a high self-induc- 
tion, such as a very small alternator used with or without tranformer, it 
is necessary to take great care that the self-induction does not have such 
& value as to make it possible tohave a dangerous resonance of the funda- 
mental or one of the lower harmonics. It is to be noted that larger gene- 
rators than at present installed will probably have Less self-induction, and 
will therefore be, if anything, less liable to produce resonance ; also 
several generators in parallel behave as if they had less self-induction 
than one machine. It appears, therefore, that as far as resonances are 
concerned the plant is very free from dangers. 


SwrrcnuING Tests at 5,000 R. M. S. Vorrs. 


An 800 kw. generator was switched on and off a Cannon-street feeder on 
open circuit, and the wave-form of P.D. between cores Nos. 2 and 3 was 
recorded : 

Frequency 50 ~ per second. The cores were switched on and off one 
at a time. Many curves were taken, and Fig. 13 is a typical set. As 
might be expected, the highest P.D.’s. are recorded when the oscillograph 
18 connected between the first and second cores which are switched on. 
The highest instantaneous value of the P.D, recorded was 9,800 volts, or 
nearly twice the R. M. S. value (5,000), so that it should be just safe to 
switch on a feeder on open circuit at 10, 000 R. M. S. volts; if the insula- 


tion will stand 20,000 R.M.S. volts, this would give a margin of safety of 
about 40 or 50 per cent. 
self-induction of the generator and the capacity of the feeder are very high 
frequency, and die down so quickly that it is difficult to estimate their 
frequency with any accuracy. 
quency about 750 ~ per second, and this is in accordance with the value 
one would expect deduced from the tendency to give resonances under 
steady ruoning conditions which have already been noted. 


The oscillations which occurred between the 


Measurements on the films make the fre- 


An 800kw. generator was also switched on and off a Cannon.atreet 


feeder on open circuit, and the wave-form of P.D. between core No. 2 and 
earth (lead) was recorded : 


Switched on cores in the order 2, 3,1. Switched off in the order 1, 3. 


2. Any sudden change of voltage on the cable, or of current through the 
machine, will tend to set up oscillations whose amplitude will be the 
greater the less the losses in the system, so that any sudden changes in 


P.D. or current, especially when a cable is on open circuit, are dangerous. 
Thus it is dangerous to switch on an unloaded feeder or to switch off, or 
remove by a fuse, a very heavy load or short-circuit if by so doing any 
unloaded or lightly-loaded feeder is left connected to the generator. 


Added to the high P.D.’s produced by these oscillations, which do not seem 


to exceed three times the R. M. S. value, there are the much higher P.D.'s 
which can be set up when any unstable ares or sparks occur in the circuit. 

It is most important to avoid any arcs or sparks of any sort whatever 
occurring in the circuit, or they will probably produce sufficiently high 
voltages to break down the insulation. The breakdown of the insulation 
in a single place generally produces an aro or spark there, which in its 
turn aggravates the evil, producing still higher voltages and further 
damage. Thus a single tiny arc or spark may lead to the breakdown of a 
lot of valuable plant and cause an interruption of supply. As it is neces- 
gary to be able to switch in and out feeders without shutting down the 
station, charging gear was provided for the purpose. 
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THE COMMERCIAL TESTING OF SMALL MOTORS 
UP TO 15 B.H.P.* 


BY THOMAS CARTER. 


A serioustrouble as regards testing arises from the enormous number 
of different voltages used throughout the country. Those most com - 
monly used for motors are 100, 105, 110, 115, 200, 205, 210, 215, 
920, 225, 230, 240, 250, 260, 400, 410, 420, 430, 440, 450, 460, 480, 
500, 520, 530 and 550; but even these are not all, for motors have been 
specified to run at a given speed on a circuit with a voltage of some 
such ridiculous value as 204:8. In designing a test shop at Messrs. 
J. H. Holmes & Co.’s works for motors up to 15 B. H. y. in quantities, 
this uncertainty of voltage was the first difficulty that met the 
writer, and it proved to be almost the only one of any magnitude. 

Before describing the actual apparatus used, it may be well to 
speak of the tests generally made on motors, of the size dealt with 
here. The motors are built up from stock parts, of course, includ- 
ing as a rule armatures and field coils, and it is the writer's practice 
to have the two latter parts inspected by the test department 
before they leave the winding shop—the field coils simply having 
their resistance measured on a portable Wheatstone bridge, 
while the armatures are tested by measuring the drop in volts from 
segment to segment all round the commutator with a constant current 
sent through the winding from the nearest lamp-holder through a port- 
able resistance of variable value. The insulation resistance is, ofcourse, 
also measured. The taking of these tests by the test department is 
not a universal practice, as in some places the winding shop does 
its own testing of these parts after winding them: but it is 
found that the check on the winders by the department which will 
next deal with the parts, and will suffer from the delay if the 
errors are found only on beginning to run the motor, has resulted 
in much less time being wasted over putting on faulty motors for 
test than was formerly the case. A little may be said, in passing, 
about carbon brushes for motors. As a rule the writer uses, for all 
machines, from 1 B.H.P. right up to motors and generators of, say, 
150 B. H. P. to 200 B. H. p. or kilowatts respectively, one of three sizes 
of brushes, 1 in. by 44, in. 1gin. by 4^, in., 13 in. by J in. respectively 
in contact area. There is a lin. by jin. brush for low-voltage 
machines, and there are two other sizes, 14 in. by 4'4 in. and 1} in. 
by žin., necessitated by a peculiar design of brush gear on two sizes 
of machines only, but practically only the first three sizes have to 
be stocked in large quantities. The grade of carbon used is quite 
ordinary, and has been found to give quite as good results as more 
expensive grades and to run very quietly and smoothly. In cases 
where special brushes, generally of low specific resistance, are 
required, the writer used to use “graphitic ” brushes, made by 
„Le Carbone,” of the quality known as Z, which were good, but 
expensive, as all low-resistance brushes seem to be. Afterwards 
brushes were used in these cases made of & mixture of carbon and 
metal dust, which reduced the resistance, but gave poor results if 
the commutator tended to be hot at all, as in that case or if there 
was the least sparking, the metal particles appeared to fuse on to 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers on December 11th. 
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the copper of the commutator, making it very rough in a short time. 
Recently, however, the Morgan Crucible Co. have been making 
* Morganite ` brushest, which are of quite special construction, and 
are often found to be very good in the difficult cases which crop up 
from time to time, as they can be built up of copper and graphite, or 
of graphite of varying specific resistance, or in almost any way 
desired to suit special cases. 

It is useful at the outset to find the neutral point on the com- 
mutator corresponding to the armature conductor in the centre of 
the gap between the pole-pieces. This is most easily done by 
finding experimentally the position of the brushes where the motor 
runs at the same speed in both directions of rotation. It is impor- 
tant to notice that the further the brushes are away from neutral, 
the less efficient is the motor. The writer recalls one case where 
there was too weak a field and too strong an armature, in which 
the light load current of the motor, which is a rough criterion of 
efficiency, varied from one ampere to 11 amperes when the brushes 
were moved from the neutral point to a place not abnormally far 
back from it. 

The motor can now be set to its temperature run, after getting 
some readings of speed variation with varying loads, as well as 
seeing that any speed regulation by shunt resistance specified can 
be carried out, and attending to any other points needing special 
notice. For the current of the motor of full load during this run it 
18 usually sufficient to assume an efficiency and calculate back from 
the required brake horse-power ; it is unnecessary to take a break 
test of every motor, though this should be done as often as possible. 
When there is no specification as to the length of the temperature 
run, the writer is in the habit of taking as sufficient :—One hour 
for a normal 1 B.H.P. frame; two hours for normal 2 B. H.. and 
B B.H.P. frame; three hours for normal 4 B.H.P. and 5 B.H.P. 
frames; four hours for normal 74 B.H.P. and 10 B.H.P. frames; 
and five hours for normal 10 B. H.P. to 15 B.H.P. frames; espe- 
cially if they are of standard winding and a considerable number 
of similar tests have been taken before. At the end of the 
extended run at full load or overload as may be specified (during 
which readings should be taken, at intervals ot not longer than 
half an hour, of all instruments, speed, and behaviour at the 
brushes), the temperatures of various parts of the motor are 
taken. The writer knows of no measurement which is less satis- 
factory than that of temperature taken in the ordinary way by a 
thermometer, with the bulb covered up by a piece of waste, felt, or 
putty. Even if, as is sometimes done, the bulb of the thermometer 
is wrapped up in leadfoil, and covered with a felt pad of a standard 
size, it is almost impossible to repeat a set of temperatures, within 
5 deg. or even more, on any smell motor if another run be taken 
under exactly the same conditions as the first. For windings the 
method of calculation from increase of resistance is much more 
satisfactory, always provided that the same temperature is not 
specified to be obtained by this method as by using a thermometer, 
as the latter measures superficial rise of temperature only, which is 
always less, and may be much less, according to ventilation facilities 
in the motor, than the average rise of temperature as calculated 
from increase of resistance. Consulting engineers are beginning to 
specify this means of 1neasurement, but 1n some cases, unfortunately, 
they are transferring the old 70 deg. rise into the new specification, 
which is absurd. 

The insulation resistance should now be tested, both of the various 
parts of the motor and of the motor as a whole to its frame, which 
may be taken as earth.“ This is most satisfactorily done by apply- 
ing between the windings and the frame an alternating pressure of, 
say, twice the normal voltage of the machine with a minimum of 
500 volts. To get this conveniently, a small transformer is used 
with a variable primary voltage and a variable secondary winding, 
and the secondary voltage can be estimated with sufficient accuracy 
by lighting up from it a set of incandescent lamps in series and 
observing the brightness of the filament. The writer considers an 
ohmmeter test of insulation resistance to be of little value compared 
with the other, as there may be cases in which a good result is got 
with the ohmmeter, while the insulation goes down altogether under 
the alternating voltage test. While the old-fashioned rope brake or 
one of its modifications is perhaps as accurate as any other, it takes 
some time to rig up, and needs a considerable amount of attention 
to get good results, and the writer has lately tried an air dynamo- 
meter consisting essentially of a calibrated fan fixed directly on the 
motor shaft, the blades being adjustable so as to give varying torque. 
The disadvantage of the arrangement has been found to lie in 
the fact that for a given arrangement of the blades the horse-power 
absorbed is proportional to the cube of the speed, and thus, unless 
the driving voltage is absolutely constant, the variations in speed 
cause temporary variations of the third power in the result, which 
largely ircreases the error due to necessary small inaccuracies in 
reading. Further, the distance of the blades from the floor, as well 
as the nature of the base on which the motor is standing seem to 
have some influence on the accuracy of the result. On the whole, 


+ See The Electrician, November 3rd, p. 96. | 


however, such an apparatus as this is most convenient, and fairly 
accurate. 

It may bo of interest now to describe in some detail the arrange- 
ment of apparatus as used at the works of Messrs. J. H. Holmes & 
Co. After considering many alternative arrangements, it was finally 
decided to deal with each motor entirely through its own set of 
apparatus, and to have nothing common to all the motors being 
tested, except necessarily the supply from the power house, between 
which and the test shop only one pair of 19/14 cables is available. 
These cables are brought to a small distributing board, with four 
double-pole fuses branching out from one double-pole main switch, 
each feeding one switchboard and other apparatus complete in itself 
for testing one motor. : 

Set out in a diagram, the apparatus for testing one motor 18 
shown in Fig. 1. Referring to this, 1, 2 and 4 are three standard 
motor carcases of the size giving 10 B. H. p. at 1,000-1,100 revs. per 
min. The field of each is wound to go direct on 110 volts, and to 
have, with no resistance in series, the maximum possible number of 
ampere-turns for the particular size of field coil employed. The 
mains from the double-pole fuse, already mentioned as being con- 
nected to the power house on the distributing board, are brought to 
a double-pole switch on this testing board, and connected thus 
through an ammeter, A, to the centre pair of a row of five pairs of 
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terminals, T, any pair of which can be connected up by short wires, 
with suitable sockets on the ends, to any other pair, top to top and 
bottom to bottom, or vice versa. There are also two sets of four 
small terminals, T,, connected up to the large power-house terminal 
T, as shown, while a fifth terminal, T,, is coupled on each side to 
the large terminal to the left of the power-house pair. The other 
small terminals, T,, can be coupled directly by means of a short rod 
of copper to the terminals T, vertically opposite them, and it will be 
seen that the T, second from the right-hand end can be coupled 
either to this power-house T, row or to the T, joined to the large 
terminal next the power-hour pair. 

The motor on test is that marked 3. It is shown as compound 
wound, but may, of course, be shunt or series as well. It will be 
seen that between each pair of large terminals, T, with the excep- 
tion of the power-house pair, there 1s connected the armature of one 
of the machines 1, 2, 3, and 4 through a single-pole switch, & 
starting resistance, S, of about 50 ohms, suitably graded in about 
12 steps, and an ammeter, A, in the case of 1 and 3, while in circuit 
with 2 and 4 there is no starting switch and resistance, but only a 
single-pole switch, on the opposite pole from that in series with 1 
and 3, and an ammeter, A. There is also a voltmeter, V, on each 
pair of terminals, coupled up in each case to be most suitable for 
the conditions—as motor or generator, that is to say—under which 
each machine will run, as will be evident from what follows. 
Further, the terminals T, are connected to their respective shunt 
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field windings through an ammeter, A,, on one pole, and on the 
other pole a single-pole switch and a resistance, W, consisting of 
24 steps of about 20 ohms each. This is the same for all four 
field circuits. In 2 and 4 there are, in addition, resistances of 
24 steps of 1 ohm each, so that the whole of this resistance, 
Wi, is a little more than one step of W. These give fine 
regulation of the shunt current in 2 and 4, as by their means 
any whole number of ohms from 0 to 480 can be obtained. 
Further, in the field circuit of 8, the motor on test, there are 
two additional resistances ot about 500 ohms each, connected to 
three terminals, as shown vertically above each other, this 
allowing one or both of the 500 ohm resistances to be put in circuit 
or cut out by being short-circuited by means of a copper rod sliding 
through the holes in all three terminals, and capable of being 
clamped in any position so as to put in circuit or short-circuit the 
desired resistance. Thus a total of about 1,500 can be got in the 
shunt circuit of the motor on test, rising in steps of about 20 ohms, 
which is found in practice to be sufficiently small. There is a 
similar arrangement in the case of 1, 2 and 4, but the values of the 
resistance are R and 2R ohms respectively, R ohms being the resis- 
tances of the 110 volt coils of 1, 2 and 4. These coils are always 
excited through T, coupled to T,—that is, from the power house 
voltage, whatever i& may happen to be. It may happen that the 
testing part of the power-house plant is running at some voltage 
other than 110, for tests in other parts of the works, and in that case 
this motor test might have to be run from this voltage also. Hence 
it may be necessary to excite coils 1, 2 and 4 from a voltage of from 
200 to 250, or of from 400 to 500. In the former case, by sliding the 
short-circuiting rod out from the top terminal connected to R, but 
leaving the other two still short-circuited, R is put in series with the 
field coils, also of R ohms resistance, and hence there are still only 
about the proper volts on the coil, the rest being absorbed in R. 
Similarly, if the power house is working at the highest volts, it is 
only necessary to remove the short-circuiting rod altogether to get 
8R ohms in series with the R ohms of the coil, which will thus take 
only Fg, beets of the total voltage, or again, about the right 
amount. It may also be necessary occasionally to use higher volts 
in the power house if there happened to be on test four motors at 
once all of 15 B. H. p. as then the 19/14 mains would not carry the 

uisite power at 110 volts. In that case, also, the resistances R 
and 2R would come into use. All the apparatus shown in the 
diagram, and described above, including the carcases and coils of 1, 
2 and 4, is a permanent part of the works testing plant. The mov- 
able parts are only the motor on test, 8, and the armatures for 1, 2 
and 4 which are in every case standard, and taken from stock as 
required. 

In cases where 8 is to work at the voltage available in the power 
house, 1 and 2 are not used. The shunt of 3 is then excited from 
T;, and its armature circuit is coupled directly across to the power 
house terminals; this completes the necessary connections. Load 
is put on 8 by bolting it to 4, and having in 4 an armature which 
will generate the same voltage as 3 is working from. The terminals 
of 4 can then be coupled up directly to the power-house terminals, 
and when the voltage of 4 is adjusted by means of its shunt resis- 
tance, it can be switched in to run in parallel with the power-house 
generators. To vary the load in 3 is then simply a matter of ad- 
jneting the shunt current of 4, which is, of course, supplied from Ti. 

t is here that the use of the 1 ohm steps in W, is found for getting 
small variations in the load of 3. 


As a rule, however, the power house does not give the exact vol- 
tage required for 3, and then 1 and 2 are also belted together to run 
as a motor-generator set. The armature of 1 is coupled to the 
power house, while 2 must have an armature which will generate 
the volts required for 8. Then 2 and 8 are electrically coupled to- 

ther, and the shunt of 8 is in this case excited from T,. The 
ee of putting load on 3 is exactly as before: 3 and 4 are belted 
together, and 4 can be put in parallel either with 2 to assist it in 
driving 8, or with the power house as before, to assist it in driving 1, 
according to the voltage of the armature that happens to be in 4. 
During the temperature run all the resistance in the shunt circuit of 
8 is, of course, cut out; it is only inserted when tests for speed regu- 
lation are being made. All adjustment of volts, &c., is made 
through the resistances in connection with 1, 2 and 4. Since the 
motor on test is always—except in & special case to be referred to 
afterwards—loaded by running 4 in parallel with another generator, 
no external resistances are required for taking up waste power, and, 
therefore, the apparatus, just as it has been described, complies 
perfectly with the requisite of flexibility at both ends, as it has been 
shown how, by a suitable arrangement of pulleys, stock armatures, 
and field strengths, practically any desired voltage for testing can be 
obtained from a source of power at the same or any other voltage. 

In actual practice 1. 2, 8 and 4 are mounted on a wooden bench 11 ft. 
long, 2 ft. 6 in. wide, and 2ft. 6 in. high. It has four legs on 
each side, 8 ft. apart lengthwise, so that one pair of legs comes 
under each machine ; and the whole is fixed down to the floor— 
cement in this case—as firmly as possible. A row of slide rails is 
fixed along each long side of the top, and four pairs of cross-rails 


sliding on these, and capable of being bolted down to them carrying 
the four machines. All the switches, instruments and terminals 
already described are mounted on a switchboard which stands at the 
end of the bench. The terminals T and T, on the switchboard are. 
connected for convenience to corresponding terminals mounted on 
the under side of the bench top to avoid having loose wires lying 
over the floor between the board and the bench. Thus, 1, 2 and 4 
being for all practical purposes permanently coupled up, all that is 
necessary to get & motor running for test is to connect it to two 
pairs of terminals, armature and field respectively, which terminals 
are in practice all ready provided with wires for fixing at once to 
the mctor terminals. The rest is all done atthe switchboard. The 
overall size of the two slate bases, positive and negative, is in this 
case 2 ft. 10 in. wide by 4 ft. 11 in. high, and they are mounted on 
angle irons, so that the top is 6ft. 6in. from the floor. As the 
switchboards happen to be near a wall, all the starting and regulating 
resistances, as well as the ammeter shunts, are mounted on the wall, 
which leaves the back of the board quite clear. It is, perhaps, un- 
necessary to metion that there are not actually five voltmeters, five 
ammeters A and four ammeters A,. There is one voltmeter only, 
reading 0-150 volts direct, with resistance to give 0—800, 0-450 and 
0-600 volts, and a five-way double pole switch couples it up, through 
a fine double-pole fuse on each circuit, to any one of the five V 
points of Fig. 1. Similarly, the five points A are five separate 
shunts, connected, however, through a 10-way double-pole switch to 
the instrument, which has a small switch between the double-pole 
switch and its terminals, so that it can be cut out of circuit in 
changing over the double-pole switch in case of an excess of cur- 
rent. The reason for the 10 ways is that each point A is actually 
two shunts in series, one giving full deflection with 15°amperes, the 
other with 150 amperes, so that the ammeter has two ranges. 
Similarly, the four A: points are coupled through an eight-way 
switch to their instrument, and each Ai has a 5-ampere and a 
0:5 ampere shunt giving again two ranges on the ammeter accord- 
ing to the position of the double pole selecting switch. These 
instruments are checked about once a month against a standard. 
It may be said here that the cost of one complete set of apparatus 
as above described will probably be from £00 to £90, including 
everything but the armatures for 1,2 and 4. 

In cases where the power-house voltage is only a few volts different 
from that of the motor to be tested it is convenient sometimes to 


generate from 2 only the difference in volts and put this in series 
with the power-house voltage, thus increasing or diminishing it by 
the necessary amount. The connection would be as in Fig. 2, which 
shows only the armatures. The shunt of 8 must be excited from 
T, on the positive side and T, on the negative side in this case, and 
4 ean run, as shown by the full and dotted lines on the negative 
side, in parallel either with the power house—that is, with 1—or 
with 8 as usual. This method saves transforming all the power 
required from one voltage to another, and is consequently a little 
more economical. 

It is a very simple matter to measure armature and series resis- 
tances on these benches. It is only necessary to disconnect the 
shunt of 3 and prevent the armature from turning, and then to send 
a current through the armature and series, if any, of 8 from 2, run- 
ning at a reduced voltage. The drop of volts recorded on a low- 
reading voltmeter at once allows the required resistance to be 
calculated, the current giving this drop of volts being read on the 
ammeter A in circuit with B. 

For brake tests on the larger sizes of motors 1 is not capable of 
developing enough power to drive the combination, as there is no 
longer any opportunity of running in parallel when 3 is loaded by a 
brake instead of by being belted to 4. In such a case 1 and 2 on 
another bench must be used in addition, and the two 2 armatures 
put in parallel, unless it can be arranged to get the necessary voltage 
direct from the power house. I" 

In testing series-wound motors, the only difficulty is in starting 
up, as sufficient torque must be kept on the motor all the time to 
prevent it running away. This is accomplished by keeping the volts 
of 2 very low at first, and by putting 4 in parallel with 2 at the 
very start, and continually adjusting the field while raising the speed 
by means of increasing the volts of 2 so as to keep enough current 
in 8 to avoid a dangerous speed. Otherwise the procedure is just 
the same. 

In testing small dynamos, the simplest method is to bring 4 
along to the place of 8 on the bench and run it as a motor, while 
the dynamo on test is coupled up to the mains of 4. This avoids 
all changing over of ammeter flexibles which would be necessary if 
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the dynamo were put in place of 3, everything being coupled up to 
suit the testing of a motor normally. Load is put on the dynamo 
4 by putting it in parallel with the motor 3, and then, keeping the 
‘speed right by adjusting the field of 3, the current from 4 is adjusted 
by altering its field in turn. Dynamos of very low voltage, such as 
milking boosters or plating dynamos, are most simply loaded by 
wasting the energy in a resistance. This is the only case in which 
an external heavy current resistance is necessary, except in a few 
special cases where it is desired to test a motor specially for starting 
under full torque. In this case the resistance is put across the ter- 
minals of 4, which is then loaded as soon as it begins to rotate, 
being separately excited, and consequently puts load on 3 at once, 
instead of, as usual, having to be run up to the correct volts for 
putting it in parallel with 1 or 8, which means that 8 would start 
light, as it does, of course, in all the usual tests. 

These benches have not as yet been actually used for alternating- 
current motors, but it is proposed to do so by replacing 1 and 2 
by an alternating-current transformer fed fron: mains which are 
quite independent of the continuous-current board. 


DISCUSSION. 


Mr. WEST did not quite agree with the writer in measuring the resis- 
tance of the armature by the drop in voltage, because of the difficulty 
in getting good contact for the voltmeter leads on the commutator. 

Mr. LAWS agreed with the author as to the unreliability of tempera- 
ture tests with the ordinary thermometer. Many engineers specified that 
the temperature rise should be taken one minute after the shut-down of 
the test, but he had found that the temperature on the surface rose con- 
siderably for gome time after a machine had been stopped. 

Mr.CLATWORTHY asked whether the high-tension alternating-current 
test strained the insulation of a machine when the testing voltage was 
more than twice the norma! voltage. 

Mr. HUNT did not agree with high-flash tests, as these usually did more 
harm than good. The author had made no mention of the means em- 
ployed for transporting the motors to and from the test house; he sug- 
gested runways as most suitable. 

Mr. ASH said that a one-hour test for a 1 B. H. . machine seemed too 
short, since small machines with fine windings were more apt to break 
down than larger ones. 

Dr. THORNTON pointed out that the resistance method only gave the 
average temperature, whereas it was the maximum that was desired. 

Mr. CARTER, in reply to the discussion, said that the test described 
was not the Hopkinson test. The latter was not suitable for small 
machines as the conditions were different for the motor and generator. 
It the tested speed was within 5 per cent. of the calculated speed, the 
usual method was to alter the pulley, or, if the speed was too slow, to in- 
sert the starting resistance in the shunt circuit after the motor had been 
started. High- flash tests undoubtedly strained the insulation and fre- 
quently impaired it. A useful method of detecting shortsin an armature 
was by passing a current through it and measuring the drop across each 
section. The mechanical handling of the motors was done by trucks and 
a runway. In reply to a remark by Mr. Ash, the time expended on 
testing small motors was entirely a question of cost. 


SECONDARY CELLS: THEIR DETERIORATION AND 
THE CAUSES.* 


BY G. D. ASPINALL PARR, M.SC. 


Comparatively little or no literature of a definite nature exists in 
connection with the effects on the E.M.F., capacity and life of such 
cells, of impurities, either in the plates themselves or the electrolyte 
in which they are immersed. That certain impurities are injurious 
to the action of the lead-sulphuric acid cell (which is the ordinary 
storage cell now so commonly used) is fully realised by every manu- 
facturer of these cells. In fact, one and all agree that there must 
not be more than a given percentage of certain impurities, and no 
trace of others present, but the exact maximum amount of each 
admissible is indefinite and practically a matter of conjecture. 
Doubtless want of more exact data in this direction is due to the 
costly, lengthy, and extremely laborious nature of the research 
entailed by the quantitative determination necessary to elucidate 
this matter. That such should be a reason is surprising, in view of 
the occasional dismal failures of storage batteries which come to 
hand, as well as of the heavy capital sums at stake in connection 
with them. 

Ten years ago the capital involved in this country in connection 
with the manufacture of storage cells was about £426,000, now it 
is about £987,000, while the proportion of turn-over to capital is 
much greater than it was. 

It is, of course, common knowledge that the prime cost of a 
storage battery, having a given kilowatt output for a given time, is 
about the same as for a steam generator and boiler of the saine 
output. The useful life of the battery will be less than that of the 
Sc dees eg eS 


* Abstract of a Paper read before the Leeds Local Section of the Insti- 
tution of Electrical Engineers, December 13th. 


steam plant, while the energy efficiency of the former will range 
from 60 per cent. to 80 per cent., with an average, under commer- 
cial conditions, of about 70 per cent. Both the efficiency and capa- 
city of secondary cells gradually diminish with the time of use, the 
falling off being due to (a) natural causes, (b) unnatural causes, 
which embrace the effects of ill-treatment and impurities respectively. 
Under heading (a) we have loss of active material and loss of 
porosity, and under (b) we have, firstly, the ill effects of excessive 
charge and discharge rates, short-circuits, and those due to allow- 
ing cells to rest in a discharged condition and never fully charging 
them up; secondly, the ill effects of impurities in the cell, which 
is the main subject of the present Paper. 

Impurities may be introduced through the medium of the plates, 
or through the electrolyte, or by reason of the salts formed by cor- 
rosion of the cell connections dropping into the solution. Plates of 
the Planté, or non-pasted type, are given porosity in the course of 
manufacture by treatment in some oxidising or so-called pickling 
solution, containing nitrogen compounds—for example, nitric acid, 
ammonia, nitrates of sodium, potassium, ammonium and ammonium 
sulphate. Manufacturers of such plates, however, take precautions 
to eliminate all traces of these compounds before the plates leave 
the works, and this is not difficult to do. Assuming that this is 
done, it remains for us to consider the main source of trouble— 
namely, the impurities liable to be introduced through the medium 
of the electrolyte. These may be present in either the sulphuric 


| acid (the same grade of which from the same maker, varying 


greatly in purity), or the water with which it is mixed. According 
to Dr. G. Lunge, the greatest living authority on sulphuric acid, the 
concentrated acid of commerce may contain :— 

Sodium sulphate (135 parts in a million); potassium sulphate (more 
rarely); calcium sulphate (58 parts in a million); ferrous sulphate 
(291 parts in a million); lead sulphate (520 parts in impure and 172 
parts per million in pure acid); aluminium sulphate; sulphate of 
ammonia (very largely); copper, zinc, and other metala (rarely) ; 
selenium ; arsenic (500 to 1,420 parts per million) ; hydrochloric acid ; 
hydrofluoric acid; sulphurous acid; antimony (80 parts per million) ; 
arsenious acid (1,420 parts in impure and 31 parts per million in pure 
acid); compounds of nitrogen (always present). 

Ammonia has been found in acid to the extent of 6,700 parts per 
million, but it is often present in 3:6 parts per million, and is the 
most common impurity. Sulphuric acid is prepared either from 
sulphur by heating it in a current of air to form sulphur dioxide or 
from sulphide of iron (iron pyntes). The former method gives what 
is known commercially as ** brimstone acid, the latter method an 
acid which (unless very carefully purified) contains traces of iron, 
arsenic and other metals. It is, therefore, safest to use brim- 
stone (which is usually free from arsenic) acid for storage battery 
purposes, unless careful analysis is resorted to. Both kinds of acid 
are liable to contain traces of nitrogen compounds. 

According to Dr. R. A. Smith, in his standard work “ Air and 
Rain," 1872, rain-water has been known to contain the following 
impurities to the maximum extents given—namely :— 

Hydrochloric acid (chlorides) (560 parts per million), greatest at the 
sea coast; sulphates (1,226 in a million), greatest in large cities; am- 
monia (London—32 parts per million; Glasgow—9 per million); albu- 
menoid ammonia (London—1-08 parts in a million; Liverpool—0-66 in 
@ million) ; nitric acid (London—25 parts per million); nitrites. Other 
substances found in rain are organic substances, soda, potash, magnesia, 
alumina, carbonic acid, lime, oxide of iron and manganese. 

Over 100 parts per million of foreign matter have been found in 
rain. 

Water from town mains may contain sodium chloride, sulphuretted 
hydrogen, sulphates of ammonium and potassium, magnesium, cal- 
cium, which latter two make the water hard, but drinkable. Most 
impurities would be alternately oxidised and reduced with succeeding 
charges and discharges, and would thus help to discharge the cell 
irrespective of whether it is sending a current externally or not. It 
is well known that cells standing idle slowly discharge, the density 
of the acid becoming weaker; this loss of charge in a good cell 
amounts to from 1 to 2 per cent. of its total capacity per day, but 
may amount to from 40 to 50 per cent. if the cell contains impurities. 
Impurities in the form of metals which are more electro-negative 
than lead, are deposited on the latter, forming with it a short-cir- 
cuited local element, which causes lead sulphate to form in the 
active material of the negative plate and hydrogen to be evolved. 
Metals that behave in this way are iron, silver, nickel, copper, &c., 
the loss of charge being due principally to (1) the chemical action of 
sulphuric acid on the spongy lead; (2) the increase in density of the 
electrolyte, the sulphating of the negative increasing rapidly with 
the density; (3) the electro-chemical action of the couple formed by 
the spongy lead of the active material of the negative and the lead 
of the support, especially when this contains impurities such as 
antimony (under 1 per cent.); iron, and copper from corroded con- 
nections. 

This local action is about three times greater at a specific gravity 
of 1,300 than at 1,170 for a temperature of 15°C. 

L. Jarnau finds that high density suits the positive much better 
than it does the negative plate, and therefore that the best result 
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and highest capacity will be obtained by making the total area of 
the negative plates greater than that of the positives. On the other 
hand, the more electro-positive metals, such as tin, zinc, mercury, 
&c., can do no harm in the solution. Manganese salts, often met 
with as an impurity in litharge, are to be avoided, owing to the for- 
mation of permanganic acid at the positive plate, and to the con- 
5 setting free of the oxygen of the active material of this 
plate. 

From the above remarks it would appear that considerable risk is 
run by the use of either rain water or town water, and hence the 
only other option is to use pure distilled water. This is unfortunate 
in one way on account of the cost of it, but when carefully con- 
sidered it is trifling compared with the cost of a new battery, which 
the use of impure water might entail. The practice which some 
central station engineers adopt of using the condensed steam from 
the boilers is dangerous, because boiler water, in addition to its 
natural impurities, often contains some special alkaline softening 
fluid. Another equally dangerous custom with some engineers is to 
add from loz. to 20z. of ammonium sulphate, sodium sulphate or 
sodium carbonate per gallon of the electrolyte, with the object of 
improving the condition of the cells. This practice, while giving a 
rich colour to the plates, in time acts detrimentally on them, dim- 
inishing both capacity and efficiency. Accepting the limitations put 
by battery makers on the amount of impurities allowable it would 
seem that the electrolyte should be free from arsenic, nitrogen com- 
pounds, sulphuretted hydrogen, sulphurous acid, and organic matter, 
and that it should contain only mere traces of hydrochloric acid 
and iron. Mr. R. W. Vicarey has recently found that from 10 to 
0:1 per cent. of ammonia added to the solution, decreased the capa- 
city immediately by some 20 to 31 per cent., thus showing the dele- 
terious effect of nitrogen compounds. The ammonia has a strong 
affinity for water and turns to nitric acid on the passage of a 
current. 

The author of this Paper has recently commenced a series of tests 
with a view to determining the maximum amount of any given im- 
purity which may be present in a secondary cell, without seriously 
affecting its capacity and efficiency. The tests, which will continue 
for many months and are at the present time, therefore, obviously 
incomplete, are being operated on 14 exactly similar cells. Each 
cell has one positive and two negative plates, all of the Planté type, 
and in. x ö in. x $in. in size, contained in a glass box 6 in. x 
53 in. x 2 in. inside. The normal charging rate is listed as 2 amperes 
and the discharge rate as 1:5 amperes for 10 hours (normal capacity 
15 ampere-hours); 2 amperes for six hours and 98:5 amperes for 
three hours, with an electrolyte of specific gravity = 1205. The 
manufacturers were asked to make them all under the same condi- 
iions, and particularly to ensure the elimination of all nitrogen 
compounds, both of which requests were carefully attended to. 
The sulphuric acid and the distilled water were analysed and no 
impurities were found. 

Eleven of the commonest impurities in sulphuric acid and in water 
have been chosen, and in amounts at least equal to the maximum 
which has ever been found in any ordinary water and ordinary 
purified commercial acid. One cell contained pure electrolyte and 
three others contained different percentages of sulphurous acid. 
The following table shows the impurities used and their proportion 
per million parts of the solution :— 


, Parts 
Cell No Impurity. | per million 
1 , ee camenaedeeuawaeien cares 225-0 
2 Ammonia...... REGN AGE S ere | 27˙5 
3 Antimony .......... F 83-0 
4 CODDer 26:29: d he rne ban ines | 40:0 
5 DADC: vd Fee Saree ͤ ͤ E VER CE iN | 40:0 
6 Sodium...... 3% ö 45:0 
7 T MOM IM E A | 1150 
8 Sulphurous acid (S02) ................ 6:0 
9 ei. eis va m 83:0 
10 Nitrio acid .............. eres dev | 25-0 
11 Hydrochloric acid .................... 50:0 
12 ! sean sees bee sees " vs 

Sulphurous acid (S03) )) 0-0 
Sulphurous acid (80e ............... 2:0 


Twenty-two charges, all at 2 amperes, and 22 discharges, also all 
at 2 amperes, have so far been taken in succession day and night. 
In the case of the charge curves sulphurous acid has in cells Nos. 
8 and 13 greatly affected the rate of rise of terminal P.D., distorts 
the ordinary form of curve, and has diminished the capacity, but 
no very unusual results have been noticeable otherwise. The dis- 
charge curves of Nos. 1, 2, 4 and 18 showed a much better result 
than the others, the mean voltage and time of discharge being 
greater in these, but they are falling off with the number of dis- 
charges, in No. 8 the capacity of this cell being almost annihilated 
after five discharges. With the exception of No. 8 cell, the specific 
gravities of all the cells were about the same at corresponding points 


of the charge and discharge; that of No. 8 was, howevel{ very low 
for both. Doubtless the effects will become more marked as the 
length of the teste proceed, and I much regret the incomplete nature 
of the results at this stage. 

I now venture to give some curves showing the results of a 
lengthy series of tests which I made some time ago for a storage 
bat company on several large 9-plate storage cells having four 
Planté positives and five pasted negatives. The results ars inter- 
esting and instructive as showing the effect of a variation in the 


, 


29 


charge and discharge rates on the capacity and efficiency of the 
cells, which I have given in the accompanying table :— 


Discharge. Ampere-hourg| Watt-hours. | Efficiency. 
Rate | Limit Current | (Amp.- |(Watt- 
in in in Input. Output.| Input. Output. hour) | hour) 
hours.] volts. | amperes. | quan. jenergy 
10 | 185 | 290 | 318 290 | 764 | 574 | 91-2 | 751 
6 1:80 42:5 288 | 255 780 | 494 88:5 | 677 
4 1:80* 50-0 294 | 200 517 | 885 898 | 745 
8 1-75 70:0 256 | 220 630 | 402 859 | 62:8 
1 1:70 184:0 168 | 134 414 | 247 80-0 | 597 


* This should have been about 1°77 volts, and accounts for the 
efficiencies at this rate being disproportionate with the rest. 


The normal ckarging current—82 amperes, discharging current 
=29 amperes at the 10-hour rate, and 134 amperes at the one hour 
rate. Fig. 1 shows very clearly that the higher the discharge rate 
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ie, the shorter the time of charging and the smaller the output. 
Fig. 2 shows that within the current limits taken the charging rate 
has but little or no effect on the output of the cell at the particular 
discharging rate taken. All the curves of Figs. 1 and 2 are the 
means of the last two or three out of some 10 charges and discharges 
at the particular rate shown. The cells had therefore arrived at a 
normal state for each rate. 
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INFLUENCE OF THE EARTH IN WIRELESS 
oe TELEGRAPHY.* 


BY J. 8 SACHS. 


After remarking that a comparison of over-land and over-sea trans- 
mission shows that the earth has an influence on the propagation of 
long electromagnetic waves, the author proceeds to describe a series 
of experiments he has made at the request of Prof. Drude. The 
sender was an electromagnetically coupled system designed on lines 
laid down in Papers by Prof. Drude two or three years ago. It con- 
sisted of a primary circuit containing a spark-gap and a condenser, 
&nd & secondary with its ends connected respectively to an air-wire 
and a balancing capacity. The primary was a single turn of thick 
wire interrupted by the spark-gap. Its condenser was made of 
lead foil fastened to a glass plate. The secondary was inside the 
primary and possessed 10 well-insulated wires wound in a single 
layer on an ebonite ring of 8'7 em. diameter. The air-wire consisted 
of a brass tube 9 metres long and 1:4 cm. diameter, and the balanc- 
ing capacity was a metal plate. The coils were designed to re- 
sonance, and the wave-length was computed, by Drude's formule, to 
be 81 metres. 

An induction coil that gave 15 cm. sparks with 10 volts was used 
to energise the primary of the sender. The receiver differed from 
the sender only in having & constantan iron thermo-couple in the 
position of the sender's spark-gap. The couple was made of wire 
0:05 mm, diameter, and had a resistance of nearly 1[:20hm. In order 
to be able to make allowance for the variableness of the energy 
radiated from the sender, a coil coiled the standard " coil, not in 
resonance with the sender, was kept in a fixed position relative to the 
gender's winding, and was provided with a thermo-junction very 
similar to that in the receiver. 

Mcst of the experiments were carried out in the open court at the 
front of the Physical Institute of Giessen. The distance between 
sender and receiver varied from 925 to 50 metres, the line joining 
the ends being parallel to the Institute and about 25 metres away 
from the building. The induction coil was fed from a battery of 
accumulators in the Institute, and the thermo-elements of the 
standard coil and of the receiver were connected by leads to galvano- 
meters inside the Institute. The galvanometers were of the non- 
astatic Du Bois-Rubens type. Preliminary tests showed that the dis- 


turbances that might arise from the proximity of the standard coil 


to fhe sender, and from the various wires leading into the building, 
could safely be neglected. 
The mode of experimenting was to pass a current through the 


induction coil for the same period in each observation of a set. This 


period was sometimes five, sometimes ten seconds. The deflections 
of the galvanometers connected with the two thermo-couples 


divided the one by the other gave the figures that are used in draw- 


ing conclusions. In this manner were investigated the effect of 
varying the relative positions of the various parts of the sending 
apparatus or receiving apparatus and the effect of asymmetry at the 
two ends. The results have but small interest. Another series of 
experiments, not given with much detail, however, were performed 
to contrast the behaviour of the receiver when sender and receiver 
were wholly insulated with its behaviour when the bulancing plates 
at both ends of the 80 metres stretch were connected to a plate 
buried 1 metre in the ground. When insulated the balancing plates 


were 1 metre above the ground. It was found that the readings of. 
the galvanometer were about twice as great when the wholo apparatus: 


was insulated as when the apparatus was earthed. 


In order to examine the influence of the earth on the propagation 
of waves the author used the principle that this influence must alter. 


with alteration of the height of the apparatus above the ground. 
Tables of results are given for a distance of 80 metres between sender. 
and receiver. In dry frosty weather, with air-wires vertical and 
balancing plates horizontal, the maximum efficiency occurred when 
the apparatus was 3 metres above the ground. The effect at this 
height was more than four times the effect when the plates were only 
10 em. above the ground. On the other hand in wet cloudy weather 
the maximum occurred at about 1 metre elevation, the effect at 
this height being about two and a half times the effect at the height 
10cm. In both these cases, dry and wet weather, the maximum 
value was maintained, with but slight change, on further raising the 
apparatus to 4 or 5 metres above the ground. 

Another series of experiments was conducted to show the effect 
of distance on transmission. Distances varying between 12 and 
24 metres were worked with, and gave for the received energies 
numbers obeying the inverse square law. And other experiments 
on the effect of trees, &c., in screening the receiver were carried out 
with the apparatus. 

The author's main conclusions may be stated thus :— 


1. The earth's surface is for waves of 31 metres, a strong absorb- 
ing and weak reflecting medium, ! 


* Abstract of an article in the Annalen der. Physik. 
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2. The connecting to earth of sender or receiver is greatly preju- 
dicial to transmission ; insulating it is decidedly favourable. 

8. It is desirable to instal the apparatus as high above the earth 
as possible. 

4. The integral effect at the receiver varies inversely with the 
square of the distance of transmission. 


l 


ELECTRIC MAINS FOR POWER TRANSMISSION 
WORK.* 


BY PROF. JOHN T. MORRIS. 


The Paper presents a brief account of some of the main theoretical 
and practical considerations which affect extra high-tension trans- 
mission, and refers to some transmissions of this description which 
are in actual operation. 

Three-phase currents are employed in most cases, but there are a 
few examples of direct current, a few of single-phase, and a fair 
number of two-phase transmissions. In the Thury direct-current 
system a constant current is maintained in the circuit, and varia- 
tions in the load are dealt with by adjusting the voltage to suit. It 
is only necessary to carry a single wire through each town or village 
on the route in which power is required, these all being linked upon 
a single circuit; the circuit returns to the station by a different 
route. The following are the most notable examples of this system 
of transmission: La Chaud de Fonds (14,000 volts, 3,000 H. P., 32 
miles); St. Maurice-Lausanne (23,000 volts, 4, 600 H. P., 35 miles); 
Moutiers-Lyons in course of construction (60,000 volts, 6,000 n.P., 
114 miles)  Single-phase currents have been but little used for 
extra high-tension power transmission work, though it is quite pos- 
sible that in the near future such currents niay be employed, par- 
ticularly at low frequencies. The two-phase system, owing to the 
necessity of using in it a greater weight of copper and insulation 
than is required for three-phase work, is not much favoured. 

Materials for the Overhead Conductor.—Practically only two 
materials are employed: Hard:drawn copper and aluminium. 
American practice seems to show that up to 0:8 in. diameter, solid 
hard drawn copper wire is employed. Above 04 in. stranded 
copper wire is almost always used. With regard to intermediate 
sizes, practice varies. Aluminium wire is usually stranded for the 
work, and is stronger than copper for the same conductivity, but the 
wind pressure is greater with aluminium, owing to the greater 
surface for a given conductivity. Experiments conducted on a span 
950 ft. in length, supported on poles 45 ft. high, give as a relation be- 
tween velocity of wind and pressure on cable P—0:0025 V? for a 
stranded cable, where P- pressure per square foot of projected 
cable area and V —actual velocity of wind in miles per hour. Appa- 
rently, 65 miles per hour may be taken as a reasonable maximum 
for wind velocity if such exceptional events as tornadoes are left out 
of account. 

The following table gives some of the principal constants 


Properties of Aluminium and Copper, 


Aluminium, Copper. 
Elastic limit in lbs, per square in. 14,000 40, 000 
Coefficient of expansion per degree C... 0-000023 .. 0 0000173 
Modulus of elasticity .............. .. 9,000,000 . . 16,000,000 
Electrical conductivity ............ ee 62 p. o ; 100 p.c. 
Specific gravitr vv r 2:68 e 8:9 
Melting pointtt n 625. 1,0800 


It will be observed that the expansion of aluminium is to that of 
copper in the proportion of four to three, which means that if 
copper and aluminium wires of equal span are erected, there will 
be & greater sag in the aluminium span for a given rise of tempera- 
ture. This fact, though not important as regards short spans, shows 
that with a long span the height of the poles for aluminium circuits 
must be greater. To quote an example of one of the longest existing 
spans, there is an aluminium line on the west coast of America 
having a single span of 1,800 ft.—rather over a third of a mile. It 
may be mentioned that steel is not very far from competing with 
copper and aluminium for long span work, particularly on account 
of its smaller coefficient of expansion, and also its greater tenacity. 


Brush Discharge from Wire3.—-The voltage at which this occurs 
is dependent on the diameter of the wire, as well as on the baro- 
metric pressure. The chief reason for the dependence of the brush 
discharge on the diameter is that the potential gradient—that is 
the drop in volts per millimetre—passing away from the wire at 
right angles to the axis, will be greater for the smaller wire if the 
same voltage is applied in the two cases, owing to its radius being 
smaller. A curve embodying results of tests by Signor Jona was 
shown to demonstrate the relation of the voltage at which brush dis- 
charge begins to occur to the diameter of the wire. Curves were also 
included in the Paper, based upon figures given by Prof. W. E. 


* Abstract of a Paper read before the Junior Institution of Engineers 
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Ayrton at Johannesburg, to show that once a wire has bogun dis- 
charging in the air a furthe: increase of voltage will increase very 
largely the brush discharge distance. 


Pole Construction.—It is practically essential for long spans to 
use the latter steel towers for the wires on account of their greater 
strength and durability. There is, however, a drawback that 
should an insulator break and the wire fall, the line will have at 
once to be shut down, while with wood construction several minutes 
will probably elapse before a blaze is started which will short-circuit 
the line. Indeed, a case is known of a 40,000 volt three-phase 
circuit, with grounded neutral, where the wire lay on a dry cross- 
arm for several hours before the circuit could be switched over, and 
even in this case the cross-arm was not badly charred. It may be 
of interest to note that an extremely rough rule for giving the dis- 
tance between the wires is that the distance in inches is equal to 
1j times the number of kilovolts used. 


Loss in the Line.—A reasonable loss in the line is about 5 per 
cent. of the energy transmitted per 50 miles, though a smaller loss 
than this may well be obtained. 


Insulators.—Porcelain and glass are practically the only two 
materials used for insulators. In some of the earlier power trans- 
missions in the States, until about the year 1897, the insulators 
employed for voltages up to about 15,000 were formed and pressed 
in iron moulds, but this method of manufacture was rather apt to 
produce an insulator with flaws. Now, American practice has 
reverted to making the insulators in pieces on the potter’s wheel 
and separately glazing the parts, afterwards cementing them 
together, either with sulphur or litharge and glycerine, or with 
Portland cement. White porcelain insulators in America form too 
attractive a mark for unscrupulous rifle shots, and brown porcelain 
and glass are much more generally employed now, One advan- 
tage possessed by glass is that a flaw can be at once seen. Glass is 
apparently better than porcelain as a dielectric, but has the serious 
defect of mechanical weakness due to internal strains which occur 
during manufacture. These strains can, of course, be greatly re- 
duced by good design, and also by subsequent annealing. Specimens 
of various insulators were exhibited, including one suitable for 60,000 
volts, and weighing 26 lb. 


Distribution of Electrostatic Stress in and around an Insulator 
when at Work.—Take, for example, one of the insulators used 
in the Shawinigan-Montreal transmission line, which works at 
53,000 volts three-phase ; and consider as an extreme case 50,000 
volts between the line wire and pole arm when rain is falling. The 
whole of the upper side of the “umbrella” will be at the same 
potential as the wire. If the potential gradient is too steep at the 
surfaces of the insulator, then a brush discharge will start from the 
edges, and this means that the surrounding air is rendered partially 
conducting, or is ionized as it is called, which possibly will reduce 
the effective thickness of the dielectric, and this may cause & break- 
down. It should be noticed that the voltage of the intermediate 
surfaces will depend partly on the relative capacities of what may 
be looked upon as condensers—electrically in series. It is obvious 
that these condensers are shunted by the surface leakage paths, but 
expert opinion in the States seems to incline to the belief that the 
surface leakage effect is in reality extremely sinall.* This is mainly 
due to the fact that at these extra high voltages surface leakage 
cannot permanently exist, since the conducting path will vanish, 
owing to the heat produced by the leakage current itself. As is 
well known, when conductors are connected in series, the voltage 
divides in the inverse ratio of their capacities. 


Burning of Pins.—Pins are usually made either of locust, oak or 
eucalyptus wood, carefully treated so as to exclude moisture. Iron 
pins are also largely used. After a line has been in operation for 
some 1nonths, the pins carrying the insulators, if of wood, are some- 
times found to have a charred appearance. This is caused by a 
discharge, which can be seen at night, and which produces an 
appreciable sound. This charring effect is practically absent below 
voltages of 20,000, but at 40,000 becomes a factor requiring serious 
attention. Opinions differ as to the cause of this burning of pins. 
Some authorities consider it to be due to surface leakage, whilst 
others attribute it to the effect of a brush discharge between the 
inner part of the insulator and the pin. Undoubtedly, however, this 
effect has to be reckoned with, as in some lines pins have had to be 
replaced two or three times in a year. 

Iron pins are much better from a mechanical point of view, but 
the attachment of the insulator to them requires care. The iron 
pin may be enlarged at its upper end, and then fixed in the insulator 
by means of lead or cement. Or, tho metal pin may have a wood 
sleeve having a thread on its outer side, and the insulator may be 
screwed on to this pin, as in the Locke insulators, specimens of 
which were shown. 


Underground Cables.—Signor Jona gives the following data for 
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* Exceptions must be made ia the case of lines close to the sea coast, 
where the salt in the air gets deposited on the insulators, also in the 
neighbourhood of chemical factories and under other special conditions. 
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‘for materials used in cab 


dielectric strength and ae capacities as good working averages 
e manufacture :— 

Dieleotric strength of rubber in lengths on cable 12-15,000 volts per mm. 

Dielectric strength of paper in lengths on cable 8-10,000 volts per mm. 


Specific Capacity of Various Materials. 


Paper cables ere Vea Vs 8—4 

PAPO ..uelkest eds a ... about 2 
Ri.... ET . 2—3 
Mixtures used for impregnating .......... 8—4 or above 
Pure vulcanised rubber ... . about 3 


The addition of certain materials to rubber raises its specific 
capacity without appreciably altering its dielectric strength. The 
following table gives facts relating to some of these mixtures as 
compared with pure vulcanised rubber. 

Sp. capacity. 
Pure vuloanised rubber about 3:0 
Per cent. Per cent. 


Per cent. 


Per cent. 


58 para 20 sulphur 26 tale 14 zinc oxide .... 40—42 

40 „ 50 „, 55 carbonate of lime — 4.6 

64 „ S0 „, 16 talc 4 zinc oxide 8 per 5:0 
cent. minimum 

56 „ 9220  , 22 „ — 61 


Take the cases of a concentric cable in which r=the external 
radius of the inner conductor in mm. R=the internal radius of the 
external conductor in mm., x=the radius in mm. at some point r 
and R, and V — volts between r and R. Then it can be shown that 
the drop in volts per millimetre I. e., the potential gradient, is 
given at any point by the expression 

0:484 V 


which means that in a concentric cable the electric stress each 
layer supports in inversely proportional to its radius, or the poten- 
tial gradient is in the inverse proportion of the electric capacity of 
each layer. This implies that in this case the dielectric is not uni- 
formly stressed, the inner layers being more highly stressed than 
the outer. In some cases the stress on the inner layer may be as 
much as four times that on the outer. A stranded wire as com- 
pared with a solid wire of the same section will always have a 
greater potential gradient very close to the surface of the conductor, 
owing to parts of the outlines of the section of the conductor having 
more sudden curves. It is for this reason that Signor Jona, in 
attempting to construct a single-core cable for an extraordinary 
high voltage, adopted the bold expedient of encasing the stranded 
wire with a thin lead sheath. This sheath is first covered with a 
layer of dielectric of specific capacity 6:1, then a layer of specific 
capacity 4°7, then one of specific capacity 4:2, and finally a layer 
of specific capacity of 4:0, over which the ordinary lead sheath is 
placed. This particular cable has successfully withstood a pressure 
of 150,000 volts for one hour. For further information on the prin- 
ciples underlying this grading of insulation members are referred to 
two standard Papers on this subject: Insulation on Cables,” by 
M. O’Gorman, “ Insulating Materials in High-tension Cables,” by 
E. Jona. . 

Within the last three or four years extra high-tension three- 
phase cables are given cores of a 120deg. sector shape in place of 
the circular, the three corners being more or less rounded. This 
results in making the dielectric stress more uniform, owing to the 
fact that the dielectric is more uniform in thickness between the 
cores and also between each core and the sheath. In the recently 
introduced so-called Laminæ Henley cable, this idea is even 
more perfectly carried out. . 

Reference was then made to the author's article published in T7.e 
Electrician of September 2, 1904, on losses by eddy currents in 
cable sheaths, and it was pointed out that these losses are unim- 
portant compared with the total power transmitted. 

Surges.— A Paper by Prof F. G. Baum on “High Potential 
Long-Distance Transmission and Control" shows that the surge 
voltage for an average overhead transmission cannot be greater 
than 200 times the current in amperes, at the instant of breaking. 
Further, as a consequence, if E=R.M.S. voltage between line wires 
and neutral, and C —current the instant before interruption, then for 
a sine wave with instantaneous interruption the maximum strain 
in volts- 1:4 (E 4-200 C). The surge voltage will be less than this 
by an &mount dependent on the slowness of current interruption. 
He further points out that with still greater increase in the length 
of transmission lines, if some hundreds of miles are used, the surge 
voltage frequency may not be very far from the frequency of supply, 
which means that some factor in the circuit must be modified in order 
to avoid the possibility of the natural time of swing of the circuit 
coinciding with the working frequency. Needless to remark this case 
can hardly occur in our country. Actual experiments on a 100-m le 
line working at 40,000 volts have shown that, on suddenly removing a 
short-circuit, induced (or kick- back) voltages are produced, vary- 
ing from 24 to six times the normal voltage, this pressure being 
measured by the length of air.gap broken down. Should a dis- 
tributed load be used these offects will be greatly reduced. 
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Lightning Arrester and -Static Dischargers.—It is probable that 
the most reliable arrester would be one having a capacity in parallel 
with an inductance in order to be able to absorb high or low- 
frequency effects, but so far no good arrangement of this sort has 
been devised. Up to a pressure. of 25,000 volts or so, arresters of 
the non-arcing type—that is, with multiple gaps in series, used 
either with or without a resistance in series—appears to give reason- 
able security. Above this voltage a modified form of the Siemens’ 
arrester has been found fairly successful for circuits up to 50,000 volts, 
when used with a suitable resistance in series between it and the 
ground. It is now considered good practice to fix static dischargers 
at each end of a transmission circuit of any length, both for over- 
head and underground circuits. 

Board of Trade Regulations.—The position of the Board of 
Trade with regard to extra high-tension transmissions at the pre- 
sent time would appear very reasonable. No hard-and-fast rules 
have as yet, been made, each individual case being considered on its 
own merits. Transmission lines, it is interesting to note, must not 
be taken alongside of roads, but must be carried across open country. 
It is understood that a definite set of regulations as to extra high- 
tension work is about to be issued by the Board of Trade, but it is 
not as yet published.* 


Some DETAILS or Power TRANSMISSIONS. 


Shawinigan-Montreal.—Lengtb, 90 miles; horse-power transmitted, 
15,000. Transmitting pressure, 53,000 volts. Mains, aluminium cables, 
each of seven strand No. 7 wire. Distance between line wires, 5 ft. 
Height of wire from cross-arm, 1 ft. 33 in. Insulators: porcelain, made 
in three pieces, Wooden pins used. 


North- Eastern Railway Electrification.—6,(00 volts, 40 frequency. 
Mains : Dimension, 0:25 sq. in. section ; thickness of dielectric, 250 mils. ; 
thickness of lead sheathing, 150 mils. ; finished diameter, 2:22 in. ; copper 
PD inside lead sheath, 16 mils. thick. Method of laying : Underground 
cables laid in creosoted wooden troughs and filled in solid, troughs then 
covered with tiles 3 in. thick; above-ground cables lain in wrought-iron 
troughs, supported on cast-iron brackets. Connection maintained through- 
out over each joint of sheathing. At end cf cable both lead and copper 
sheaths connected to earth plates. 


Lancashire Electric Power Co. — Ihe normal pole construction con- 
tists of A-ehaped poles made by two sloping poles, meeting at the top, 
with a crown of spikes pointing downwards, placed half-way up the pole. 
The normal insulator is of glazed white porcelain, triple petticcated, and is 
made in two pieces, cemented firmly together, and hes an iron pin. 
Where special strain has to be taken, a construction is used consisting of 
four poles, arranged in a square on the ground and meeting in a point 
at the top. The three-phase circuits are carried on eroes- arms, as shown 
in diagram. Where the transmission line crosses roads the iron support 
shown is used to carry the guard wires. Where unusual strain has to be 
taken a special arrangement is used of three shackle insulators. The con- 
ductors are 0:1 of a «quare inch in section. The overhead mains are taken 
along three routes, each circuit has a duplicate, and each circuit is spiraled 
slowly along the line. There are at present about 44 miles of overhead 
mains and 16 miles of underground mains in this transmission. The 
underground work is three-core paper-insulated lead.covered, and 
armoured cables, laid in earthenware troughs and filled in layer by layer. 
until solid, with bitumen and covered over with earthenware. For light- 
ning protectors B.T.-H. Wirt arresters are used. | 

North Wales Power d Traction Co. — Messers. Bruce Peebles state that 
they have under erection for the North Wales Power & Traction Co. 
about 130 miles of 10,000-volt overhead threo-phase mains. Generating 
plant capacity being some 10,000 n.7. | 


MERCURY-YAPOUR LIGHTNING ARRESTERS AND 
CIRCUIT-BREAKERS. 


Five American patents were issued on September 12th to Mr. Peter 
Cooper Hewitt for apparatus using mercury vapour as a conductor 
of electric current. One of the patents relates to lightning arresters, 
while the others deal with circuit breakers. 

Fig. 1 shows the circuits of the arresters, the operation of which 
depends upon the quality of mercury vapour of possessing a high 
initial electrical resistance which can be overcome by a sufficiently 
high potential. The apparatus is arranged to resist the normal 
potential of the line, but will permit current to pass when the potential 
reaches a certain higher voltage. Should an excessive potential 
be impressed upon the main conductors by a lightning charge, when 
it reaches the predetermined limit, it will traverse the vapour 
apparatus and will be dissipated through a discharge or a succession 
of discharges through the apparatus to earth When used on alter- 
nating-current Circuits, as soon as a lightning discharge shall have 


* [Prof. Morris is not quite accurate here. A model” set of regula- 
ty»,.s will in all probability be available shortly, but we believe that the 
-ractice will still continue of issuing special regulations for each par- 

"sr case, and that the model will be altered to suit each instance. — 
a 1 E 
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overcome the normal resistance of the apparatus, the current will 
be immediately cut off at the first alternation, since the negative elec- 
trode resistance immediately re-establishes itself unless the flow is 
continued in the original direction. Accordingly the line current 
will not follow the lightning discharge to earth and the circuit will 
nct be grounded. When the apparatus is applied to direct-current 
circuits, the same effect of cutting off the flow of current will be 
brought about by the fact that the particular apparatus applied to the 
circuit is so designed as to develop too much heat under the influence 
of the normal current in the circuit to permit the current to flow. 
One form of circuit-breaker is illustrated in Fig. 2. The vapour 
apparatus is here shown in shunt to a switch. The junction of the 
apparatus is to prevent excessive sparking or an injurious rise of 
voltage in the circuit when the switch is opened. The apparatus is 
provided with two starting bands, one near each electrode, which 


Fico, 2.—Circurr Breaker. 


Fic. 1.—LicHTNING AkRESTER. 


are connected to the secondary terminals of a transformer. By 
this arrangement of devices the vapour apparatus, which is short- 
circuited when the switch is closed, will, when the switch is opened, 
have impressed upon it not only the full voltage of the current at 
the electrodes, but also a secondary voltage at the starting bands. 
These combined effects are sufficient to start the vapour appara- 
tus and permit a temporary flow of current through it, thus re- 
lieving the sparking at the terminal of the switch. Any tendency to 
maintain an alternate flow of current through the vapour device 
will, however, be defeated by the development of too great density 
of vapour in the apparatus, which is designed in this instant for 
suppressing the flow after the first passage of current has performed 


Fic, 3.—Varour SWITCH with MAONETIC DLow.oUT. 


its function of relieving the hand switch. In a modified form of 
circuit breaker, the rupture of the circuit within the vapour appa- 
ratus takes place through the action of a magnet upon the current 
passing through the gas. The effect of the magnet is to deflect the 
current passing through the apparatus, which is so designed as to 
allow the deflection to be sufficiently great to interrupt the current. 
The circuits are indicated in Fig. 8, where two supplemental eleo- 
trodes perform the function of starting bands. 
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CONTEM PORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Electro-mechanics. —E. Riecke summarises the attempts 
hitherto made to connect the electric conduction in metals 
with the transportation of ions and electrons in their interior. 
The most fruitful of fields for such speculations lies in the 
comparison of thermal and electric conductivity. Three theories 
including these values have been formulated, one by Drude, 
another by Lorentz and a third by the author. All these 
theories involve the same quantities. Their result for the 
ratio of thermal to electric conductivity only varies as regards 
a numerical factor, which is 8/2 in the author’s theory, 4/3 in 
that of Drude, and 8/9 in Lorentz's more general theory. A 
matter in which theory is at present still somewhat at a loss 
concerns the four magnetic offects, but in bismuth, nickel and 
cobalt the order of magnitude of the quantities is at least 
accounted for. Planck's law of radiation is fully explained for 


long waves. 
(E. Rtzckg, Physikalische Zeitschrift, November 9, 1905.] 


Rays due to Oridation.— Since visible radiation is produced 
by burning substances, it is not unreasonable to suppose tha“ 
slow oxidation gives rise to some kind of radiation, and such a 
radiation has been discovered and studied by F. Streintz. He 
found that magnesium, and to a slighter extent aluminium, 
zinc, and cadium emit some form of radiation, possibly ultra- 
violet light, when in a gas containing oxygen ; that this radia- 
tion ionises the gas, and that it produces certain chemical 
effects which can be exhibited by means of photographic plates 
or by paper soaked in a solution of potassium iodide. Half a 
minute's exposure suffices to produce an image of a magnesium 
ring laid on a piece of KI paper. When one edge of it is sup- 
ported by a plate of mica 0:5 mm. thick, the image is blurred 
towards that side, showing that the rays cannot penetrate more 
than a few hundredths of a millimetre of air. A magnesium or 
aluminium condenser is discharged sooner in oxygen than in 
carbonic acid. If one plate of it is copper and the other mag- 
nesium, its dischargo may be accelerated by charging the zinc 
negatively, or retarded by charging it positively. "Tho author 
finds that these metals may bo protected from oxidation by a 
positive charge, a fact which suggests important practical 


applications. 
[F. SI IXTz, Physikalische Zeitschrift, November 9, 1905.] 


Electro-optic Properties of C«rbon.—'The electromagnetic theory 
of light suggests that certain specimens of carbon, possessing 
a high electric conductivity, might possess a high reflective 
power for rays of great wave-length, provided the passage of 
electricity through them takes place in the same manner as in 
metals. E. Aschkinass has found, indeed, that certain carbons 
possess a reflective power of 100 per cent. for waves of the 
Hertzian order. But the influence of the good conductivity is 
already sufficiently apparent in the infra-red spectrum. In 
gas carbon, Siemens arclamp carbon and graphite, the 
curve of reflecting power riscs immediately on leaving the 
visible spectrum, and continues to do so until the Hertzian 
waves are reached. Thus for polished gas-carbon the reflec- 
tive power is 4'4 at 0°589u, and 56˙5 at 51:24. Anthracite 
also exhibits considerable reflective power in the infra-red, 
but this never goes beyond 14, even for Hertzian waves. This 
anomaly is to be expected in consideration of its compara- 
tively low conductivity. It, therefore, also transmits some of 
the waves, and its refractive index for infinitely long waves, 
as calculated from the reflection, comes out as 2:2. The 


refractive index of diamond for yellow light is 2-4. 
[E. AscnktNAss, Physikalische Zeitschrift, November 9, 1905.] 


Projection of Cathode Particles.—' The manner in which elec- 
trons are projected from the cathode is open to some doubt on 
account of a discrepancy in the value of the ratio e/m obtained 
by two different methods. The method of electrostatic devia- 
tion used by Thomson gives 0:8 x 107, while the calculation of 
the potential made by Kaufmann and Simon gives double that 
value. In the latter case the difference of potential fallen 
through by the electron is assumed to be that between the 
cathode and the observation space. This again assumes that 
the electron is liberated at the cathode itself, which remains to 
be proved. J. Malassez has essayed such a proof by a method 


| devised by Langevin. 


It consists in directly determining the 
difference of potential under which the rays are produced by 
observing the change of velocity imparted to them by a second 
magnetic field. If, after traversing a difference of potential 
V, and thus acquiring a velocity v, the cathode d^ are made 
to work up against another difference of potential V’, the resul- 
tant velocity v, will be determined by the equation ime, 
=(V-V’)e. Now let the rays be deflected by a magnetic 
field, and acquire a radius of curvature p. With only 
one difference of potential to traverse we have Hev-m:?/p. 
With the additional V', let the magnetic field be so arranged 
that the curvature is the same as before. Then we have 
mv?/p = Her, and V'/V 2 (H2 - H2/H? = ( — 4?)/8, where ii, 
are the magnetising currents. The ratio on the right-hand 
side is easily determined, and since V' can be accurately fixed, 
V is known. If it is equal to the difference of potential between 
anode and cathode, it proves, then, the rays or electrons are 
projected from the cathode itself. The author finds that that 
18 the case, and that the great velocity is acquired from the 


cathode itself. 
[J. Matassez, Comptes Rendus, November 27, 1905. 


Molecular Layers of Lead Superoride.—J. Koenigsberger and 
W. J. Mueller maintained last year that any molecular layer 
producing the passivity of iron must be less than one-tenth of 
the wave-length of the light in thickness, They now go much 
further, and maintain that such a layer does not exist at all, 
for, if it did, it would have to be at least one molecule in 
thickness, and layers of molecular thickness are easily discover- 
able by optical methods. The authors precipitated lead super- 
oxide from a nearly neutral solution of acetate by a current of 
62 micro amperes acting for 10 seconds, the cathode being a plate 
of platinum-iridium alloy. By observing the interference colours 
with layers of greater thickness they made sure that Faraday’s 
laws of electrolysis hold good for the thinnest layers, and so 
they arc in a position to maintain that the quantity of PbO, 
deposited was 7:8 x 10^* milligrammes. Moreover, the layer 
was continuous, as proved by observing the reflection by Toepler's 
method. The electrolytic forces were stronger than the forces 
of crystallisation. Since the density is 9:3, the layer had a 
thickness of 0°84 up, or ¿oth of the wave-length of blue light. 
On depositing more PhO, the reflecting power gradually fell 
from 61 per cent., that of the platinum iridium to 15 per cent., 
that of the superoxide, which it reached at about ,!, mm. By 
measuring the E. M.F. of thin layers of PbO, the authors found 
that they do not acquire their full E. M. F. with thicknesses less 
than 4:2 pu, so that electrolytically active layers are easily per- 
ceived. The thickness 0:84 pp is, according to the mean of ths 
best calculations hitherto made, equal to the diameter of the 
molecule of PbO,, or perhaps double that diamoter. It agrees 
with Stefan’s value deduced from diffusion by the kinetic 


theory of gases. ; 
[KorNraspenakR and MoELLER, Physikalische Zeitschrift, Deo. 1, 1905.) 


Actino-electric Phenomena. —H. Dufour has examined a number 
of different bodies with a view to discovering new photo-electric 
effects. They included amalgamated zinc, known for its great 
sonsitiveness to ultra-violet light, an Auer incandescent mantle, 
and wire netting, either bare or blackened, so as to determine 
the effect of adhesive layers of gas. The ultra-violet light was 
derived from an arc lamp, while infra-red rays were obtained 
from a Nernst lamp, an electric furnace, or a red-hot cannon 
ball. The author endeavoured to discriminate between the 
“corpuscular” rays emitted by the body under the influence 
of illumination and the impact of ions proceeding from the 
radiating body. The latter is specially active in the case of 
the electric furnace or cannon ball when shining with a very 
faint light. It has the effect of retarding the discharge pro- 
voked by ultra-violet light or similar agents employed at the 
same time, just as it extinguishes the luminescence of a body. 
When the furnace gets more luminous it begins to acquire an 
action of its own, but only on negatively-charged bodies. This 


discharging action rapidly increases up to a bright red heat. 
H. Durour, Physikalische Zeitschrift, December 1, 1905.] 


A. Righi (ibid) announces that he is unable to discover any 
influence of Róntgen or radium rays on tho conductivity of 
dielectrics, whether solid or liquid. 
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THE COMING PARLIAMENTARY SESSION. 


We conclude in another part of this issue our extracts from 
the various Bills of electrical interest which have been depo- 
sited in Parliament, and will come up for consideration during 
the next session. Fortunately, the change in the political 
constitution of the Government has happened at a period of 
the year which will render unlikely any interference with the 
course of private Bill procedure. If, as we hope, there is no 
truth in the rumour that one of the first actions of the new 
Government wil be to appoint a Royal Commission to go 
into the whole question of electrie power supply in London, 
the session will undoubtedly be an “electric power" one. 
There are no less than ten Bills affecting the supply of electric 
power in London, and eleven others dealing with the provinces. 
The London Bills are more or less a repetition of those deposited 
last year, with some others thrown in, partly as the result of the, 
experience gained from the exhaustive inquiry inconnection with 
the Administrative County of London Company's Bill, and partly 
in consequence of the failure of the late Government, after tho 
third attempt, to pass the very necessary reforms contained in the 
Supply of Electricity Bill, which would have had the effect of 
consolidating and systematising the numerous existing sources 
of supply. Under the existing state of the law, these are 
compelled to remain so many isolated systems, a condition of 
things which we have constantly urged should be remedied. 
In fact, the impression made upon us after a perusal of the 
Bills deposited this year is the very great need for a general 
revision of the whole of the law relating to electric supply, 
in order to avoid the constant and expensive applications 


to Parliament, which seem to multiply every year, for 
For instance, 
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no less than six of the electric power Bills for London have 


been promoted with the object of obtaining relief from the 
onerous conditions imposed by the Electric Lighting Acts as 
to non-association with other undertakings, the removal of 
which would render possible an extensive development of the 
existing undertakings. 

The Bills seeking a power area in and around London are 
four in number—viz., the Administrative County of London 
Company, the Additional Electric Supply Co., the London 
County Council and the Charing Cross, West End & City Elec- 
tricity Supply Co. The latter Bill is not so comprehensive 


as the others, only scheduling a large area north of the Thames. 
It villthusbescenthatany Committee considering these measures 
will have first of all two points of principle to dispose of: first, 


the advantage or otherwise of “districting” the London area and 
giving a portion to different companies, and, secondly, the equity 


of permitting the London County Council to trado widely. out-: 
side the limits of the area in which its jurisdiction 1s exercised, 
and in some instances to compete with existing companies having: 
similar powers for the supply of electricity in bulk. Having: 
solved this part of the problem, tlie issue would then resolve itselt: 
into one of price. No price is scheduled in the London County, 
Council Bill, possibly because of the inclusion of a clause compel. ; 


ling the Council to raise their tariff if no profit is shown after 
five years’ working, but various scales of charges are given in the 
other Bills; particular attention may be directed to the ex- 
tremely low tariff of the Additional Company. If they wish to 
avoid determined opposition from the Supply Companies, both the 
Administrative and the Additional Companics will have to 
modify their proposals in a similar manner to that finally 
adopted by the Administrative Company last year. The Ad- 
ministrative Company seeks power, as before, to supply power 
direct to the consumer under certain conditions in possible oppo- 
sition to existing companies, and certain words of the Additional 
Company’s Bill, quoted in our last issue, may indicate similar 
powers. 

There remains the question of the probability of the appoint- 
ment of a Royal Commission to deal with the whole matter, 
and it is one which must be viewed with somewhat mixed 
feelings at this period. Whilst the problems presented may, 
from some points of view, lend themselves more readily to 
treatment by this method, past history cannot be ignored, and 
we feel that the time when this procedure would have been 


useful has gone by. Commenting on the matter last June, 
when the Administrative Company's Bill had passed the House 


of Lords and was approaching the Committee stage in the 


Commons, we said: 

The solution of the question is a difficult one, and we would be inclined 
to approve Mr. Baxce's suggestion that it should be referred to a Royal 
Commission, were it not that a delay of at least two years would be neces- 
sary before the report could be received and due effect be given to it. As 
a first step, the Administrative County of London Power Bill should be 
rejected, and as a second step the long-delayed Supply of Electricity Bill, 
the general terms of which are approved by all concerned, should be 
passed. This will not entirely remove the difficulties in the way of cheap 
power supply in London, however, which are enhanced by the existence of 
several municipal electricity works, some of them of small size and sup- 
plying neceesarily under uneconomical conditions, A general agreement 
between the companies is requisite, and this must be followed by a com- 
promise with the local authorities, who must, however, firat disabuse their 
minds of the idea that a function of a municipal electricity undertaking is 
to make a profit for the relief of the general rates. 


This is practically the courso that the existing companies 
are endeavouring to follow, although the situation is some- 
what altered by the fact that the new power companies will 
probably be willing, with but little persuasion, this time to agree 
not to compete with the existing companies and to restrict 
their business to a wholesale one. 


In connection with the power schemes relating to the pro- 
vinces, an interesting proposal relates to the incorporation of a 
new company for the supply of electricity and power gas in Cum- 
berland, whilst the Shropshire & Worcestershire Company asks 
for an extension of area. The County of Durham Company, the 
Kent Company, the Lancashire Company, the Newcastle-upon- 
Tyne Electric Supply Co. and the Derbyshire & Notts Company 
also seek additional facilities, including powers to erect over- 
head mains, with a removal of any local veto that may exist, 
subject to an appeal to the Board of Trade. There are also 
one or two applications for the exemption of generating 
stations from liability for nuisance, and tho St. Pancras 
Borongh Council is also to be numbered amongst them: 

Coming to the municipal Bill, we are again reminded of the 
necessity forarevisionand amplification of the general legislation 
relating to electric supply. Every ycar municipalities find tho 
need for applyingfor powers, such as the exemption from distress 
of fittings and apparatus on consumers’ premises, the application 


of what has become to be known as the “stand-by " clause—viz , 


that a consumer having separate generat/ng plant and desiring 


a supplementary supply should be treated on a different basis 
to the ordinary customer ; and the right to refuse supply in 


certain casos —for instance, where there are arrears of pay ment 
due. These powers are necessary for the proper managemens 
of an electrical undertaking, and invariably they are granted 
without opposition. It is true that they are usually dealt with 
in the form of one or two clauses in an “ omnibus” Dill, but it 
would remove much inconvenience and waste of time and 
introduce some uniformity into these matters were such powers 
to be made universally applicable in a general Act. ea 
Special attention may be drawn to the application by muni- 
cipalities for powers to engage in the wiring and fitting busi- 
ness, upon which we expressed our views a fortnight ago. 
The London County Council has again introduced a Bill autho- 
rising the London borough councils to do this work, and for 
some reason a similar proposal is also included in the Bill 
deposited by the Hackney Borough Council In both cases 
powers aro taken to enter into agreements with contractors, 
but it is to be feared that this will hardly satisfy the Electrical 
Contractors’ Association or the general body of ratepayers, as 
there is nothing binding in such a clause. A number of pro- 
vincial corporations also make a like application, and similar 
remarks apply to these, with the exception of the Rathmines 
and Rathgar Council and the Hull Corporation, whose Bills 
expressly stipulate that the work shall be done through con- 


| tractors and not by the councils themselves. 


Of the remaining measures, the tramway Bills do not call for 
particular comment. The London County Council, in its tram- 
way bill asking for borrowing powers to the extent of nearly 
12 millions, this year comes to Parliament with the co-operation 
of the City Corporation in connection with its Thames Embank- 
ment scheme, and there are a number of ordinary tramway Bills 
of purely local interest. Tube railway schemes in London are 
few, and only one new line is promoted—viz., the Hammer- 
smith, City & North-East London Railway. This will run 
from Hammeramith, via K nightsbridge and Piccadilly and the 
Strand, to Shoreditch and on to Tottenham and Palmer’s Green; 
but this year the branch from Shoreditch to Walthamstow and 
Waltham is not included, no doubt in consequence of the pas- 
sage of the North-East London Railway Bill last session. The 
North-West London Railway Co. asks for an extension of its 
route. The London Outer Circle Railway is an interesting 
proposal, but the Bill as it stands hardly reveals sufficient 
detail to enable us to discuss it at this stage. The Folkestone 
Electricity Supply Co. seeks the legalisation of certain agree- 
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ments to supply in bulk in Sandgate and Hythe, although a 
supply is being already given in these towns ; whilst another 
Bill, for which there was a precedent last session, is that of 
the Teddington and Twickenham Electric Supply Co, which 
has powers to supply in both districts under two distinct Pro- 
visional Orders, but has to secure Parliamentary sanction to 
supply both areas from one generating station. Similar powers 
were granted to the Wey bridge Electric Supply Co. in respect 
of its Walton area last year. 

The main interest will centre around London, however ; but 
it is premature to express any opinion as to the result. If the 
suggested Royal Commission is not appointed much will 
depend on the constitution of the Committees in the two 
Houses, and it is useless to speculate on this before the General 
Election. 


— — 


REVIEWS. 


(Copies ot the unde: mentioned works can be had from The Electrician Office, post 
18e, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 


soge 
The Coal Fields of Great Britain. By Prof. Epwarp Hutt, LL.D., 
F.R.S. 5th Edition. (London: Hugh Rees, Ltd.) 14s. 

The title of this excellent reference book barely does justice 
to its contents, for one finds not only a complete description of 
the various British coal fields, but also a useful summary of 
the coal formations in almost every other country. The 
author, himself one of the Royal Commissioners of 1871 and 
1901, refers to the then searching investigations, and embodies 
much useful information from the reports. After a brief 
description in the early chapters of the plant and animal 


remains of the carboniferous period the author proceeds to 


illustrate the formation of the coal measures. "The succeeding 
chapters, which contain the most important matter, deal very 
minutely with the various British coal basins, not only de- 
scribing the physical geology of each district, accompanied by 
a useful map and geological section in each case, but also pro- 
viding valuable reference tables of the various local coal scams 
and the commissioner’s estimates of the remaining available 
coals of their respective kinds. One notes that in describing 
the coal field of Durham (Chap. XXI.) the author, while 
mentioning the Tyne and Tees, entirely omits any men- 
tion of the Wear, from which river much, if rot most, 
of the coal is locally shipped. The statistical information 
given must prove of great value. One joins in the author's 
lament that the coal industry in Ireland has almost ceased, 
though there is much undeveloped fuel near to hand, 
even in the manufacturing province of Ulster ; and his 
favourable opinion of the prospects of the Kentish coal field 
will be welcomed by many. The author's comments upon the 
coal fields of the Midland counties and their restricted exten- 
sion under the surrounding mesozoic formations, represent a 
valuable summation of the most recent rescarches. 

Chapter XXXIII. is reassuring and sums up the total supply 
of coal in these islands—though elsewhere the author sounds 
a note of warning as to the measurable extent of the store 
within the limits of practical depth. "The next Chapters deal 
in a somewhat general way with the coal formations of India, 
the various Colonies, and foreign countries, and contain useful 
information about their paleontology and physical character, 
estimated available tonnage, and details of the seams worked. 

Suggested substitutes for coal are referred to, but one can- 
not quite agree with him that water power “is everywhere 
present and unfailing wherever water in motion is available." 

The average prices at the pit's mouth in various districts 
are given, and tables showing the tonnage of coal exported and 
used in home consumption. Part VII. deals with the physical 
limits of deep coal mining, and the results give little hope of 
gleaning the vast masses of coal which remain at depths exceed- 
ing 4,000ft. The relations of temperature and increasing 
depths is fully dealt with, but the author does not appear to 
deal with such effects or barometric changes in dangerous mines. 

The concluding chapters refer to the physical geology of this 
period, and the overlying strata, and one would have preferred 


to have seen them more naturally grouped with the opening 
geological chapte s. 

This book, as would be expected of such a distinguished 
geologist as Prof. Hull, is a most valuable text book of in- 
formation about almost everything relating to coal, whether 
considered from the scientific view of geology or from the 
industrial view, as a mineral of such importance to our national 
welfare. J. F. C. SNELL. 


Higher Mathematics for Students of Chemistry and Physics. 
1 MELLOR. (London: Longmans, Green & Co.) 153. net. 
n ition. 


Electrical Engineering. By Tyson Szwzr. (London: Orosby Lock- 
wood & Son.) 78. 6d. net. 3rd edition. 


Elementary Manual of Magnetism and Electricity, By AwpzRw]W 
Jamieson, (London: Chas. Griffin Co.) 3s. 6d. 6th edition. 


Elementary Electrical Engineering. By J. H. Avexanver. (London: 
Crosby Lockwood & Son.) 38. 6d. net. 


Elementary Electrical Calculations. By W. H. N. James and D. L. 
Sanps. (London: Longmans, Green & Co.) 3s, 6d. net. 


A Guide to the Electrical Examinations. By F. H. TAvLon. 
(London: Percival Marshall & Co.) 1s. net. 

It will be seen from the above list that the deluge of elemen- 
tary text-books for electrical engineering students continues 
with unabated vigour. Perhaps it is scarcely right, however, 
to include the book at the head of this list among so-called 
elementary text-books. Asa matter of fact it is more of an 
encyclopedia of mathematical applications such as must be 
studied by candidates for university degrees in science. It is 
not a work that can be recommended to a first-year student of 
electrical engineering, but we can conceive of no better work of 
reference for the man who has advanced to his second or third 
year. Nomatter whether he be studying engineering, physics 
or chemistry, he will tind in Dr. Mellor’s book a veritable 
mine of information without which he will be placed at a 
great disadvantage. We do not wish to infer that the informa- 
tion cannot be obtained elsewhcre, but Dr. Mellor has suc- 
ceeded in picking out a large number of vital points, at the 
same time omitting material which may well be left to special 
text-books. Not only to students, but also to those who have 
passed the student stage and are engaged in highly technical 
work, we can strongly recommend this book. 

Mr. Sewell's book differs very little from former editions. 
Certain of the illustrations have been improved and a consider- 
able number of examples have been added to the appendix. 
These examples are of great value, both to students and 
teachers, and might be added to still further without occupying 
an undue amount of room. The appreciative remarks which 
we made concerning the first and second editions of the book 
apply equally well to the third. 

Anything beyond a few words of acknowledgment of the 
sixth edition of a book might well be considered superfluous. 
Prof. Jamieson has made few alterations to his fifth cdition, 
and he has used as a frontispiece a reproduction of Mr. Acland 
Hunt’s picture of Dr. Gilbert showing his experiments to Queen 
Elizabeth. This picture, it will be remembered, was presented 
by the Institution of Electrical Engineers to the town of 
Colchester, The book has becn written specially for and is 
undoubtedly suited to candidates for the Board of Education 
first stage examination. | 

Mr. Alexander's book is of a type that is becoming all too 
common nowadays. It is obviously a well-meaning attempt to 
provide a simple non-mathematical treatise principally for use 
by students of the kind usually found in evening classes. To 
write a successful book for this purpose is no easy task, and 
Mr. Alexanders labours have proved that the problem still 
remains to be solved. We can congratulate the author neither 
upon his illustrations nor upon his ability to express matters 
in à happy manner. When discussing the amperes the author 
states: The symbol is A or C. It is j4th part of a C.G S. 
unit, and is expressed as 10-7!" The ambiguity would not be 
of great moment if only the author had previously defined the 
C.G.S. unit. 

Messrs. James and Sands’ book is a very useful little work, 
and the greatest fault we have to find with it is that it is not 
provided with an index. For teachers and students in applied 
classes it contains a large amount of matter put in a convenient 
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form. As a laboratory handbook it cannot be considered 
desirable, and the authors apparently had no intention of 
recommending it for this purpose. The theory is reliable and 
the numerical examples possess the merit of accuracy. 

The title of Mr. Taylor's book is self-explanatory. In addi- 
tion to a large number of particulars relating to the electrical 
examinations of the City and Guilds of London Institute, and 
of the Board of Education, the author gives many examination 
questions followed by model answers. For students preparing 
for the examinations conducted by the above-mentioned bodies 
the book will prove of considerable service. 


Die Blektrolyse geschmolzener Salze. By Von Bicmanp Lorenz. 
Part I. Verbindungen und Elemente. Part II. Das Gesetz von Fara- 
day. (Wilhelm Knapp Halle.) 1905. Part I. 8m. Part II. 8m. 

These books complete the 20th and 21st volumes of Mono- 
graphien über Angewandte Electrochemie.” No one is better 
S ualified to deal with this very difficult branch of electro- 
chemistry than Prof. Lorenz, who has himself done to much to 
simplify and elucidate the methoda and to expand the theory 
of this subject. 

Part I. deals with the preparation and actual electrolysis of 
the salts of the various metals which have been reduced by the 
electric current. Historical data is fully given and the pro- 
perties of the different metals are also set out. The book 
commences with the electrolysis of fused salts of the alkali 
metals beginning with lithium. Twenty-five pages are devoted 
to sodium, commencing with the work of Faraday on the 
electrolysis of sodium chloride and going back on p. 18 to the 
experiments of Davy in 1808, when he first isolated sodium b 
the electrolysis of sodium hydroxide. Although the boo 
deals largely with laboratory methods, manufacturing processes 
are also described, although not in the detail which the technical 
reader might desire. 

But we venture to think that as the theory of the processes 
are so carefully dctailed, manufacturers would do well to study 
this work carefully before taking up the technical processes. 
Much labour would often be saved if those who desire to work 
on a commercial scale would first of all thoroughly master the 
theoretical side of the question. 

Very little work has been done upon the electrolysis of fused 
organic salts and what has been done will hardly have the effect 
of stimulating research, because most of the results have led 
into a cul-de-sac. 

Part II. treats mainly of theory, and deals with the appli- 
cation of Faraday's laws to the electrolysis of fused salts and 
to the conductivity, &c. One of the great difficulties met with 
in the electrolysis of fused salts is the diffusion of the metal in 
a state of fine division throughout the electrolyte, forming what 
is called a ** metal fog." In sec. 10 experiments are described 
which show that very considerable quantities of a metal actually 
dissolve in the fused electrolyte. Thus at à temperature of 
580 deg. 0:0052 grammes of lead dissolves in 40 minutes in 
fused fead chlorate, but when the temperature is raised to 
956 deg., the boiling point of lead chloride, 0:3212 grammes 
dissolved in 14 minutes. After reading this monograph one 
feels that not only is Prof. Lorenz a splended experimenter, 
but that he is full of ideas. 

The monograph is by no means easy reading, but it well 
repays a careful study, and is therefore to be highly recom- 
mended. German writers as a rule delight in prolixity, but 
although this book consists of 257 pages it is difficult to lay 
one’s finger upon any special part and say this might have 
been left out." 

It will probably be new to some students of electro-chemistry, 
that by electrolysis of a mixture of fused salts of different 
metals, separation of the metals can beobtained. For example, 
when a mixture of the fused chlorides of zinc and lead are 
electrolysed the lead is first deposited out and then the zinc. 
In a mixture of silver, lead and zinc chlorides, the silver is 
first deposited. Particulars of mixtures of fused salts will be 
found in scc. 16. 

On looking through the index of the authors, both in this 
and in the preceding volume, we regret to see how compara- 
tively little work has been published in this country upon the 
subject. And yet the first work was done by Davy ; in fact, 
we were the pioneers. We hope that these two monographs 


will be read by electro-chemists in this country, and that they 
will interest themselves in the electrolysis of fused salts ; the 
very difficulty of the subject should serve as an incentive. 
dae ng AN ih pub par 1e Dare de Longdo 

This fat little annual of nearly 900 pages comprises a calen- 
dar for 1906, extensive astronomical tables as in former years, 
and a large collection of valuable data and tables relating to 
many branches of science, including electrieal science, physics, 
chemistry, thermo-dynamies, &c. A number of illustrated 
articles in connection with this year's eclipse of the sun are 
appended. Ex | 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 380.) 


METER TESTING (continued). 


Testing Motor Meters.—A set of motor meters of the same 
size and make having been connected up in series on the test 
table and unclamped, the first thing to do is to examine all the 
counting trains to see that they are free, and that there is 
sufficient—but not too much—play betwcen the worm and 
wormwheel. They should also be examined for constant— 
i.e., that they have the correct train for their size. With 
meters having a uniform speed and constant, this becomes 
hardly more than a matter of inspection after a little practice, 
but a short dial run should also be made. The jewel should 
be quite smooth and possess & polished surface, which can be 
ascertained by feeling it with a sharp needle. 

The brushes and commutators next require examining (in 
such meters as have them). Upon the state in which these 
are left depends to a very great extent the successful running 
of this class of meter. The tension with which they press on 
the commutator should be just enough to prevent sparking 
with slight vibration. The correct tension is felt by lifting one 
brush off the commutator. The second brush should leave 
the commutator when the one lifted is between j'y in, and ; in. 
from the commutator. Each brush should bear quite flat and 
not on its edge; this is most important. The shunt current 
should not be left on while the brushes are being set. 

It may save a lot of trouble if the compounding coil is testcd 
to make sure that it is helping and not opposing. This is easily 
done by tapping the meter with the shunt current on, but no 
main current ; the disc should then rotate slowly in the right 
direction. Meters having brake magnets should be carefully 
examined to see that no grit or particles of iron are between 
the poles and the brake disc, and that no hairs or stray threads 
are clinging to the armature. 

Motor meters containing mercury are more difficult to 
examine owing to the armature, or moving part, being enclosed 
and not visible. If friction is apparent by bad or non-starting, 
the first thing to examine, as in other motor meters, is the 
wheel train, especially where it gears with the main spindle. 
To examine the jewel it is necessary to empty the mercury. 
Sometimes bad starting may be due to contact of the main 
spindle with the clamping gear or to bubbles in the mercury, 
or perhaps an iron filing in the mercury chamber, in which 
case the mercury must be emptied out in tho hope that it may 
bring the obstruction with it, fresh clean mercury being used 
to refill the chamber. 

After having ascertained that the friction is not above the 
normal and that the meter starts with the usual starting 
current, the full load may be switched on, and after running a 
short time the test at this load made. A test at a low load 
(Poth or th of full load) will then be sufficient for meters 
having a straight line law, but in those cases where the law is 
otherwise, tests at intermediate loads will be necessary. 

Some meters are affected by a short-circuit, the usual effect 
being a weakening of the brake magnets caused by the intense 
momentary field set up by the rush of current through the 
main coils. It is, therefore, advisable to cause a short circuit 
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through such meters by connecting them through a fure of 
double the meter capacity to a supply at the correct pressure. 
It is not necessary to do this to every meter after it has been 
ascertained that no damage is caused. Many meters are pro- 
vided with an iron plate between the coils and the magnets, 
which acte as a magnetic screen, and diverts the path of the 


field, causing it to pass through and above the screen instead. 


of through the magnete. In some meters the magnets are 
placed so that their length is at right angles to tho field of the 
eoil, in which case they are little affected. 

. Where tests have to be made by taking readings as in the 
case of the Aron and electrolytic meters it is necessary to 
make the run long enough to produce a reading sufficiently 
large to prevent an error of more than 0°5 to 1 per cent. in the 
reading at the most. This means that a reading of at least 
20 B.T.U. must be obtained on such meters as the Bastian or 
Wright electrolytie, or 2 on the last dial but one of meters 
possessing dialtrains. Alargerreading, however, isrecommended. 


The current and volts require to be kept constant by regu- 
lating during the test. Electrolytic meters, such as the Bastian 
or the Wright, which necessarily require a long run may con- 
veniently be tested by means of a good motor meter, such as 
an O.K. which can be standardised during the run. 

In this way it is not necessary to regulate during the test, 
asthe current variations ought to be felt both by the meters 
under test and the meter used as the auxiliary standard. 
Provision should be made for connecting up a number of such 
meters, as a quantity take very little longer to test than a few, 
the only difference being the extra time in taking the readings. 
It is desirable to test shunted meters at more than one load to 
ascertain if the curve is a straight line. If the cell circuit 
resistance is not properly compensated for temperature the 
errors will not be the same. The cell circuit may be tested for 
resistance at two temperatures differing by about, say 15°C., 
when practically no difference should be found in the resist- 
ance if the compensation is correct. When the necessary tests 
to ascertain the curves of the meters are completed, the shunt 
currents of watt-hour meters may be taken, as also the starting 
current, after which all current is switched off; the end of the 
shunt which had been disconnected from the maiu replaced, 
and the meters are ready for insulation test to case. 

The quickest way to ascertain the insulation resistance is 
with an ohmmeter and generator. Prepayment meters require 
further testing to prove the accuracy of the prepayment gear, 
which is usually an attachment to the ordinary meter. These 
tests include: (1) Checking the ratio of the additional 
wheels and pinions of the prepayment attachmont, which is a 
similar operation to the ascertaining of the watt-hours per 
revolution. (2) Tests of the slot with actual coins. For this 
purpose it is desirable to collect a few new, medium, and very 
thin coins, as any and all of these will probably be used in 
practice. The slot should also be tried with other coins than 
those for which the meter is designed ; for instance, a meter to 
take sixpenny pieces should not allow of farthings being in- 
serted ; one designed to take shillings must not have a slot 
capable of admitting halfpennies, and so on. (3) Tests of the 
cut-off gear and switch: Several trials should be made to 
ascertain that the cut-off gear acts without fail und that the 
switch is not likely to stick in when it should come off. Equally 
important is it that it cannot, by shaking or otherwise, come off 
too soon. 

The switch should be double break and quick break, its con- 
tacts being good. Switches in prepayment meters have up to 
the present not been particularly good, and the author has had 
trouble with these, more especially in the contacts, the switch 
acting, but not making good contact. This is a most important 
point in connection with prepayment meters, as nothing tends 
to put this system of charging so much into disfavour as the 
fact that a consumer is left in the dark after having put the 
coin in. 

It would be a long operation to test the meter for cut-off by 
running it even at full speed in the usual way. Several types 
of prepayment meters can, however, be run down by hand ina 
few seconds, and consequently many tests can be made in a 
short time. The method differs with each meter. When test- 
ing the cut-off in this way, on nearly reaching the point at 


‘which cut off takes place the speed of running down should be 


reduced to the normal rate if possible and care taken that the 


cut-off does not occur prematurely due to shaking ; it is not of 
great importance that the meter be within the 24 per cent. 


limit of accuracy when running to the point of cut-off at each 
test; probably this accuracy would not be obtainable. Demand 
indicators are very casy to test. A number are connected up 
in series with the standard instrument in circuit. They are 
all set to zero and steady currents of different strengths are 
passed through them for the specified time (or perhaps a little 
longer at low loads). After each “run” a reading is taken. 


Those intended for motor loads should be tested with, say, 


100 per cent. over load fora minute or two. If provided with 
two scales, which is usual, one being calibrated in amperes and 
the other in units to be consumed per quarter (or other period) 
before the reduced price is charged, the latter scale should in 
each case be checked by calculation at a low, high, and inter- 
mediate point. Sample meters, that is to say, meters of a new 
type not previously employed should be further tested for 
torque, effect of temperature and drop. 

The full load torque of meters varies from about 30 gramme 
centimetres down to about 1 gramme centimetre, the torque of 
the majority being considerably under the higher figure men- 


tioned. Apparatus for measuring the torques has already been 


described. From the supply undertaking’s point of view—as 
also the consumers—the permanence of the accuracy is the impor- 
tant point, and this depends on the driving torque to a large 
extent. The friction may increase with time, but the higher 
the driving torque the less the curve of accuracy is affected by 
a given increase of friction. The increase in the frictiou in no 
way depends on the initial friction, but on mechanical details, 
such as quality of jewel, accurate cutting of wheels in train, 
dust, &c. | 
(To be continued.) 


STREET LIGHTING. 


The following is an abstract of the discussion which took 
place at the Manchester Local Section of the Institution of 
Electrical Engineers on December 12th, in connection with 
Mr. Haydn T. Harrison's Paper on the above subject. The 
Paper itself was published in abstract in our last two issues, 
pp. 351 and 388 :— 


The CHAIRMAN (Mr. S. L. Pearce) thought that not the least interest- 
ing portion of the Paper was that dealing with the various methods of 
measuring illumination. Seeing that all tests are made largely for com- 
parison, he thought it preferable to fccus the light and measure the 
normal ray at various distances from the source of illumination. This 
method eliminates all reference to the angle of the screens, and also dis- 
poses of any consideration regarding height of lamps. Direct illumina- 
tion, of courte, meant making an adjustment every time a measure- 
ment was made at a different angle, but this added nothing appre. 
ciably to the length of time taken ; every photometer maker took this 
point into consideration in the design of the instrument. With reference 
to the Manchester curves, the candle-power foot for the normal ray was 
measured at different distances from one souroe of illumination, and then 
the photometer was turned round and similar measurements taken from 
the cecond source. Two overlapping curves were thus obtained, and by 
summing these a third curve was arrived at, which gave the total maxi- 
mum illumination sent to any point from the two sources of light. He 
cordially agreed with the author that the use of a few large units of light 
for street illumination did not give the best result:, bat wa3 not prepared 
to go to the limit Mr. Harrison did in the other direction. 

Prof. A. SCHWARTZ sympathised with the author’s evident desire for 
simplicity, but he was afraid that in endeavouring to attain this simplicity 
the author had partly disregarded some matters of fundamental impor- 
tance. The author, in common with most engineers, had almost totally 
disregarded questions of colour, steadiness and suitable intrinsic bril- 
liancy, and the speaker urged the importance of their consideration. 
Recognising that the human eye had been developed under the influence 
of sunlight, they would agree that that artificial light which most closely 
approximated in composition to daylight would be the most suitable 
for seeing by. Daylight was only white about noon, and as the 
sun set more and more of the blue rays were filtered out by the 
atmosphere and the light became more yellowish in character. He 
favoured an artificial light with the same tendencies; some arc lamps 
that were bluish and Welsbach lamps, which were greenish, were 
not so visually useful, as they might be. Further, on examining 
the spectrum of daylight with & photometer, about 80 per cent. of 
the total luminosity would be found to reside in the yellow region. 
With regard to the question of intrinsic brilliancy, it should be a funda- 
mental rule of proper illumination that all radiants of high intrinsic 
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brillianey should be kept out of the field of view as far as possible, unless 
eee with diffusing globes. He considered high-temperatuce fila- 
ments, such as in the Tantalum, Osmium and Nernst lamps, particularly 
when furnished with the author’s reflecting device, too trying if not shaded 
and if mounted on short posts. The author had stated that the process for 
obtaining contour curves after the manner of Mr. Trotter was so laborious 


and intricate that he could not advise anyone to undertake it. Stimu- 
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lated by this remark, he had, in conjuction with his colleague, Mr. C. F 
Smith, taken some of the interesting and valuable illumination curves 
obtained by Mr. Pearce for the Manchester streets and plotted the con- 
tours by a simple graphical process, shown in Fig. l. Considering the 
illumination from two sources, A and B, the 1 candle-foot contour could be 
plotted from the intersection of circles of equal illuinination, described 
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Fia. 2.—Ccurves FOR GILDERT ARCS. 


about A and B as centres. Figs. 2 and 3 show contoure obtained 
in the case of the Gilbert arcs in Albert-square and the intensified gas 
outside the School of Technology. He did not quite know what the 
author meant by the term diversity factor, but presumed it referred to the 
rate of change of the illumination, in which case it would not be sufficient 
to know only the maximum and mimimum values as the author claimed. 


Fig. 8.—CUBVES FOR INTENSIFIED GAS ALONGSIDE SCHOOL OF TECHNOLOGY, 


The iris at full aperture had an area of from 15 to 20 times that of its 
minimum opening, and its rate of accommodation was slow, being several 
seconds, and it must be borne in mind that the real criterion of visual 
usefulness was not the illumination, but the product of the illumination 
and the effective aperture of the iris at the time. 
Mr. D, L. SANDS saw no reason whatever for using a fixed photometer 
screen, however 45 deg. is probably the best angle for a fixed screen. The 


author answers this question by stating “that it requires another adjast- 
ment every time a measurement is made, thus not only complicating the 
design of the instrament, but also increasing the time occupied in making 
the tests.“ The speaker's experience was that with a direct-reading 
photometer the adjustment objected to by the author of the Paper 
can easily be made in five or six seconds, and that this adjust- 
ment, besides enabling the operator to obtain the direct illumination 
from the source of light, insures that the source is in strict alignment 
with the photometric axis. Fig. 4 illustrates these points. The disc on 
being turned from the sighting position A (normal to incident beam) to 
the testing position B (midway between lines A and C), presents the same 
angle of incidence to both light sources, then the value CP/d? is the 
direct illumination from the source under test—:.e., illumination on a 
surface in position A, the value CP being the candle-power of the standard 
lamp employed. The illumination on a horizontal surface at this point 
can easily be obtained by multiplying the value CP/d? by the sine of the 
angle contained between lines A and C. A great advantage of this 
arrangement is that the further away from the light source the 5 
is placed the more nearly normal does the diso become to the incident 
beam, whereas in the case of the screen fixed constantly at 45 deg. the 
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incident beam is exactly normal to the diso at a point in the street which 
is as far distant from the lamp standard as the light source is above the 
photometer ; but if the photometer is moved in either direction from this 
position the angle of incidence is inoreased, and consequently the sensi- 
tiveness of the instrument is depreciated, especially in the case of low- 
intensity street lamps. 

Mr. J. G. NEWBIGGING, Chief Engineer Manchester Corporation Gas 
Department, defended the value of the opinion of the man in the street," 
whose views on street lighting are quite unbiassed, although treated with 
contempt by Mr, Harrison. He did not know on what grounds Mr. Harrison 
claimed that elestrical engineers have less antipathy to the actual measure- 
ment of street lighting than gas engineera have, The latter have everything 
to gain by such a method of comparison, because, on Mr. Harrison’s 
own showing, a so-called 1,000 c.p. arc lamp only gives an actual light of 
600 candles, or 40 per cent. less than the nominal power. If photo- 
metrical observations were taken of a nominal 1,000c.p. gas light and a 
nominal 1,000c.p. arc light at intervals of, say, 10 minutes over a period 
of several hours, it would be found that the gas light would give a greater 
percentage of efficiency than the aro light, and this is the only true basis 
of comparison on photometrical lines. It is, however, well known that 
the varying conditions existing in the streets, such as vibration and the 
state of the atmosphere, render the comparisons on photometrical lines 
alone not absolutely reliable. There is another point in making a com- 
parison between electric arc lighting and incandescent gas lighting that 
must not be lost sight of, and that is, in the case of electric arc lighting 
the whole of the light is reflected downwards by the aid of reflectors, 
whereas in the case of incandescent gas lighting a portion of the light is 
allowed to travel upwards. This accounts for the inoreased illuminating 
power which has been obtained by the President and others when taking 
photometrical observations of the two systems of street lighting. It is a 
moot point whether the reflecting of all the light downwards is advisable, 
because the sharp line which divides the darkness above the reflector 
and the light below the reflector creates an oppressive effect on those 
walking in the street, It is, after all, largely on the general lighting 
effect by which different methods of street lighting will be judged, and 
the speaker maintained if this general effect in the one case is better than 
the other it is impossible to prove by photometry that the opposite is the 
case, After asserting that the comparative photometrical observations of 
gas and electric lighting which have been put forward from time to time 
by electricians are totally fallacious and misleading on account of the 
unequal conditions under which the lights have been compared, Mr, 
Newbigging quoted at some length the views of Mr. A. O. Morton, the 
chairman of the Streets committee of the City of London Court of Common 
Council on the question, in the course of which Mr. Morton had stated 
that since that replacement of some of the City lighting by incandescent 
gas they had been getting four times the light for the same money. In 
comparing the respective prices charged for gas and electricity the author 
of the Paper had stated that in taking the cost of gas at 2s, per 1,000 
cubic ft. he had taken a price at which only 12 towns out of 223 were 
able to charge, all the others being higher, whereas 14d. per Board of 
Trade unit was higher than was being charged by a large number of elec- 
trical undertakings. He would like Mr. Harrison to show him the electri- 
city undertaking in existence that is able to make the same percentage of 
profit, or, in fact, any profit at all, on their capital outlay, by charging an 
average all-round price of 14d. per unit, as the gas undertakings do who 
charge 2s. per 1,000 cubic ft. ‘The argument brought forward by the electri- 
cians that as the street-lighting customer is a heavy-load customer they are 
able to supply him at a less cost applies equally to the gas undertaking. He 
expressed the opinion that the question of the respective values of 
gas and electricity for street lighting, both from the point of view of 
effectiveness and coat, could only be settled by each department in a town 


or city haying allotted to them an equal area, say a street or squaro, and 
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each undertaking the lighting on a basis to be agreed upon, the total 
cost in each case of capital outlay and maintenance carefully notsd, and 
the consumption of gas and current properly registered, photometrical 
observations of the lights being taken on equal lines.. Mr. Newbigging 
expressed his conviction that incandescent gas lighting has nothing to 
fear, and would in the future still more firmly establish itself as the best 
and cheapest method of lighting the streets. | cu 

In his reply, Mr. HARRISON maintained his opinion about the use of 
45 deg. for the photometric tests against those methods advocated by the 
Chairman (Mr. S. L. Pearce), Prof. Schwartz and Mr. Sands, and pointed 
out that to add together candle.foot measurements obtained from various 
sources was misleading, as the result would not represent useful illumina- 
tion, as only one side of the illuminated body could be seen at one time. 
In reply to Mr. Sands, the author concluded he referred to the ‘‘ Sim- 
mance-Abady ” flicker head. He had used this for two years, but objected 
to the extra adjustment for the angle, which could not be made without 
striking matches, whereas in the instrument exhibited, the angle shown 
by the light spot could be read at once. In reply to Mr. Newbigging, he 
said that he was misunderstood with regard to the opinion of ‘‘ the man 
in the street,” and if Mr. Newbigging would refer to the Paper he would 
find that he did not undervalue that opinion, but he considered that the 
„man in the street who is called upon to judge on a subject he knows 
little about was often misled by appearances. 


CONFERENCE ON SMOKE ABATEMENT. 
(Concluded from p. 393.) 


Thursday, December 14th. 


Sir William Preece, as chairman for the day, read an address 
of which the following is an abstract :— 


After briefly mentioning the exceptional cleanliness of the Berlin atmo- 
sphere, where a patent fuel was burned in very large grates, quite enclosed, 
after the nature of a radiator, the Address pointed out that the presence 
of carbon particles in the air was a proof of the imperfect combustion of 
coal in domestic as well as in factory fires. To minimise fog, therefore, 
it was necessary to reduce the number of carbon particles in the air, and 
this must be done by improving the methods of combustion. 

The proposals to establish a few large power houses on the river in 
London to supplant the 70 or 80 scattered electric generating stations 
now existing, had one great merit--they would abate the nuisance of 
smoke and introduce more perfect methods of fuel combustion and so 
reduce fog, for the cheapening the cost of production of electric energy 
means the adoption of every known means of economy. 

Internal combustion engines where producer gas was sucked in and 
exploded was another promising field for the enthusiast, They produced 
no smoke and discharged no particles, but they were limited at present 
to small engines and are not yet applicable to the great power houses 
that were now increasing in all industria! areas. 

There were many well-known smoke-consuming processes. Bituminu- 
ous coal could be burnt completely so as to emit no smoke. It was only 
necessary (1) to regulate and heat the air supply to the furnace, (2) to 
secure and maintain the proper temperature in the furnace, (3) to control 
the escaping gaseous products up the chimney. Such arrangements are 
undoubtedly economical. Crossfield & Sons, of Warrington, had saved 
1,000 tons of coal per week by adopting scientific smoke abatement 
methods. Newness & Co. and the Cardiff Railway Co. asserted that they 
had saved 25 per cent. of their coal consumption. A firm of brewers in 
London had saved £3,500 per annum, and he could speak from his own 
experience that wherever such appliances had been used marked econo- 
mies had followed. But it must be remembered that chimney, flue, far- 
nace, mechanical stoking, air regulation, preparing, elevating and con- 
veying fuel, and water heating, all lent their weight to the desired consum- 
mation—the complete conversion of the potential energy of coal to the 
kinetic energy of heat and the total elimination of smoke, The produc- 
tion of smoke was a wasteful and useless barbarism, and he hoped this 
Conference would drive that fact home. 

The Smoke Abatement Society prided itself on the number of convic- 
tions it had obtained under the Public Health Act of 1891. It would be 
much more effective if they recorded the number of firms who had adopted 
scientific measures and shown their economical results. This would 
excite emulation—a very potent force in commerce and industry. Law 
was not so effective as simple common sense. Satisfy people that money 
could be saved and they would save money. Most people rejoice in doing 
what they were told they ought not to do; it was the cussedness of 
human nature. 

Legislation was often obstructive, for it excited the love of resistance 
to enforced action against personal will and party proclivities. People 
would not adopt smoke-consuming systems if they could avoid it simply 
to comply with supposed parliamentary tyranny. It was different when 
their pockets were touched and when they were convinced that economy 
resulted. Then political objections disappeared, and common sense, or, 
in other words, science, reigned supreme. He thought legislation 
would be looked upon with more favour if “ emitting black smoke ” 
were regarded as an occasional, exceptional occurrence and treated 
as an ordinary nuisance, done with negligence, and which had been 
provided against by every reasonable precaution as determined by 
Lord Blackburn’s judgment. Sudden fogs, sudden breakdowns, unexpected 
accidents, might cause the steam to lose pressure, and then, in electric 
generating stations, for instance, the engineer in charge had to decide 
between the loss of voltage and the presence of smoke. He ghould 
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always support the maintenance of voltage, for the loss of voltage would 
affect a large district and a great number of innocent people, whilet the 
presence of smoke might affect one engineer only. However, there was 
no excuse for neglecting to take reasonable precautions. . 2n 


Factory and Trade Smoke Abatement formed the subject 
for discussion, and eight Papers were submitted dealing with 
the matter from various points of view. We give below ab- 
stracts of some of them :— 


STOKING AND SMOKE ABATEMENT. 
BY COMMANDER W. F. CAHORNE, C.B. 


This Paper emphasied the importance of the employment of only 
trained men as stokers, stating that the efficiency of several forms of 
smoke consuming appliances was more or less dependent upon careful 
attention of the stokers. Speaking of mechanical stokers, the author 
expressed the opinion that it did not seem probable that they would 
supersede hand-firing to any extent owing to the drawback of wear and 
tear, and also what he considered the obvious certainty that moving 
machinery exposed to the intense heat of furnaces is specially apt to get 
out of order.” 


THE ABATEMENT OF SMOKE IN FACTORIES. 


BY SAMUEL RIDRAL, D.SC., F. I. C. 


This Paper contains an analysis of the replies which had been received 
to a circular letter issued by the Coal Smoke Abatement Society, and 
addressed to 63 firms, in respect of whose manufactories or chimneys no 
smoke nuisances had been observed for six months, Of the 42 firms 
which replied, 38 supplied information of whom 32 agreed to the publica- 
tion of their methods. Three firms have substituted gas engines for 
steam plant, leaving for further analysis the information supplied by the 
remaining 35 firms. Thirteen firms mainly ascribe their success in pre- 
venting the emission of smoke to careful stoking. to 

Of mechanical devices for economising fuel, 18 firms snpply informa- 
tion of the results of their experiments. The British fuel econo- 
miser, Martin's patent smoke-consuming door, Bichard's patent forced. 
draught tubular fire bars, supplying heated air to back of bridge, 
and induced draught, are all described as economical; perforated furnace 
doors are fairly economical; a slight saving is reported with Johnson's 
economiser, one chain grate stoker was not successful, a steam blower is 
given as not economical, Meldrum's forced draught is described as very 
economical, also automatic air louvres; Venetian fire bars are stated to 
be effective, but extravagant of coal, and in one case a Venetian rocking 
furnace has saved 10 per cent. of fuel. Two firms which have tried 
various mechanical devices, emphatically disclaim any benefit derived 
from them, and support the evidence of other firms in favour of careful 
stoking. Two firms ascribe success to the height of the chimney shaft 
giving an excellent draught, and one of them, in addition, to the fact that 
their boilers have been “set” with large flues. One firm is abandoning 
their mechanical devices in connection with their boilers and steam 
engines, and is replacing them by electrical machinery, in the hope of 
effecting an economy. It will be seen from these replies that though 
not denying the efficacy of many mechanical devices, yet the general con. 
census of opinion favoura skilled and careful stoking as of the first im- 
portance. 


THE ARTIFICIAL PRODUCTION OF PERSISTENT FOG. 


BY THE HON. ROLLO RUSSELL, M.A., F.R. MET. SOC. 


This Paper gave an able exposition of the meteorological phenomena 
connected with the formation of fog, pointing out in particular the more 
serious effect which smoke particles have on the precipitation of moisture 
in the atmosphere than fine dust of other kinds, owing to soot being one 
of the most effective radiators of heat. 


AIMS AND WORK OF THE HAMBURG SMOKE 
ABATEMENT SOCIETY. 


BY JOHN B. C. KERSHAW, F. I. C. 


This society is an entirely voluntary organisation of steam-users, 
and has now been in existence 3} years. The work of the society is 
controlled by a committee of six to nine members. The technical 
and scientific work is undertaken by the staff of experts retained by 
the society for this special work, consisting of a chief engineer, two 
assistant engineers, two instructors for firemen and one clerk, while 
for special steam-raising and other trials, three additional assistants 
had also been employed. The society is entirely self-supporting. In 
the two valuable reports which have been issucd great stress is laid 
upon the improved efficiency obtained by the instruction of firemen in 
the proper performance of their duties. In this connection the engineer 
of the Hamburg Society wisely emphasises the fact that smoke abate- 
ment by untrained stokers, without scientific supervision, generally ends 
in failure; for their plan is simply to allow air in enormous excess to 
flow through the furnaces, which means great losses due to the heat pass- 
ing away up the chimney and high fuel costs per pound of water evapo- 
rated. The highest tests in these reports show losses from this cause 
amounting to 27:4 per cent., or over one-fourth of the heat value of the 
fuel burnt. l . "-— : 

The other branches of the society’s work—namely, alteration in tbe 
design and methods of working of the plants under their charge are also 
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dealt with in these two reports, and shows the improvements obtained by 
the eystematic and scientific control inaugurated by the society in place of 
the methods which had been formerly in use. 

During the 14 months ending December 81, 1904, 32 installations were 
submitted to the first thorough examination and test, and 71 firemen 
received instruction in their duties at these plants for a period of 175 
days. Seventy-four installations were visited for the second, third and 
fourth time, and in connection with these visits, 190 tests were made, as 
a check upon their continued good working. The total number of reports 
issued from the central office in connection with these and other tests was 
226. As already pointed out, over 300 firemen have now received train- 
ing in their duties at the hands of the expert staff of the society. 

The practical lesson which we in this country might learn from the work 
of the Hamburg Society, wae, he thought, that the smoke problem is to be 
solved, like many another problem, by application of the method of self 
help. Manufacturers and fael-users generally in this country, must be 
taught that the emission of black smoke is largely preventable, and that 
the smokeless combustion of fuel promotes economy when carried out 
under proper supervision. What is wanted. however, is some society or 
organisation which will provide fuel-users with the technical advice and 
oversight required for obtaining the smokeless combustion of fuel in 
their own works. The Hamburg Society, in the author's opinion, is such 
an organisation, since it is showing manufacturers how to combine 
together to attack the evil at its source—namely, the boiler and heating 
installations in their own works. It would be well if similar societies were 
started in every large centre of manafacturing industry in this country. 


ON PRECAUTIONS NECESSARY FOR MAKING RELIABLE 
OBSERVATIONS ON SMOKE DENSITIES. 


BY JOSEPH W. LOVIBOND. 


The author of this Paper describes an instrument of his own design for 
measuring and recording the density of emoke as it issues from chimneys 
by the tontometer equivalent colour scales. The instrument consists at a 
rectangular tube 13 in. by 1 in., section 4 in. long; one end is closed 
except a circular 3 in. openiog used as an eyepiece. The purpose of the 
tube is to cut off disturbing side lights, which never equally affect two 
colours placed side by side, as when matched without this protection a 
chavge of position will certainly disturb it. In the middle of the tube is 
a diaphragm having two j in. square apertures 3 in. apart; one is intended 
to command the smoke to be measured, and the other is filled with a 
beam of diffused daylight for comparison. The object of the z in. open. 
ings is to limit the field of view to the area of smoke under observation. 
At the open end the base is prolonged 2in., forming a stage to carry a 
reflector, which consists of a slip of Chance’s matted white opal glass 
fixed at an angle of 15 deg. with the prolonged stage. The standards are 
slips of neutral tint glass sliding in grooves on one side of the instru- 
ment, intercepting the beam of diffased daylight and reducing its 
luminosity according to the absorptive value of the glasses themselves, 
which had previously been co-related to the equivalent ssales ; each 
glass and each combination is separately measured, and their values in- 
scribed on top of the instrument in neutral tint units for ready reference. 


A general discussion upon all the Papers followed :— 


Mr. J. P. GIBSON, of the Public Health committee of Edinburgh, 
laid much of tke trouble of the emission of black smoke to bad stoking. 
He had made a practice of sending one of his inspectors to superintend 
the stoking in works which offended in regard to the smoke trouble. He 
advocated the amplification of the present powers of local authorities, 
but at the same time thought much would be accomplished by paying 
greater attention to stoking. 

Mr. W. H. PATCHELL welcomed the spirit of sweet reasonableness 
row manifested by the Coal Smoke Abatement Society. When proseou. 
tion was turned into education, much more would be accomplished. He 
was about the first engineer to start induced draught in London on a 
large scale, and he put his company to a very large expense in doing it, 
but he was sorry to say that it wasa huge failure so far as hot air went. 
With regard to mechanical stokers generally, he had had samples of 
nearly all types through his hands, but with most of them more smoke 
could be made than steam. He knew of a case in which a whole battery 
of mechanical stokera had been removed and hand firing resorted to. The 
load was so variable in most electricity works that it was impossible to 
use mechanical stokers exclusively. 

Mr. J. GELDARD, of the Bradford Dyers’ Association, referred to a 
case in which no less than 834 per cent. of the coal bill had been saved 
by paying greater attention to the stoking. In his opinion machine 
stoking was absolutely smokeless when used with ordinary common 
sense. Hundreds of Loader firms used smoky north-coantry coal and 
mechanical stokers, and smokeless chimneys were the result. 

Mr. R. S. RICHARDS said that he was convinced that the smoke nui- 
sance in London was not nearly so bad as in Edinburgh and Glasgow. 
He emphasised the necessity for greater education with stokers, and knew 
of instances in which mechanical stokers bad had to be removed, solely 
owing to the want of intelligence on the part of the men operating them. 
He looked to the time when heating by electricity would be universal; he 
did not see why we should be bothered with what was always more or less 
a nuisance — viz., gas heating. 

Dr. ORMANDY (Messrs. Crossfield, Warrington) said that the cause of 
the failure of mechanical stokers in many cases was that they were under 
the control of the engineering staff. His firm had mechanical stokers 
which at first caused so much smoke that their name became a by-word, 
so frequently were they fined. The chemical staff were then instructed 


to take charge ot things. The conrequence was that the stokers were 
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made to work, and the economy was increased with very great rapidity. 
At Warrington his firm had saved £25,000 per annum by the improved 
methods that had been adopted, and the working of the various pieces of 
apparatus together with the record taking was managed by a few boys. 
The results were then handed over to the chemical staff to be dealt with. 
He recommended the training of a staff of such boys who could be hired 
out to small works by some organisation possessing the necessary chemical 
staff to subsequently deal with the records take». | 

Mr. McAULAY (Liverpool) said that under steady loads mechanical 
stokers were the best possible things to have, but with varying loads 
hand firing was the best. 

Mr. RHODES (Central London Railway Co.) entered & lengtby protest 
against the treatment which his company had received at the hands of 
the Coal Smoke Abatement Society. Even whilst experiments were 
being carried out to oure the nuisance they had been fined. 

Bailie ANDERSON (Glasgow) said the method adopted in Glasgow 
was to have trained engineers as inspectors who, when smoke was sean, 
immediately went to the manufacturer and discussed ways and means of 
avoiding the trouble. In 90 cases out of every 100 the trouble was due 
to bad stoking; and most people paid a man 21s. a week and expested 
him to solve the problem which that conference was trying to solve. 


Friday, December 15th. 


The Papers and discussion on the final day of tho Con- 
ference had reference to Administration, Legislation and 
Necessary Reforms.” The following Papers were read :— 


A PLEA FOR A SYSTEMATIC COMPARATIVE ANALYSIS 
OF THE AIR OF TOWNS AND A CONSOLIDATION 
OF THE LAW DEALING WITH SMOKE EMISSIONS, 


BY SIR JOHN URE PRIMROSE, BART. 

The Paper pointed out that, while there were standards for such 
things as noxious exhalations from works classed under the Alkali Acts, 
a suitable standard for city or town air did not exist. It had been calcu. 
lated that 6 tons of solid matter, consisting of goot and tarry hydro- 
carbons, are deposited every week on every quarter of a square mile in and 
about London. 

A glance at the various acts of Parliament on the subject showed the 
disparity that exists between them. They nearly all appeared to give 

wer to abate the smoke nuisance, and then, by the use of certain 
imiting expressions, permitted a loophole of escape. 

The act in Glasgow made it compulsory upon a respondent to prove, 
not only that he has constructed his furnaces go as, as far as possible, to 
consume the smoke, and carefully attended to and managed them ina 

roper manner, but also “that he bas used the best practicable means 
or prd s noke,” thus covering defects in chimney, flues, or any 
other part of his steam-raising or heating installation. Nothing was said 
as to the quality of the fuel, but, in his opinion, no person should be per. 
mitted to burn a low-class and smoky dross or slack in any furnace, no 
matter how perfectly constructed or how well fired, and escape the meshes 
of the law if the result is black smoke. Every town but Nottingham: 
suffered more or lesg from qualifying words, There the stoker or fireman 
might be the conviojed party and not the master or firm, as in the case 
of the Alkali Act, by which, if tbe issue of acid vapours be in excess of 
what is prescribed, the careless employee is made responsible, if, in the 
opinion of the inspector, the apparatus of the manufacturer is in perfect 
order. 

He was informed by the Chief Sanitary Inspector of Glasgow that over. 
90 per cent. of the complaints of excessive smoke taken against manufac. 
turing firms there, were caused by careless firing on the part of the stokers, 

The law, to his mind, was deficient as it stood at present. It needed 
amendment, and it also needed consolidating. The manufacturers in one 
town should in this respect be placed in an equal position with those in 
every other town ; otherwlse legislation against this evil would be partial, 
and would operate unfairly. 


— 


— — — 


THE PROPOSED AMENDMENT OF SEC. 24 (SUB-SEC. 6) 
OF THE PUBLIC HEALTH (LONDON) ACT, 1801, 


BY JULIAN 8. CORBETT, 
ö Barrister- at - Law. 

This sub-section reads as follows: (b) Any chimney (not being the. 
chimney of a rrivate dwelling house) sending forth black smoke in such 
quantity as to be a nuisance . . ." The author pointed out that the 

ifficulties were constantly occurring in proving that the smoke complained 
of was “ black.” E 

The Corporation of the City of Westminster had proposed to delete the 
word black from the sec:ion altogether. This would be merely to for- 
bid smoke that was a nuisance, and would jnvolve the proving in every 
case that the smoke complained of was of such a character as to amount 
to a nuisance—always a difficult proceeding. The society therefore 
suggested that the words black smoke” should be retained, and the 
words “or smoke inserted immediately after them. On the whole. 
however, it would appear that we stood far ahead of the majority of 
foreign countries. In most of these no legislation existed at all. In 
France and Germany no general law had been adopted. The serious 
opposition to any extension of the law came from manufacturers who 
pleaded that any further restrictions in smoke production are incom. 
patible with London remaining a manufacturing city. 

American legislature attached importance to a time-period, that is, to 
having a minimum period during which the emission of objectionable 
smoke is permitted as unavoidable. No such period of grace had been 
enacted in this country, but in practice it was allowed. 


F 
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_ LOCAL AUTHORITIES AND SMOKE ABATEMENT. 


BY LAWRENCE W. CHUBB, 
Secretary, Coal Smoke Abatement Society, 


With the object of ascertaining to what extent local authorities have 
grappled with the problem of smoke abatement, all corporations and 
urban district councils in the United Kingdom have been asked to furnish 
replies to a series of questions addressed to them on behalf of the Royal 
Sanitary Institute and the Coal Smoke Abatement Society. 

It was further suggested that Parliament should be invited to fixa 
definite hourly time-limit for the emission of black smoke, proof of the 
limit having been exceeded to be sufficient to secure a conviction. 

The returns disclose that while the black smoke evil is very generally 
felt and deplored, relatively few local authorities have in the past taken 
a decided stand in the matter, and that while this inactivity may some- 
times be traced to apathy, it is more often due not to any inclination to 
evade responsibility, but to a feeling of hopelessness in view of the un- 
certainty of obtaining convictions. Little improvement or zeal could be 
looked for until the law was simplified and extended, and a more sum- 
mary and effective method of procedure provided. It was, perhaps, not 


too much to hope that the Local Government Board, in view of the sug-- 


gestions made by important corporations, may see ite way to clothe local 
1 in the immediate future with the further powers for which 
ey asked. 


SMOKE ABATEMENT FROM THE SANITARY INSPEC- 
TOR’S POINT OF VIEW. 


BY T. G. DEE, 
Eanitary Inspector, City of Westminster. 

The Publio Health (London) Act (1891) definitely fixed on sanitary 
inspectors in the metropolis the duty of reporting to their several local 
authorities nuisances arising from the emission of smoke, and this Paper 
detailed the obvious difficulties experienced in giving a clear definition 
of the law as it at present stands, and supported the need pointed out in 
previous Papers for the appointment of expert inspectors, and greater 
cducation of the manufacturer in the matter of scientific stoking. 


SMOKE NUISANCE INSPECTORS AND THEIR 
DIFFICULTIES. 


BY WM. NICHOLSON, . 
Smoke Inspector, Sheffield. 


This Paper advocated the appointment of a board of experts to ascer- 
tain what is and what is not a statutory nuisance. These experts would 
test smoke-preventing appliances and processes suitable for boilers, fur. 
naces and fireplaces, and find out what smoke was necessary under 
various conditions of working. If Government would not provide money 
for this necessary work to be done, then manufacturers and owners of 
appliances ought to. 

The Paper also pointed out that a smoke inspector ought to be a 
mechanical engineer, who has had experience with various kinds of 
boilers, furnaces and fireplaces. 


The discussion was opened by i 


Mr. A. J. MARTIN, who thought that if the restrictions of existing 
legislation were removed much good would accrue. 

Mr. FREDERICK OLEAVES agreed that a more definite law was 
necessary. He pointed out that, in Berlin, a manı facturer causing black 
smoke to be emitted had his attention called to the matter, and was in- 
formed that if the nuisance was not abated within one month his works 
would be closed. 

. Councillor MUIRHEAD (Liverpool) regarded the Liverpool Act of 1854 
as & very good one. In this the word “black” did not appear, and, in 
addition, all summonses under the act came before the stipendiary 
magistrates and not before a lay bench. 

Dr. ORMANDY (Messrs. Crossfield, Warrington) asked for a consolida- 
tion of all the smoke abatement societies in the country. A duty of such 
an organisation would be the carrying out of local analyses of the atmo- 
sphere, all of which would be recorded at headquarters. It was only by 
systematic analyses that improved legislation could be arrived at. 

Dr. SYDNEY DAVIES (Woolwich) thought it was time that the Govern- 
ment set an example in this matter. At Woolwich all the Government 
factories were exempt from prosecution, and consequently an enormous 
quantity of smoke was emitted. 

Bailie ANDERSON (Glasgow) thought a great deal could be accom- 
plished with the present law if it were applied intelligently. He advocated 
that the local sanitary officers and public health officials should be ap- 
pointed smoke inspectorg. He objected to any qualifying word such as 
“ black,” for under the present law a man could be summoned for emitting 
black smoke for three minutes, and left alone if he caused brown smoke 
to be emitted for 45 minutes, | 


" During the Conference, an exhibition of smoke abatement 
appliances was held, some of the leading exhibits being the 
following :— 

` The Westminster Electric Supply Corpn. (Ltd.) and the St. James’ & 
Pall Mall Electric Light Co. showed (in conjanction with Messrs, Rash- 
leigh Phipps & Co.) a collection of heating, cooking, domestic and other 
appliances on the “ Prometheus " system for which a silver medal was 
awarded. Like awards were also made to the Power Gas Corpn. for a 
complete model of a Mond gas plant, and to Messrs. Edward Bennis & 
Co, for their well-known mechanical stoking appliances. Amongst the 


recipients of bronze medals were Messrs. Babcock & Wilcox, Messra. 
Croseley Bros., the Swartzkopff Dust Firing Synd., Mr. J. W. Lovibond an 
Mesars. Sanders, Rehders & Co. Other exhibitors were the Triumph Stoker 
(Ltd.), Messrs. Matthews & Yates, the British Fuel Economiser & Smoke 
Preventor Co., the Horsfall Destructor Co. (Ltd.), Messrs. Meldrum Bros. 
(Ltd.), and many well-known makers of gas appliances, 


THREE-PHASE MOTORS FED WITH SINGLE-PHASE 
| CURRENT. 


Herr J. Dalemont published in a recent issue of the Elektro- 
technische Zeitschrift some interesting experiments on & 1 H.P. 
three-phase motor fed with single-phase currents, the connections 
being as indicated in Figs. 1 and 2. C represents a condenser and 
R a reactance coil. The normal motor speed was 1,500 revs. per 
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min. Figs. 4, 8 and 5 represent the characteristic curves of the 
motor when fed with three-phase current, single.phase current 
according to Fig. 1 and single-phase current according to Fig. 2 
respectively. The author thinks that motors of this kind might 
be of value in connection with electric traction. In the tests corre- 
sponding to Figs. 8 and 4, the impressed voltage was 70 volts, while 
in the case corresponding to Fig. 5 the voltage was 80 volts. 


Motor Ambulances.—The London County Council have 
recently decided to spend £5,200 on an experimental scheme 
of motor ambulances. In view of the close competition 
between the advocates of petrol-driven and electrically-driven 
vehicles, it is interesting to note that, according to the Daily 
News, the experience of the St. John's Ambulance Association 
shows that the electric car is superior for the purpose on account 
of the comparatively greater absence of jerking and vibration. 
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SOME POINTS RELATING TO STORAGE BATTERIES 
AND BOOSTERS.: 


BY L. BROERKMAN. 


The features, mechanical and electrical, which come under review 
for stationary work, lighting, power, or both, when judging the rival 
qualifications of cells from various makers are: (1) Weight of elec- 
trodes; (2) efficiency and permanence of contact between conduct- 
ing frame and active mass; (3) how expansions and contraction of 
active material are provided for; (4) means adopted to equalise 
activity of plates in every part: (a) porosity and (5) open structure 
—ie., "linked surfaces versus separated surfaces," owing to 
central web; (5) conductivity of framework, constant or diminish- 
ing; (6) relative capacity and mean pressures at various rates of 
discharge; (7) emergency discharge permissible; (8) normal and 
maximum charging rates, mean and maximum pressures; (9) 
volume of electrolyte and maximum density ; (10) method of mount- 
ing sections; (11) supervision required ; (12) price. 

When a discharge to the full extent is taken from the cells dailv 
in from three to six hours, the active material will be in a soft 
state and less adhesive. Sediment, therefore, is thrown down more 
freely, and replating becomes necessary sooner than when, under a 
less exacting régime, the new formation is allowed to assume a 
crystalline texture. The battery, in effect, is too small for its work. 
Far the better plan, both from technical and pecuniary points of 
view, is to provide for & margin in capacity on the safe side, 
a share of which is almost invariably claimed by afterthoughts and 
extensions without corresponding facility for increasing the battery 
output. On the other hand, accumulators worked regularly under 
normal conditions will be in a healthier condition, and give longer 
full service, than others subjected to protracted periods of idleness. 
From the fact that most battery makers are prepared to enter into 
contracts for upkeep at rates varying between 5 and 10 per cent. per 
annum, according to size, service and locality, it can be accepted 
that the average dite of a set of plates is not less than six years if the 
value of renewal sections throughout be taken roughly at one half 
the original cost of the storage plant, and running expenses for 
periodical inspections be borne in mind. These inspections are to 
the best interests of both user and manufacturer, and of much greater 
importance than is usually realised. For the sake of saving on 
carriage, users often obtain acid of doubtful quality from the nearest 
supplier, preliminary analysis being dispensed with, while water of 
any kind is considered suitable for making good evaporation. No 
battery maker would countenance such risks. Even the best soft 
well water undergoes changes periodically, and cannot be strictly 
relied upon ; with rain-water everything depends on the district— 
where houses are in the vicinity of chemical works, or of the sea, the 
rain-water collected is decidedly unfit for use in a battery. Only pure 
distilled water (not condensed steam from boilers, hot-water pipes, 
&c.) is really safe for the purpose, and to grudge this relatively small 
expense is the worst possible economy in the long-run. All acid 
should invariably be ordered from the battery firm. 

Limiting my remarks to the consideration of effects, produced or 
absent, according to the treatment of a battery by the user, one 
important point is to prevent the formation of white sulphate, 
PbSO,, as distinct from the ordinary'sulphate of lead, PbSO,, which 
is the normal compound into which peroxide on the positives and 
finely divided lead on the negatives are converted during the dis- 
charge of a cell within the P.D. limits indicated by the makers. 
Below this safe point the acion of the acid on the electrodes becomes 
greatly intensified, and continuing discharge habitually beyond it, 
or allowing plates in a discharged state to remain standing for any 
length of time in an attenuated solution, are the surest ways to 
produce white sulphate. When this forms between the metallic 
conductor and the active material, it practically insulates one from 
the other and lowers capacity. Being extromely difficult to reduce, 
and more bulky than the active material, it follows that enormous 
strains will be thrown on to the frames of the plates if there is insuffi- 
cient free space to allow for the expansion of the active mass. If 
sulphating be taken in time, prolonged overcharging at half normal 
rate will improve matters, but on no account should such overcharges 
become an institution. Against doctoring the electrolyte by the 
addition of sulphate of potassium, sodium, or of caustic soda, users 
cannot be warned too strongly—this only leads to different and 
ineradicable trouble. Should any interruption occur in the course 
of the initial charge of a battery from a dry condition of the plates, 
notably during the first 20 hours—i.e., before the specific gravity of 
the electrolyte has begun to rise again—the plates are particularly 
prone to become badly sulphated, and much trouble may result. 
Prof. Ayrton, in one of his tests, has found that when the peroxide 
on the positives had fallen to 31 per cent. the cell very rapidly lost 
its E.M.F., which he attributed partly to the layer of sulphate ex- 
cluding the mass beneath from further participation in the discharge, 


* Abstract of a Paper read before the Dublin Local Section of the Insti- 
tution of Electrical Engineers on December 14th, 
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and pardy to the appearance of peroxide on the negatives. Herr 
Liebenow, on the other hand, has conclusively proved by very 
simple means that the rapid drop of pressure which determines the 
exhaustion pro tem. of a cell on diseharge is almost entirely due to 
want of free acid. By continually urging acid through the pores of 
the negatives on to the positives, thereby reinforcing diffusion while 
maintaining level and density, he obtained nearly three times the 
normal capacity from the plates. During a rapid discharge, for 
instance, the SO, contained in the active material is used up at a 
much quicker rate than it can be replaced from the surrounding 
electrolyte. Hence the fall in pressure is sharp under continuous 
load; also, the recuperative effect is very marked when the current 
is interrupted, and the deficiency is made good by diffusion. 


Coming now to the abnormal rise in P.D. towards the end of a 
full charge, and the fugitive high voltage given by cells immediately 
on breaking the charging circuit, commonly called ** gas effect,” this 
has been found to be due to the presence of unstable products, such 
as ozone and persulphurie acid, which only make their appearance 
to be decomposed at once. This high voltage, unfortunately is quite 
short-lived, and available only when a discharge is taken imme- 
diately on switching off the charging current. An instance when 
that effect can be taken advantage of to the best purpose occurs 
when a battery is operated through a reversible booster, say on a 
tramway system, which, as a rule, provides frequent and marked 
positive and negative fluctuations. Under such conditions the 
watt-hour efficiency of batteries has been proved as high as 80 per 
cent. With the constant-current method of charging the battery, 
as almost universally employed in this country, the best charging 
rate to adopt is at or near the normal indicated by the makers. 
The effect on the electrolyte, without being violent, is sufficient 
to promote a healthy action and uniform density, enabling reliable 
hydrometer and voltmeter readings to be taken, useless and harm. 
ful overcharging to be avoided. Overcharging frequently goes 
hand in hand with a low charging rate. Ten per cent. excess in 
ampere-hours over previous discharge, both operations metered for 
choice, is quite enough under ordinary circumstances, the charge 
being pushed on to a milky state of the acid, say, once every 
week or fortnight, and then continued for a length of time ac- 
cording to the depth of cells in use. Habitual overcharging is 
wasteful and decidedly detrimental, tending to cause excessive 
formation, to unduly increase sediment and thus to shorten the 
useful service ot the plates, besides giving rise to violent spraying 
with its attendant evils if a high rate be maintained. When over- 
charging at a low rate is practised the case is perhaps worse, 
because no outward manifestation takes place ; formation of spongy 
lead on the negative plates then becomes the immediate trouble, 
bringing complication in its train. 

Prior to any prolonged period of disuse it is essential to give an 
abundant charge to the battery, so as to provide the conducting 
framework of the positives with an unbroken film of peroxide, thereby 
reducing local action to a minimum. This film ceases to be protec- 
tive if even a short discharge be taken from the cells subsequently — 
it is, therefore, best under the circumstances to disconnect the leads 
at the battery terminals immediately the charge has been completed. 
To remove the acid from the cells, after due preparation of the 
plates, is unquestionably the safest plan of all to adopt in such cases, 
but this needs care and entails some trouble; moreover, the battery 
cannot then be made available on a surprise visit. Some of the 
following rough battery data may be found useful on occasions : 
Cells in glass Doras weight in pounds, about one-half of ampere- 
hours at maximum capacity; space occupied—cells erected all on 
one level with narrow gangways, equals about 8 sq. ft. per kilowatt- 
hour at maximum capacity ; price, £4 per kilowatt-hour at maxi- 
mum capacity. When glass boxes aro used, bolted” connections 
between cells have the praference to *' lead-burned joints, as tho 
heat of the soldering jet, unless very carefully applied, is liable to 
crack the glasses; besides nursing, repairs and cleaning are rendered 
much easier with the former. Bolts and nuts must, however, be 
encased in non-corrodible metal, so as to afford thorough protec- 
tion against acid spray. | | 
_ Immediate proximity of the accumulator house to stables or 
manure heaps has been shown to be detrimental to the life of cells 
on account of ammonia troubles. Vitrified brick laid on concrete 
and grouted with pitch makes a good battery-room floor, which 
should have a suitable slope for drainage. Protect the battery from 
direct sun rays, but give the attendant the benefit of good day and 
plenty of artificial light, especially portable hand lamps. Except in 
very much exposed localities, it is scarcely necessary to heat the 
battery room during our mild winters; low temperature merely 
limits the capacity for the time being, but does no harm whatever 
to the cells. Let the cells be arranged all on one level if possible, 
with gangways at least wide enough to admit passing a carboy 
basket along. With glass boxes double tiers are admissible, but 
expereince is altogether against placing cells beyond easy inspection 
and bandling; also ample head room should be allowed above the 
cells. For battery pressure exceeding 250 volts the modern prac- 
tice of double insulation — stands from earth and cells from stands 
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has effected a great reduction in the number of weak cells. Coming 
to accessories, trays filled with sawdust or sand are better for glass 
boxes than lead discs, as the latter do not evenly support the weight 
of the element. Hydrometers should read in single degrees on an 
open scale. It is best not to allow them to remain in the cells, 
where they are liable to become sticky and grimy after a short 
while, rendering them unfit for taking accurate readings. A neat 
and safe way of using a better class portable voltmeter with central 
zero, the needle swinging in a horizontal plane, is to attach the 
instrument to a short board, the lower side of which is provided 
with lead contact studs. By placing this board across the equalising 
bars of a cell,a slight pressure downwards will secure a reliable read- 
ing, which can be marked down at once on the note pad at the side. 
When current to the lamps is invariably supplied from the battery 
alone, overcharging of end cells can be easily avoided. Not so when 
the dynamo is running part of the lights while charging the batter 
at the same time. Without adequate supervision some end cel 
then are liable to receive considerably more than their share of 
charge, while, if the outside load be heavy, the body of the battery 
may be kept short of current, possibly have to discharge occasionally. 
This destroys uniformity if it has not worse effects. Larger 
capacity cells for regulators are occasionally used to keep down 
the charging rate per positive pats or paralleling several end cells 
on charge by means of a suitable switch to reduce their number, and 
the charging rate for the regulators is equally effective. Counter 
E.M.F. cells in one of the supply leads is another remedy, and a 
good one, yet rarely adopted. For any fair-sized installation, say of 
500 lights and upwards, the additional cost of a semi-automatic 
reversible booster in place of a charging booster is not great, bearing 
in mind that the number of cells ordinarily required can then be 
reduced by approximately 14 per cent. Or, to put it in another 
way, 8 per cent. of the line voltage is about equal to the number of 
cells which can be dispensed with when the battery is discharged 
through a booster. As neither cell switches nor regulating leads are 
required then, further savings are made, which go towards cancelling 
the extra cost of the semi-automatic machine. The ease and delicacy 
of voltage regulation obtained with a booster is far ahead of the best 
that can be done by means of cell switches. Ifthe pressure from a 
gas or oil-engine-driven dynamo varies considerably so that the pulsa- 
tions are reproduced in the lights, floating a battery across the line 
has the desired steadying effect. To that end set the cell switch 
for the correct line pressure, running the dynamo to give about 
2 per cent. higher voltage as a mean. Of course, the cells must 
not be switched in parallel until the generating plant has settled 
down to its work at that pressure; this is a convenient way of 
husbanding the capacity of a battery for long runs. To obviate the 
necessity for a large number of leads with cell switches for high- 
voltage batteries, some ingenious devices have been described. One 
means is to connect every fourth cell at the right-hand end of the 
battery to a main cell switch, and to use the first three cells at the 
ieft-hand end for connection consecutively to an auxiliary regu- 
lating switch, the two switches interlocked. The saving in leads is 
obvious. One difficulty, however, is to guard against charging cer- 
tain cells in the reverse direction if the number of cells in the 
charge circuit happen to be less than that discharging at the time. 


. The practice of starting internal-combustion engines by running 
the dynamo as a motor off the battery should be discouraged. 
Without special gear this puts an exceedingly heavy strain on the 
cells at a time when they are least able to bear it—viz., as a rule, 
when they are low down in the morning after a night’s run. Two 
smaller batteries in parallel versus one large single set—the draw. 
backs to parallel working far outweigh the almost solitary advan- 
tage of having one battery available for use while the other is being 
cleaned or under repairs. Two full-sized batteries by all means, 
operated turn and turn about; this promotes a good crystalline 
formation, and results in higher capacity and longer life, but no 
parallel working if it can be avoided. In modern cells, more- 
over, so much free space is provided for sediment that the neces- 
sity for its removal does not arise until the plates are worn out. 
The removal of sediment from older-form cells is best entrusted 
to the inakers, as they keep a staff experienced in that work, 
and because much damage may be done by neglecting the neces- 
sary precautions. Great care is required during the removal of 
the plates from the electrolyte, as the negatives oxidise quickly, heat 
up and shrink when exposed to the atmosphere; it is important, 
therefore, to prevent their becoming dry. Failure to obviate this 
will not only entail a subsequent full deoxidising charge of about 40 
hours before the cell will give capacity again, but in shrinking the 
active material is liable to lose contact with the conducting frame- 
work, and to impair seriously the capacity of the negatives. For the 
removal of a few defective plates only in several groups utilise the 
good plates of one or more of these, putting entirely new groups 
into the latter cells. Old and new plates mixed in the same group 
do not divide the work equally between themselves, and then dis- 
charge into one another after the circuit has been disconnected. 
Such groups invariably go to pieces in a comparatively short time. 
Sometimes one single cell alone gives trouble in a battery, and on 


alleged, to the excessive cost of upkeep, and to the 


renewal of the plate section the question arises how to give the long 
initial charge without greatly overcharging the entire set of cells in 
the absence of a milking booster. This difficulty is minimised by 
asking the makers to forward the new section fully formed and 
charged, the negative group being packed in wet sawdust. When 
put into circuit during charge subsequently this will only take from 
10 to 12 hours altogether to come up with the other cells; until it 
does so it must, of course, be cut out during discharge. 

Celluloid or kindred substances are undesirable materials to 
employ in connection with storage cells, whether in the form of 
containing boxes, separators, or envelopes. Their behaviour is uncer. 
tain; notably in proximity to the positive element the tendency of 
celluloid is towards decomposition, and the eventual formation of sul- 

hate. Atone time xylonite was much used for fork separators, 

eing cheaper than ebonite, but, besides obstructing the view be- 
tween the plates, forks are liable to twist and to defeat their object ; 
hence they have been almost ontirely superseded by glass tube or 
glass rod separators in stationary batteries. The introduction by the 
Chloride Company of board diaphragm separators, acting as a com- 
plete screen between plates of opposite polarity, marks, I consider, a 
most important step in the right direction. By rendering it impos- 
sible for any treeing to occur, s:ale or foreign substances to become 
lodged in the open spaces between plates, the liability of individual 
cells falling below par is practically excluded. No further need to 
peer into cells prospecting for possible shorts ; the certainty that, by 
reason of the efficient protection of electrodes, excrescences, if any, 
cannot develop and do mischief renders supervision very easy. To 
keep the cells clean, acid level and density right is really all the 
attendant has to do in the battery room. An additional advantage 
of diaphragm separators is that by holding up the voltage, they 
raise the useful capacity of cells. This effect is readily verified by 
exchanging forks or glass tubes for board separators in any cell of 
low capacity the plates of which are, however, mechanically in good 
condition ; after only a few weeks’ regular use this cell will have re- 
deemed its character completely—very likely will have become the 
strongest one in the whole set. Electrolyte liberal in volume and 
of 1,215 maximum density only is used, and as no attendant 
troubles from carbonisation of the wood or any other causes have 
been experienced in the course of close on five years’ continuous em- 
ployment under all conditions of work board separators have fairly 
passed the period of probation. 

The operation of the carbon pillar machine, now introduced into 
this country, depends upon the reversal of the booster field by the 
variation of resistance in a circuit connected upon the Wheatstone 
bridge principle. By the difference in mechanical pressure effected 
on two sets of columns, each consisting of carbon discs, the resis: 
tance of the circuit and thereby the direction of the current are 
changed. The fields of exciter and booster correspond to the galva- 
nometer circuit of the Wheatstone bridge. A bar for varying the 
pressure upon the carbon columns is pivoted at the centre, one end 
being pulled down by a solenoid in the main circuit, counter: 
balanced by the tension of a spring at the other end. To accelerate 
the speed of reversal, the exciting value can be made three times a3 
great as is required. These machines are particularly suited to deal 
with very violent and rapid load variations, and by their use the 
generator output can be maintained constant to within 2§ per cent, 
provided the battery is proportioned to supply the peaks, and ta 
absorb the average load as charge when the line demand 1s zero. 
This careful proportioning of the load between generator and batter 
is the orux of successful working. In the case of a railway load, 
for instance, it will be preferable to allow of a variation in the gene- 
rator output 25 per cent. above and 25 per cent. below normal. By 
means of a regulator in the booster shunt coil the set may be given 
a discriminating value—4.e., charging up to a certain amount only 
—and restricting discharge until the generator output has reach 
a predetermined maximum. As regards working methods, the 
directions given with Highfield machines are merely to the effect 
that the set is to be handled in the same way as a generator. To 
parallel an automatic set, the exciter is brought to the same pressure 
as the line when the booster is switched in. To increase load on 
generator, raise dynamo pressure and decrease exciter voltage. 
Reverse this process to obtain the opposite effect. The diverter 13 
adjusted when the machine is installed, and will need no further 
regulation unless the mean load is very largely increased, or when 
further generating plant is added. . 

In many combined lighting and traction stations it will be an 
advantage to have the battery and booster available on the lighting 
‘bus bars. To that end, a double-pole throw-over switch provide 
transfers battery and booster on the lighting system as a two-wire 
unit. Tor cases of emergency—as, for instance, if the baant 
breaks down—an additional single-pole switch is installed, 
connect neutral battery to neutral 'bus bar after the booster a 
been switched out. The factor of safety this arrangement e 
amply justifies the small extra outlay for switch gear. That se n 
contained accumulator cars for tramway traction have not give 


better working results in the past is by no means due entirely, ‘a 
weight of ba 
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teries constructed 10 and 15 years ago. There were numerous con- 
tributory causes. Given a good track, efficient motors and gearing, 
and present-day traction cells having an output of 9 watt-hours 
per pound at the five hours rate of discharge, and quite a different 
showing will be made. Line batteries at a distance from the power 
station are applied most successfully for maintaining the voltage at 
its average and for reducing the amount of copper necessary for 
transmission. The following comparison of actual working results 
will demonstrate this: Transmission distance about 74 miles, 550 
volts at power house, 400 volts minimum on line. Copper required 
without battery—350 amperes maximum transmitted; track drop 
78 volts, line drop 72 volts; copper, 800,0001b. Copper as actually 
installed with battery—167 ampere maximum transmitted ; track 
drop 37 volts, line drop 118 volts; copper, 130,0001b. Thus effect- 
ing a saving of over £4,000 in first cost and of £200 in annual 
charges all told except copper depreciation. Not only are fewer 
generating units required, but, through the relief from fluctuations, 
wear and tear thereof are materially reduced, and a reserve provided 
in case of breakdown. 

The use of storage batteries on electric locomotives where an ex- 
posed conductor is inadmissible in mills, mines and for shunting 
purposes on railways is considerably on the increase. Particulars 
were forthcoming recently of two accumulator locomotives supplied 
for service on the Great Northern & Piccadilly Electric Railway 
in London: Total weight 65 tons, of which 81 tons battery ; equip- 
ment two motors, each 20 H.P. normal, 85 H. p. maximum; 80 cells, 
180 amperes normal, 800 amperes maximum ; speed 7 to 9 miles 
per hour while hauling a load of 60 tons on, the level. Figuring the 
power provided on the basis of 100 watt-hours per ton-mile, this will 
admit of 2 miles continuous haulage of full load with one complete 
charge of the battery. 


The following is an abstract of the discussion which took plac 
after the reading of the Paper :— 

Mr. CUMMINS alluded to the extremely bad treatment which batteries in 
small private installations received, and desired to know what type of 
battery the author considered best able to stand such treatmont. 

Mr. M. C. OLSSON regarded the caution as to the use of pure water 
as most important, and wished to know what impurities wero most harm- 
ful. He commented on the practical importance of the utilisation of the 


fugitive high voltage of charge in increasing the efficiency of a battery |. 


working with a reversible booster upon rapidly changing loads. He re- 
called the old-time attempts at battery working at the Chelsea station, 
and their failure tbrough over-complexity. He desired information as to the 
proposed plan of preparing the plates of a defective cell for transmission 
fo the makers. The author's condemnation of the practice of starting up 
& gas engine from the battery, using the dynamo as a motor, was correct 
according to his experience. 

Mr. PORTE agreed with the lecturer as to the necessity for ample 
battery power—there were more failures from this than any other cause. 
He agreed as to the necessity for inspection by battery makers, and as to 
the necessity for pure water, and poiuted out the importance of the con- 
EET OE the first charge. He considered that a battery should be used 
(i.e , discharged), and not merely kept charged as a stand-by. Wood 
diaphragms should increase the resistance and impede the circulation, 
and he would like to ask the author whether this had been found to be 
the case in practice. 

Mr. C. H. EGAN thought the six years too short a life for a battery. 
Surely this was not the average? 

Mr. W. J. U. SOWTER said that cells were in actual practice filled up 
with the nearest available water, and pointed out that the author recom- 
mended a wat:r tap in the battery room. Was this meant to run “ dis- 
tilled water"? 

.. Mr. EATON referred to his experience with the Nodon” valve, but 
not on accumulator work. | 

Mr. W. TATLOW thought that both methods of charging referred to 
by the author—i.e., (1) Constant current and (2) constant voltage—were 
wrong, and that the constant power method was preferable to either; he 
doubted the ill effects of not discharging a battery and adduced his 


experience with extreme end cells which had been very rarely discharged 


and were apparently in sound condition. The beneficial action of the 
wooden separator might be due to the interception of compounds which 
would otherwise be carried across. 

Mr. L. BROECKMAN, in reply, stated emphatically that every shilling 
spent in distilled water was North a sovereign in the life of the battery ; 
lime and ammonia were the elements most to be feared in water. He 
gave the following as the proper procedure to be adopted where the plates 
of a defective cell had to be returned to the maker: Charge fully; dis- 


charge to 1:8 volta; syphon out the acid; fill with water; discharge on. 


short circuit; remove the plate and allow to dry." 

Mr. T. TOMLINSON, who had succeeded Mr. Sheardown in the chair 
after the reading of the Paper, then moved a vote of thanks to the author, 
which was seconded by Mr. Porte and carried. 


Tramways Over Thames Bridges.— At Middlesex County Council 
meeting last week it was reported that a deadlock had occurred in 
the negotiations between the County Councils of Middlesex and Surrey 
and the London United Tramways (1901) Ltd. in regard to the 
terms on which consent would be given to the company to construct 
a line over King Edward VII. bridge. 


ELECTRIC TRAMWAY BRAKES WITH HYDRAULIC 
RELEASE. 


We are informed that the tramway brake with hydraulic release, 
referred to in a note in onr issue of Nov. 17, is made by the Allgemeine 
Elektricitiits-Gesellschaft, of Berlin, whose English agents are the 
Electrical Co. The e illustration shows the brake 
electromagnet in section and indicates the connections generally. 
When the handle of the small brake controller is moved to the on 
position, current is enabled to flow through the main coil 1, and the 
plunger 2 and the rod 8 move to the left against the action of a 

elical spring, thus causing the brakes to be applied. As soon as the 
desired braking effect has been attained, the large valve 6 is caused 
to be closed by sending a current of short duration through the sole- 
noid 5, the current through the main coil 1 being interrupted at the 
same time. The plunger piston 2 cannot return because the liquid, 
which was previously drawn into the cylinder past the valve 6, is 
now entirely enclosed. Hence the brakes remain “on” without 
loss of energy for any length of time. If it is desired to release 
the brake by degrees, current impulses are sent through the 
coil 7. This causes the small valve 8 to lift momentarily, and a 
small quantity of liquid is able to flow from the brake cylinder back 
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into the tank. The brakes aro thus released quite gontly. In 
order to release the brakes rapidly, a current of longer duration is 
sont through coil 7, and the large valve 6 opens and lets the liquid 
escape quickly. The brake, it is stated, weighs only 260 Ib., and 
the small controller has a weight of some 801b. 


CORRESPONDENCE. 


— — 
PERMUTATORS. 
A TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In Dr. Charles V. Drysdale’s article on Permutators, 
page 305 of your issuc of December 8th, I read: “ The first 
proposition of this kind appears to have been made in 1888 by 
Messrs. Zipernowski and Deri.” In respect of this historical 
point my German patent No. 29,967 of 1882, which I send 
you under separate cover, may perhaps interest your readers. 

You will see that my Fig. 5 is identical with Fig. 1, page 305 
in Dr. Drysdale’s article, The employment of two phases 
for the production of a constant continuous current is 
especially discussed in my patent, and illustrated in several 
figures, of which Fig. 8 is a concentric a'rangement, but 
otherwise quite equivalent to the figure in your paper. 
The only difference in my machine is that the alternating 
magnetic flux is not generated by an alternating current from 
an external source, but is produced in the machine itself. That 
is certainly of practical importance, but in 1882 there was no 
reason for the conversion of alternating current into direct 
current, except for the production of the latter, because 
tho distribution of alternating current with transformers was 
not yet invented at that time. However, this being taken 
into consideration, and without claiming anything of the par- 
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ticular construction of the Permutator or the Pancha- 
huteur,” I may say, I think, that all essential arrangements of 
these modern machines for the conversion of alternating cur- 
rent into direct current are indicated in my patent of 1882. 
In this respect, and especially with reference to the means of 
reducing sparking described in Dr. Drysdale’s article, Fig. 7, 
and commutating resistances, I beg to draw your attention to 
the gradual commutation of two phases described in my patent, 
p.39. As J indicated there, the main point is “ ein allmäliger 
Uebergang der einen Schaltung in die umgekehrte,” that 
is, a gradual commutation is necessary between each re- 
versal, The sub-division of the winding in a large number. 
of parts connected with many commutator segments, is 
only a partial approximate solution of the question. A 
sudden change still remains in the transition of one phase 
to the other, because successive commutator segments are 
connected only to one phase, except at the point of re- 
versal. 
tor are not avoided, only somewhat reduced in degree. 
But if between adjacent commutator segments are inserted 
parts of both phases, so that for successive segments more and 
more of one phase and gradually less of the other phase is 
included, as indicated in my patent, then we may obtain 
gradual differences of voltage around the commutator, but 
permanent upon the whole, that is independent of the phases 
of the electric induction. Therefore, between the positive 
and the negative commutator parts, there will be segments 
with no difference of voltage, where the brushes may be located 
to collect the current without sparks. This is real sparkless 
commutation, as in a well-designed dynamo with properly ad- 
justed brushes, and is quite different from the commutation 
with such spark-reducing means as commutating resistances. 

It is obvious that the arrangement Fig. 1. p. 305 is not really 
sparkless, Only once in each half revolution is there one 
real sparkless moment—that is, at the position of the left-hand 
circle. Except for that moment, there is on both commu- 
tatora not a single pair of segments without difference of vol- 
tage; it is, therefore, absolutely impossible to set the brushes 
in a neutral non-sparking position. 

Machines with my gradual two-phase commutation are in 
respect to sparkless commutation quite the same as the best 
ring or drum-wound armatures. At that time, when tunnel or 
slotted armatures were not yet invented, my continuous cur- 
rent machine of the alternator type had the advantage of a 
nearly closed magnetic circuit, the air gap being not more 
than necessary for clearance. I mention, also, my corre- 
sponding British patent, No. 184 of 1883, but the particular 
two-phase commutation above referred to is better explained 
in my former German patent. My British patent contains the 
same figures, and even a great deal more.— Yours, &c., 

The Hague, Holland, Dec. 16. C. L. R. E. MENGES. 


[Herr C. L. R. E. Menges’ communication is of much his- 
torical interest. We have perused the German patent specifica- 


Fig. 5. 


Fig. 9. 


tion to which he refers and can corroborate his remark as to 
the identity of Fig. 1 in Mr. Drysdale’s article in The Elec- 
trician of December 8th, p. 305, with Fig. 5 in the German 
specification. This patent (No. 29,967 of December 20, 1882) 
claims a dynamo to produce an intermittent or continuous 
current, this result being obtained by causing one or more coils 
to rotate between field poles and varying the turns in series 
between the commutator brushes in a periodic and automatic 
manner. This is achieved by suitably sub-dividing each coil 


Therefore, the defects of a two-part commuta- | 


and connecting the junction points to the commutator segments 
in a certain manner. A number of possible ways of carrying 
out the connections are described and illustrated. Fig. 5, for 
instance, relates to the case in which a single coil rotates ; 
Fig. 6 is also for a single coil, but one of the commutator seg- 
ments is of greater peripheral length than the other segments ; 
Fig. 7 relates to a double coil and one commutator, half of 
which is connected to one coil, the other half being connected 
to the other; Fig. 8 is an arrangement of two coils at right 
angles connected to two commutators; Fig. 9 is also for two 
coils at right angles but for only one commutator ; and Fig. 10 
shows the connections in the case where there are more than 
two poles. We reproduce above Figs. 5 and 9 of the German 
epecification, —Eb. E.] 


DR. ERSKINE-MURRAY'S PAPER ON WIRELESS 
! TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: I have been asked by Captain Jackson to state that 
the actual circumstances alluded to in the front part of my 
Paper [The Blectrician, December 15th, p. 356] were as fol 
lows: Vernon receiving signals from Poldhu, 180 miles dis- 
tant, on one mast, and sending to a ship 50 miles away by a 
separate aerial on another mast 200 ft. distant from the first. 
The former was unaffected by the latter. Captain Jackson 
had initiated and developed the apparatus, but was not 
actually present when this result was obtained. 

I also mentioned Lodge's syntonic patent of 1897 as ''one 
of the first." Ishould have said simply “the firat,” as I find that a 
patent of Tesla's, which is for a syntonic system of a somewhat 
different type, is of later date than I had supposed. Fig. 1 in 
your abstract is meant to represent the second Lodge-Muirhead 
receiver described, not Marconi's. It was taken from an account 
published in The Electrician some little time ago, but, as I am 
informed by Sir Oliver Lodge, the position of the syphon 
recorder is incorrect; it should obviously be in series with the 
coherer and source of current, 

With your permission I should like to make a few remarks 
on your exceedingly fair and reasonable criticisms. Dr. W. H. 
Eccles has kindly pointed out to me that I did not, in my Paper, 
indicate with sufficient clearness that my formula for the com- 
putation of the maximum distance of transmission is of course 
entirely independent of the physical explanation given to 
account for it. The equation depends solely on the observa- 
tions of Duddell and Marconi, and is applicable, like any other 
empirical formula, quite irrespectively of the truth or falseness 
of the physical theory proposed for its explanation. As 4 
matter of fact, the formula was not deduced from the theory, 
but rather the theory from the formula. 

As, however, the theory is also of interest, I must add some 
facts in its support. In regard to your first paragraph, sug- 
gesting a gradual dissipation of the wave as it rises through 
the atmosphere, I must point out that Prof. J. J. Thomson 
has shown (“Recent Researches in Electricity," $79), that 
there is a critical pressure for an electrodeless discharge !n à 
gas above which pressure the gas is a nearly perfect insulator, 
and that the conductivity increases very rapidly when this 
critical point has been passed, soon reaching a surprisingly 
large value. Thus when rising through the atmosphere the 
electric wave front comes suddenly to a conductive layer at the 
moment the critical pressure is passed. Hence there need be 
very little dissipation before this occurs. Prof. Thomson has 
also proved (loc. cit., $84) that the conductivity of rarified air 
for an electrodeless discharge is extraordinarily great, the maxt- 
mum value being greater than that of a 25 per cent. solution 
of sulphuric acid. 

The waves are thus bounded above by a layer whose com 
ductivity is, at a certain height, very many times as great as 
that of the earth or sea which bounds them below. It i 
judge from Prof. Thomeon’s laboratory experiments, t : 
critical pressure should apparently be reached at a height o 
about 30 miles, and the conductive layer should commence 
there; but the occurrence of aurore as low as 6 miles above 
the earth's surface shows that in the atmosphere the limiting 
pressure must for some reason have a larger value correspon 
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ing to this lower elevation. In any case it seems certain that 
at a very moderate height there is a highly conductive layer 
which has a sharply defined lower boundary. 

Your second paragraph is not, strictly speaking, a criticism 
of my theory, as I carefully avoided any mention of energy, 
confining myself to current received. The action of most 
receivers, since they are mainly of the relay type, depends on 
either the voltage or the current and not directly on the energy. 
In fact, the only responder depending directly on the energy 
which I know of is Fessenden’s original barreter, now discarded 
in favour of an electrolytic device whose action appears to 
depend on voltage alone. However, since you have raised the 
question, I may say that the explanation you suggest occurred 
to me, but I rejected it, whether wisely or not, because it 
appears to contain at least one fallacy. The square of the 
current is proportional to activity, i.e., time rate of change of 
energy, not to energy per unit volume. It is not clear that 
these quantities are equal. Even if they were, is it certain 
that a variation of the energy as tho inverse square of the 
radius would represent the conditions in a hemispherical wave 
bounded by a plane conductor ? I think not. 

The reasoning which led me to the cylindrical theory was 
somewhat as follows, The tubes of electric force between two 
parallel conducting plates, constituting a cylindrical wave, have 
their ends on annular strips on each plate. The surface density 
on a strip is inversely proportional to its distance from the 
origin. Hence the electromotive intensity, in the space be- 
tween the plates varies inversely as the distance. The current 
seems to vary asthe voltage, and should therefore also have its 
space variation inversely as the distance. Thus a cylindrical 
wave apparently satisfies Duddell's law. 

I do not quarrel with your remark that my theory is not new, 
though the only previous theory I know of, which takes into 
account the conductive layer of the atmosphere, is one in which 
the radiation is supposed to pursue a zigzag course in straight 
lines like the repeated reflections of a beam of light in a thick 
plate of glass. This is, of course, quite different from my theory, 
which considers a cylindrical wave front propagated in a direc- 
tion parallel to the earth's surface.— Yours, &c., 

Glasgow, Dec. 19. J. ERSKINE-MURRAY. 


[Dr. Murray's point about the sharpness with which con- 
ductivity begins, makes the intermediate layers thinner but 
does not abolish them. J. J. Thomson's experiments on the 
electrodeless discharge gave the conductivity of ionised gas. 
In Hertzian telegraphy the waves as they ran along the “ con- 
dueting layer" would have to do their own ionising—with 
dissipation, of course. Duddell and Taylor measured the heat 
produced in a resistance in series with the air-wire; their 
results show that the energy thus gathered from a train of 
waves varies with distance according to an inverse square law. 
But these results are possibly not antagonistic to Dr. Murray's 
hypothesis, seeing that the measurements were all made at 
distances smaller than those at which the cylindrical wave form 
could be established. As no long-distance measurements exist 
that support Dr. Murray, his formule are enormous extrapo- 
lations aud not valid foundation for any theory. Dr. Murray 
will find his hypothesis of an upper conducting layer stated 
very clearly in Heaviside’s article Telegraphy in the 
“ Encyclopedia Britannica.“ —Eb. E.] 


WAVE MEASURERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Professor Fleming, according to his remarks in The 
Electrician, No. 1,439, of Dec. 15, 1905, appears to regard the 
most important differences between his cymometer and the 
novelty of the same, as compared with our wave measurer, to 
consist in the possibility of being in a position to alter at the 
same time both the capacity and the self-induction. 

This feature, among others, is, however, protected in our 
English and United Sta'es patents bearing the names of Dr. 
Franke and Dónitz, engineers connected with our company, 
and from the point of view of patent title, we would here 


remark that not only is the changing of the capacity or of the 


self-induction protected by us, but also the simultaneous 
changing of both in confirmation hereof ; see, for instance, the 


specification of our United States Patent 363,164, from line 
25, reading as follows :— 

Now, according to this invention, the apparatus is so arranged that 
one or both of these electric values (capacity and self-induction, line 24) 
may be altered immediately within limits. 

With reference to the practical construction or carrying out 
of his invention, Professor Fleming claims that the employ- 
ment of Neon tubes” confers important advantages. These 
“Neon tubes," however, when used as indicators for reson- 
ance, are not superior in their sensitiveness to thermometers, 
current meters, &c., as at the present day, also thermo-instru- 
ments of extreme sensitiveness are manufactured, whilst the 
employment of these last-named instruments confers the im- 
portant advantage that the whole of the resonance curve can 
be practically measured for the purpose of being in a position 
to carry out quantitative calculations of energy, which, how- 
ever, cannot be done when using a Neon tube.” 

In conclusion, the accuracy of our wave measurer is greater 
than that of the cymometer, as the damping, on account of 
the great self-induction, upon which the bright parts of the 
capacity contact slide, is considerably larger than in our con- 
struction, with great capacity and small self. induction, con- 
sisting of several windings of thick wire. In consequence 
hereof, our wave measurer permits of a much looser coupling 
and of sharper tuning of the oscillatory circuit to be measured 
than can be obtained by a measuring system consisting of a 
self-induction coil with great self-induction and great capacity. 
For these reasons we maintain that the sensitiveness of our 
Dónitz wave measurer is greater than that of the cymometer. 
— Yours, &c., 

GESELLSCHAFT FÜR DRAHTLOSE TELEGRAPHIE, 

Berlin, Dec. 21. 


— — — Ht — — woe -> -> —- 


VIGNOLES' RAILWAY CONSTRUCTION FOR 
TRAMWAYS.* 


Battle Creek (U.S.A.) is one of the towns where the city engineer 
and other municipal officials believe that T-rail construction is in 
certain circumstances better than grooved girder-rail construction. 
As this track is laid in concrete, the company has had no trouble 
from low joints, and track laid in this same way two years ago does 
not show any perceptible wear. About two years ago, when the 
Jackson & Battle Creek Traction Co. entered Battle Creek, the 


CROSS-SECTION OF T-RAIIL CONSTRUCTION. 


Michigan Traction Co. laid double tracks from Postumville to 
Monument-square of 7 in. 70 Ib. T. rail to facilitate the handling of 
the extra traffic along this route. During the same season it also 
double tracked Lake Avenue to Goguac Lake, a very pretty lake 
resort two miles from the heart of BattleCreek. In May, this year, 
the same company began double-tracking all its lines in the central 
part of Battle Creek, and now has about four miles of double track. ` 

The track is built entirely of T-rail, and the special work was 
furnished by the Lorain Steel Co. and the Paige Iron Works. That . 
furnished by the Lorain Steel Co. was of the hard centre type and 
was used for the heaviest traffic. "The rails were laid on 6 in. by 8 in. 
by 8ft. white oak ties, placed at 2 ft. centres, well ballasted with 
gravel and filled to within 11 in. of the surface of the finished work, 
all joints being suspended. Under the two joint tiesit was excavated 
to a depth of at least 8 in. and filled with concrete, as shown in the 
accompanying illustration. It was also excavated Sin. under the 
ties at all special work, the space being filled with concrete. Re- 
paving was accomplished by using 6 in. concrete, 1 in. cushion sand 


* From the Street Railway Journal of New York, 


4446 . 
and Nelsonville paving block as a wearing surface. The groove or 
flange way was formed by using the Nelsonville filler block and the 
Nelsonville stretcher block. On the whole, from the street railway 
standpoint as well as the horse traffic standpoint, this style of groove 
or flangeway is looked upon by all those who have seen this work 
as superior to the grooved girder rail. By drivers of horse drawn 
vehicles it is approved because such vehicles as get into the groove 
have an easy slope to get out, and thereby a great saving results in 
wheel wear. From the street railway standpoint it is preferred be- 
cause it gives the bearing of the wheel squarely over the centre of 
the base, and forms a groove which is self-cleaning and does not 
wear the wheel flanges liked groovcd girder rail. 


— ...... 


A DETACHABLE POT HEAD FoR 
. BIGH-TENSION CIRCUITS.* 


Where high-tension overhead circuits pass to 
underground cables there has been felt the need 
of & pot head which will not only protect the 
end of the cable insulation, but which will also 
make it possible to disconnect the overhead 
from the underground lines. It is also some- E 
times desirable in ordinary overhead distribu- 5 
tion to have disconnecting devices for branch ` 
ines on poles. The detachable porcelain pot 
head shown in ihe figure has been developed 
on the circuits of the Common wealth Electric 
Co., Chicago. The lead.covered cable enters 
a long porcelain sleeve. This sleeve is clamped 
tothe cross arm. The conductor of the cable is 
soldered into a brass sleeve, one end of which 
forms a receptacle for a split plug by which a con- 
nection is made with the overhead line, The brass 
sleeve is held in & central position in the por- 
celain sleeve by a washer. When a cable has 
been slipped into the sleeve the space between 
the cable and sleeve is filled with Mineralac,”’ 
or other insulating ccmpound. The overhead 
line wire terminates in a plug in a porcelain cap, 
the space between the wire and cap being filled 
in with compound in a similar manner. The 
split plug in the cap slides into the receptacle WS 
which forms the cable terminal. In the figure , 
the plug has been withdrawn from the recep- cr 
tacle. The pot head is used on voltages of from ^ 
2,000 to 8,000. 


` 
wate’ 

` . 
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DETACHABLE 
PoncELAIN Por HEAD. 


Electrical Towing on Canals.—A Paper was read at the 
International Congress of Navigation at Milan by M. Leon 
Gérard and M. St. Johns Clarke on electric haulage on canals. 
In the earlier experiments in this direction it was found that 
the weight of the electric tractor could not economically be 
made great enough to afford sufficient tractive force to give the 
proper speed to the barges. A new type of tractor has been 
brought out during the past year, and has been experimented 
with on a special track at Schenectady, and is called the propor- 
tional adherence tractor." The driving wheels, which are 12 in. 
in diameter, work on the top part of the guide girder. The main 
portion of the tractive effort at the moment of starting is sup- 
plied by wheels which run under the guide girder. These 
wheels are accurately fitted into place. The pressure exerted 
by them comes into play only when the traction strain is 
applied by the tow rope; a system of levers is provided which 
presses these wheels upward through springs. Although the 
apparatus weighs only 3 tons, it is stated in a contemporary 
that a pull of one ton is exerted at a speed of 44 miles per 
hour, under which condition the overall efficiency is 86 per 
cent. The tractor is equipped with a 45-H.P. motor of the 
mine type, and forms a compact iron-clad and enclosed con- 
struction, the centre of gravity of which rests under the guide 
girder. The track consists of girders held in place by vertical 
posts of lattice construction to which they are fastened through 
brackets. With no load and at the greatest speed the apparatus 
docs not exert on the track any pressure other than that due 
to its weight of 6, 400 lb. At a speed of 8 miles per hour 
without load the tractor motor absorbs 7 kw. 


* From the Electrical World of New York. 
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LEGAL INTELLIGENCE. 


— —— 


Rating Appeal. 


Lest week the House of Lords (Lords Halsbury, Macnaghten ani 
Robertson) delivered judgment in the apreal of Mr, T. Kirby against au 
assessment of Hunslet Union. Both the Divisional Court and the Court 
of Appeal affirmed the decision of the Recorder of Leeds. Mr. Kirby 
appealed against a rate made by the overseers upon tha Standard Works, 
in respect of which he had been assessed at £67 gross estimated rental 
and £45 ratable value. Some part of the equipment of the works was 
fixed to the freehold, and formed part of the freehold by physical attach- 
ment, Other parts of the equipment consisted of machinery, also placed 
upon the premises for making them suitable for use as engineering- 
works, much of which was of considerable bulk and fitted to the premises. 

Before the Recorder APPELLANT unsuccessfully contended that, in 

arriving at the assessment of the premises, the value of the uses of the 
scheduled machinery to the tenant or occupier ought to be excluded from 
consideration, but the amount was reduced to £46 gross estimated rental 
and £31 ratable value. The case was stated by the Recorder as follows: 
Respondents contended that, in inquiring what was the gross estimated 
rental and the ratable value, the basis of the problem was to ascertain 
what was the rent which a hypothetical tenant would give for the pre- 
mises equipped with the scheduled machines, and including the right to 
the use of such machines, and that, in ascertaining such rent, the value of 
the uses of the machines must be taken into account as enhancing the 
rental value of the freehold. It was upon this principle that the ratable 
value appealed against had been assessed. 
Mr, BALFOUR BROWNE, K.C., for appellant, argued that in valuing 
the premises the value of the uses of the machinery, other than that 
which formed part of the freehold, ought not to be considered. The 
mashinery ought only to be taken into account in so far as its presence 
afforded proof that the premises were fit for the purpose of the business, 
and would be likely to induce a tenant to give a higher rent for the pre- 
mises than he would give if the machinery were not upon the premises. 
The effect of the order appealed against was to make the machinery 
ratable as if it were part of the freehold, notwithstanding the fact that 
the machinery was expressly found in the special case to form no part of 
the freehold. He contended that the Court of Appeal misinterpreted and 
mis-applied the decision in the Tyne Boiler case in holding that the 
machinery should be taken into account, by assuming it to be included in 
a demise to a hypothetical tenant. 

Without calling upon counsel for the respondents Lord HALSBURY, 
in moving that the appeal be dismissed with costs, said that he was of 
opinion that the judgments below were perfectly right. Looking at the 
long series of decisions, he thought that it established the broad propo- 
sition that, although the machinery might not be part of the freehold, yet 
it was to be taken into account in assessing the amount of the rate which 
was to be exacted from the tenant. That was all he meant to decide in 
that case. Could they enhance the amount of assessment upon a build- 
ing in which there was machinery adapted for manufacturing, although 
such machinery did not form part of the freehold? He was of opinion 
that they could do so under those circumstances. 

Lord MACNAGHTEN and Lord ROBERTSON concurred, and the 
appeal was dismissed with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


—— 


APPOINTMENTS VACANT AND FILLED. 


The Board of the Calcutta Electric Supply Corpn. (Ltd.) require 
a station superintendent (with previous experience in direct current 
central-station work) and & mains superintendent (with experience 
in laying and superintending laying of mains). Candidates should 
be prepared to enter into an engagement for three years. Salary 
450, 500 and 550 rupees per month for each year respectively. 
Further particulars are given in an advertisement. fad ee a 
to the secretary (Mr. F. R. Reeves), Salisbury House, London Wall, 
E.C., by noon, Jan. 8. 

The Council of Armstrong College, Newcastle on Tyne, invite 
applications for the position of lecturer in physics. Stipend com- 
mencing at £200, rising by annual increments of £10 to £250. 
Applications to the secretary (Mr. F. H. Pruen) by Jan. 18. See 
also an advertisement. 

An improver is wanted to act as switchboard attendant at Coven- 
try electricity works, with a view to becoming a shift engineer. 
Applications bs first post Jan. 8, to the manager of the electricity 
works, Mr. Joseph A. Jeckell. See an advertisement. 

Àn examination will shortly take place for appointments as second- 
class engineers in the Engineer-in-Chief’s Department, G.P.O. 
Jan. 11 is the latest date for receiving applications. Forms from 
the Secretary, Civil Service Commission, Burlington.gardens, Lon- 
don, W. See an advertisement. 

The governing body of the Northampton Institute require & junior 
technical assistant in the electrical engineering department. Ap- 
plications by 10 a.m. Jan. 8 to the principal (Dr. R. Mullinenx 
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Walmsley), Northampton Institute, St. John-street, London, E C. 
See also advertisement. 

A lecturer in physics is required at Armstrong College, Newcastle- 
on-Tyne. Salary £200, rising by annual increments of £10 to 
£250. Applications as early as possible before Jan. 13. See an 
advertisement. 

Aberdeen Town Council require a general manager for their tram- 
ways. Salary £800 per annum. Applications by Jan. 20. 

Àn assistant lecturer in mechanical engineering is required at the 
Royal Technical Institute, Salford. Application by Jan. 10. 

Brighton Corporation have made th» following appointments of 
staff for operating the Southwick power house :— 

Mr. Sharpe, who has acted as construction superintendent and clerk of 
works, to be superintendent at £5 per week; Mr. G. Claughton, who has 
been acting for the Westinghouse Co., to be assistant superintendent at 
£4.10s. per week. Three high-tension switch gear operators are to be 
sppointed as shift engineers at £2.10s.each. The salary of R. Tonge, 
foreman fitter, has been raised from £2. 2s. 6d. to £2. 10s. per week ; and 
F. W. Markwick has been appointed boiler house foreman at £2s. 10s. 
per wcek. 

Mr. W. E. Milns, having secured an appointment with tho New- 
castle upon. Tyne Electric Supply Co., has resigned his position of 
engineer and manager of the Urban Electric Supply Co.'s Grantham 
and Stamford stations, being succeeded by Mr. J. E. Edmundson, 
ofthe Scarborough Tramways Co. Mr. W. E. Nicoll, hitherto secre. 
tary of the latter company, becomes manager of the company also. 

Mr. John Barnard has been appointed assistant traffic manager 
of the Bolton tramways at £160 per annum. 

Mr. A. W. Ashton, M.Sc., has been appointed assistant lecturer 
and demonstrator in electrical engineering at Leeds University. 


BDUCATIONAL NOTIOES. 


Propesed Dundee Technical Institute.—The chairman of the 
Dundee Technical Institute committee (Mr. Wm. Henderson) 
recently announced that over £18,000 had been promised towards 
the erection of.a new technical institute. That sum would not 
warrant them proceeding with the new technical institute scheme, 
but they were not to allow it to drop altogether. The Education 
Department would be approached in regard to the £200,000 at their 
disposal for capital expenditure. 


Morley Memorial Oollege.—The opening soirée will take place 
on Saturday, Jan. 6. There are lectures on electricity and mag- 
retism by Mr. H. Moore, B.Sc., on Tuesday and Friday evenings, 
and in practical electricity by Mr. J. J. Denton on Monday and 
Tuesday evenings. There are also classes in practical mathematics, 
chemistry, &c., and free popular lectures are given on Saturday 
evenings. Prospectuses may be obtained from the College, Waterloo- 
road, London, S. E. 

Association of Technical Institutions.— Sir Wm. Anson, M.P. 
has accepted the position of president of this association for next 
year in succession to Sir Philip Magnus. 


Abercsrn — The Council resolved last week to apply for a pro- 
visional electric lighting order. 

Afdca.--Among the annual publications which have reached us 
one of the most important from a commercial point of view is cer- 
tainly the African World " annual for 1905-6. This is the third 
annual issue of a work which includes a review of the progress of 
the entire African Continent. No less than 50 special articles by 
well-known writers deal with a vast number of subjects of great 
commercial interest. Members of the electrical industry will find 
matter of interest in this annual, which is published at 2s., and can 
be obtained from the African World” offices, Bourne House, 
Copthall-avenue, London, E.C. 


Argentina.— The Review of the River Plate says: Rosario 
Municipality is calling for tenders (by April 16) for public lighting. 

The new Post and Telegraph law prohibits telephone companies 

m receiving messages from or to persons who are not regular 
subscribers, as this is held to be an infringement of the Telegraph 
Department's monopoly. It is said that wireless messages are also 
to be prohibited. 

Bahia Blanca Municipality have decided that the public and 
private electric lighting shall be immediately suspended, and that 
the electric lighting company shall be given eight days to decide 
whether they will comply with the Corporation’s demand that the 
voltage of supply be changed to 500. In the meantime the public 
lighting will be effected by kerosene lamps. 

Australasia. Sydney (N. S. W.) Municipal Council, which has 
supplied current for lighting since July, 1904, had at Oct. 81, 1905, 
466 consumers connected to the mains, taking energy equivalent to 
67,940 8-c.p. lamps, including 1, 216 H. p. for motors. The popula- 
tion of Sydney, including the suburbs, is 511,000. Gas is supplied 
in Sydney by a company at 4s. per 1,000. 

There are now 1,100 consumers connected to the mains of the 


Kalgoorlie municipal electricity undertaking. with an equivalent of 


20,000 8-c.p. lamps. This percentage of connections is large for a 
population of only 7,000. 

rahran (Victoria) municipality have applied for an Order. in- 
Council authorising the construction of an electric tramway. If the 
Order be granted Malvern Council will probably co operate. 

Bacup.—The Council have made arrangements for taking a supply 
of electricity in bulk from the Lancashire Electric Power Co. 

Barking.— The electrical engineer (Mr. Howard) advises that it is 
necessary to put in additional condensing plant and to adopt mecha- 
nical stoking at the electricity works. 

B»'ness (N.B.)—The differences between the Council and the 
National Electric Construction Co. as to the interpretation of an 
agreement regarding clectricity supply are likely to be settled, the 
points in dispute having been referred to an independent engineer 
for report. 

Brighton.—The Corporation have received a communication 
from the L.G. Board on the subject of the recent inquiry into the 
application for sanction to borrow £38,500 for electric lightin 
extensions and £5,909 for purchasing the Star Foundry site ind 
erecting buildings in connection with the electricity undertaking. 
The Board are willing to sanction the latter sum, but the question 
of the larger amount 18 held over for the present. 

On Thursday last week the Council appointed the staff for 
operating the Southwick works. 

The electrical engineer (Mr. Jobn Christie) reported that be had been 
unable to arrange with the L B. & S.C. Railway Co. to supply them with 
electric current, and that one of the two new feeders for which applica- 
tion for sanction to a loan of £4,500 had been made would, therefore, 
not be required. The Town Clerk was instructed to withdraw the appli- 
cation in respect of this feeder. 

Burnley.—The Council have adopted the report of the borough 
electrical engineer (Mr. James E. Starkie) to divide the lighting net- 
work by means of disconnecting fuse pillars into five areas, at an 
estimated cost of £450. The above will meet the requirements of 
the Board of Trade regulations and will reduce to a minimum the 
possibilities of a total failure in supply due to a fault on the mains. 


Oardiff.—The borough electrical engineer and tramways manager 
(Mr. Arthur Ellis) attended the last meeting of the l'inance com- 
mittee to ask that in the electric lighting department actual and not 
estimated profits should be dealt with. 

The Electric Lighting committee estimated that the profit of the year 
would amount to £5,000, and the Finance committee allocated £3,000 
towards relief of rates. The Electric Lighting committee had had a 
rather bad year, and the profit only amounted to somewhat over £2,000, 
with the result that the city treasurer's accounts showed that there had 
been a loss on the working of the department. Mr. Eliis suggested that 
for one year nothing should be allocated from estimated profits towards 
rates and that subsequently the actual profits should be dealt with. The 
committee agreed to the suggestion. 7 

Ohester.—The Tramways Committee have been instructed to 
obtain information of the cost and upkeep of motor omnibuses, and 
of their efficiency and suitability for outlying districts of the city. A 
report is to be presented within 12 months. 


Chichester.—A company has been fo: med with a capital of 
£80,000 to take over the Chichester electric lighting order and to 
establish electricity works. 

Cochin China.— Saigon possesses an underground telephonic 
network owned by the State. The operators are chiefly women, and 
are preferentially selected from amongst the widows of Government 
officials, | l 

Telegraphic communication exists almost all over the country, the 
chief instrumentsemployed being of the Morse type, although Baudot 
and Hughes are also employed to some extent. Natives are em- 
ployed by the Government as telegraphists. | 

Saigon is lighted electrically, the supply being in the hands of & 
purae French company (the Société d'Electricité de Saigon), with 

eadquarters in Paris. This company is subsidised by the Govern - 
ment. Bare overhead cables are used and, although there is a large 
water area available, steam is employed in the generation of energy. 

A great effort has been made to establish Para rubber cultivation, 
and there are now about 15,000 five years' old trees standing. but 
their condition is causing the planters much anxiety, which may 
lead to the abandonment of the enterprise so far as Para rubber 1s 
concerned. Other kinds of seed have been tried, but have proved a 
failure, and attempts are now about to be made with Hamomea 
Speriosa, which it is thought will have a better chance on the damp 
soil of Saigon. 

Commercial and Trade Interests at the Forthcoming General 
Blection.—The Association of Trade Protection Societies of the 
United Kingdom, which represents 100 organisations, with an 
aggregate membership of about 50,000, hag issued a manifesto call- 
ing attention to the reforms advocated by its members, so that when 
the new Parliament assembles the needs of the trading bodies of the 
country may receive adequate consideration. Among the reforms 
are the following :— 

1, The establishment of a Ministry of Commerce and Industry, 

2. The reform of our consular service. 


448 


3. The cheapening and extension of our postal, telegraph and tele- 
phone services. 

4, The provision of cheap and rapid transit under fair conditions of 
goods and merchandise. 

5. The public control and development of our canals and inland water- 
ways. 

6. The amendment of our patent, trade mark and copyright laws: 

7. The amendment of our bankruptcy and company laws. 

8. The prohibition by statute of illicit commissions in trade. 

9. The compulsory registration of the real proprietors of trading firms. 

10. The thorough reform of County Court procedure throughout the 
United Kingdom. 

11. The compulsory adoption of the metric system of weights and 
measures. 

12. The exemption of movable machinery from rating. 

13. The amendment of the Revenue and Industrial and Provident 
Societies Acts so that co-operative societies shall be dealt with on the 
same basis as private firms. 


Dewsbury.—The Town Council have decided to apply for a pro- 
visional order to extend the time forexercising the powe's conferred 
by the Council's 1904 order. 


Dundee-Broughty Ferry Tramways.— On Wednesday the line 
between Dundee and Monatieth was opened for traffic. 


Dunfermline.—A long discussion on electricity supply took place 
&t the last meeting of the Council. 

Provost Macbeth held that the Council could not generate electricity 
themselves at less than double the price asked by the Fife Electric Power 
Co.—viz., 12d. per unit. Ultimately, the matter was remit'el to the 
Electric Lighting committee to continue negotiations with the company 
and, in the meantime, to invite Messrs. Crossley Bros.' representative to 
meet the Council in committee to give particulars of a scheme involving 
the use of gas-driven plant outlined in a communication from Messrs. 
Crossley. 


Electrical Standardising, Testing and Training Institution.— 
The standardising department of this Institution has issued a com- 
plete revised scale of testing fees. In introducing this revised scale 
it is pointed out that during the 15 years of the Institution’s exis- 
tence nearly every electrical engineering company and station engi- 
necr has, at one time or another, made use of its services. The 
large range of experience which this has provided has afforded the 
management opportunity to design an electrical testing labora- 
iory especially suited to carrying out with rapidity and accuracy all 
kinds of measurements and tests required by electrical engineers, 
whether these be of the ordinary or of special character. The test- 
ing department is kept entirely eeparate from other branches of the 
Institution's work and employs a special staff. The situation now 
occupied by the laboratories and testing rooms at Faraday House, 
62.70, Southampton-row, London, W.C., is very central. 


Exhibitions.—It is proposed to celebrate the centenary of the 
birth of Argentina as & nation by holding an international exhibi- 
tion a& Buenos Ayres in 1910. 

A prospectus is ready of the International Exhibition of Domestic 
Economy, which is to be held at Antwerp in April and May 
next. Electricity and its applications will form a conspicuous 
feature of the Exhibiticn. . 


Football, &c., by Electric Light.—The Winter Sports Club 
commenced operations on Saturday last at Olympia, London, and 
a football match on a huge green carpet was amongst the iteins. 
The game was rendered possible only by the adoption of electric 
lighting. à 

Fraserburgh — Particulars of a scheme of electricity supply pre- 
pared by the Consolidated Pneumatic Tool Co. have been printed 
and circulated among members of the Council. Briefly, the scheme 
is for putting down additional plant at the company's works and 
supplying electricity to the Council for public and private lighting. 
The Council are to pay the company £4,000 for the additional plant, 
and the company to supply electrical energy at 2d. per unit for the 
first two years and at 17d. after that period. The cost of construct- 
ing the necessary underground cables, &c., will be £4,000. There 
are 81 street lamps for which the gas company is paid £65. 10s. per 
annum, and the estimated cost of 81 electric lamps is £88. 5s. 


Gosport-Fareham Tramway.—This line, which was officially 
inspected on Friday, will be opened for traffic next week. 


Halifax.-—The official inspection of further tramway extensions 
took place on Thursday last and the lines are now open for traffic. 


Hydraulic Power.—The experience of theatre managers in the 
West End of London on Tuesday evening of the trouble likely to 
ensue from the bursting of & hydraulic power main is hardly likely 
to extend the use of hydraulic power in theatres and similar 
establishments. Owing to the bursting of one of the London 
Hydraulic Power Co.'s mains the programme at the Hippodrome 
in Charing Cross-road had to be considerably modified and certain 
performances had to be abandoned. At this house and many others 
in the neighbourhood, if the fire-curtain had happened to be down, 
the evening performances at such houses would d have had to be 


abandoned. A number of the principal houses in London theatre- 


THE ELECTRICIAN, DECEMBER 29, 1905. 


land, however, have electrical or other means of operating these 
curtains and the general work of the stage, and were thus saved 
from inconvenience and loss. Much damage was done to the road- 
way where the burst occurred, and traffic was greatly interrupted. 


Ilford.— An unopposed inquiry was held last week into the appli- 
cation of the Council for sanction to a loan of £5,000 for extending 
the electric lighting mains. 


Increase in Prices.—It is announced that Austro-Hungarian 
manufacturers of electrical machinery and materials have decided 
to increase prices by 10 per cent. owing to the continued increase 
in the price of raw materials. 


India.—The Bombay Electric Supply & Tramway Co. com. 
menced their service of electricity zupuls on Sept. 11 last, and are 
extending the service rapidly. Already, we are informed, there is 
the equivalent of 18,000 8 c.p. lamps connected to the mains and 
about 100 consumers. The maximum demand system of charging 
18 in operation, 8d. (8 annas) being charged for the first hour and 
3d. after for lighting, and 14d. after for power. 


Italian Railway Electrification.— A request has been forwarded 
to the Italian Government by the Chamber of Commerce at Lecco 
that the system of electric traction in force on the Valtelina line be 
extended to the Lecco-Milan, Lecco-Bergame and Fonte San Pietrc- 
Usmate lines. 


Kingston-on-Thames.— The charge for current for power and 
heating is to be reduced to 2d. per unit from March next. 


Lectures.—Mr. S. E. Fedden (borough electrical engineer) de. 
livered an interesting lecture at Sheffield recently on “ The Uses of 
Electricity“ before the Sheffield Society of Architects and Surveyors. 

Mr. FzppEN said it was only during recent years that much attention 
had been given to artificial illumination, particularly in dwellings. For 
interior lighting, except large halls, they were still restricted to some 
form of incandescent lamp. Fortunes had been sunk in developing it. 
Whether fortunes were now being made out of it he could not say, but, 
judging from the keen competition, he should doubt it. Over 50,000,000 
ineandescent electric lamps were used in the United Kingdom in a year, 
the majority being home made. One of the greatest difticulties electrical 
engineers had was in educating consumers to appreciate the advantage of 
good lamps. There was considerable saving in the account for energy when 
the better lamps were used. In regard to illumination there was frequently 
in the arrangement of electric light fittings an utter disregard of fitness 
and a complete ignorance of the first principles of illumination. There was 
room for specialists in that class of work, men who were able to suit the 
lighting, wiring and fittings to the decoration and general arrangement of 
a building. Of all the people engaged in competing with electric light, 
the vendors of gas and gas appliances had made most extravagant state- 
ments to support their claims. The comparisons made varied greatly, 
but stood for the most part self-condemned by their absurdity. Occa- 
sionally definite cases were cited where a saving had been effected by the 
substitution of someof the most recent forms of gas lighting, but it was 
generally found that the customer had contented himself with less light. 
In electric lighting great economies could be effected, and if those econo- 
mies were adopted electric light accounts would go down. There were other 
great advantages. It was said that by introducing electric light Mr. William 
Whiteley, the ** Univeraal Provider," saved £5,000 per year on painting and 
whitewashing and there was also the important question of health. In 
Sheffield, in nearly every case where electric light had been installed in 
a church or chapel, there had been a saving compared with gas. After 
dealing with meters, wiring buildings, the use of arc lamps, apparatus for 
electrical cooking, heatiog, &c., Mr. Fedden dealt with the subject o! 
electric power, and contended that the day was past when it was necessary 
to demonstrate that electricity was equal to any other motive power. 1 
was obviously superior in cleanliness, silence, safety, regularity and sim- 
plicity. The lecture was illustrated by lantern slides, and its interest was 
increased by specimens of heating, cooking and ventilating apparatus, 
electric lamps, &c. A hearty vote of thanks was accorded to the lecturer. 


Recently Mr. Thos. Reed, head master of the Engineering Depart- 
ment of Birmingham Municipal Technical School, delivered an in- 
teresting lecture on his recent visit to the Continent with students 
io inspect foreign workshops. 

The lecturer said that in Continental cities that were not nearly 50 
large as Birmingham there were excellent industria] museums where 
students could gather information and gain ass'stance in their studier. 
Referring to the big tool-making works of L. Loewe & Co., Mr. Reed dwelt 
upon the perfect order observed in the workshops. The dominant note 
of the whole establishment was a place for everything and everything in its 
place; a place for every man and every man in his place ; perfect discipline 
every where; not that discipline which was the result of constant supervision, 
but something infinitely better the unconscious discipline resulting from 
thorough trainingand interest in the work. The visitors were struck with ae 
superiority of the workmen. And there was no doubt that that superior! M 
was due to the conditions under which they worked; for splendid pro- 
vision was made for their comfort and social elevation. Another jeg 
for the superiority of the German workman was the thoroughness of e 
apprenticeship. Mr. Read then showed pictures of A. Borsig & Co. 8 eng! 
neering works and the Stettin shipbuilding works. Most of the wor 
had attached to them technical schools and libraries. The staff at 1100 
Borsig’s works made themselves conversant with English, 80 that id 
could, in their library, read the English engineering journals. The gener 
interest taken in apprentices was (Mr. Reed said).greater 1n a 15 7 
than here. One of the principle difficulties of the Birmingham Techn! 
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School was that the apprentices, who should be attending school regularly, 
had to work overtime. In Germany all the men were encouraged to use 
their brains. 

Leeward Islands. Telephone extensions are being made in 
Dominica, the Windward and northern districts being now placed 
in connection with Roseau, and the Leeward coast lines being pro- 
vided with a much-improved service. For the first time there was 
a small profit on the working of the telephone service in the Island 
of Antigua. Telephonic communication is established also at St. 
Kitts, the revenue from this source being almost equal to the expen- 
diture (£408 against £456). Expenditure on the telephone service 
at Dominica reached £1,396. 


Light Bailways.—A deputation from Llandudno Council on 
Saturday waited upon Mr. Lloyd-George, M.P. (President of the 
Board of Trade), to urge him not to grant a further extension of 
time to Llandudno & Colwyn Bay Light Railway Co. for the com- 
pletion of their line. 

The Board of Trade has been asked to extend the period of the 
Walthamstow and District Light Railway Order, which expires 
in 1906. 

Malay Straits.— The service of electricity supply at Kuala Lum- 
por (Selangor), which the Government of Selangor are constructing, 
is expected to be ready by July 1 next. The public lighting will 
consist of 60 Brockie-Pell open arcs, 60 ] ampere Nernsts and 500 
incandescents. 


Marylebone (London).—The reports of the Electric Supply and 

inance committees, recommending application to the L.C.C. for 
further loans for electricity supply, &c., which were abstracted in our 
last issue, were approved by the Council on Thursday last. 


Municipal Honours. —Mr. John Irwin, J.P., the very energetic 
chairman of the Dublin Electric Lighting committee, has been 
elected an alderman for the North City Ward, Dublin, by 507 
votes to 460. 


Obituary.—The death occurred on 15th inst. at Inverness of 
James Richard Craddock, A.M.I.E.E., formerly chicf electrical 
engineer at the Raub Gold Mines, Straits Settlements. Mr. Crad- 
dock was only 35 years of age. 


Ponty pridd.—The Council have decided to construct a reservoir 
of a capacity of 14 million gallons for condensing water for the 
electricity works at an estimated cost of £1,750. 


Provisional Order Transfer —Dorking Council give notice of 
intention to transfer to Edmundson's Electricity Corpn. their Elec- 
tric Lighting Order, 1897, for 25 years. The Council reserve the 
right of purchase at 7, 10 or 14 years or any subsequent year. 


Ravrtenstall.—Sanction to a loan of £12,000 has been received 
by the Council for electricity supply. 


Sheffield.—Some figures have been published showing the pro- 
gress made by the electricity supply department. 

When the undertaking was purchased by the Corporation neatly eight 
years ago there were only 688 consumers, at the end of 1904 there were 
2,714, and by the end of this year there will be over 3,000, with the equiva- 
lent of about 380,000 8 c.p. lamps connected to the mains. There are 
627 electric motors (against 509 in 1904) with an aggregate horse-power 
of 4,278 (against 3,341). The Neepsend generating station has been 
working over 12 months, and the demand for current has steadily in- 
creased, until now its machinery is fully loaded during the evening hours, 
and the works costs have been reduced to a figure which places it in the 
first rank for economy of operation. The advantage and economy of elec- 
tric power is becoming daily more widely recognised, and many of the 
large Sheffield works are using electricity to drive their new machinery, 
and at the same time are gradually connecting the whole of their plant to 
the Corporation mains. In some cases contracts are being entered into 
between the Corporation and large power users for bulk supply for all 
purposes at low rates. The increase of electric light, not only in shops 
but in private houses, places of worship, &c., has also been very great. 
During the year the new University has been fitted with a complete in- 
stallation for lighting, power, ventilation and experimental work. The 
use of electricity for heating, cooking and ventilating is also becoming 
more popular. 


Telephone in Mining.—The Victorian Government Inspector of 
Mines (Mr. W. Abraham) considers that the telephone is of con- 
siderable utility in the workings of deep mines. It appears that 
the telephone has been in use for some time at Johnson's Reef, the 
South New Moon and the New Moon mines, Bendigo, and Mr. 
Abraham is of opinion that the system can be advantageously in- 
troduced into many other mines on the field. In the case of an 
accident at a depth, especially at a point below that at which crush- 
ing dirt is being hauled, much time would be saved, with the help 
of a telephone, in securing assistance and conveying the injured to 
the surface. The telephone would do away with the necessity of 
employing a powerful engine to lift for several thousand feet a 
“tally” board when the men below are in need of timber. 


Walthamstow.—4A writ has been issued against the Council for 
an injunction to restrain the commission of an alleged nuisance at 
the electricity works. 


Will—The late Sir Henry Charles Fischer, C.M.G., late Con- 
troller of the Postal Telegraph Department and a director of tho 
Eastern Telegraph Co , Knight of the Order of the Royal Crown of 
Prussia and of the Danish Order of the Danebrog, who died on 
Nov. 80, left estate in the United Kingdom valued at £50,061. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Electric Lighting committee of Leyton Urban District Council 
invite tenders for (1) 500kw. dynamos and (2) overhead crane. 
Specifications, &c., from the electrical engineer (Mr. F. Harman 
Lewis) Electric Light and Power Works, Cathall-road, Leyton- 
stone. "Tenders will be opened at the meeting of the committee at 
the Town Hall, Leyton, on Jan. 18. See an advertisement. 


Aberdeen Tramways committee invite tenders for supply and 
delivery of six tramcar top deck covers. Drawings and specifica- 
tions from the city electrical and tramways engincer (Mr. J. Alex. 
Bell) Corporation Electricity Works, Millburn.street, Aberdeen, 
where tenders must be delivered by midday Jan. 6. See also an 
advertisement. 


The Guardians of Croydon Union invite tenders for the instal. 
lation of electric fire alarms at the Infirmary, Thornton Heath. 
Specifications, &c., of the architect (Mr. H. Berney), 105, George- 
street, Croydon. Tenders to the clerk (Mr. Harry List), Union Offices, 
Mayday-road, Thornton Heath, by 4 p.m. Jan. 8. 


Grimsby Corporation invite tenders for a 500 kw. continuous- 
current direct-coupled high-speed double-acting engine, water-tube 
boiler and underfeed stokers, extension of switchboard, condensing 
plant (surface type), buildings, pipe-work, coal-conveying plant and 
lead-covered paper-insulated cables. Tenders by first post Jan. 5. 

St. Pancras (London) Council invite tenders for arc lamp columns 
and cradles and open type arc lamps. Tenders to Mr. C. H. F. 
Barrett, Town Hall, Pancras road, N.W., by noon Jan. 9. 

Lochgelly Tron & Coal Co. want tenders by Jan. 5 for 12 months 
supply of electrical goods, oils, &c. 

Southend Corporation invite tenders for a 500 k.w. steam dynamo. 
Tenders to the Town Clerk by Jan. 25. 


TENDERS RECEIVED AND AOCEPTED. 


Last week Glasgow Corporation were recommended to accept the 
tender of Babcock & Wilcox for 10 boilers for Dundas and St. 
Andrew's Cross stations at £16,716. An amendment was moved 
that nine of the boilers be given to Babcock & Wilcox and one to 
the Stirling Boiler Co. 

Mr. WILLock, in moving the approval of the minutes of the Electricity 
committee, said the contract had been carefully looked into, and although 
it appeared at first sight that the difference between the two offers was 
£2,000, after taking into account the extra cost of erection and the extra 
cost necessary to equalise the amount of material offered in both cases, 
the difference only amounted to £629, which was really a very small item, 
per boiler. The department had already 20 Babcock & Wilcox boilers, and 
they had given every satisfaction. They were therefore naturally anxious 
to continue with these if the price was reasonable, so as to reap the full 
advantage of the various economies which arose from uniformity of plant. 
Their engineer had estimated that there would be a saving of something 
v oo per annum in fuel and repairs on the extra capital expenditure 
0 29. 

A further amendment was moved that the whole question be referred 
back. The first amendment was withdrawn, and the tenders were re- 
mitted to the committee for further consideration. 

The Underground Electric Railway Co. of London have divided 
a contract for trucks for 210 steel passenger coaches for the Great 
Northern, Piccadilly & Brompton Railway between Les Ateliers de 
Construction du Nord and the Hungarian Railway Carriage & 
Machine Works. 72 of the cars will be trailers and the remainder 
motor coaches. 

It is announced that the Brush Company has received an order 
from the L.B. & S.C. Railway Co. to build 21 all-steel cars for 
the London Bridge to Victoria section of the company’s line. The 
cars will have cross seats and a central aisle, and side doors for each 
couple of seats, after the style of ordinary compartment carriages. 

Leyton Council have accepted the following tenders :— 

Stirling Boiler Co., two boilers with superheatera ; Tudor Accumulator 
Co., storage battery; Brush Co., two engines (with Mirrlees-Watson con- 
denser) ; Midland Engineering Co., water cooling tower; W. Boby, feed 
water heater and purifier; Lancashire Dynamo « Motor Co., reversible 
booster, &c.; Thermit Limited, welding and bonding tramway rails; 
Troup, Curtis « Co., wiring Lea Bridge branch library. 

Southwark (London) Council received 12 tenders, varying from 
£57. 10s. to £123. 11s. 6d. for wiring the Greenmore wharf stables, 
and the lowest (that of Hammond & Champness) has been 


accepted. 
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Watford Council have accepted the tender of Davidson & Co. for 
an induced draught fan and damper at £98, and that of Edwin 
Freund for a variable speed single-phage motor at £250. 

Dartford Council have accepted the tender of D. Santoni & Co. 
for supply of flame arc lamps and for switches, cable, &c., and 
that of J. G. White & Co. for drilling tramway poles for arc lamps. 


Salford Education committee have accepted the tender of F. M. 
Burley for wiring the secondary school and pupil teachers’ centre at 
£108. 17s. 6d. 

St. Pancras (London) Council have accepted the tender of the 
Lahmeyer Electrical Co. for cables at £2,279. 18s. 7d. 


Walthamstow Council have placed an order with Connolly Bros. 
(Blackley, Manchester) for wires and cables for the Council’s schools. 


Ilford Council have accepted the tender of Johnson & Phillips for 
feeder cables, joint boxes, &c., at £1,689. 9s. | 


BUSINESS NOTICES. 


Mr. F. E. Mackee, who has been with the British Insulated & 
Helsby Cables (Ltd.) for nearly 11 years, has left the company and 
Started business with Mr. O. M. Robinson as electrical engineers. 
The style of the new firm is Frederick E. Mackee & Co., and the 
&ddress is 22, Crane's-bldgs., Church-street, Liverpool. 

Mr. D. G. Sutherland, who for the last five years has hold the 
post of chief engineer of Messrs. Bruce Peebles & Co.’s contract 

epartment, resigns his position at the end of December to become 

artner in the firm of engineers, Messrs. Mitchell, Graham & Son, 

6, Buccleuch-street, Edinburgh. Electrical and mechanical engi- 
neers are invited to forward lists and catalogues to Mr. Sutherland 
at that address. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


In the bankruptcy of W. Leslie, electrical engineer (now of H.M. 
Prison, Brixton, formerly 22, Bangalore-road and 1, Dryad-road, 
Putney, London, S. W.), the first meeting of creditors will take place on 
Jan. 2 at 182, York-road, London, S. E., and the public examination on 
Jan. 25 at the Court House, Wandsworth, S. W. 

The discharge of Arthur Edgar Brooks, electrical engineer, 110, 
Cheapside, London, E.C. has been suspended for two years. 


Claims against the Barcelona Tramways Co. (Ltd.) (in liquidation) 
to Mr. J. Barber Glenn, 845, Salisbury House, London Wall, 
London, E.C., by Jan. 81. 

The Electrical Ore-Finding Co. (Ltd.) is to be woucd up volun- 
tarily. Mr. J. D. A. Norris, Suffolk House, Laurence Pountney-hill, 
London, E.C., is liquidator. 

The Atmospheric Electrical Purification Co. (Ltd.) is being wound 
up voluntarily, Mr. E. E. Groome, 21, Spring-gardens, Manchester, 
is liquidator. i 

The Shanghai Electric Tramways (Ltd.) is being wound up volun- 
tarily. Mr. G. G. Walker, 19, St. Swithin’s-lane, London, E.C., is 
liquidator. Claims by Feb. 8. 

At a meeting of shareholders of Graham, Morton & Co. (Ltd.) on 
Wednesday a resolution for the voluntary winding up of the com- 
pany was passed. 


The “True Section-liner.“ A new drawing office instrument, 
intended to facilitate the drawing of parallel and equi-distant lines 
(for shading sections, &c ) is being put on the market by Messrs. 
Eyre & Spottiswoode, Great New-street, London, E.C. It consists 
of a small straight.edge and & set square, and a pin on the latter 
slides in a slot in the former. There are two stops on the straight- 
edge, one adjustable and the other fixed. By moving the set square 
and straight-edge alte:nately a series of parallel lines may be drawn. 


Catalogues, &c.—From the British Electric Transformer Co., of 
Hayes, Middlesex, we have to acknowledge a handsomely-bound 
volume of the 1906 issue of Whitaker's famous Almanac. For 
several years past we have commended the company's excellent 
method of advertising their specialities, and at the same time pro- 
viding their friends with an acceptable volume. 


“ Electric Train Lighting" forms the subject of a well g ot-up 
pope just issued by Mather & Platt, Manchester. Some time 
ack in The Electrician an article describing the Rosenberg train 
lighting system was published, and this article forms the concluding 
section of the pamphlet under notice. A very complete specification 
of the Mather & Platt svstem of electric train lighting (which em- 
braces the Rosenberg patents) is given. 


The Newcastle-on-Tyne Electric Supply Co. have sent us a sea- 
sonal pictorial representation of the Christmas fireside, in which 
the electric radiator usurps the place of the out-of-date coal fire. 
The“ chimney corner ” in the picture looks beautifully radiant, and 
the glow of Yuletide is up: n all assembled within the family circle. 


Third-rail insulators manufactured by the Reconstructed Granite 
Co., New York, are described in a pamphlet just to hand. The 


1 25,520 MILLINGTON & MILLER. 


accompanying Fig. A shows the “Courtenay” type of insulator 
made in various sizes by this company, whose insulators have been 
employed on a number of lines in this country, including the Wol- 
verhampton tramways (surface-contact system), Lancashire & 
Yorkshire Railway, North-E astern Railway and Metropolitan Dis- 


Fia. B.—Tue Same Co.'s 
T Bar-Type IxscLATOn. 


Fio. A.—RECONSTRUCTED GRANITE Co.'s 
% COURTENAY " TRHInD-RAIL INSULATOR. 


trict Railway. The bar type of inswlator for signalling systems, 
travelling cranes, &c., and which can be placed either vertically or 
horizontally, is shown in Fig. D. 


Exports of Blectrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 20 to Dec. 22, with the ports of 
destination :— 

Africa. — Alexandria, £72; Cape Town, £398; Delagoa Bay, £1,855 ; 


Durban, £5,826; East London, £67; Port Elizabeth, £403. Argen- 
tina—Buenos Ayres, £1,533 (including £380 telegraph material) Aus- 
tralasia—Adelaide, £107; Melbourne, £161; Otago, £72; Perth, £36; 


Sydney, £436; Wellington, £167. Belgiu:w—Brussels, £10; Ostend, 
£7. China—Shanghai, £91. Denmark—Copenhagen, £17. France 
Boulogne, £80; Le Treport, £30. Germany Bremen, £370. India— 
Bombay, £635; Calcutta, £3.704; Madras, £248. Italy—Genoa, £17. 
Japan —Yokohame, £643, North Atlantic, £4,550. Portugal—Lisbon, 
£10. Spain— Malaga, £20. Straits Settlements - Penang, £130; Singa- 
pore, £98. Turkey—Constantinople, £37 (telegraph material). lest 
Indies—Trinidad, £6. Total (for three days) £21,836, aga/nst £7,933 
in the corre:ponding three days last year (Dec. 21 to 23). 


PATENT RECORD. | 
APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they Fave not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


November 10, 1905. 

23,085 DEUTSCHE TELEPHONWERKE R. Stock & Co. G. u. B. H. Systems of 
connections for telephone offices with separated t lug -service and 
group calling. (Date applied for Nov. 10, 1904.) f 

23,097 Siemens & Harske A.-G. Incandescent bodies for elec! ri: light. 
(Date applied for, Nov. 15, 1904.)*1 | 

23,098 S1emExs & HALSKE, A.-G. Glow lamps, with incandescent bodies of 
5 molybdenum or similar metals. (Date applied for, Nov. 15, 
1904.) 

23,099 Mitts & Humsy. Telephony and telegraphy without wires. 

23,130 Ssuta. Electrical cables. 

23,132 Simms & Bosca. Magnet:-electric ignition for internal combustion 
engines.* 

23,138 METALS Corn. & Cowper-Coits. Elec troly tie refining of copper. 

November 11, 1€05. 

23,153 CHAPMAN. Electric current transformer. 

23,172 Pierer. Electro- mechanical propulsion of automobiles. 
applied for, Sept. 29, 1905.)*t 

25,197 ScHcFIELD. Control of distant levers aud switches by ele:tricity.* 

25,211 THOMPSON. (Gesellschaft fiir drahtlose Telegraphis m. b. H., 
Germany.) Producing electric vibrations of diff-rent phase.* 

23,221 GeEETHAM. Electrical fog-signalling apparatus. 


November 13, 1905. 
25,241 BnookiNG. Laying electric conductors. 
23,261 Lacry. Folding platform step for tramcara. 
23,267 PoLE, Momentum engine and e'ectrical self-generation dynano 

and motors. 

25,291 BsLLISS & Morcom & June. Turbines for expansible fluids. 
23,509 PECKHAM. Tramway, railway or like vehicles. 
23,312 Cowpzn-CoLEs. Electrodeposition of copper and other metals. 
25,515 CowPBn-CoLEs. Removing electrodepositsd cylinders from mandrels. 
Sockets for electric lampe; plugs, &c, 


(Date 
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November 14, 1905. 
23,328 Hoar. Electrical conduit tubing joints. 
25,579 SurrH. Pendants for electric lamps. 
93,400 BELLISs X Moncou & Juns. Turbines.” 
23,402 Girop. Electrio furnaces. (Date applied for, Dec. 24, 1904.)*t 
23,416 Hitt & Tottemacas. Turbines. 


November 15, 1905. 
23,437 and 23,442 B.T.-H. Co. (G.E Co., U.S.) Incandescent lamps. 
25438 and 23,440 B. T.-H. Co. (G.E. Co., U.S.) Electric distribution 


systems. 
23,439 B.T.-H. Co. (G.E. Co., U.S.) Heat radiators. 
23,441 B.T.-H. Co. (G. E. Co, U. S.) Electric railways. 

23,446 Dextita & Mipargr. Divers’ and miners’ electrical lamp. 

23,447 Dextita & MipGLEY. Electric lamp for photographing in the dark. 
23,449 Swix BUNT. Electric wcrking of mine shafts. 

23,451 TAYLOR. Combined electric and automatic lock. 

23,474 RonRERTS & JaFFBAY. Electrodeposition of metals. 

25,526 Pi Arschicx. Electrical furnaces. 


November 16, 1905. 
23,547 Mrs & Pains. Fixing grooved casing covers in electric wiring. 
25.553 Vertrys LIMITED & HonscH. Electric motora and similar dynamo 
electric machires. 
23,561 HooKHaM. Electricity motor-meters. 
23,569 Barter, PLEWS & ANDERSON. Accumulators. 
23,582 McGsocu & Co. & Barssr. Switches. 
23,584 HOwILL & RicHABDSON. Electric driving of machinery. 
23,595 Paur. Road contact system of electric traction. 
23,624 FELTEN & GUILLEAUME-LAHMEYER-WERKE A.-G, Electric circuit 
breakers. (Date applied for, Dec. 22, 1904.)*t 


November 17, 1905. l 

23,656 BRoADBENT. Electric roller for elec'ric stop-motion frames. 

23,661 ARNOLD & La Cour. Regulating speed of competsated single- 
phase motors. (Date applied for, Nov. 21, 1904.)*t 

23,662 RoBiNsON. Ex par ding terminal connection for cables. 

23,720 ZAN I. Transformers.“ 

23,722 DzuTSCHE TELEPHONWERKE R. Stock & Co., G. m. b. H. Connections 
for telephone offices with teparated plug. service and means for 
signalling. (Date applied for, Nov. 17, 1904. )" t 

23,728 Simmonps. Shade holders for incandescent lamps. 

23,738 Mavor & Mavor & Coutsoy. Commutators. 

23,751 Scorr. Brush contacts for switche:. 

23,753 Ropp. Electrical apparatus for regulating clocks. 


November 18, 1905. 
23,756 Hitt. Junction box for electric cables." 
23,803 OPPsSRMANN. Electrically-propelled vehicles. 
23,838 B.T.-H. Co. (G.E. Co., U.S.) Apparatus for changing frequency 
of elterrating currents. 
23,839 B.T.-H. Co. (G.E. Co. U.S.) Dynamo-electric machines. 


November 20, 1905. 

23,863 Esser. Advertising device for electrical station indicators.“ 

23,878 Bastians. Locking device and electric coupling for arc lamps. 
(Date applied for, Jan. 6, 1905.)*T 

25889 Newton. (Klewe & Co., G. m. b. H., Germany.) Automatically cut- 
tiog off current from electrically heated apparatus at any desired 
temperature. 

23,894 B.T.-H. Co. & WarLicE. Switches. 

23,904 FELTEN & GuILLEAUME-LAHMEYERWERKE A.G.  Monopbase electric 
motors, (Date applied for, Nov. 21, 1904.)*t 

23,922 CHILTON & Bressa ELNOrRICAL ENGINEERING Co. Turbines. 

23,934 BouLT (Woodbridge, U.S.). Electrical distribution systems.“ 


November 21, 1905. 
23.958 ELrRHIXsrox Bg. Recording instruments. 
23,976 PHorxix Dinamo Mro. Co. & POHL. 
and air compreesors. 
23,997 Sremexs Bros. & Co. & Gaimston. Telegraphy. 
24.021 B.T.-H. Co. (G.E. Co, U.S.) Controlling self-exciting genera‘o:s. 
24,025 B.T.-H. Co. (G. E. Co., U.S.) Vapour electric apparatus. 


November 22, 1905. 

24,068 Mountain, Gipson & Heap. Elastic suspension devices for electric 
motors of tramcar and like trucks. 

24,061 Bev.s & ANGOLD. Arc lampe. 

21,065 HittianD. Magnetic baudles for steel instruments. 

24,106 BRAUN. Operating rotating apparatus by single-phace commutator 
motors supplied for polyphase circuits. 

24,115 FovoERar. Pirn carrying tubes of electric weft protectors: 

24,139 GuiLLovu. Magneto or dy namo-elec: rio machires. 

24,141 Parsoxs & Law. Dynamo-electric machines. 


November 23, 1905. 
24,158 MRRrrr. P. epay ment mechanism and switch for prepaving rentals 
or irstalments for hire purchase of electric apparatu: or wiring. 
24,162 Hupson. Obs'ruction removers applicable to electric tramcare. 
24,183 Imeson. Con'roller finger contact for electrical work. 
24,184 NEwTON. Automatic life-guard for overhead wires. 
24,187 Lancs. Control of electromagnetic power hammers, &c.* 
24,197 STEWART. Control of electris motors used with storage batteries. 
24,200 BzNARD. Devices for electrically lighting inverted gas burners. 
(Date applied for, Nov. 26, 19C4.)*t 
24,205 CHILTON & Bausm ELECTRICAL ENGINEERING Co. Turbines. 
24, 235 B.T.-H. Co. (G.E. Co., U.S.) Electric motor controlling devices. 
24236 B.T..H. Co. (G.E. Co., U.S.) Improvements in and relating to 
electric switches. 
24,240 ADAMS. 


Comb‘uei electric motora 


Bracket for supporting electric lamps. 


November 24, 1905. 
24,249 CHARLES & Watson. Electrical contact breakers of explosion engines 
of motor vehicles. 
24,265 pe Maceco. Double-decked tramcara. 
24,268 PzDbiE. Conduit for laying electric conductor for tramways. 
24,280 Sykes, HoLLINs & LgAKB. Electric interlocking of railway signals. 
24,281 Sykes, HOLLINS & Leake. Improvements in electrical block indi- 
cators for railway gate crossings. 
24,293 Roos. Contact breaking devices for magneto-electric ignition.“ 
24,502 TouRTEL. Automatically actua!iog switches for regulating supply 
of electricity at different rate». 
24,203 TounRTEL. Switch-releasing mechanism for coin freed electricity 
meters. 
24,516 JEvoxs, Electrical generators or motors. 
21,525 Penxiker. Mechanical and electrical register counting entries 
through turnstiles and recording them at a distance, 
24,325 Bout (Knight, U.S.). Electric conductora. 
24,339 Dawson & Pyng. Junction boxes for electric cables. 
November 25, 1906. 
24,383 Hirst & Brook. Switches. 
24,403 British WISTrI NHC USB ELN Hr & Mra. Co. (Westinghouse Elec- 
tric & Mfg. Co., U.S.) Controlling electric circuits. 
24,421 Torpa. Dynamo-electric machines. 
November 27, 1906. 
24,452 Harrison. Incandescent lamps. 
24461 RourLEDOE. Electric conduits. 
24,475 ANDERSON & ANDERSON. Carrying and tuspending globes for in- 
verted incandescent lamps.“ 
24,482 Skwinsky. Incandescent lamps. 
24,494 Sykes, JUN., HOLLINS X LEakF. 
clockwork. 
24,502 BLONDEL. Arc lamps.“ 
24,507 TEICHNER. Electrolytically producing peroxide of hydrogen.“ 
24,518 DaBL. Self. generating steam or hot-air power electric machine. 
24,558 HowonTH. (Heirs of Carl Kellner, Germany.) Electrodes for 
electrolytic apparatus. 
24,539 B.T..H. Co. (G.E.Co., U.S.) Electric demand indicators. 


November 28, 1905. 
24,605 Kaum. Printing telegraphs. 
24,611 Sykes, son., HoLtiss & Leaks. Twin rail contacts operated by 
railway vehicles for signalling, &c., on railways. 
24,621 GiaNOLI. Electro-magnetic generators. (Date applied for 2/12/'04).*t 
24,642 DavELUY. Ignition plugs. (Date applied for Dec. 5, 1904.)*t 
24,644 ULLMANN & HaBpisTY. Renewable head rail fcr tramways, &c. 


— 


SPECIFICATIONS PUBLISHED, price 8d. each. 
1904 SPECIFICATIONS. 

25,647 Strong. Space telegraphy. (Date applied for, Nov. 25, 1903.) 
26,174 B.T..H. Co. (G.E. Co., U.S.) Transformera. 

27,401 B.T..H. Co. (G. E. Co, U.S.) Electric motor control systems. 
28,175 Baynes. Electric tramways and rail ways. | 
28,827 Stone. Bolometers and space telegraphy. 

Feb. 15, 1904.) 


Electrically-driven mechanism 


i (Date applied for, 
1905 SPECIFICATIOXS8. 

Splicing ear for trolley wires cr the like. 

Coutrollera for apparatus operated by alternating cur- 
rents. (Date applied for, June 6, 1904.) 

2,194 WzNHAM. Jaspection-boxes for electric-light leads and vhe like. 

2,766 eae eee & Stevens. Locks and switches for gates of elec. 

tric lifts. 

5,009 FELL & RipER. Electric tramway conduit systems. 

5,125 Jones. Electric motor starters. 

6,197 Brxo & Coates. Switches. 

6,295 Ispetson. Electromagnetic pump. 

7,240 Emmet. Governing mechanism for turbines. 

April 5, 1904.) 
8,000 Fox & Pgarson. Automatic fire alarm system. 
8,267 Russo & Feixstgin. Electrically recording weights lifted. 
8,789 Gnissow, Safeguarding electric unipolar cells. 
8,921 CAMPBELL & STEPHENS. Contact boxes for eurface-contact rail ways. 
10,581 JokscH, Patrix, & Borra. Operating points on electric railways. 
11,301 Cm. TuseMo-ELtcrrique (Systemes Hgnmits) Soc. Anon. Couples 
for sulphide of copper thermo-electric generators. (Date applied 
for, May 3, 1905). 

11,336 Kinospury, (Western E ectrio Co.) Supporting and enclosing 
telephone aud other ele:trical apparatus. 

11,537 Kixcssury.  (Wes'ern Electric Co.) Safety apparatus for use 
with elect: ical apparatus. 

11,441 ErzxTRIZiTATS-AkT.-Gzs. vonm. W. LaHM&YER & Co. Limiting 
speed of compensated single-phise alternate-current motora. 
(Date applied for, July 30, 1904.) 

13,062 TwzzDYv. Insulators of electric railways, &c. 

13,527 Hancock. Responders for wire'ess telegraphy. 

13,588 Sremens Bros. & Co., & Berry. Commutators. 

13,589 Siemers BROS. & Co., & BERRY. Cooling commutators of dynamos. 

13,590 SigMENS Bros. & Co. (SiemensSchuckertwerke, G. o. b. H.) Switches 
for coin-freed mechanisme. 

13,707 D.T.-H. Co. (G.E. Co., U.S.) Fluid pressure brake systems. 

13,708 B.T..H. Co. (A. E. G.) Dynamo-electric machines. 

15,953 Harrison. (E‘ectric Railway Improvement Co.) 
cording devices. 

15,9644 CoRKHILL. Electric lighting installations. 
July 6, 1905.) 

14,211 StEMEN--ScHUOCKERT-WEBKE G. m. b. H. Starting apparatus with 

controller drum for induction motors. (Date applied for, 3/8/1904.) 


617 FHILLI Ps. 
1,391 Jackson. 


(Date applied for, 


Electrical re- 


(Date applied for, 
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14,222 B.T.-H. Co. (G.E. Co., U.S.) Suspending electric motors of elec- 
tric vehicles. 
14,314 MasoraNa. Microphone apparatus for telephone and other circuits. 
14,465 Harrison (Electric Railway Improvement Co.) Controlling and 
recording apparatus for electrical indicating instruments. 
14,569 Warwick MacHINERY Co. (G.E. Co., U.S.) Buckets for turbines. 
15,055 Ganz & Co., EISENGIESSEREBI UND MASCHINEN-FABRIKS A. G. Ex- 
tracting metals by electrolytics. (Date applied for, Aug. 26, 1904.) 

15,257 GARDINER & STRIKGFIELD. Storage battery electrodes. 

15,290 JaconsEN. Transportable telephone apparatus. (Date applied for, 
Dec. 16, 1904.) 

15,298 and 15,299 Jongs. Multiple telegraphy. 

15,856 Yonksz. Electric wiring. 

16,024 Lean. (Deutsche Telephon werke R. Stock & C». G. m. b. H.) Tele- 
phone office systems. 

16,080 Davis. Interrupters for electric circuits. 

16,518 B.T..H. Co. (G.E. Co., US.) Dynamo-electric machines. 

16,775 Sıemens Bros. & Co. (Siemens Schuckertwerke G. m. b. H.) 
volving field magnets. 

17,082 THomrson. (Firm Reiss & Klemm.) Electric fans. 

17,079 ScHNEIDER. Receivers for electric waves. 

17,084 SIEMENS ScHUCKERTWERKE G. Mu. B. H. Elec rie 
systems. (Date applied for, Aug. 25, 1904.) 

17.225 HanBisON. Wireless telegraphy. (Date applied for, Aug. 26, 1904). 

17,245 Aron. Electricity meters. 

17,302 CUTMORE & TELAUPAD SYND. (Ltp.) Telephone or like transmitters. 

17,455 Lampert. Fittings and accessories for incandescent lamps. 

17,875 Briacs. Signalliog by electro-magnetic waves. (Secret document.) 

17,974 Sıemens Bros. & Co. & NgALE. Joints for cab'es. 

18,401 Sizmens Bros. & Co. (Siemens Schuckertwerke G. m. b. H.) Con- 
tinuous-current dynamo-electric machines. 

18,432 Lewy. Electric lighting apparatus for cycles. 

19,116 RoLLAND. Electrically welding metal wires, cables, &c. 

20,053 Sremens ScHuckERT-WERKE G. M. n. H. Winding revolving field 
magnets. (Date applied for, Nov. 12, 1904.) 

20,100 “ PoLYPHOsS ” ELECTRIZITÄTS G. M. B. H.  Róntgen-ray tubes. (Date 
applied for, Oct. 5, 1904.) 

20,898 RüBER. Electrolytic apparatus. 

22,160 Yasupa. Electrodes. 


Re- 


train lighting 


(Dateapplied for, Oct. 15, 1904.) 
(Date applied for, Jan. 21, 1905.) 


NEW COMPANIES, STATUTORY RETURNS, 


— ces 


NEW OOMPANIES. 

W. BATH & SON (LTD.) (86, 938.) — Reg. Dec. 20, capital £50,000 in £1 
shares (25,000 cumulative preference), to carry on the business of manu- 
facturers, constructors, designers, users, buyers, sellers, letters to hire, 
and dealers in engines, motors, locomotives, carriages or vehicles of all 
kinds, engineers, machinists, boiler makers, &o. First directors are H. 
W. Sale, W. B. Bath and W. Savage. Reg. office, 25, Victoria-street, 
Westminster, S.W. 


BUENOS AYRES GRAND NATIONAL & LA CAPITAL TRAMWAYS JOINT 
COMMITTEE (LTD.) (86,923.)—Reg. Dec. 20, capital £1,000 in £1 shares, 
to acquire lands, buildings and property in the Argentine Republic, to 
erect workshops, repairing and stabling sheds, buildings, plant and appur- 
tenances, to adopt certain agreements, to acquire and carry out con- 
cessions for tramways, railways and other public works, to construct, 
equip and work tramways, to carry on the business of tramway, railway 
and omnibus proprietors, carriers, electrical engineers and contractors, 
constructors of power-houres, dynamos, engines, batteries, lamps, motors, 
converters, meters and other electrical plant, suppliers of electricity, &c. 
The subscribers are : J. Irving Courtenay, C. M. Rose, H. M. Cohen, W. A. 
Paine, T. F. Thomson (civil engineer), A. S. Jecks, F. Thursby and H. W. 
Johnson. The Buenos Ayres Grand National Tramways Co. and La 
Capital Tramways Co. may each appoint two directors, and the four 
directora £o appointed may appoint a fifth. 

G. & A. J. CROSS (LTD.) (86,950.) —Reg. Dec. 21, capital £1,000 in £1 
shares, to acquire business carried on as G. & A. J. Cross, and to carry 
on the business of electricians, electrical, mechanical and motor engi- 
neers, suppliers of electricity, cke. 


T. HOOD & CO. ((LTD.) (86,900.)—Reg. Dec. 18, capital £2,000 in £1 
shares (800 6 per cent. cumulative preference), to acquire business carried 
on as Drewett & Hood, to act as factors and agents to manufacturing 
engineers, and to carry on the business of electricians, mechanical en- 
gineers, suppliers of electricity, manufacturers of and dealers in apparatus 
used in connection with generation, distribution, supply, accumulation 
and employment of electricity, &c. First directors are H. Drewett and T. 
Hood (both permanent). Reg. office, 26, Bath-street, Bristol. 


RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.) (86,932.)—Reg. 
Dec. 20, capital £500,000 (7,500,000 rupees) in 500,000 6 per cent. cumu- 
lative preference shares of £5 each (75 rupees) and 250,000 ordinary 
shares of £1 each (15 rupees), to acquire the existing Rangoon steam 
tramways, the Rangoon Tramways Order, 1905, the Rangoon Municipal 
electric and electric traction licences and the Rangoon Cantonment electric 
traction licenca granted in 1905 by the Governments of India and Burma, 
to supply electricity, to electrically work the said tramways within the 
Municipality and Cantonment of Rangoon, and to act as electricians and 
tramway and railway proprietors generally. First directors, F. Tobin, 
S. Balthazar, J. Halliday, James Taylor, J. W. W. Danson and J. W. 
Darwood. Secretary (pro tem.) and reg. office, A. Goodlet, 16-18, Dale- 


street, Liverpool. Rangoon office, J. W. Darwood & Co., Lower Kemen- 
dine-road, Rangoon. 


SHARER & YOUNG (LTD.) (6,038.)—Reg. in Edinburgh on Dec. 21, 
capital £20,000 in £1 shares, to manufacture, buy, sell and let out on 
hire gas and oil engines, electric generators and motors, to carry on the 
business of founders and metal workers, mechanical, electrical and con- 
sulting engineers, c. First directors are A. Sharer and J. Young. Reg. 
office, 190, W. George-street, Glasgow. 


STATUTORY RETURN. 

DEWHURST'8 ENGINEEBING CO. (LTD.) —Return to Oct. 20 gives capital 
as £10,000 in 2,000 preference and 8,000 ordinary shares of £1 each, of 
which 2,000 preference and 1,007 ordinary have been taken up. £1 per 
share has been called up and £3,007 has been received. Mortgages and 
charges, £9,400. 


— — ——ͤ ́ũꝓ᷑ — — 


CITY NOTES. 
—— 


MEMORANDA (Dec. 28).—Bank rate 4 per cent. since (Sept. 28, 1905). 
Price of silver 30d. per oz. Consols 891—894 for money, 89,°; —89,', 
for account ; 24 per cent. annuities 881—888. Consols Pay Day, Jan. 4. 
Stocks and Shares Continuation Day, Jan. 9 ; Ticket Days, Jan. 10 and 
24. Pay Days, Dec. 29 and Jan. 11; Mining Share Carry-over Day, 
Jan. 8. 


ANGLO. ARGENTINE TRAMWAYS CO. (LTD.)—Debenture interest war- 
rants for the second half of 1905 will be posted to-day (Friday), and 
warrants for the preference dividend for the same period on 30th inst. 


BURMAH ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Mr. E. C. 
Morgan, at the meeting last week, in moving the adoption of the report 
for the year ended July 31 last, said the traffic receipts were £13,777, 
received from 2,807,287 passengers, the car miles run being 553,494. 
They had spent £11,329, leaving a surplus of £2,457. Fuel expenses 
were high (£2,075) ; they were obliged to keep their furnaces going with 
wood, which was the only fuel available. They were, however, informed 
that they might shortly expect to obtain good coal from fields which are 
being exploited on the Chindwin River, not far from Mandalay. The 
traffies were now showing appreciable increases. They were considering 
the question of constructing a line from the Zegyo Bazar, Northwood, to 
the municipal limit. If that scheme were carried out it would be neces- 
sary to raise money by debentures. 


DELAGOA BAY DEVELOPMENT CORPN. (LTD.)—At the meeting last 
week Mr. J. C, A. Henderson said the tramways were at present the least 
satisfactory of the company’s works. Expenses were being reduced and 
they hoped that before long receipts would exceed expenses. They had 
to contend with racial prejudices ; whites would not ride with yellows or 
blacks, and those difficulties had to be overcome by running separate cars 
for each colour, which meant a tremendous increase in staff and working 
expenses. During the year ended June 30 they carried 721,078 passengers 
and 287,519 car-miles were run. The freight traffic was a promising 
feature, and would, he thought, steadily increase. They bad called in the 
assistance of Messrs. Mordey & Dawbarn, consulting engineers, and 
within the past months these gentlemen had furnished a preliminary 
report. A member of the firm was at present in South Africa, and after 
the directors had received a further report from him they would determine 
the best course to follow. 


DIESEL ENGINE CO. (LTD.)—The chairman (Mr. G. C. Ellis), at the 
meeting last week, stated that since the adjournment of the last general 
meeting they were fortunate in obtaining the services of Mr. T. Browett 
as manager, and since his appointment orders had increased very con- 
siderably ; indeed, the orders which Mr. Browett had got for the company 
were somewhat phenomenal compared with those formerly received. They 
included orders from the Indian and Japanese Governments, and inquiries 
had come in from all directions which were certain to lead to good busi- 
ness. Irom March 31 to date they had received orders for 5,635 nu.P., 
compared with 2,595 m.p. in the corresponding period of last year. 
In the past they had had trouble with some of the engines firs: 
delivered, but that was due to no fault of the comp ny. Trials 
which had since been conducted by the makers, under the guidance 
cf the company’s engineer and manager, had proved very successful. 
The faults had all been overcome and adjusted. At present experi. 


ments were going on which they had every reason to believe would 


be successful, with a view to the introduction of a two-stroke engine, 
to cost considerably lees per horse-power than the old types of engines. 
The space occupied by the new engine would ba about the same, but 
its power would be doubled and thera would be a saving of some 
25 per cent. in weight. The patents for those two-stroke engines had 
either been obtained or applied for in Germany. Difficulty was some- 
times experienced in selling the engines in this country owing to their 
being made in Germany and elsewhere. The Government, for instance, 
naturally preferred to have English engines; indeed, they insisted upon 
them. ‘he directors had therefore been in negotiation with Messrs. 
Willans & Robinson, of Rugby, with the result that a contract had been 
entered into which the board considered would be a very profitable one for 
the company. No engines had as yet been made for the company by Messrs, 
Willans & Robinson, because considerable preparation was necessary. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—At the meeting 
last week the directors reported that the total receipts for the season were 
£5,106, against £4,785 in 1904. The net profit was £1,744, against £1,681 

NEW BROTHERTON TUBE CO. (LTD.) There was a loss on the past 
year's trading of £405, and after deducting amounts written off for de. 
preciation of plant, maintenance of buildings, &c., the debit is £2,477. 
From this has to be deducted the balance brought forward, and it is pro- 
posed to transfer £2,000 from reserve to meet the deficiency, leaving a 
credit of £12 after placing £500 to reserve. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week 
Line. ended 
3 . | Dec. 1 
9990900 ο 20055 650969 695955 LE) 3 
3 . » 28 
Ayr 3 TER 
Barcelona Trams Co " 
Bernaley „„ ^ 15 
Besrow 9999099009 999 8949 OOS ERE 6009 os 15 
Birkenhead vus b e 
e sham & Hid... ES 1 
Blackpool secors T] 1 
Blackpool and Hest wood... » 8 
Bolton Corporation ...... » 24 
B pek » 20 
Brighton „ 
Bristol Trame & Oarriag e.. „ 23 
Beenos Ayres & Pelgrano.. „ 24 
Buenos Ayres Elec. Trams Nov. 25 
Burnley Oorporation.........| Dec. 28 
Corporation ...... » 21 
Bury oon . 17 
0 } » 
Camborne- noa ix: 
Cardiff Corporation . 
‘arlislo 0⁰.— . „ 28 
Central London e| n B 
Chatham & Dist. LA. Ry... „, 21 
City of Birm'gh'm Tram Co. ,, 15 
eee, =p M 
Cork Nie Trama Ge. AE 
& Dist. Trams...) „ 15 
abi & Ralley. „ 22 
Dublin United... . . so.» „ 22 
Dadley—Stourbridgs........ 5 15 
Bast Ham & .0009000090€6 » 93 
Gateshead & Dist. » 15 
Glasgow — „ B 
6 . as 20 
Gravesend— N T "ET 
Gt, Northern & City Bly.. „ 2 
@reenock & Port d „ 15 
Halifax penggeees 90 
Hall 01000000900: Nie 98 
Ilford Coun . „„ 20 
lale of Thanet Co. — | OE Ses 
Kilmarnock Corporation S 
eoene is 90 
a.. „ 21 
„„ %%% %%% %% „%%% „ * 5 
Leicester tion ... „ $8 
Li l eee | " 
Liverpool Overhead Hj. ” 1$ 
» 16 
Lovwestoft............... muere „ 98 
Manchester Corporation » 41 
Mersey Railway „„ " 3j 
Merthyr €990900999209000099090006 1 15 
1 eeeceses oecccosooosce 4 
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» 10 
» 21 
» 16 
„ 18 
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Southport Tramways .... ” 15 
B. Staffordshire Tramm. 13 
Stockport Corporation „ 26 
Sunderlau d Corn c4 
Swansea Tram . . . i z 1 
Seindon Corporation «1 | : 13 
Taunton ;«ccecese n eel P i 
‘Tynemouth and Disiriot...  " 15 
'Tyneside Trams Co. ........ me 20 
Wer District Couneil 28 
Warrington Corporation 
West Ham C tion is 
‘Weston-super-Mare ........ » 18 
Wolverhampton Co Corpn. .. „ 10 
eee Distriot .. | „ 15 
Ww % dt 
Yorkshire W.R. Trams p 2i 
Yorkshire Woollen District „ 15 


om .-— 
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POWER GAS CORPN. (LTD.)—Mr. A, Mond presided at the share. 
holders’ meeting on Tuesday, when it was announced that the late chair- 
man (Sir H. Fowler, M.P.), owing to his having joined the new Cabinet, 
had resigned, The chairman said that, owing to shortage of turnover at 
their engineering works, the trading of Ashmore, Benson Pease & Co. 
resulted in a loss instead of a profit. The South Staffordshire Mond Gas 
Co.’s station had now been working for some months, and had fulfilled 
anticipations from an engineering point of view. There were a number of 
difficulties which had had to be overcome after the plant was started, but 
they were trifling compared with the magnitude of the scheme. The 
number of customers was on the increase, and, therefore, he saw no 
reason why the company should not fulfil the expectations with which it 
was started. In regard to the power.gas branch, they were doing a large 
amount of pioneer work, and they were issuing a large number of esti- 
mates and doing a large amount of work for which there was no apparent 
return at present, but for which a return might come at any moment. 
They were carrying on important negotiations with influential firms for 
installations to a very large amount. Firms like John Brown & Co., 
Cammell, Laird & Co., and other firms of similar importance were putting 
in installations to run their huge shipbuilding yards with gas engines 
driven by Mond gas. The gas engine had disappointed them, but he 
only heard that morning that in Germany one firm has no less than 
eight 4,000 u.r. engines building, and when units of that kind were being 
built and run it would very greatly facilitate their business in inducing 
electricity generating station engineers to adopt their system, which was 
admitted to be the most economical power-producing system in the world 
for large generating stations. 

8T. HELENS CABLE CO. (LTD.) —The St. Helens Cable Co. (Ltd.) is being 
wound up voluntary for the purpose of transferring the entire undertaking 
to a new company which has been formed to carry on the business. Mr. 


A. Wenham, 10, Walbrook, London, E.C., is is liquidator of the old compan y 
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1 Price 235 DIVI- ! BUSINESS, 
J: NAME, Wod.. F DEND | WREE TO 
d Deo. 27. | 48 DUE. | DEC. $7. 
a ! d 8 
ELECTRIC RAILWAYS. ; 
b 8/0 | Angio» AMWATS., S 112 5 Ap, Oct 75 J eet 
e A — 
5| 3,9 | Do. Cum. Pref. .......... edel 198 — 611 
st | 58 Do. nt 6% Deb. Stoch 142 —446 4 2 8 | œ iod wie 
St. 5 Auckland Elec. Trams 5X Deb. | 
VVV 105 —107 4 13 5 - pal" cd 
565 bane Bleotrio Trams. In - | 
5 Do. 5 per Cent. Cum. Pref... 4 —4 $18 8 2 o 
Bt.) 44% : Fe Bie ter 96 412 0| . a 
Bt.| 6% | British Oolumbia Eleo. Rlwy. | 
Def. Ord. .... .ex rights; 119 —112 | 4 18 4 - T: E 
St. 5X | Do. Pref. Ord. S . . ex rights 107 —111,/ 410 0| o velles 
l(| 6% | Do. 5% Oum. Perp. Pret. Steck. 101 —109 4 11 8 = TL 
44 Do. per Cent. at Mort. Dba 103 —1055| 4 6 9 zt ed. eme 
2 4 Do. d Power Deba. E : - : as ij F 
(| 8/0 | Do. 6 2 Cont, A" Om. Prei 511-5 5 2 0 a RN ee 
t By Deo. es eeegneteteans o 00099 900000900*0* b —{ 5 9 1 "m ee | 
St. 6 Do. 5 Cent. Debs. ........... 47 —102| 4 11 8 i 09 | 
Bt.| 5 Do. 6% $nd Deb. (red.) . . 102 —105 416 8| . 104 
Bt.| 6% | Buenos Ayres Elec. Trams (1901) | 
| lad. 0090400909099 94» FH 9090*590490004209809« —100 b 0 0 ee f oe | 
Ke 64% | Buenos Ayres ( ‘Grand National 
64% Pref. Debs. n 100—165 5 49 "nes 
100 67 Do. 6% lat xd Bonds oe te mee: 100 —J04 6 17 0 ae | ee ee 
b; t,6 | Celoutta Tramways (Ncs. P100 921-13 14 7 2 Z TEET 
103| 4% | Do. aris Deb. Steck (red) | o 4 12] Z2 1D 2 
e kh. — 9 9 = [ES ee 
1 M c 8 i-1 4 810 ds Ei. cai 
St. 5x Oa ombo Trami d Lig 5% Ist Mt. | 
Deb. (red). ... . . . . . . 102 —104 416 0| n {is ` 
Havana Elec. Ry. Con. Mt. 5% | 
$1,000 50 year Corp. Pda. ....| 97 —99; an si e| 
l| .. Lu bon Elec. Trams Or J. 1 si $a IN 
1| 0/7} Do. 6; Cum. Pref. ............ 14-1 474 is | — 
100 Do. b, Reg. Moi t. Deb 101 —104 | 4 16 3 uu a 
Bt.| b, Madras Elec. Trams 5% Deb. Stk. 108 —1(5 | 4 15 8 Ja, Jul! 
100| bx p am 200 By. St g 6% Mort. 
100| 4x 1 Debs. Qiii) iog —104 46 — 
Do. © 8 — 4 7 a ee 
Bt.| 5X Porin (Wed dering ii Dabs, | 
104 2107 4 13 b ee oo 
$2 8 Beule Tram vey, Light and E 
Power Co. $100 Stock.. 141 —144, 611 0 aa 143 
57 Do, 5% lst Mt. $100 Dbe, .. $77—997 5 1 0 v 98) 
ELEGTRIGITY — 
L| Adelaide Elec. 8'ply Co. 6% Cu. Pr. 5 =i 8 ne a 
b| 8/8 | Calcutta Elec. (1-60, 000) s 91 |49 0| — e EN 
(0| t% | City of Wellington Elec. 1. and 
Power 5% Beg. 1st Db. .... 50 —62 |416 1! .. T2 NT 
$5 Cordoba Lt. and Power Co. lat Mt. ; 
Stk. 2100 000 5% Bd 90 —98 " | T "EE 
b Elec. Ltg. & Trac. Co. of Aust. 
63, Cum. Frei... 213 T | - INT 
8t. 6% Do. 5% Debs. ................ 87 —9? |5 8 8 a gi Bi 
10, .. | Havana Electricity Co. Shares. 9 —10 a - ex i 
190; 57 Do. 5% L bs. li t. at 05 Sor ip, all pd. 92 —94 5 6 8 vs T v 
St. | Indian Elec. Sup. and Trac. Co. 
Db. St. Rd. Prov. Certs. 50, pd. 60 —€2 ws is ie : 
l5:38d0| Kalgoorlie Klec. Power & Ltg. 
6 Cum. Pret.. %% 690% „ —1 6 0 0 = — 
1 1/0 | Band Klec trio il-h sab d). 8 = 
.. | River Hate Ele'triclty Co. Ord... 43-4 ses uh - 22 = 
1 1/22 TO. 907; Non. Cum. Pref à AZ 115 T zs 
St. by Do. 5% Deb. Sto¹Kn˖Kn es.. 8 —105 | 416 0 i 
b 5% Rosario Elec. Co. 6% Pref. (I-12, 000) 5 —5 5. 44 z 
59:,Sd| Do. (12, 001-20, 0 ) —51 3 8 0 | ) s 
100 4}%|* Royal Klec., Montreal 4jX ist P s 
| Mort. Deb ..................-- 100 —X3 4 7 5,Ap0ct, | 
. 109 | Shawinigan Water and Power 5% | | 
ef PC n) ead ose ride aS ace 102 — 103 | 417 0 


* Ip calculating the sir allowance has been made for accrued interest Pat net 
tor redemption, t Ex Dividend. 
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a 
i E NAME, W . 
e 
3 Dec. 37. 
Al. 
ELEGTRIS RAILWAYS,T RAMWAYS, Ae. 
Bath Elec. Trams bes recense en $—1 
DS: 6% Cum. Pref. ...... = 
Do. 4 1st Mort. Deb. Btock (red) 1084 — 10ti 
nan T MH IM Trams 4j 1st Db. Btk. EC TIE 
Bristol Tramways and Cerrisge Ord. .. = 
Do. Cum. Pref. fully paid) . i-i 
Do. rom Cent. © e90€4000000900000007600c 106 —1 
British 20 9000000090 90* 74— td 
Do 6 per t. Cum, 002000090990: 10 —11 
5 per nt. Per Debs ......| 117 —1)9 
. 4} per Cent. 2nd Deb. Stock.. . 97 —9) 
Centra! Kondon | pate, 8 aa a is 
. en . 00 660% . — 
Do E Die: od Stock e — 
Do. ite 4 ) Cent. Debs.. "90990909059 909200€007 1H —118 
of ham Trams.5* Cm. Prf. t-i 
4 per Cent. 1st Mort. ceses] 100 —1 
kd South London Rly. Con. Ord.| 44 —46 
Cent. Perp. Pref. (1891) . 119 —123 
(1596) 0009006009€90090000000000000900000 0009506 117 — 120 
10019. „„ 090000000000*00 eee eee 00€ 114 —117 
Cent. P — 105 — 108 
Dublin United Trams. (1896) Ltd., 18)—14 
Do. at pee Cent. Pref. ...................-- 14—1t 
Gt, N ern & City Ri 51 Ord. (6X) — 
Gt. Northern, Picea Brom | 
Ord., Speyer Bros, Serlp 8 —9 
Hastings & Dist. Elec. Toma Co. 4 
10 9 t Im 5 „ „ „% % „ „ „ 6% „„ |" ry 
peria amwayva 600€0c00c090005 —1 
10| 6% |t Do. 6 per Cent. Pref. ...... . 183—114} 
Bt. t Do. 4j per Cent. Debs. ..................| 112 —114 
5| 2 fale of net Elec. Trams & Lt. 6% Pt. 11— 88 
St. 4 Lo. 4 per Cent. Deb. Stock , . . 88 — 
10| 1 Liverpool Overhead Railway Ord . . 8}4— 
10 Do. : per Cent. Pref... 9$9:00000«000000000000 —1 
St. é Do. er Cent. Deb a 9099009009 090000 0090025 99 —109 
10| 5 London nited Trams. 5% Cum. Pref.| 93—1(} 
Bt.| 4% Do. 4% 1st Mort. Deb. eee eee 100 — 100 
St. ee ner Con. Ord. Stock... %, see 7 —9 
Bt. ee Cent. Perp. *' eevee: soccer 8 —11 

1 oe Metropolitan Elec. Trams * OM SO peace: 34— vs 

1 1 Do. / Cum. 2 785 266600060 I "m / 90. i 1 —1 
St. 44% | Do. i Y Deb. B — E 106 —] 
b| .. | New Gen. Tract. 6 per Cent. Cum Pret i 
10/10/0 | Potteries Electric Traction ese] BF—P}- 
5/0 Do. 5 per Cent. Com. Pref. ........| - £43—1C] 
At.) 44% | Do. 4j per Cent. Deb. Stock .... 108 —1¢¢ 
.. | Sunderland Dist. Elec. Trams. [A lat 
Mot. Debs.... ......—. eb — 
~- | 5 Underground Elec. Rys. Co. of London ee} -7 
Ft.] 3 Waterloo and City Ord. 14 17 
St. 1/ö11 Yorkshire W. R. El. Tre. co. AY Tit Debe. 96 28 
TELECRAPHS. 
100| 4% * African Diteci Tel 4% Mri: Deb (ot) 99 —102 
10 = Aes on Telegra 999099 009949000000009 900 000092 t1- 4} 
100 ee Do. 5 Debe. red.) 99090: 0006002099 9000? 8b — 9y 
Bt, |15/0 Anglo-American — —— —— E2 — 64 
Bt: 80/6 Do. Preferred 000 000 900000000000 008 800000 BFF 100 —110 
B. 2/0 Do. Def esce *046090600900000000900* 174—178 
8t 4 Commercial Cable 4 p er Cent. Deb. Sts por 
5 Er t —9 
10 10/0 Do. Preference 10 per Cent.. , eee. 1? —18 
6 2/0: Direct Spanish Ord *009 00090000000000000€00« 398—536 
as D 10 ORE Cum. Pref. 0000 60 t3 —7 
. 0 © 006 000900000000 eee. 1 —1 
90 Diosa d Die Dited States — os cecnes 17 Tish 
100 Direct West India Cable T Rg. Db. (rd.) 101 —1C8 
saeco ek. le — 4 
B4. 17 Do. 84 per Cent. . Pref. Stach. . 90 zu, 
18 4 Do. 4 oo Cent. $ Mort Deb. Sik. 4) 106 —1(8 
ore 9606 4 — 5 
8i.l4 Do. 4 per Cent. ] Deb. Stock . — 106 — los 
100| 4 Eastern & B. African 4x Mrt. Deb. 1909 100 —1(2 
$5| 4v | Do. 4% Mauritius Bub. Debr. (red.) 1003 — 102 
10] 5 G. N. (of Co a £64 —?ti 
100 ix Halifax & Bermudaé}Y1stMt. E» (red.) 101 —10³ 
2812/6 | Indo-European .. ---| 67 -—t9 
100| $1 | Macka Companies Common ory 
100 41 | _Do. eference . .. — * 75 
1| .. | Maroni's mE 82 Co. .. 5 13—18 
10 W est African elegrapb 8 bares . f$-10 
J s Ten ost i a —É RC 1A 
é 0. nt. ©  €00000500005200080 C - 
10 . T a "—— — , „vel i 
10 6: 35. Fra ees 6 E }-t 
10 . per Cent. $nd Pret. ... *9ꝗ—U—K] . . 17 
no B 1 Do. 6 cetera Feigen Deb Bo... . . .. . 101 -A 
See 606 oe ns D. 18 —141 
Bt. 4 Do. Doia, (red.) 90000000000000: 10° $ -10f$ 
TELEPHONES. - 
St. | Arglo-Portrg'se Til. 5% 1st Mt.Db.Stk.| 102 — 104 

6| 60 | Chall aon duly pala) .. . 72-8 

l 0/03 pow Vi Iro tetphune O Ord. UE —1 
3 O. Pre 2 %%% „%%% 9 . %% %%% —1 
Bt. 12 Satie Co. Pref. Stock 06e 99.000907 ee “| -in; 
St.] 6 Do. Def. Stock ......... e| 108 —170 
10 Do. 6 Cent. Cum. 1st Pref......... 18 —15 
5 Do. 5 per Cent. 5 rae f...) E4—Fj 
Bt. 1 * Do. b. Stock 83 M per vee e 954—104 
St. Do. ne per Cent. Deb. Stock (red. 104 —106 

1 0 1 rien tal 9. 999909022009-992005009*90* 90000,00* 009 14—14 

1| 0/73 | Do. 6 per Cent. Com. Prei. 11-14 
Bt.| .. ae M s ox ot Ere d] OCT A PE 7 —99 
Bt. | 4 elephcne Co. o pt 43% Db. Stk. Kd. 103 108 

b M United River 909909009002 0000 9 G- 0 6 &6 5 — 8 

6| 9j6 | Do. 5 per r Cent, Cum. Pref. ............ l, 
St. 5% |* Do. 5 per Cont. Deb. Stock (red.) 111 
| FIWAKGIAL, INVESTMENT, &o. 

b 8/0 | Elec. & Gen. Invesiment 6% Com, Prot. 5 =o 
10! 9/9 | Globe 333 and T E 1o —163 
10| f/} | Do. 6 per Cent. Pref —14k 
lu; 6% | Sul marine Cables Trust (Cert.) .. XA 125 128 
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BUSINESS, Price | an BUSINESS 
Drymzp WEEK TO : d NAME wed. | E TH DIVIDEBD | WEEK To 
DEO. ?7. || E Dec. 27. Dzc, $7. 
la a P 
Bieb | Lon. ELECTRICITY. SUPPLY.. £04. m 
" Hs as 10 14/0 Bournemouth & Poole Elec. Sup. Ord.) 393-153 5 9 10 „. M 
e" 10| 4/6 | Do. Cent. Cum. Pref . . . 106-14 | 4 4 9 E 

- . .. | 10 Do 6% Cum. € conse | 11-153 | 418 0 5 
Feb, A BEBE % 2 Bromley kenij HL Lt A Power haz t -H i15 8 : P: 

ie en ower 54 " 

ee " a» ae St. CIE Do. ist Deba i Hu a 6 9 eas ee e 
Feb, Aug „ h| 5/4 Brompton & Kenrington Elec. Bup.Ord. &j— 5 2 6 EN 3 

oo 8 b 7 er Cent. oe. 9 9 3 14 5 Mar, Sept as 
Feb, Aug | 114 | If Ail Bt. 42 Centra] Sup coax Gusr.Db.Stock 102 —1(15 | 816 8 . 

Loo que |o. || 626 | CharipgOross(W.End&City)ElSop.Co.| ( |416 O|Feb, Aog | -.| .. 

» |. [f| 6| 2/8 | Do. tt per ve. e. 514—563 | 838 8 | Fob, Aug | 55 . 
June, Deo 9t d ith | 8t. 4 t Do. Deb. Stock (red. ee Om. Pref. 101 —108 8 17 6 = 

ix] vx: 5/3 Do. Gy Undertaking € Xx Om. Pre 43-5; | 410 0 = 1111 
860 5| 9/5 968)......-.] ^ 4-75 410 0 "i ai. 
Sd 6| 28 Chelsea Electlie Supply e 5 —6 6 0 O March .. 

m = è St. 44% |* Do. per Cent. Deb. Stoc ij 110 —112 | 4 0 4 In, Dec. 

» 2 s 10| E/0 | City of London Lighting 1 —12 |6 0 U | Feb, 114 
Feb, Aug | 15d | . 10 en Do. 6 per Cent. Cum. Pref. ..........| 101—1441|4 4 2 Jan, J secl oes 
Feb, Aux st. BX Do. 5 per Cent. Deb. Stock J. . . 124 —128 | 18 1 | Jn, aj > 

x ER i St. 43% Snå Deb. Stock ( eese | 108 —105 | 4 5 8 AR 

— ue B| .. County of. ee Elec.P. port Papa. On —9 ee April, Oct 

ov| . b| (GV. non cum. pref. .... —E 2s A ; 
May, ... 160 49 | County of London Eleo. supply Ord..| stig |4 8 % i| ij 
vd 10| 6/0 | Do. 6 per Cent. Cum. "T 15$$—1:3 | 4 13 2 | Mar, Sept 127 
. st. 44% | Do. 43% Deb. Steck (all paid) ü (red.) 112 —115 | 818 8 » 144 | .. 
Rt. % | Do. Second Deb. Stock Prov. Cerís..| 10] —108 | 4 7 6 25 na peo 
2: 83 | E} 2.0 5 Electricity Supply Co. Ord.| ti-t 415 8 d SRL eats 
5 2/0 | De. er Cent. Cum. Pre f.. 6 =H 411 9 2 weed Sag 

m St. 44%| Do. Porte Deb. 1 dg ) . J 101 —114|4 6 6 Š 2 aa 
Mar, Bert . P 5 4 0 Hove comio s a % / Ge» 518 4 17 2 ie 3 AR 

ar,Bept| -- St. 44% I. ot W. Dec. Lt. & at 8 Db.Bt.(red.) 100 —108 | 4 7 5 po sw eee 
Jan, July : : 5 5/0 Keneirgtn. & Kngtsbd . I 4—1 45 0 0 " — os 

m €: ws 5 E% Do. 6 per Cent. let Prot. '09016» 0905 09^ coc 90 e —7 4 5 9 Jan, July ös om 

= os st | 4 Do. 4 per Cent. rer Stock red. 18 —101 | 319 2 M FM NUN 
Feb, Aug M 7 st | 4 Kensirgtn.& Engtbg ssh 
Feb, Aug | - Co. eint Staten í% Deb. b. ek. red.) 101 —1C3 | 8 17 8 = Sie il aae 
Jan, July | -- y 8| 3/1 | London perne Supp, y OF. . . 14—7 40 0 M : "i 

- a0 hoj let ex. |t De 4i Cont 1 Mare IE | chi fe d d n S 

=~ 16) 20 Et. %% —300 Mr J D ee ee 

"d t d 5| 11% | Metropolitan Electric Bup. Ord......-| 3-10, 417 6 Apa Ost 917 t4 

ut 5| 2/8 | Do. 4j per Cent. Cum. Prel.. tit} |4 2 0j|Jan.Juy | --| .. 

- E Ft. 4 Do. : per Cent.Deb. Stock lat Mort. 10 —1)8 | 8 19 7 |Jn, Deo. 

zt 110 St. 7 Do. Ae . Mrt. Db. Stock (red.) 97 ~99 |810 8 ma sci es 

= Ke !100| «4% Midland Elec. Corp. for E. D. Ist Mort. Db. 101 —1(s7| 4 7 5 p 1053 |.014 
May —..| = 10| 73% „ Tig. eee 101103 611 6 Feb, Aus 
i oe 100 „% [f , / ee SN C ee 01 102 ee Jap Jul oe ee 
Feb, Aug : 6| £% | Newcastle Elec. Supply Ord. . 8 Ei | 419 6 Feb, kag ede 
: RE MD p t$ | Do. ö per Cent. Ner. Cum. Inf q-e6 3 16 11 | Feb Aug 
1000 6% IC. 47 Mert. Leb, 1ed. 1907. . 100 —101 | 839 7 Jen, July} -- | - 
dae a eg | Northen Corntice Elec, Sop. i71- paie -;H 3 1 1 Ma, Aug 
$T sis ess 1C0 75 Nottog Bin ieee rae —lvl} M Jan, July - 
June, Dec | 94 | ic 45 Do. 4 per Cent. lat Mt, Debs. . . 810 | 0 5 e 
is 5| 276 Oxiord lectrio Ord. oe . . . . . (- 6 5 1 6|March ..| . 25 
dt. 4 Do. [y 4 De b. Stec oh oroe eee 00: 909 Bee 100 485 3 18 5 ams "e 2. 
Jan, Juy | =|- 5| bo | Bt. James & Pall Mall Elec. Ord... 13:25 4 0 Feb, Aug 
In, Beo. b| 8/6 no 27 pe Cent. verset $—9 |817 9 | Feb, Aug] =|. 
— : st. 23 H per Cı nt. Deb. Stock (red.) . * 98 - 100 3 10 0 sn ANNUS 
3 | a Emtibacih Markets Blecirie Buo, Ori] "3 Sie oa: I^ J6 5 
725 AEN 110 1082 St. 4 Do. 4 per Cent. Deb. Btock 80.00" we: ee 76 — 8U 5 0 0 má e os 
17,5 17 Bl Sonth London Electric Supply Ord . 8.534 | 610 0 ee 
FMY AEN yo, 9 y a yag gy age Lt. & PowerOrd.| 11-11 s iol) e 
P) we o evi ee ee 
45 Ji 1 0 ee 96500009: 000000000 1 —1 4 17 2 d - 86 
Keb, aus ee EE St. 107 Do. us Btk. Red. 662606 „ 6 „ 666 0% 1C 21 B 4 8 8 o "m en 
April, Oct ! E 5| 770 k wp ra lect: ic Bop y Ord. e| dd 41 6 5 8 -= x dee 
April, Oct | = [5/9 | vo. , m ont. e ... . , 110 ae (ee 
Jan, July | .-: St. ($4 We Elec. Bur. Or ^. e» «| 104 —108 | 4 4 10 T SS (ee 
I. Ord. % 09600 » - 
: Jy,0 Mi ni : 15 De. 6 per Cent. Cum. Pref. — a tu ^ 10 4 Mar, pept e M 
Ja, Ap, J, 014 463 EETRI MARUF FACTURIEG, . ac. | - 
Ja Ap,J » 9 et 1 ed. Alliance i— 6 6 6 e ee 
Ma N s 1|1C44d. Aren EI. Met rem. El ex ons/c of aras. i- a. e ag 
14,1570 16 ee ] 1,7} EE 7 Wicox Or 6500506020224 t {—e 5 0 0 ee . ee 
Feb, Aug le 1| 71d. | Lo. 1-1 | 8 16 10 à ss |- iu 
Feb, Aug | -. | -: 5| 0/0 Britab ee 6 Blaby Cables Ord. 18 514 0 July, Feb| - - 
May, Nov ee 5 3/0 Do, t. Pref. peces. 09°00 005000 l -tà 4 18 0 Jan, July [E ae 
Jan, July 83 ee St. 4 Do. lst Mort. Deb. (red. % oer eee 105 16 4 4 ll ee oe ee 
. .I B$.) 4 h I boma p Bouna Iii Mt. Db.] £8 —100 4 10 0 i sl. sae 
May, Nov 51 es 6 23 British Westinghouse 6 eee - 902000 11—: ee . oe oo 
Jan, July| — | .. St. ay Lo. 4 per Cent. Mort. tock ..| 80 —& |474 0 vé £0 m 
Ja, ApJy,O ee e 9) o Brosh : rical Engines 00^ 99v 09» TTS i- $ 25 March. =- "T 
ri es ‘eis 9 9j 55. 6 A Dani Pref. Non bÈ mM 14 1} 6 17 0 Mar, Bept oe os 
June, Deo |. - ISG. ipd Deb. Mock 96 —10/410 0 Mar, TN 
es ee oe Bt. ULM Stock sosoo eos E4 = £6 5 4 6 Jan, J v et 
J Jay ee 5 7 o 5 60 % 06 06% 05 gota i 4 4 PUN Tuy ee oe 
. ee 5 Cee pee % ee * . 
May, Nor) :: . e M Do. "Cent. int Mort, Debs] oh 4 1 1 MEME Lo 
May, Tov & | €i 1 41d. UD allner Alkali Co. . . . 1—4 | 5 7 0 n J es 
May, Wov | .. | St. ix 44% 1st Mort. Deb. er oseo] 97 —102 4 8 8 a 991 | 9:3 
Jen, July | . i i £20. eme 8 (Ship) Telegra Telegraph Ord, ....| 1,,—1.4, 8 11 0 = Fal aes 
Mr, OD li|. 1 d. Do. 6% Cum. Fief, . . . . 15—1&|5 2 7 88 Sool! Gea 
Jane, Deo 8 1/6 comes and Co, A 1 mu 16 8 7 0 Jan, Jux 2 
5 100 6% |* Do. & per Cent. 1st t Mort. Debs. (red. 67 —10|5 0 0 Jan, J S. us 
5/10, Diek, pois Ora, 00209000c0500025000 050 bes a? 5 11 1 Sept en» Qe ee oe 
B. 8/0 Ic, Cum. Pref. ..... eee 000 90€ cos 6 t} 418 0 Sept e» es vt vt 

es en as Bt. 4X Do. Deb. Stock ... À 15 9009000909 906 166— 108 4 é 1 - s m 
Avgust e| oj e 6| 1/0 | Rdiscp & 5 wanUnited("A"Bh.X£3 pà)|  J4—4 ^ | Feb, Aug | Jif] . 

i en . B 9 Do. (46 paid) .. 6060999900000 60000* í$1-54 oe Feb, Aug @e ee 

2 -- | 2 St. 4 Io. 4 per Cent. Mort. Bob. Stock took (rd.) £6 -93 4 8 11 June, Ds 

es 111 11Cj Bt. 5 Do. b er Cent. ind Deb. 8 Stock 000% 923 — 97 b 8 1 oe ee „ 

ER 10t sd E 9 du erty me co oe 9] fi-5 | 6 1 HI early 
Feb, Aug e- 5 8/0 Do. 6 per Cent. Cu © 060 Gee es 54—6 5 0 0 8 oe ee 
hi Aug | :3| .. Ist. 4X x Tu B per Cont.) iat Mort. Deb . (red.)| 107 x 1 : 6 i oo | o 

e Aug a ] © serene 690009009 ove - 0 Jul me ve = = 
Jun, De Des Xo 9. 3 H 9,9 955 1 per Cent. Cum. Pref IIT. 111 5 18 8 July eene "TR se 
^| Bl BS. 4 Do, r Cent. 1st Mort, Deb. (red.) 9$ 55 |4 4 2 |Jan,July | --| -> 
April, Oct m 10 6/0 Genaral lectric (] 900) 5% Cum. Pref...) (3-§3 6 2 6 a "T ea 
E e st.“ 4 Do. 4 per Geek p^ ort. Debs. .....| C6 - 100 4 0 0 is eat eee 
js 5 5€ | Benleys T aph Works Ord, . .. 1243—1^4 | 6 11 1 | Feb, Avg | 151 | 13 
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station engineers generally, with the result that the industry 
would be able to obtain contracts for electric lighting of the 
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a eee charge was well recognised fourteen years ago, for the specifi- 


IN another column we give an abstract of a report by Mr. 
J. F. SIMMANCE on the public lighting of Edinburgh. It 
forms a valuable and impartial compilation of data relating to 
both gas and electric lighting. The writer of the report gives 
high praise to the manner in which the electric street lighting 
is carried out, but a careful examination. of the photometric 


figures seems to emphasize a feature of open type arc lamps 


which is often lost sight of—namely, that unless lamps are 
correctly adjusted and are used with a high quality of carbon, 
the candle-power given is far from that generally claimed. 
For instance, the average maximum candle-power of the 10- 
ampere arcs tested (considerations of space only permit us to 


publish one or two of the tables of tests) comes out at 336, and. 


ranges from 213 to 572. There may be local conditions in 
Edinburgh accounting for this, but we think that more atten- 
tion could advantageously be paid to the point by eupply- 


cation contains descriptions of a number of alternative designs 
of a double-tariff electricity meter actuated by clockwork. 
Details of arc-lamp regulating mechanisms are dealt with in 
patent No. 18,116, granted to Mr. W. MATHIESEN. Two 
patents taken out by Messrs. FELTEN and GUILLEAUME (Nos. 
7,029 and 11,526) relate to this firm's particular form of 
paper-insulated telephone tables, and an interlocking armouring ; 
and the patents for the Buckingham type-printing telegraph 
are also on the list.  Electrochemistry is represented by a 
number of patents, including two granted to Mr. T. L. WILL- 
SON and referring to the electric smelting of refractory ores. 


Of the patents of general engineering interest, there is one 
(No. 4,863) issued to C. G. P. DE LAVAL, describing his well- 


known means of ensuring the stable action of rapidly rotating 


bodies—more especially turbine wheels—by employing a 
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flexible shaft. Another patent of some general interest is that 
granted to Mr. W. ScHMIDT for his improved superheater, 
which has found considerable favour on the Continent. No. 
15,677 is the Hon. C. A. Parsons’ patent for governing 
steam turbines by admitting steam in puffs, the duration of 
which is regulated by the governor. Not the least important 
patent to expire is No. 7,241, which was granted to Mr. R. 
DIESEL for the internal combustion engine known by his name. 
It will be interesting to see whether there will be an applica- 
tion to the Judicial Committee of the Privy Council for a pro- 
longation of this patent, for the various difficulties which have 
retarded the construction of the engine are being surmounted, 
and it is stated that a successful.two-stroke engine, effecting 
& considerable saving in weight, has now been developed. 
Another interesting gas-engine patent of 1892 is No. 14,317, 
covering the well-known *'Oechselháuser" two-stroke gas- 
engine, in which two mechanically-connected pistons, moving 
towards and from each other in a common cylinder, open and 
close the inlet and exhaust ports, thus doing away with the 
usual valves. 

WE are glad to publish this week a letter from Mr. L. G. 
TATE, hon. sec. to the Electrical Contractors! Association, 
announcing that the Association is taking action against the 
Sheffield Corporation in order to stop the objectionable trading 
in fittings and house wiring carried on by this Local Authority 
without express Parliamentary sanction. Contractors in other 
towns who suffer damage from similar rate-aided competition 
are invited to communicate with Mr. TATE, who will look into 
their grievances. 


—— 

IT is hopeless nowadays to expect a discontinuance of the 
expression direct current with its convenient abbreviation D.C. 
and a general retention of the more accurate term continuous 
current. Still the use of the word “ direct in this connection 
often leads to many absurdities. For instance, Mr. RIDER in 
the discussion on Mr. PATCHELL'S Paper at the Institütion, 
reported on another page, said: Mr. PATCHELL'S distribution 
is by direct current, which means that all the energy goes 
through rotary transformers of one kind or another," while, 
on the other hand, Mr. HiGHFIELD spoke of * direct " genera- 
tion at 10,000 volts (alternating). 

— 

MANY interesting matters have been raised in the discussion, 
which was happily much more of a technical character than 
has been customary of late at the London meetings of the 
Institution of Electrical Engineers. The various questions as 
to boiler house practice are particularly interesting and we 
trust that there will be more debate still upon these. 
Peculiarly enough, the respective advantages of steam tur- 
bines and reciprocating engines have not yet been touched 
upon, but the subject was certainly well threshed out in the 
discussions oh the Papers by MERZ and McLELLAN and 
PARSONS, STONEY and MARTIN two years ago. Mr. PATCHELL 
has decided to defer his reply to the points raised in Mr. 
EBORALL'S letter in our columns until he replies generally to 
the discussion at the Institution, and we think that he has 
done wisely. Mr. HIGHFIELD’s article in The Electrician last 
January has given rise to an interesting controversy, and we 


are glad to hear the experience of others on this question of de- 
terioration of alternator armature coils. It is rather disappoint- 


ing that Mr. MorDEY, who should have had some experience 
in this matter, contributed so little to the discussion on this 


point. He has, of course, good reason for pointing to the 
necessity of good mechanical construction of the coils and 


their insulation, but we do not think that his theory of a 


hammering action due to electrostatic attraction and repulsion 
will receive endorsement. 


— — 


PRODR a Paper has been set dien: for — at the 
next meeting but one of the Institution, there should be a 


certain elasticity about the dates, and we hope that the dis- 


cussion on Mr. PATCHELL'S Paper will not be curtailed and 
that he will be able to make a full reply. Replies in the Insti- 
tution journal only escape the attention they deserve. 


d 


CORRESPONDENCE has been published in the Dundee Adver- 


tiser which shows what may frequently happen when the elec- 
tricity department of a Local Authority is the only public 
supplier of electricity in a district in which there is an opening 
for electrical power distribution. 
Co., shipbuilders, near Dundee, accepted, after prolonged nego- 
tiations, an offer by the Dundee Corporation to supply electric 


Messrs. Gourlay Bros. & 


power for their works. Soon after this, it appears, there was 
a change in the constitution of the Electricity committee, 
and the firm received the following note from the electrical 
engineer :— 


Dear Sirs, —The new Committee of Dundee are to go carefully into 
the whole question of power generation for Dundee, and such a 
system to be adopted will soriously affect your supply. We would 
urgently recommend your delaying electrification, if to be supplied from 
the town mains, until the new system of distribution is settled. There- 
fore, your offer for supply will not be accepted nor an agresment signed 
until the result of their inquiry is known. ee 


As a consequence, Messrs. Gourlay Bros. & Co. have decided 
to erect their own electric generating plant. 


W have frequently alluded to the pernicious effect of 
the much-abused Parliamentary Standing Order, No. 22, 
which makes it necessary for the promoters of a tramway 
Bill to obtain the consent of the Local Authority befere 
the Bill can be proceeded with. An example of the abuse 
of this practice has arisen in connection with a proposed 
tramway between Folkestone and Hythe. Two companies 
seek powers for building a tramway on this route. One 
has offered to pay the Hythe Corporation £1,500 for street 
widenings if their Bill is passed; and in reply to this offer 
the other set of promoters offer £1,500 for the same purpose 
as a price of the Corporation’s consent, whether the Bill is 
passed or not! Mr. STEPHEN SELLON, in making this offer, 
quoted the opinion of the Hon. J. D. FITZGERALD, K.C., to the 
effect that the Council can legally accept this offer, although 
apparently the Council would have no legal remedy if the pro- 
motors were to refuse to make this payment on the Bill having 
failed to pass. Mr. SELLON also cited a case in which £750 
had been paid towards a Technical Institute to obtain the con- 
sent of a Local Authority to a tramway, and another in which 
the Croydon Rural District Council had been paid £2,000 for 
their consent, the money to be eer “for any porns which 
they thought fit.” 
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Macassar-Balikpapan Cable.—According to the Elektrotech- 
nische Zeitschrift the above cable has now been laid. It is 600 
miles long, and was laid in three davs by the North German 
Seekabelwerke to the order of the Dutch Government. 


Cable Interruptions. Date of Interruption. 
Tarifa—Tangier . CHHOSCHCCHOSCEHOHOSE SEE HF OSB OBE H OSB Jan. 18, 1 
Jamaica—Colon ..ccscccccscccccccsccccccces Jan. 10, 1905 
Cadis—Teneriffe............. e eee . July 20, 1905 
Puerto Plata—Martinique....... % Dec. 15, 1905 
St. Thomas—8t. Kitts TEE rr re Deo. 29, 1905 
Manila — Iloil o Dec. 29, 1905 


Kingsway Underground Tramway. The Board of Trade 
inspection of the subway tramway, constructed by the London 
County Council under Kingsway, between the Strand and 
Theobald s-road, took place on Thursday last week, and we 
understand that everything went off satisfactorily. The actual 
date the opening of the line to the public is not now far 


ma Electrical Chess Olub.—The membership of the Elec- 
trical Chess Club is increasing satisfactorily. A number of 
matches and tournaments have been arranged, and the club 
should have a successful season. Meetings are held on Thurs- 
day evenings at Carr’s Restaurant, Strand. It is to be regretted 
that the same night should have been chosen as that upon 
which the Institution of Electrical Engineers meets, The club 
is open to all connected with the electrical industry. Appli- 
cations for membership should be addressed to the Hon. 
Secretary, Donington House. Norfolk-street, Strand, W.C. 
Subscription 58. per annum. 


Government and Municipal Telephone Systems. —In the 
discussion on telephone matters in Brighton, briefly referred 
to in our issue of December 22nd, it was stated in the course j 
of the discussion on the Brighton Telephone Committee's 
report that the Post Office was approached by the Corporation 
on the question of the purchase of the municipal telephone 
system in October last. In November the Post Office engineers 
visited Brighton and inspected the plant. The municipal system 
at Portsmouth and Swansea, it was also stated, have been in- 
spected on behalf of the Post Office, and that similar inspections 
were to be made at Glasgow and Hull It was not expected 
that any decision would be come to with regard to Brighton 
until the Postmaster-General had come to a decision as to how 
he could dgal with all the municipal telephone systems in the 
Kingdom, and probably several months would elapse before 
anything definite was made known. 


New Books and New Editions.—'' The Electrician " Print- 
ing and Publishing Co. announce the issue of a new edition of 
the late E. Tremlett Carter's ‘‘ Motive Power and Gearing for 
Electrical Machinery," revised by Mr. G. Thomas-Davies, price 
12s. 6d. net; a new edition of the Steam Engine Indicator 
and Indicator Diagrams," by Mr. W. W. Beaumont, revised 
and enlarged, price 6s. net. The same company have in the 
press a new work by Mr. C. H. W. Gerhardi, entitled “ Elec- 
tricity Meters: Their Construction and Management," which 
will be ready in March. The 1906 (24th annual) issue of the 
same Company's Big Blue Book—“ The Electrician " Electrical 
Trades Directory and Handbook "—is now in active prepara- 
tion, and will be published within a few days of the end of 
January, 1906, up to which date the book is corrected and 
5 Some new features will be included in the 1906 

ition 


Extension of Electric Signalling on the District Railway.— 
A description of the automatic signalling system installed on 
the District Railway Co.’s line between Hanger: lane Junction 
and South Harrow, a distance of about 5 miles, appeared in 
The Electrician, Vol. LIV., p. 616. Last Monday an announce- 
ment was made by the District Company to the effect that 
the system had been largely extended and that extensions 
were to be inaugurated in sections in the very near future, 
having already been inspected by the Board of Trade officials. 
We understand that the system, as far as the Mansion House, 
is to come into operation by about the middle of this month. 
This new signalling system is expected to facilitate traffic 
greatly, and the number of trains per hour is to be raised 
considerably. A two-minute headway has been promised in 
the near future, and a 14 min. headway is even being spoken of. 


Wireless Telegraph Notes.—According to Elektrotechnischer 

5 the Hamburg-American line, which has already 

uipped its liners Deutschland,” America, Blücher, 

oltke " and Hamburg” with a Marconi wireless telegraph 
installation i is also having its new liner, the “ Kaiserin Auguste 
Victoria,” fitted with this system. Each installation consists of 
two parts, one of which is to serve the general telegraphic 
trafic, while the other is to receive the daily news which 
is transmitted, at certain hours, from the two large Marconi 
stations at Poldhu and Cape Cod 55 The installation 
for the general telegraphic traffic has an active radius of 
125 miles, and communication with the shore, it is stated, is 
frequently possible by way of the other liners on the high seas 
between Europe and America. 

The Western Daily Press states that the Aberdeen (Rennie) 
liner “ Inkosi," which arrived in London from Natal and East 
Africa on Saturday last, has completed her first voyage since 
she was fitted with the Marconi apparatus. She reports having 
spoken with her sister ship, * Inanda," and various men-of-war 
during the voyage, and received messages from the great 
Marconi station at Poldhu, Cornwall, as far south as 24 deg. 
36 min. N., a distance of 1,620 miles. 

The Post Office Power Station.—There is some misconcep- 
tion with regard to the statements which have been published 
recently as to the new power house which the Post Office is. 
erecting in order to supply power to its various offices. The 
Post Office has obtained a site for such a station on the 
south side of the river near Blackfriars Bridge, but slthough 
the building work has been started, the tenders for the gene- 
rating plant and other equipment of the station have not yet. 
been let. It is intended not only to supply power for the 
lighting of the various offices, but also for working the tele- 
graph circuits, the secondary batteries for which are now 
charged by independent plant, and it is not improbable that. 
such a station will contain several units of 500 kw. capacity. 
When the time comes, cables will be laid to the various offices. 
by alternative routes as far as possible to avoid any disturb- 
ance through accident, although it may be necessary for the 
cables to cross the same bridge, one set on either side. Some 
system of duplicate or linked up mains will be necessary, so 
that there can be no cessation of the telegraph traffic in the 
event of a breakdown, The statements which have been pub- 
lished to the effect that the engineering department of the 
Post Office is not satisfied with the methods of laying mains 
proposed by the power companies, has, however, absolutely no 
foundation in fact. 


Fires and Searchlights.— The recent collapee of part of the 
roof of Charing Cross railway station and the valuable help 
rendered by the Electrical Engineers' Volunteer Corps, which, 
by the use of their searchlights enabled the work of rescue 
and clearing to be carried on night and day without inter- 
mission, has brought the question of the general use of search- 
lights upon such occasions into prominence. A suggestion has 
been made that the London County Council should equip its 
fire engines with portable searchlights and electric lamps, and 
the idea appears to be meeting with favour, whilst the further 
suggestion that the fire pumps would be more effectively 
operated by electric motors is one that should be supported by 
the various electric supply companies, especially in the crowded 
parts of London and other big cities, where a s apply of elec- 
trical energy isavailablein practically every street. Mr. E. Wilmot. 
Seale, the secretary of the Charing Cross, City & West End. 
Electric Supply Co., is taking an active part in this movement, 
as a result of his company having been called upon to provide 
as supply to the searchlights used on the occasion of the Char- 

Cross disaster. The idea of equipping fire engines with port- 

ble lamps, however, is by no means a new one. In The Electrician. 
for September 16, 1904, was published an illustration of a fire 
engine constructed for the Manchester Corporation by Messrs. 
Merryweather & Sons, of London, in connection with which 
the firemen were equipped with ‘telephones, and protected 
portable hand lamps supplied through cables wound round 
drums beneath the fire manual. The “lamps, when not in use, 
are hung upon a rack. Anything that would facilitate such 
work is to be commended, and electricity lends, itself as the- 
most flexible agent in this connection. 
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Leitner-Lucas Train-lighting System.—In order to demon- 
strate the capabilities of the Leitner-Lucas train-lighting system 
(a description of which appeared in The Electrician, Vol. LV., 
p. 454), Mr. Henry Leitner, managing director of Accumu- 
lator Industries (Ltd.), agreed to seal up for 12 weeks the 
dynamos, accumulators and automatic cut-outs of the three 
carriages of the Great Western Railway equipped with the 
system and running regularly between London and Penzance. 

his endurance test came to an end last Saturday, nothing 
in the way of adjustments, filling-up, &c., having been done 
to the lighting equipment since the start. One of the 
carriages, it is stated, has covered 25,200 miles during the 
12 weeks, while the two remaining coaches, which were 
withdrawn temporarily from service for reasons not con- 
nected with the lighting, are said to have run 23,800 and 
16,000 miles respectively. Last Monday we were invited to 
inspect the three coaches, but the seals were not broken. The 
coach which has run the longest distance consists of first and 
third-class compartments, and is provided with twelve 10 c.p., 
ten 12 c.p. and some eight & c. p lamps. There are four 10 c. p. 
(osmium) lamps in a cluster in each first-class compart- 
ment, and two 12c.p. 34-watt carbon filament lamps in 
every third-class compartment. The storage battery under 
each coach has a capacity of 180 ampere-hours, and the 
voltage is about 23. We are informed that on Tuesday 
last the seals were taken off in the presence of officials 
from the railway traffic department and the engineering works 
at Swindon, and as the equipment was found to be in perfect 
condition, the carriages were ordered to go immediately into 
traffic again. We understand that enough oil was left in the 
oil wells of the dynamos to last for several more months of 
running, that the commutator and automatic cut-out were in 
good condition, and that the brushes had worn very slightly 
and evenly. At the commencement of the test the specific 
gravity of the battery, when fully charged, was about 1:205, 
and it had increased during the 12 weeks to 1:220. The 
battery, it is believed, could have run safely for another four 
months without being filled up with water. 


Obituary.—After a considerable period of ill-health and 
suffering, Mr. C. T. Yerkes died on Friday at the Waldorf 
Astoria Hotel, New York, from what is understood to be 
Bright’s disease. Mr. Yerkes’ name first became familiar to 
Londoners in 1900, when he interested himself in the chaotic 
condition of affairs upon the London underground railways. 
He originally approached the problem independently, but for 
some reason he at first abandoned any ideas he may have enter- 
tained regarding the application of electric traction to the steam- 
driven underground lines. Mr. R.W. Perks, M. P., who wasonthe 
board of the District Railway Company urged Mr. Yerkes toapply 
himself once more to the task, and in 1901 the Metropolitan 
District Electric Traction Co. was registered, with a capital of 
£1,000,000 to carry into effect agreements with the Metro- 
politan District Railway Co. and the Brompton & Piccadilly 
Circus Railway Co. for the working of their lines. Before this 
company had got to work, however, Mr. Yerkes directed his 
attention to the other tube railways in London which were 
not being proceeded with mainly owing to the difficulty in 
securing financial assistance. These lines were the Baker 
Street & Waterloo, the Great Northern & Strand and the 
Charing Cross, Euston & Hampstead Railways, and conse- 
quently in April, 1902, the Underground Electric Railways Co. 
of London was brought into being with a capital of £5,000,000 
for the purpose of converting the District Railway to electric 
traction and to build the tube lines above mentioned. In the 
course of time the Great Northern & Strand and the Brompton 
& Piccadilly Railways were amalgamated, under the title of 
the Great Northern, Piccadilly & Brompton Railway Co., in 
order to give a through connection between the north and 
west and south-west of London. All these lines are now well 
towards completion. The Underground Electric Railways Co. 
of London took over all the liabilities of the Metropolitan District 
Electric Traction Co., which went into voluntary liquidation. 
Agreements between the various companies were entered into, 
and the huge generating station at Lot’s-road was constructed, 
the capital for which was found in certain proportions by each, 
current being purchased at cost price. Other lines in which 


Mr. Yerkes was very largely interested were the Hampstead- 
Edgware and Edgware-Watford Railways, which are intended 
to be electric railways on the surface, running as extensions of 
the Charing Cross, Euston & Hampstead tube railway. 
Mr. Yerkes' early life in America was largely connected with 
Stock Exchange matters, although at the early age of 23 he 
interested himsclf in railway matters when he secured a con- 
trolling interest in one of the street railway companies of 
Philadelphia; but his outstanding achievement in the United 
States, from the electric traction point of view, has probably 
been the conversion of some 300 miles of street railways 
and tramways in Chicago and district, including the Union 
Elevated Road in that city. For a financier, Mr. Yerkes had 
an unusual grasp of the engineering side of the projects under- 
taken by him, and his advent into the realm of “ traffics” in 
London undoubtedly expedited that improvement in the con- 
ditions upon the Inner Circle which had been so sorely needed 
for many years. It is not too much to say also that indirectly 
Mr. Yerkes was responsible for the appointment of the Royal 
Commission on London Traffic, for in certain quarters his 
American influence in London was viewed with great appre- 
hension a few years ago and this set the agitation in favour of 
the Royal Commission on the move. 


Mr. Yerkes’ Successor.—It is officially announced that Sir 
George Gibb, general manager of the North-Eastern Railway 
Co., has been offered, and has accepted, the managing directorship 
(deputy chairman) of the Underground Electric Railways Co. 
of London, in which post he will take over the managing 
responsibilities of the late Mr. C. T. Yerkes. Sir George 
Gibb will also become chairman and managing director of the 
Metropolitan District Railway Co. 

Sir George received the honour of knighthood in July, 1904, and has 
been general manager of the North-Eastern Railway Co. since 1891. It 
is well known that this company was the pioneer on the introduction of 
electric traction on ‘‘ heavy” railways in this country ; some 40 miles of 
steam lines in the Newcastle district have now been converted to elec- 
trical working with considerable financial success. As a member of the 
Royal Commission on London Traffic, Sir (then Mr.) George Gibb was 
extremely painstaking, and his questioning of the most important wit- 
nesses was of the keenest description. He was one of the sub-committee 
of the Royal Commission which visited America. 

Mr. Edgar Speyer, of the firm of Messrs. Speyer Bros., succeeds 
to the chairmanship of the Underground Electric Railways Co. 
of London, | 

Messrs. Speyer Bros. have been responsible for the capital of the Under- 
ground Company, and the successful progress of the works in connection 
with the District Railway and the various tubes is, in a large measure, 
due to their co-operation with Mr. Yerkes. 


ARRANGEMENTS FOR THE WEEE. 


SATURDAY, January 6th. 
ASSOCIATION OF ENGINEERS-IN-CHARGE. 

2:45 p.m. Visit to the electric lighting plant at the Royal Courts of 
Justice, Strand. Meet at foot of steps leading from the Strand 
to Carey-street. 

MONDAY, January 8th. 
Tramways AND Licht RAILWAYS ASSOCIATION. 
2:30 p.m. Visit to L. C. C. subway, Kingsway. Meet at Aldwych station. 
TUESDAY, January 9th. 
INSTITUTION or ELECTRICAL ENGINEERS: GLascow Locau SECTION. 
S p.m. Meeting at 28, Bath-street, Glasgow. 


WEDNESDAY, January 10th. 
MWAYS AND LIGHT RAILWAYS ASSOCIATION. 

3 p.m. Meeting at the Institution of Civil Engineers, 25, Great 
George-street, Westminster. Paper to be read: * Om Brakes," 
by A. L. C. Fell, Chief Officer, L.C.C, Tramways. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

S p.m. Meeting at St. Bride’s Institute, Bride-lane, Fleet-street. 
Paper to be read: ** Storage Batteries and their Application to 
Public Institutions,” by Frank Crawter. 

THURSDAY, January 11th. 
INSTITUTION OF ELEcTRICAL ENGINEERS. 

9 p.m. Ordinary General Meeting, when the discussion on Mr. W. H. 
Patchell's Paper, The Charing Cross Company's City of London 
Works," will be concluded. 

FRIDAY, January 12th. 
MANCHESTER STUDENTS’ SECTION, INSTITUTION oF ELECTRICAL ENGINEERS, 

7:80 p.m. Meeting at the Municipal School of Technology, Sack- 
ville-street, Manchester, 


INSTITUTION OF CIVIL ENGINEERS: STUDENTa’ MEETING. ö 
8 p.m, Lecture by Prof. J. D. Commack on The Theory of Machines.” 
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THE CHARING CROSS COMPANY’S CITY OF 
LONDON WORKS. 


The following is an abstract of the discussion which took 
lace at the Institution of Electrical Engineers on December 
7th and 14th in connection with Mr. W. H. Patchell's Paper 
on the above subject. "The Paper, slightly abridged, was pub- 
lished in our last three issues, pp. 341, 382 and 420. Mr. John 
Gavey, C.B., occupied the chair on both. evenings of the dis- 


cussion. ` 
Thursday, December 7th. " 

Mr. CARL SULZER, who was aalled upon to open thé discussion, said 
that Mr. Patchell had dealt with his task in such an able manner that 
very little remained to be said, but should anyone wish to ask any ques. 
tions relating to the engines he would be glad to answer them. 

Mr. C. P. SPARKS, chief engineer to the County of London Electric 
Supply Co., in correcting a statement in the original Paper, said that 
generation at the Deptford power house, where direct generation at 
10,000 volts had been adopted, was not only the first in England, but the 
first in the world, to use such pressures with transmission by underground 
cables. He had been connected with Mr. Ferranti in this enterprise at 
the time the Deptford machines were projected in 1888, and they actually 
worked on the supply in London in 1890. With regard to the machine 
at Bow, Mr. Highfield had drawn attention last year to the formation of 
nitric acid in the alternator coils of some of the machines at his 
works, and he believed that Mr. Patchell's explanation of this was 
the correct one. His own view was that the proper way to build 
these coils was to impregnate the insulating material at.a very early 
stage of manufacture. The insulated wire should be treated by 
some vacuum process, and the insulating material impregnated. The 
whole coil when wound, if it was not a slot-wound machine, should 
be put into an impregnator, the moisture extracted and all interstices 
filled. He thought that the safety of extra high-pressure cables had been 
overlooked. It was the exception to get a fault on alternating-current 
cables, but the difficulties with direct current were very great, due to elec- 
trolysis. When extra high-pressure cables were carefully manufactured 
and laid the deterioration was very small. So long as the lead or sheath- 

ing was kept impervious to moisture, there should be no depreciation at 
all. He did not think that the cables in this instance should have been 
laid solid. In such a city as London it was a mistake owing to the value 
of the road space and the immense expense of reinstatement. The con- 
duit system was the right system, so that any repairs could be carried out 
without inconvenience to the publics. His next point was as to the site. 
Not many of them had had the opportunity that Mr. Patchell had had, 
and as he was obliged to go several miles outside his area why was not the 
site put even further away, where not only would the advantage of rail- 
borne coal have been obtained, but also water for condensing purposes in 
large quantities. There was one feature in the general lay-out of the 
Bow station in connection with which he had always envied Mr. Patchell 
—viz., the chimneys to the boiler house. Owing to the regulations of the 
London County Council a steel chimney was not allowed to be erected 
within London, because it was thought to be a danger to the public. 
At the present moment, he was afraid to make any comment 
on the boilers themselves. The large boiler appeared to be of 
very great interest, but without comparative figures as to what had been 
done elsewhere he was unable to criticise. He would also like more in- 
formation with 1 to the load factor and the actual coal consumption. 
With the very highest class of steam reciprocating machinery, with the 
latest type of boiler and with all modern improvements at this station, 
which had been running some 23 years, he should have looked for a 
lower figure with Welsh coal than something under 41b." He hardl 
liked to go into figures as to the stations with which he was connected, 
because the stations were very old and the units were very small, but 
with North-country slack coal, the cost of which was very much less than 
that of Welsh small coal delivered in London, he used only x fer per 
unit. With reference to the concluding part of the Paper Mr. Duddell 
had carried out some very valuable tests for the County of London Co. 
in 1902-3, about the same time that he carried out the tests for Mr. 
Patchell’s company. They had derived very great benefit from his advice 
and experiments. Mr. Duddell had demonstrated to the County of 
London Co. that the oil-break switch and the oil-break fuse were the only 
reliable and safe form to use. He agreed entirely with Mr. Patchell that 
at 5 engine house there should be oil-break switches controlled by auto- 
matics. 
Thursday, December 14th. 

Mr. SPARKS, continuing his remarks and referring again to the large 
boilers at Bow, said the first point to consider was the limitation with 
regard to boiler practice. The limitation was really the size of the furnace, 
and i$ would appear that Mr. Patchell, by putting in a boiler whose tire 
grate was practically the area on which the boiler stood, had really 
reached the limit of boiler performance. The heating surface of this 
boiler was given as 10,850 sq. ft., whereas the biggest boiler he had used 
had a heating surface of 6,182 ft. 

Mr. PATCHELL: That is half the boiler ; two of them are set as one 


unit. 
1 SPARKS: So are mine. Then the figures are really 21, 700 and 
Lr, PATCHELL : In my case there is one common furnace to two 
ers. 
Mr. SPARKS replied that this made the point clear. He noticed, how- 
ever, that the normal evaporation of the upright boiler was given as 
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88,000 Ib. per hour, and the heating surface as 10,850sq. ft. Was this 
half a unit or a whole unit? In the case of his own boilers the heating 
surface was E, 182 sq. ft. with one boiler, which was half a unit, and which 
was 12,364 sq. ft. for the complete unit. If they compared the normal eva- 
poration of these boilers, which was 38,000 lb. against that of his own boilers 
which was 20, 000 Ib., the evaporation per square foot of heating surface 
in Mr. Patchell’s case was 3°04 lb., and in his case 3} lb. The ratio of the 
heating surface to the square feet occupied by the boiler in Mr. Patchell’s 
case was 21, and in his case it was 18:4. The principal difference, how- 
ever, appeared to be the very large overload capacity which Mr. Patchell’s 
boiler appeared to possess, as he had been able to run it up to 100,000 lb., 
which was 50 per cent. over the normal. The author's boilers were hand. 
fired, but his were stoked with mechanical stokers. He maintained that 
with mechanical stokers of the chain-grate type such as he used, it was 
possible to evaporate the full normal output of the boiler continuously, 
whereas with hand.fired boilers, although they possessed great capacity 
of running on continuous loads for very long periods, one was bound to 
deduct a very considerable proportion of their output in consequence of 
the necessity for repeated cleaning. In his opinion & boiler house with 
hand-fired boilers required to have 25 per cent. greater capacity than if i 
were fired by means of mechanical stokers. Mr. Patchell’s boiler was 
also referred to as being able to deal with the smoke question. However, 
he knew of other types of water-tube boiler, get with large combustion 
chambers, and run with chain-grate stokers, which also solved the smoke 
difficulty, and at the same time permitted the use of a very much lower- 
priced fuel. Fog loads were & great difficulty in London, but he could 
gay from his own ezperienze that they could be adequately dealt with by 
mechanical stokers of the chain-grate type. In conclusion he would like 
to know what were the losses in the various parts of Mr. Patchell’s sys- 
tem in connection witb Bow, so as to show what was the coal cost per 
unit delivered at the sub-station, &c. 

Mr. J. S. HIGHFIELD entirely agreed with Mr. Sparks on the ques- 
tion of boilers and mechanical stokers. He next dealt with the question 
of pressures. At Deptford there was 11,000 volts single-phase and at the 
Willesden station of the Metropolitan Electric Supply Co. 11,000 volts 
two-phase on a four-conductor system, the latter with two concentric 
cables with the outer conductors earthed at the station. In the case 
of Bow the plant was three-phase, the generators were star-wound, 
and the centre point of the star was earthed, so that the pressure to 
earth was only 6,400 volts, the pressure between the phases being, of 
course, 11,000 volts. On the two-phase system, on the other hand, 
the pressure to earth was the full 11,000 volts, and the pressure between 
phases 15,000 volts, so that the difficulties of handling two-phase current 
on & four-wire system with one pole of each phase earthed were prao- 
tically double those in connection with three-phase current. Indirectly, 
too, this made clear the great advantage of three-phase current for trans- 
mitting power over long distances. He had very little to say concerning 
the switchgear at Bow, except with regard to the cable charging. Two 
years ago he was convinced that some sort of cable-charging system was 
& necessity. Quite recently his company had installed a new lot of 
switchgear with oil switches, and by accident 7 miles of 0.25 sq. in. con- 
centric main cable at the full working pressure were switched off. They 
then switched it in again purposely to see what would happen, but no aoci- 
dent oocurred, and it was clear that this could be done, and the insula- 
tion made strong enough to stand the great strain. It seemed to him 
that it was a great advantage to do away with the whole of the cable- 
charging gear, and simply to switch the cables straight in. His only 
precaution was to keep small transformers, for working the voltmeters, 
&., connected at various points along the cable. The next point he 
wished to touch upon was that of nitric acid and generators. Mr. Patchell’s 
opinion was that the acid was probably present due to impurities in the 
insulating materials, which promoted the destruction of the pure material 
by ozone. In his (Mr. Highfield’s) little article in The Electrician, Vol. LIV., 
p. 573, he had particularly stated that the materials were of the best pos- 
sible quality and workmanship as far as he could see, and all he could 
imagine was, of course, that Mr. Patchell had not gone very carefully 
into the article in question. At Willesden he had two 3,000 kw. machines 
generating directly at 11,000 volts, and one of them ran for about a year 
without trouble. Then it broke down and the coils that had failed were 
taken out and it was found that the whole of the cotton braiding had 
vanished and its place was taken by a green material. On running a 
hand down the copper little projections were encounted (a sort of rough- 
ness). He had the green substance analysed, and nitrate of copper and 
sulphate of copper were discovered. Separate analyses were made by 
Prof. Wilson, of King’s College, for the Metropolitan Electric Supply Co., 
and by Prof. Giitell for the makers of the machines, and the result was 
to show the presence of a large amount of sulphuric acid, a certain amount 
of nitric acid, and a lot of other things which did not concern the question. 
In the insulation itself no nitrates were found and no nitric acid, but 
only gypsum. This made the thing quite clear. The production of 
nitric acid by silent discharge was discovered 100 years ago by Caven- 
dish. The presence of sulphuric acid, of course, was due to the nitric 
acid combined with the gypsum, and liberating sulphuric acid, and it 
appeared at once that his explanation of the damage to the coils was 
quite proved. The rate of action was determined by the presence of mois- 
ture. With a perfectly dry coil there was very little damage, whilst with 
& damp coil a great deal of damage happened, so that although machines 
might be built to work perfectly well in a dry climate they might not work 
for any length of time in a dampclimate. He had stripped one winding 
entirely, and it was exceedingly interesting to find that the action began 
at the point of the winding representing about 2,000 volts and increased 
rapidly, so that at 8,000 volts the coil was destroyed. Some coils were 
much worse than others, although at lower pressure, due, no doubt, to 
the presence of moisture. In order to reproduce the occurrence, he had 
taken one of the tubes and had placed in it some copper gauze wound 
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shown on the section the evaporative capacity would have been increased, 
and a better degree of superheat obtained, for, as now arranged, he 
thought only. 40°F. or 50°F. of superheat was possible. The Hornsby 
upright boiler was a combination of the Stirling, Caball and another 
typo, each having upright tubes. One point did not commend itself, and 
that was the. number of tubes of varying lengths, and, being of great 
length, presumably 18 ft., they required a clear vertical space of at least 
23 ft. or more for removal and renewal. This necessitated great height 
in the boiler room in order to have clear space without interfering with 
coal bunkers, tanks, Ko. A comparison between the Hornsby upright 
boiler as described and the Stirling boiler about to be installed at the 
Carville station of the Newcastle Electric Supply Co. might be of interest, 
as both happened to have a normal evaporation of 33,000 lb. per hour. 


| Hornsby. | Stirling. 


Normal evaporation per hour, lb, ..... A Galea hoes 


33,000 33.000 
Heating surface, sq. ft. .............. eee ree 10,850 6,380 
Grate surface, sd. ff iiur. q 168 110 
Ratio H:S. to G SS ·˙ ix ² t’ 64:5 :1 581 
Floor space or ground space occupied in sq. ft. 506 286 
Normal evaporation per sq. ft. of H.S. per hour in lbs. 3:04 5:17 
Normal evap. per hour per sq. ft. of ground space.. 65 115 
Draft in inches of water ees. E 0:6 
Efficiency of boile nnn. 75 7, 


Another boiler with upright tubes, and one which was now being placed 
on the market, attracted & great deal of attention from engineers at the 
recent electrical exhibition at Olympia—viz.. the “ Davies Water-tube 
Boiler," which, with a heating surface of 1,028 sq. ft., had evaporated 
6} lb. to 74 lb. of water per square foot, or about 85 lb. to 100 Ib. per square 
foot of ground space. Its efficiency was about 80 per cent. Regarding 
the pumping arrangement, he would like to know the number of pounds 
of steam used per pump horse-power with the compound pumps described 
in the Paper, because he recently saw a large boiler feed pump with 
triple-expansion cylinders which worked with 35b. of steam per pump 
horse-power, whilst a compound pump used 47 lb., and he had heard of 
a Manchester make of pump using only 42 lb. per pump horse-power. 
The feed-water temperatures on the various stages of working would also 
be interesting. He quite agreed with Mr. Patchell’s arrangement of a 
primary heater, but thought an enclosed heater placed between the feed 
pumps and boilers, working in conjunction with exhaust steam from the 
pumps, would have been preferable to heating the water in the tank, as 
a higher temperature would have been obtained. l 
Mr. H. C. ANSTEY, of Messrs. Hornsby, said the normal evaporation 
of the boilers was 66,000 Ib., and not 33,0001b.per hour. The question of 
evapor& tion and heating surface was one that had not received the attention 
that it deserved. Many people no doubt remembered the almost classical 
experim ents by M. Niclausse, who measured with his boilers the amount 
of steam which was evaporated by each section of the tubes. He found that 
the first two rows of tubes aceounted for about 37 per cent. of the total 
evapora&ion of the boiler. Although the upright boiler differed very essen- 
tially from that of M. Niclausse, they had been able to take some measure- 
mentes, which showed that the conclusions M. Niclausse had arrived at 
applied to these also. When the upright boiler was evaporating 
100,000 1b. its heating surface directly exposed to the fire in the first 
two rows, would account for 25,0001b., and the rate of evapor- 
ation per square foot of heating surface in these tubes was 8:31b. The 
mean evaporation over the whole heating surface at this rate 
was 43 1b. Assuming that the horizontal boiler was able to steam at 
the same rate per square foot of heating surface as the upright, 
it would give 87,5001b. In this case it would be giving 43 Ib. per 
square foot of heating surface, and the evaporation over the tubes 
near the fire would be 14 7 lb., or 77 per cent. greater than the cor- 
responding tubes in the upright boiler. This was an important point. 
It was quite possible to design a boiler in which, while the rate of evapor- 
ation over the whole of the heating surface was comparatively low, the 
rate in the tubes over the fire would be dangerously high. The question 
of the heating surface in the tubes near the fire had a most important 
bearing upon the durability of those tubes. As emphasising this, he 
mentioned that at Bow the first rows of tubes after 15 months work were 
as straight as when put in. On the question of mechanical stoking, 
he would leave Mr. Patchell to reply, but he would just mention that if 
Mr. Patchell had considered it advantageous to fit mechanical stokers 
this could easily be done. The upright boiler had a very large combus- 
tion space. It was no less than 6,000 cubic ft., and those who had had 
experience of burning liquid fuel would know that the rate of combustion 
per cubic foot of space was the one that determined whether smoke was 
made or not. The same thing applied, though probably in a less 
degree, when burning coal. When the upright boiler was burning at the 
rate of 301b. per square foot of grate area it was only burning at the rate 
of 1-6 lb. per cubic foot of combustion space. The horizontal boiler had 
only 570 ft. of combustion space, and when burning at 301b. per square 
foot of grate, the amount burned per cubic foot of zombustion space was 
6:5 Ib., or four times the amount in the upright boiler. On the question of 
floor space, the previous speaker had taken the normal evaporation when 
comparing the Hornsby boiler with the Stirling boiler, but he should 
have taken the maximum evaporation which Mr. Patchell had given, 
which was almost the normal figure, as the boiler did this performance so 
easily. In fact, experience showed that if by any means the grate 
area or draught could be increased, it would be quite safe to run these 
boilers up to 120,000 lb. or 130,000 lb. per hour. Further, the amount of 
evaporation per square foot of floor space actually occupied by 
the boiler was 200 Ib. per square foot for the upright against 115 Ib. for 
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ation for the same floor space. Cleanliness had not been touched 


upon very much in the Paper, but there were many aspects of this ques- 
tion. One was the loss of efticiency, because the tubes got dirty, either 
internally or externally,or both. Horizontal tubes got covered with a 
coating of dust, and the upper part of the surface was practically useless. 
With vertical tubes the dirt fell away and collected at the bottom of the 
furnace. The circulation in the upright boiler was such that the feed 
entered the back sections and deposited the mud in them, the front 
sections nearest the fire remaining practically free from scale after long 
periods of working. In the upright boiler at Messrs. Hornsby’s own 
works they ran regularly for three months without cleaning. 

Prof. J. EPSTEIN, referring to Mr. Highfield's remarks, said that the 
film due to the action of nitric acid was noticed in his laboratory three 
years ago, and some extraordinary tests were made upon the dielectric 
strength of mica tubes. He had tested tubes by various manufacturers 
and he had hoped to overcome the difficulty in one of two ways: either in 
filling up the tube wi:h some material which would absorb the bad gases, 
or by giving to the coil inside the tube a sort of metal covering which 
would take the blow of the discharges and absorb the bad gases. But 
when testing for long periods this had not been successful, and he quite 
agreed with Mr. Highfield’s opinion on the matter. He disagreed with 
the view expressed that 25 cycles would have been better than 50 cycles, 
as the latter allowed more space between the different tubes containing 
the coils, 

Mr. W. M. MORDEY agreed with Prof. Epstein regarding the choice of 
50 cycles. With regard to the deterioration of insulating materials under 
alternating high pressures, he suggested that the action might be mecha- 
nical and not chemical or electrical. On the coil shown by Mr. High- 
field there was a little more than } in. insulation and 10,000 volts. Some 
time ago he had gone into the question of trying to account mechanically 
for the heating that occurred in insulated wires subject to alternating 
high pressure, and had come to the conclusion that there was one possible 
explanation, but he was not enough of a physicist to say whether it was 
correct or not. This was that the actual bammering on the insulating 
material due to the static attraction between the two conductors was a 
very serious quantity indeed. He forgot the exact figures, but he believed 
they worked out that with h in. thickness of insulation and 10,000 volts 
at 50 cycles, the static attraction was something like 11b. per square foot. 
Imagine a blow between two insulated conductors of 1 lb. per square foot 
applied 100 times per second to the insulating material ! 

Mr. H. M. SAYERS said he had had more than ona experience of 
trouble due to silent discharge, which went to confirm Mr. Highfield's 
view that it was a chemical action and not a mechanical one. In a good 
many cases he had had troublesome faults on the inners of concentric 
cables working at 2,000 volts with the outers earthed. They were india- 
rubber cables, and every time the rubber was within a small fraction of 
an inch of earthed metal. It seemed t» bim that the silent discharge 
produced nitric acid, or some other oxide of nitrogen, which damaged the 
rubber, and eventually broke it down. But it was peculiar that this effect 
could be entirely prevented by covering the rubber with a close sheathing 
of lead or some other conducting material, or else keeping it at such a 
distance from all earthed metal tbat no silent discharge could take place. 
The boilers at Bow had been so much discussed that he would only say 
that it seemed to him that mechanical stokers of the correct type would 
enable Mr. Patchell to burn bituminous coal quite as smokelessly as he 
now burned Welsh coal hand fired. About three years ago he made some 
tests with an underfeed stoker, using wasbed peas and a very fair bitu- 
minouscoal This gave an evaporation from and at 212 deg. of 10:46 lbs. 
of water per pound of dry coal. This was considerably better than he 
had been able to get on the same b.ilers with hand-firing. This was with 
superheated steam to about 120 deg. and an economiser which heated 
about 171 deg. The boiler furnace could, with a 4 in. of water pressure, 
to burn over 31 lb. of the same coal per sq, ft. of grate surface, and he 
imagined that small bituminous coal would be delivered at considerably 
less price than small Welsh. One point had not been touched upon by 
any speaker, but it was a rather interesting one. Mr. Patchell had dis- 
carded the use of surface condensers because of the difficulties he had 
found in other cases with dirty tubes. He had had some difficulty in this 
direction by the scaling of the tubes, but the cause was pretty obvious. 
It very rarely happened with what might be termed a natural condensing 
water, although he knew of a very bad case where canal water was used. 
In his own case he had to take out the tubes about every three months 
and treat them to a bath of dilute hydrochloric acid. But nearly every 
time that this trouble had occurred it had been when cooling towers had 
been used. Obviously, if cooling towers were used and the circulating 
water was passed through the condenser over and over again, the evapora- 
tion that went on led to a concentration of salts in the water, and eventu- 
ally something approaching a concentrated solution was arrived at. If 
this was a concentrated solution of carbonate of lime, the condenser tubes 
would seale. The remedy was to soften the make-up water in the proper 
way, according to the amount of its impurity, and if the circulating water 
was kept at from 10 deg. to 12 deg. of hardness scaling would not take 
place. There was another contributory cause. Concrete reservoirs were 
often used under the cooling tower. All the water dropping from the cooling 
tower, and coming into contact with large quautities of air absorbed car- 
bonis acid, which, coming into contact with the concrete of the tank, 
dissolved into powdered lime and hardened itself. Resonance troubles 
were mentioned in the appendix to the Paper. He had had some reson- 
ance troubles once. He was in charge of 100 miles or more of high- 
tension conductors, which used to fail in dozens of places at once, but 
he noticed that the failures always took place at light load. They were 
obliged at light load to run two sets, because the magnetising current was 
a little too much for one. The power factor was very low, and to economise 
as far as possible the sets were run at a very low speed, the normal fre- 


the horizontal tube boiler, so that Mr. Patchell had doubled his evapor- | quency was 83 and he used to run at 65. Some rough calculations showed 


La 


462 


THE ELECTRICIAN, JANUARY 5, 1906. 


that there was great probability of getting resonance at about 60 to 65 
cycles, and he therefore took care that during the day time and during 
hours of light load they ran at 70 or 75. From that time the wholesale 
cable troubles ceased. Mr. Patchell’s little trouble with the spark-gaps 
he thought was due to the water dissolving the glaze of the earthenware 
in small quantities and forming sodium. He believed that a substance 
could be obtained which would not yield anything of the sort, but a 
better plan was to use a weak but definite solution of some salts. 
The discussion was adjourned until Thursday next, January 11. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 436.) 


THE TESTING OF METERS IN SITU. 


In a large electric light undertaking a number of accounts 
will be disputed each quarter, and to settle these it is neces- 
sary to make a test of the meters in situ. Apart from the 
tests made for the above reason, it will be found economical 
to test meters in situ at intervals in order to ascertain how 
they are working. 

The meter may preferably be loaded with the consumers’ 
Jamps, or a portable resistance composed of a bank of lamps 
may be used. If possible it is better to use the consumers’ lamps, 
as the average evening load can then be asked for, and the 
test made at this load. A second test can be made afterwards 
at a lower load. 

The easiest and quickest way to make a test in situ of a 
motor meter is by counting the revolutions of the disc and 
comparing the watts by meter with the watts as indicated by 
the portable wattmeter, or the current by meter with the 
current by ammeter in the case of ampere-hour meters. The 
author has had considerable trouble with shunted instruments 
for this work. It is unfortunate that instruments of this class 
are unsatisfactory for testing in situ, as a set of shunts for one 
instrument enables such good readings to be obtained at widely 
different loads. It has been found, bowever, in practice that 
in time the constant connecting up and disconnecting, together 
with the coiling up of the flexible leads provided with these 
shunted instruments, causes a few strands of the flexible lead 
to break. These broken ends may make contact intermit- 
tently, causing variable readings to be obtained. The resis- 
tance of the shunted circuit being small, very little alteration 
in the resistance of the leads makes considerable difference in 
the reading of the instrument. Owing to this defect, it is pre- 
ferable to use instruments which carry the whole main current, 
whether they be ammeters or wattmeters. 

When non-inductive wattmeters are used two readings should 
be taken with the current in both coils reversed in order to 
eliminate any effect due to stray fields. It is convenient, 
therefore, to include a portable switch in the outfit, which will 
enable the change-over to be made quickly and conveniently. 

Each tester should be provided with a table of the testing 
constants (or watt seconds per revolution) of all the sizes and 
types he is likely to come across on his rounds. This simpli- 
fies his calculations considerably, his formula being Wm = 
BR/T, where Wm — watts by meter, B — watt seconds per 
revolution, R = revolutions counted, T= time in seconds for 
R revolutions. Or the constant K (which is the multiplier for 
the watts by meter to make the meter correct) is obtained at 
one operation: K — W/Wm — WT/BR, where W — the 
true watts as indicated by the portable instrument (using a 
correction if necessary). The same formula holds in the case 
of ampere-hour meters, but W is arrived at by multiplying 
the true amperes by the declared pressure. 

Meters other than motor meters cannot be tested in situ in 
the manner just described. The only way to obtain a test on 
these is by connecting another meter in series, and leaving it 
up for à week or more, until readings are obtained large 
enough to be compared accurately. 


Connections. —With ampere-hour meters the connections are 
simple. The portable ammeter is inserted preferably between 


* From a forthcoming book ! to be published by “The Electrician ” 
Printing and Publishing Co. All rights are reserved. m 


one of the meter terminals and the lead which is taken out of 
this terminal. Watt-hour meters and the portable wattmeter 
must be connected up, as in Figs. 162 and 163; the shunt 
circuit of the wattmeter is isolated from the main coil, and the 
latter is inserted on the “ house ” side of the meter under test. 
The leads from the wattmeter shunt terminals are connected 
to the supply main terminal and shunt terminal of the meter 
respectively. If a lamp box is used the connections would be 
as in Fig. 163. The house lead A is removed from the house 
terminal of the meter as before, and if connected to the station 
terminal by a lead B, the test can be made without inter- 
rupting the supply. It will be noticed that with the connec- 
tions shown the current passing through the portable lamps 
passes through the shunt tee. For large loads this would not 
be safe, but up to 10 amperes no harm can be done to this lead 
for the short time during which the current is kept on. 


Fic. 162.—Correct ConNEcTIONS FoR Test OF A Watt-HouR METER 
IN SITU, USING CONSUMER’8S Lames as Loap. THE DorTED LINES INDICATE 
THE TEMPORARY CONNECTIONS. 


Testing in situ, if done properly, also becomes a check on 
the wiring of the house. It is very often difficult to trace 
wiring (especially additions), and it sometimes occurs that a 
lamp or lamps may be connected on the station side of the 
meter. The tester should therefore always be on the look 
out for such unmetered circuits, which are easily found out by 
leaving the end A out of the meter and trying to turn on 
suspected lamps, which, of course, would only glow if con- 
nected to the wrong side of the meter. 

Three-wire circuit meters are not easily tested in situ; it is 
therefore preferable to change them and test them in the test 
room. Unless a specially-designed wattmeter is obtained, 
having its main coil divided into two halves, well insulated 
from one another (to be capable of withstanding the pressure 


Fig, 163.—Correct CONNECTIONS ror TEST or a WATT-HOUR METER IN 
SITU UsiNG. PORTABLE Lamp Box as Resistance ConsuMER’s SUPPLY 
BEING UNINTERRUPTED. THE DorrED LINES INDICATE THE TEMPORARY 
CoNNECTIONS. 


between the outers of thethree-wire system without breakdown), 
it becomes necessary to use two wattmeters, as it is practically 
impossible to be sure that the load on each arm is the same. 
The main coils of these instruments are inserted in the two 
outers on the house side of the meter, and their shunt cir- 
cuits connected up to the station terminals of the meter and a 
point on the neutral. It might be more convenient to connect 
both shunts of the wattmeters, including the necessary added 
resistances, in parallel across the two outers, in which case 
they would be under the same conditions as the meter—-t.e., 
the wattmeters would take no account of any slight difference 
in the pressure which might exist on the two arms due to 
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unequal loading. Neglecting this difference—which would be 
small—if the shunt currents of the wattmeters were normal, a 
constant of 0:5 would have to be used, as the instruments 
would indicate twice the actual watts passing. The con- 
nections for this test are scen in Fig. 164. Three-wire meters 
are usually of large capacity, and apart from the difficulties of 
properly measuring the power by means of standard instru- 
ments when testing in situ, there arise others, such as the in- 
sertion into the circuit of these instruments where the mains are 
heavy and end in special sockets, and the practical impossibility 
of keeping the icad steady during the test, owing to the prob- 
able switching off of lamps. Portable lamp banks would be too 
cumbersome in large sizes, 

In the case of meters provided with dials, indicating tenths 
and hundredths of a B.T.U., tests in situ may be made by 
means of a standard meter, also having dials showing fractions 
of a unit. The standard meter would be connected tempo- 


Supply 


Fic. 164.—Connections ror Test or A THREE-wrrRE WATT-HOUR METER 
IN SITU USING Two WATTMETERS (APPLYING A CONSTANT OF 0'5 TO OBTAIN 
THE True Powrk rr THEIR SHUNT CURRENTS ARE NORMAL). 


rarily in the circuit and both meters read. The connections in 
this case are the same as if the indicating wattmeter were 
used as shown in Fig. 162, so that the shunt watts of neither 
the standard nor the meter to be tested are registered. A 
load is switched on for a short time and the consumption by 
each meter ascertained. This method is perhaps more simple 
than that in which a stop watch and standard wattmeter are 
used, but where meters have no dial lower than the “ units per 
division” one, such a test would take too long. Were it 
not for the fact that comparatively few meters are provided 
with the fractional dials, this method of testing in situ would 
be preferable to any other. 


(To be continued.) 


WAYE SHAPES IN THREE-PHASE TRANSFORMERS. 
BY R. C. CLINKER. 


In a former article* the writer gave curves traced by the 
Hospitalier ondograph showing the effect of a star connection 
in excluding triple harmonics from the magnetising currents of 


Fio. 4. 


Fic. 2. 


Fic. 1. Fio. 3. 
transformers. In the case of the delta connection, as has already 
been pointed out, the triple harmonics circulate within the 
closed delta, and may be regarded as induced currents set up 
by a slight triple-frequency ux in the cores. 

The system of connection shown in Figs. 1 to 4 is some- 
times used and presents very interesting properties with regard 
to the triple-frequency components. The figures show three 
successive steps in passing from a simple delta to a simple star 


* Ree T'he Electrician, tor November 10th, page 135. 


connection. Starting with Fig. 1, we have a certain triple 


frequency component flowing round in the delta, whose value 
may be looked upon as proportional to the induced E. M. F. in 
the*delta and inversely proportional to the impedance of the 
windings. In changing to Fig. 2, however, we have reduced 
the E.M.F. in proportion to the reduction of turns included in 
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the delta. But the impedance has been reduced nearly pro- 
portionally to the square of the turns (as the resistance is small 
compared with the reactance) and hence the circulating 
current has increased. In this way it may be seen that by 


Fic. 6, 


continuously reducing the number of turns included in the 
delta, while keeping the voltage per winding the same, the 
triple harmonics will be continuously increased. When the 
delta becomes very small, the resistance component becomes 


large enough to prevent the current from exceeding a limiting 
value. This value may, however, be many times that of the 
normal magnetising current, and will distort the wave shape 
of the latter considerably. 


EL 
m Fic. 8, : 


The curves in Figs. 5 to 8 show the magnetising current as 
obtained by the ondograph in four such successive steps. The 
transformers were single-phase, each having four coils which 
were connected in series for the test, the corners of the delta 
being located in each case at the junctions between coils, A 
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low resistance providing sufficient drop.to work the ondograph 
was placed in the delta part of one transformer. Fig. 5 shows 
the current wave in the full delta. It contains the usual triple 
term. Fig. 6 shows the wave with a three-quarter delta con- 
nection, the triple term having increased. Fig. 7 shows the 
next step, the harmonic being yet more pronounced, while 
Fig. 8 shows the current wave in the smallest delta obtainable. 
This last wave is so distorted that it is hardly recognisable as 
being developed from that in Fig. 5, but it will be seen that 
this distortion is produced solely by the increase in the triple 
term. An analysis of these four waves by Wedmore’s method 
shows the magnitudes of the triple terms in the four cases to 
be in the proportion of the numbers 1, 1:35, 1:8 and 3:25. 
The reciprocals of the numbers of turns in the four cases are 
in the proportion of 1, 1:33, 2, 4. The current increased at a 
slower rate than the reciprocal of the turns, a fact probably 
due to the resistance, as shown above. The resistance neces- 
sary to work the ondograph also increased this effect. 

The magnitude of the flux harmonic may be deduced from 
the known current and resistances. The analysis of the curve 
in Fig. 5 showed that the triple component amounted to about 
0:16 ampere. The resistance of the delta was about 0:4 ohm, 
giving an induced E.M.F. of 0064 volt. The fundamental 
voltage was 450, so that the flux harmonic did not in this case 
exceed about 14 hundredths of 1 per cent. of the fundamental 
term. The effect shown by these curves may also be explained 
in another way when we consider that a certain M.M.F. of 
triple frequency must be supplied to maintain a sine-shaped 
flux wave, and that, therefore, à reduction of turns must be 
accompanied by an increase in current. 


A METHOD FOR THE MEASUREMENT OF SELF- 
INDUCTION. 
BY ERNEST WILSON AND W. H. WILSON. 
The method of measuring self-induction herein described 


has been found convenient in practice and we believe it to be 
valuable. The diagram of connections is given in the figure. 


R is the resistance whose self-induction it is required to find, 
shown as a straight shunt. Q is a Kelvin Quadrant electro- 
meter, whose quadrants respectively are connected to the ter- 
minals AB of the resistance R, and whose “case is connected 
to a point, O, midway betwcen AB when the best accuracy is 
desired, but which can be connected to either A or B with 
accurate results when the P.D. between À and B is small com- 
pared with the P.D. between the “needle " and “ case" of the 
electrometer Q. T is an air transformer whose primary coil 
can consist of a single turn of stout copper wire when large 
currents have to be dealt with. In the experiments six turns 
were employed for large currents and 246 turns for small 
currents. The secondary of this transformer consisted of 
40,000 turns of copper wire having 5,000 ohms resistance, 
and is the secondary of an induction coil. One end of the 
secondary circuit is connected to the “case” of the electro- 
meter and the other to the “needle.” M isa multi-cellular 
voltmeter connected between the “needle” and “case” of 
the electrometer. V is a hot-wire meter which can be used 
to measure the current in the circuit when the resistance R is 
a suitable shunt; but, if more convenient, an ampere-meter 
can be placed in the circuit. Itis necessary that the electro- 
meter should obey Maxwell’s law under the conditions of 
the test. The instrument used obeys Maxwell’s law at higher 
voltages than were impressed upon it in the tests. 


circuit. 


Adopting Maxwell's symbols, C is the P.D. between the 
“needle” and “case.” A- Bis the P.D. between the quadrants. 
The P.D. C is supplied by the secondary circuit of the air trans- 
former, and is in quadrature with the current in its primary 
If x be the current in the circuit, then the P.D. Rz 
will produce no movement of the “needle” if the electrometer 
is a true wattmeter, since it is in quadrature with C. If L be 
the co-efficient of self-induction of the resistance R, and f the 
frequency, then for a simple harmonic current 2zf/ LC will be 
measurable on the instrument if it has sufficient sensibility, and 
is equal to 6k where 0 is the deflection and 4 a constant. The 
constant /: is found by impressing known voltages between the 
needle and case and between the quadrants, and noting the 
deflection 6’, in which case k will be equal to the product of the 
voltages divided by 6’. If alternating voltages are employed, 
the power factor as between them must be unity, or direct 
current voltages can be used with convenience. In order to 
find L it is necessary to determine the frequency f, the amperes 
z, and the volts C. Root mean-square values can be used. 

Experiments 1 and 2 (see table) were made to test the 
accuracy of the method when large coefficients of se:f-induction 
are to be found. The coils used were rectangular in shape and 
wound with insulated copper wire. Their coefficients of self- 
induction were measured by a bridge method and found to be 
0:027 and 5:64 henries respectively. It will be seen that the 
agreement is close. ; 

Experiments 3 and 4 were made with a piece of Eureka wire 
1:64 mm. diameter, approximately 8:6 metres long, bent on 
itself, one half being insulated with tape. When closed on 
itself, Maxwell's formula for self-induction would indicate a 
cocflicient of 0:000019 henries. The agreement is as good as 
one could expect. The wire was then opened and the insu- 
lated portion coiled up a few times, and this gave rise to a con- 
siderable increase in L, as shown by experiment 4. 

Experiment 5 deals with the self-induction of a straight 
shunt used with a hot-wire ampere-meter. It is made of 
corrugated manganin. 

Experiments 6 and 7 were made with a shunt composed of 
240 strands of single silk-covered Eureka wire 25 L.S.G. in 
parallel bent «nce on itself. It was constructed as follows : 
Eight wires were stranded on to a hemp cord. Six such 
rtranded conductors were re-stranded on to a larger hemp 
core, and five such stranded conductors were re-stranded on to 
a still larger hemp core. It will be seen that the self-induction of 
this conductor per ohm compares unfavourably with the resis- 
tance used in experiment 5. Eddy currents are practically 
eliminated, but the self-induction has been increased. 

Experiment 8 was made with a manganin strip described in 
Proc. Roy. Soc., Vol. LXIL, p. 368, and supported on six 
insulators, in a zig-zag manner. 

In carrying out the test, it is well to have the higher of the 
two available P.D.s on the needle. In experiment 2, for in- 
stance, the “needle ” and case were placed across R, and the 
quadrants aeross the secondary of T. In this case it must be 
remembered that the product of 27 L and the P.D. between 
the quadrants (A- B) must be taken. With discretion a suit- 
able electro-magnetic instrument might be employed. If when 
calibrating the electrometer exactly the same readings on 
M and V be reproduced, the test of low-resistance shunts re- 
quires the measurement of the frequency f and the ohmic 
resistance R. 

The results of these tests show that low-resistance shunts 
capable of carrying large currents havo to be used with dis- 
cretion in connection with alternate currents, more especially 
alternate-current wattmeters, 


— — — —— — i oiu mum 


| Electro. | Resis- | Coefficient 
Experi- Ere- | R.M.8. E Poen meter tance of self- 
ment, | quency amperes vo ts re B deflee- | Rin induction L 
J- „ T=] tion @. ohms. in henries. 
1 88˙8 0:503 | 76:5 |, 76 2890 | 83:0 0:027 
2 88:8 0:099 | 935 418 | 1910 3770 57 
8 88:0 8:91 5700) 8:01 8:6 1:0 0:000014 
4 , 89:0 3°91 65640 3-91 15:5 1:0 0 000025 
5 880 1760 596:0 . 0°79 8:2 | 0-0045 | 0:00000016 
6 88:5 128-0 — 49230 | 1:07 6:0 | 0-0084/ 000000048 
7 1600 |1280 480:0 | 1:07 7:6 0-0084 | 0:00000050 
8 | 884 | 219 810 101 | 100 | O46 |0-000021 
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20,000-YOLT SINGLE-PHASE LOCOMOTIYE FOR 


PATENTS EXPIRING IN 1906. 
ON SWEDEN. 

The following is a list of the patents of interest to electrical 
engineers which (unless specially extended by recommendation 
of the Judicial Committee of the Privy depen eka expire 
during the present year. The list includes only those patent: 
of 1892 which have been kept in force up to date by payment 
of the renewal fees :— 


! 


Date | | 


It will be remembered from previous notes in The Electrician, 
that the Swedish railway authorities have been conducting tests 
with single-phase traction on the Tomteboda-Viirtan line for some 
time. A brief description of the power station used in connection 
with these tests was given in Vol. LIIL, p. 780. Of the experi- 
mental track only 6 km., about 3? miles, are ready at present, but 
5 km. more are under construction, and later more additions will be 


(1892). No- ^ Name of patentee. Subject of patent. made. The trolley wire is a round 8 mm. (0:315 in.) hard- drawn 
- — copper wire, and is suspended at a height over the rails of 4:7 m. to 

Jan. 7 363 Druitt Halpin ......... | Improved means of generating | 9'7 m. (15 ft. to 18 fl.). Since one object of the experiments is to 
steam and purifying the water | determine the most suitable method of wire suspension, many 

employed. different kinds of suspension have been used on different parts of 

Jan | 481 Carl A. W. Hul!man | Underground conduits. the track. In all cases the insulation is double, there being one 


insulator between the pole and the span and cross bar, and one 


9 
Jan. 22 1,312 Max Mannesmann .. Fire and water tubes for boilers. 
8 insulator for the message wires. At some places, especia!ly 


2,355 J. J. Meldrum & T. F. | Furnace grates and fire bars, 


„Meldrum curves, rigid members are neces in order to hold the wires in 

Feb. 12 2,798 Edward Tyer ...... .. „„ on single lines | the iehi position. and for this purpose bicyele tubes are used. 

Mar. 1 4017 Edward Weston 133 of the | Wooden poles are used on the whole line, with the exception of six 

: i hot-wire type. made of armoured concrete situated at curves. Of course, the 

Mar. 11 4,863 | C. G. P. de Laval ... | Means of balancing rapidly-rota. | return current goes through the rails, but these are not provided 

| ting bodies. with rail bonds, except on a small part of the line. This arrange- 

Mar. 15 5,086 W. Phillips Hall Electric block signalling appa- | Ment is made in order to test whether at the high voltages used rail 
| ratus. bonds will prove necessary or not. 

Mar. 22 5,609 W. Robert Sykes .. Automatic railway signalling A telephone line runs along the line on the trolley poles. Some 

| apparatus. experiments regarding the influence of the railway current have 

Mer. 51| 6,255 Lord Alfred Spencer | Method of picking up current | shown that the static influence is considerable, the voltage of the 

Churchill ............ | applicable to electric tram- | telephone line to ground amounting to about 4,000 volts in some 

Apr. 7 6.707 Gisbert Kan: 'D 11813 5 cases. In order to correct this two discharging coils were connected 

ye 12 7029 | Felten & TA Eleetrie pal ic ectricity meter. | between the two telephone wires and ground. These removed the 

Apr. 14 7,241 Rudolf Diesel.. Diesel engine. à static charge, but the telephones are provided with high-tension 

May 17 9,547 Carl Kellner Process for the separation of the insulation. At present, experiments are being carried out with two 

locomotives and two motor cars. One of the locomotives was ob- 


alkali obtained by elect - . a à ane 
ieee T Sreotroly tained from the British Westinghouse Co. (for a description see 


tical decomposition. E - : 
The Electrician, Vol. LV., p. 206, while the other locomotive was 


Mey 17 | 9 3565 | R. Lundell & H. Jobn- | Improvements in electric motors 
| BOW e and dynamos. supplied by the Siemens-Schuckert Co. (see the adjoining illus. 
May 20 9,651 | Emile Andreoli ...... Improvements in connection | tration). It weighs 36 tons, and is primarily intended to haul 
| with ozouisers. goods trains at speeds up to 40 miles per hour. The locomotive 
Jue 1 10,480 Robert Wood ......... ' Electrical insulating sheet. has three driving axles, the distances between centres being 54 ft. 
June 2 10.521 A. H. S. Dyer Electrical insulating sheet. and 7% fl. respectively, and wheels 48 in. in diameter. The frame 


C. W. Jeff-r.on ...... | Electrical insulating conduit. 

Felten & Guilleaume | Electric cables. 

Wilhelm Schmidt ... | Superheaters. 

13,0885 Hugo Junker Calorimeters. 

July 21 18.380 F. Le Breton Bedwell | Means of protecting telegraph 
| cables connected with light. 

ships and floating stations. 
July 28 / 13,765 M. Hu: in & M. Leblanc | Damping coils on alternating- 
current machines. 
July 30 13,920 W. H. Koight and | Improvements in series parallel 
W. B. Potter control. 
Aug. 8 14,517 W. von Oechelhiiuser Gas engines. 
Aug. 22 15, 120 


and Hugo Junkers 
H. W. Headlind .... | Accumulatora. 
Sept. 1 15,677 C. A. Parsons . | Governing of steam turbines. 
Sept. 7 16,046 H. Young Castner ... | Electrolytic decomposition of 
| alkaline salts. 
Sept. 16 16, 588 Pompeo Garuti ..... Production of oxygen and hydro- 
gen by electrolysis of water. 
Sept. 24 | 17,095 | W. E. Ayrton and T. | Electrostatic measuring instru- 


of the locomotive consists of side plates braced together by strong 
cross stays and rolled-iron end plates. It is supported on the axles 
by laminated springs 1, 200 inm. (474 in) long hung on equalising 
levers. The axles &re made from the best nickel steel, and are 
150mm. (5fin.) in diameter, turned down to 110mm. (4iin.) 
diameter at the journals. Standard coupling gear and buffers 
are provided at each end of the locomotive, and there are two 
ploughs at the forward end. Each axle is driven through a 
1 to 5 gearing by a 110 H.P., 25 ^., 320 volt compensated single- 
phase series motor, as used on the Murnau-Oberammergau line (The 
Electrician, Vol. LV., pp. 757-808). All three motors together a'e 
able to exert a maximum draw-bar pull of 13, 300 lb. The car body 
is of sheet metal and is 21 ft. long, 84 ft. wide and 114 ft. high. The 
driver's cab, to which access is gained by two side doors, is situated 
in front in an elevated position. Behind it is a compartment, 4 ft. 
high, containing the transformers, all switch and control gear and 
the two auxiliary motors. On top of this there is another (but 
narrower) compartment for the H.T. cables. Two current collectors 
of the bow type are provided, which change their position automati- 


Mather ments. 
Sept. 26/17,160 J. E. Kingsbury ...... Telephone switchboards. cally when the locomotive reverses its direction of travel. Spring- 
Sept. 26 17,169 Charles Kellner Electrolytical decomposition of | action is depended on for pressing the aluminium bow against the 


overhead wire, and, in order to ensure a more or less constant pres- 
sure with varying heights of the trolley wire, the springs exert their 
pressure through the medium of suitably curved dises, so tbat the lever- 
age is small when the bow is depressed and the springs under a high 


metallic salts. 

Oct. 6 17,826 | M.Hutio & M.Leblanc | A method of transforming alter- 
nating current to continuous 
current, and vice versa. 


Oct. 8 / 17,982 LouisBoudreaur...... Dynamo brushes. tens on, and vice versa. The H.T. conductors in the special 
: : ; à M bs p2cial com. 
On n 16116 | ure A hu ee cells & diaphragms. partment referred to are bare, being supported by ordinary insulators. 
Oct. 15 18,516 | E. N. A. Picard and | Electro-deposition of metals, | A lightning arrester of the horn type js connected between the 
| J. A. Taniéré ' H.T. supply ar d earth, in series with a high resi:tance. The trans- 
Oct. 22 | 18,994 J. A. Timmis ......... Electromagnets. [tric motors. | former is of the oil type and has a normal capacity of 300kw. In 
Nov. 15 20,611 Robert Luadell ...... Improvementsingoverning elec. | order to be able to experiment with various voltages between 
Nov. 28 21,696 T. L. Willson ......... Electric smelting of refractory | 9,000 and 20,000 volts, the primary winding of the transformer is 
: | ores. divided into «ight equal sections. The secondary winding can be 
Nov. 28 21,701 T.L Wilkon ......... The treatment of refractory | tapped at a number of points, and the voltage to the motors can be 
ires compounds by electric | varied from 160 to 320 volts. Current at 120 and 5 volts for 
: j smelting. . lighting and heating the locomotive and for driving the auxiliaries 
Nor. 29 21,794 Emile Andreoli ...... Electrodes for ozonisera. 1 alio obtained Eon the secondary. The controller has 10 main 


Dec. 3 22, 187 Westinghouse Co. Lightning arresters. 
Dec. 13 | 22,914 C. L. Buckingham ... Printing telegraphs. 
22,915 C. L. Buckingtam ... | Printing telegraphs. 
C. L. Buckingham ... | Printing and multiple synchro- 
nous telegraphs. 


p'sitions In the first position (for a very slow speed) a resistance 
is connected in series with the motors. Blow-out magnets are pro- 
vid-d Although the motors are liberally designed and show only 
a small temperature rise under existing conditions, provision is made 


Dec. 14 E for them to be artificialiy ccoled by an air blast, in view of their 


W. Woodnut Griscom | Accumulator plates. : F : : 
Dec. 27 | 23,892 | M.Hutin & M. Leblanc | Multiple telephony. employment, later on, for continuous long-distance traffic. To this 
Dec. 31 | 24,127 | Frank King... Secondary batteries. end a fau is provided capable of delivering some 1,400 cubic ft. of 
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air per minute at a pressure of Bin. of water when driven at 
1,725 revs. per min. It is driven, tegetter with tome other 
machirery mentioned below, by a 7H P. motor. The fan itself is 
stated to absorb 1:8 f. p. Air for cooling jurpores is di awn from 
the upper 5 which is provided with half. open ehutters. 
After pasting through a number of fine tieves for removing dust, 
the air is fed to the interior of the motors through a number of 
sheet-iron tubes connected together by flexible leather joints, and 
finally escapes through openings in the motor carease. The same 
auxiliary motor serves to circulate the transformer oil through 
the cooling pipes (which are laid around the locomotive), and also 
drives a small air compressor for actuating the whistle. The 
vacuum brake is applied and released by a single lever, which, when 
placed in its first position, causes the motor driving the vacuum 
pump to run at full speed, when shifted to the second position it 
reduces the pump motor speed, and when moved to the third and 
last position stops the motor and establishes communication between 


The motor cars were built by the Nya Aktiebolaget Atlas, Stock- 
holm, and their eledtical apparatus supplied and installed by the 
Allgemeine Elekiricitüts-Gesellschaft, of Berlin. The motor truck of 
each car has two single-phase Eichberg motors, each motor having a 
rated capacity of 120 m P. The wheel diameter is 1 m. (8 ft. 3} in.), 
and the two gearing sets have a ratio of 1: 4°26 and 1:92:96 respec- 
tively. The maximum speed of the motors is 1,000 revs. per min., 
and thus the highest attainable speed of the car is 45 km. and 65 km. 
(28 and 40 miles) per hour. Each car is provided with two contact 
arms of a special design. It is further provided with a regulating 
transformer, controlling apparatus and relays for speed regulation. 
All high-tension apparatus is placed in a special chamber, which is 
accessible only when the contact arms are pulled down. In each 
end of the car there is a motorman's cabin. The controlling appa- 
ratus is on the multiple-unit system. The auxiliary current for the 
controling apparatus is not, however, direct current from a small 
storage battery, as in the case of the Westinghouse system, but is 
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the brake cylinder and the atmosphere. At starting, the lever is 
moved to the first position, but when the vacuum has been estab- 
lished it is shifted to position two, where it remains as long as the 
train is running. A hand brake is also provided. 


taken from the mains by means of a transformer. Current for heat- 
ing purposes is taken from the regulating transformer, so that the 
heating current is heaviest when the motors take no current, while 
at full load the heating current almost ceasee entirely. 


THE PUBLIC LIGHTING OF EDINBURGH. 


A report giving the results of an exhaustive series of tests on the 
electric and gas lighting of Edinburgh, carried out by Mr. J. F. 
Simmance, has recently been issued. The scope of the investiga- 
tions is briefly outlined as follows :— 

(1) What is the illuminating power of the gas supplied to the city 
of Edinburgh, and what loss, if any, of such illuminating power is 
incurred in the distribution from the Granton works? (2) At what 
pressure is such gas delivered to different parts of the city, and what 
is the voltage of the electric current? (3) What are the illuminating 
powers of the street lights — (a) the electric arc lamps, and (b) the 

as lamps of the types usually adopted? (c) What is the general 
fighting effect between lamps of each kind at their usual distance 
apart ? 

Three testing stations were established, where an extensive series 
of tests were made of the quality of gas supplied to various parts of 
the town, which were found to show great variations, especially in 


a number of different parts of the city. Many diagrams were taken, 
and all secured in the same district are remarkably alike, evidencing 
careful governing and regulation of the pressure. 


Similar tests were made of the variation of the voltage of the electric 
supply. As the mere statement of voltage is of little use to the con- 
sumer, except in relation to its effect upon his lighting, careful photo- 
metric tests were made upon an aged lamp running upon the 
ascertained voltages, and diagrams prepared which record both 
voltage and illuminating power. The figures require very little 
comment. At the Synod Hall, representing the centre of the city, 
no possible fault could be found with the electric supply, which was 
excellent. As a matter of interest, it is mentioned that the switch- 
ing on of every light in the hall (some hundreds) caused a drop of 
2 volts at the main terminals. Complaints from Portobello as to 
low voltage are stated to be unfounded. What occurred was a 

fluctuation in voltage; and fluctuations in light were caused by the 
| changes from a high voltage to something approaching normal, and 
the deteriorating effect of this voltage upon 280 volt glow lamps, 


districts where, owing totheincreasein electric street lighting, the use | Mr. Simmance points out, must be very considerable. The varia- 


of gas practically ceases each night after the house lights are extin- 


tion in candle-power of the lamp during test was very great—nearly 


guished ‘and gas remains inert for some hours in the pipes. A long | 100 per cent.; and this must have occurred on every lamp in use 
‘series of records of the variation of gas pressure was also made at | in the district working on the same voltage. 


^- 
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Figs. 1 and 2 show typical curves for gas pressure and voltage 


5 
photometric tests of street lighting were made by a street 
eter with pentane standard and Simmance-Abady “ Flicker” 
» mounted on a four-wheeled carriage. The following explana- 


CCT 


(b Fx cos 90 — B E A =G = foot - candles at D on the ground surface 
or pavement. 

Now, G represents foot- candles —a term of expression used in light 
tests which conveys little to the lay mind. In order to make this 
clearly understood, I have converted each expression of foot · can dles 


into a statement as to ae ET in feet at 
U which one candle must eld to give an 

CC 
ET op lee he 


equivalent light. This conversion from G is 
r., ebe beid- VIG. 


arrived at as follows: Distance at which a candle 
n 1 9 8 7 6 5 4 8 2 1 12 11 10 9 8 7 6 5 4 


Midnight. 
Fro. 1.—VARIATION or Gas Pressure (PoRTOBELL?). 


tions and comparisons are given to make clear the course pursued 
and the results obtained: A foot-candle is the light thrown by the 
flame of a standard spermaceti candle (of six to the pound) upon a 
surface placed normally at 1 ft. from the flame. The moon, three 


The same angles of illumination have been 
tested in each case; the only deviations from 
this rule being occasioned by the necessities 
of the varying levels of the ground line. For 
comparative purposes, they may be taken as 
relatively the same angle. 

We give below some typical results of these observations :— 
ELECTRIC Lamps, 


8 2 1 12 


; : 15-Ampere Arc Lamp in Princes-street, opposite No. 120. 

days] ; ig Sis quarter E above the horizon, at 11:80 pm. Candle. Ia en ground Equal to candle. -Distencs fron 

y 14, gave a light equal to a standard candle held at a dis 0 in toot candles held at 5 
tance of 12:6 ft. The daylight from the zenith, in Cambridge - street - 210 15 37 m "QUARE i 2-09 ft. 7-9 ft. 
lane, at 9 p.m. on July 4, equalled a standard candle at 1 ft. 1 in., 57.0 41087 ...... 0465  l46ft ...... 149ft 
the sky being absolutely clear of cloud. The expression foot- | 42.30 617.52. 0.363 165 ft.... 9250ft 
candles" is, to some extent, a misleading one, because it would | 980 8410. one  ..... 2-98 ft. ...... 490ft. 
appear at first glance that if 1 foot-candle is the light 1 ft. from a 15:0 74419 ...... 0:02 .. 64ft.. ...... 850tt. 
candle, then 3 foot-candle is the light 2ft. from a candle. This, 60 65689 ...... 00018  ..... . 277 ft . . . 2180 ft. 


in order to equal the light 

given by the lamp at this 

angle; and the illuminatin 

porer is then found from the following formula: (r/AE)? - I—the 
uminating power. 

In order to find the illuminating effect in foot-candles thrown by 
the light A at the angle B E A upon the ground, it is necessary to 
extend A E to D; and the illuminating effect is then found from the 
following formule :— 

(a) I/AD?=F =the illuminating effect at D, but on a line at right 
angles to the line A D. | 


Fic. 3. 


Four 15-.{mpere Lamps selected at random in Princes-street, and tested at 
one angle only for comparative purposes. 


35°5 84448 ...... 0:1600  ... 2:5 ft. 322 ft 
350 78680 ...... 0:1525  ...... 2:56 ft. . 328 ft 
350 773:96 Ps 0:1506  ...... 2:571t. ..... . 92:8ft 
859 81624 ...... 0:1508  ......  2'57AfV. ...... 81:8 ft 
15-Ampere Lamp, Sea Front, Portobello, corner of Melville-street. 
75 8478 ...... 009 22 $9:31ft. ...... 6:1ft. 
60 11299 ...... 017 „% 2142 fl. . 132 ft 
45 11902 2 0:00 wersi 4*0 ft e. 29*0ft 
30 22260 ...... 004 | ...... 5*0 ft pide 89-79 ft. 
15 21316 ...... 0:000 J ..... .. 141ft . ꝗ . B85:lft. 
5 201-72 ...... 00008  ...... 57.8 fm. 262°3 ft. 
10-Ampere Are Lamp, junction of Grindlay-street-and Lothian-road, 
61 13294 ...... 0168 _...... 2:48 ft. . 12°7 ft. 
45 35758 0˙2314w4à4 2°07 ft. S. 23°0 ft 
25 DIS 1G > coss OID: — usus DI2165- actos: 49-2 ft 
13 29172 ...... 00060  ...... 1238ft.  ...... 9890ft. 
5 453699 0:0000  ...... 44˙7 ft. . . 2622 ft. 
Gas Lames. 
Fie. 2.—VARIATION or VoLTAGB AND CANDLE Power (PonroBELLO). 4 ft. Crescent Lamp. Two ? ft. Flat- Flame Governor Burners, Gillespie 
Crescent. 
however, is not so, as will be seen from the appended explanation 75 232 tl 0-038 ae 5˙24 ft 27 ft. 
of the formulæ used. In order, therefore, to make the l quite d 25 8 60955 . 1 . ee 
clear, each ex ression of foot-candlea has have converted into a state- 30 1171 dU 9915 . aS 9- ve DUUM ° 25-5 ft. 
ment of the nan ce in feet at which a candle must be held to give 15 7.00 0-001 .. 316 fl. 388 ft. 
a light equal to that of the lamp under consideration. 5 11.51 0-000009 ...... . 119 ˙7 ft 
The report continues: It should be noted, in looking at the results, „ „„ . is Pu ; 
that the power is in inverse ratio to the distance at which a candle _ Sft Incandescent Gas-Lamp, Moray-place, opposite No. 3. 
is held. Thus the light equal to a candle held at 2ft. is very much 75 19.3 —ͥ— 0121 — ...... „„ EV 
greater than that equal to a candle held at 5777 ft. It will also be 15 aa ee pe tuned 2 " dba ee 
obvious that as no lamp emits the same amount of light in all direc- 30 69:5 5 99055 N 38 fl. 25˙5 ft 
tions, the light varies according to the le at which it is observed; 15 6918 0-012 9-1 ft . 888 ft 
and the theoretically perfect lamp would that whose light at any 5 68:59 f a i 0:0005 » v : i 44-7 ft ut 128 a 119-7 ft. 
point on the ground is equal to a candle held at the same distance in np | : k 
every case. In Fig. 3, A is a source of light, A C is the length of the 4ft. Gas-Lamp, Incandescent, Middle Meadow-walk. 
lamp-column, C D is the ground line, B C is the height of the 15 38-91 sidus 0272 1.91 fte 2˙7 ft. 
photometer, E is the point at which the reading of the illumi- n pub n es "ions 2 ^ pees 1555 
nating power was taken, B A E is an angle of 60 deg., B E A is 30 5915 . 0074 CLU 3-69 ft . 9551t 
therefore an angle of 30deg. 15 98-60 111... 0017  ...... 761i  ...... 388ft 
^ In order to find the illumina- | 5 11577 ...... 00008  ...... 8585ít. ...... 119-7 fl 
light P H Manis ee ee 9 ft. Gas-Lamp, Incandescent, Melville-drive. 
—it is necessary to find the 75 20332 0:087 .. 3743 fl. 2˙7 fl. 
length of A E in feet, to ob- m 4317 0134  . ...... 273 lt. 5'98 ft 
5 12:80 ...... 01260 ...... 2-81 ft ee.. 10° ft. 
B E serve on the photometer the 30 109.41 0.06 3:76 ft.... 255 ft 
distance in feet (x) at which 15 17902 0.011 8.1 ft.. ... 388 ft. 
C b a candle must be held at E} 5 265-69 |... 00005  ...... 44˙7 fl. 1197 ft. 


The following comments on the electric lighting are made in the 
report. The lamps tested were selected, not with reference to their 
condition or appearance, but wholly by reason of their individual 
situation. A lamp with a non-reflecting background, with a suffi- 
ciently long run of space in front to permit of the movement of the 
photometer over the necessary 200 odd feet, was in each case 
selected. As it is impossible to obtain a perfectly steady burning 
arc, and as in every case some fluctuations are observable, the 
readings on the photometer were continued over some little 
space of time, and these readings. were averaged.) |I must 
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express my admiration for the design and selection of the type 
of arc lamp used in Edinburgh. The steadiness of light is very 
satisfactory; and the light at the angles approaching the hori- 
zontal is far greater than in many types of lamps. It must be 
observed that the value of a lamp for street lighting is not measur- 
able by its mean hemispherical intensity. The bare arc invariably 
gives its greatest results at angles from 40 to 50 deg., but at 5 deg. 
and horizontal the light is very small. With a gas incandescent 
lamp, the greatest light is, of course, horizontal to the mantle and 
the depressed degrees from it; and this affords an advantage over 
arc lighting in most cases. But the arc lamps used in Edinburgh 
afford a very considerable light at the longer distances, and thus 
must be looked upon as eminently satisfactory. In fact, the elec- 
tric lighting of the city can be spoken of in terms of highest praise. 
The judgment shown in the placing of the lamps, and the efficient 
manner in which they are supplied with current are specially 
noticeable. 

With regard to the incandescent gas lamps, Mr. Simmance says: 
The fact that most of these are fixed on the columns originally 
placed for the flat-flame lamps would lead one to expect that the 
lighting would be most brilliant. Such, however, was not the case. 
They are a great improvement, naturally, on the old flat flames; 
but in most cases nothing but disapproval can be expressed of them 
as specimens of incandescent gas lighting. The types of lanterns 
are good, and no fault can be found with the burner and mantle 
used. The fixing of the lantern and inefficient maintenance are, in 
my opinion, to blame for the fact—which I state definitely—that at 
least 40 per cent. of the gas expended in these lamps is wasted. 
Referring again to the table of lamp tests, it was ascertained by 
measurement that angle-ray 15 deg. strikes the ground in every 
case at a distance overlapping the similar angle from the next lamp, 


15 Amp. 
TT 
10 


II 
nne 
0 50 100 150 200 250 300 300 


Fra. 4, 


and thus this is the most important angle to be considered in point 
of general diffusive effect. The varying widths of the streets render 
it impossible to give any useful data as to the general effect between 
lamps, as such light is in every case greater than that attributed to 
any one lamp. The figures given, however, enable the lighting effect 
to be estimated with great practical accuracy for any street. 

Print can be read with the light of a candle held at a distance of 
10 ft. This is equal to 0°01 foot-candle; and as in every case of a 
normally-burning lamp with a mantle in comparatively fair con- 
dition the ray reaching half way to the next lamp is invariably 
more than double this. The comparative effects of the electric and 
gas lamps, taking good specimens of each, are shown in Fig. 4, 
X representing the lamp and O the point where the light equals 
0:01 foot.candle. The vertical divisions equal 10 ft. of distance. 
Thus, three 15 ampere lamps equal six incandescent; and three 
10 ampere lamps equal five incandescent—approximately. 

It must be borne in mind, however, that the greater height of the 
electric lamps gives the rays forming the more acute angles with the 
ground a further reaching effect, and thus the more distant lamps 
afford more useful aggregate distance light than the shorter gas- 
columns can do; and I therefore should have no hesitation in 
stating that the 10 ampere lamps could do the work of three times 
the number of 3 ft. incandescent gas lamps in fairly straight streets 
where the height of the electric columns gives that system the 
advantage I mention. 

The report proceeds to give some figures of the calorific power and 
specific gravity of the gas, and concludes with a short summary of 
the results obtained. F4 
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ALUMINIUM FUSES. 


BY ALFRED SCHWARTZ AND W. H. N, JAMES. 


Entending the recent investigation of zinc fuses* to those com- 

posed of strip aluminium, a series of experiments was made with ` 
the fuse in a horizontal position with the axis of breadth parallel to 
the ground. On plotting fusing current and breadth for a constant 
thickness a straight line was obtained, and the law connecting these 
two quantities is of the character c « (U Ui). c= normal fusing 
current, b=breadth, bi- a constant. 
On plotting fusing current and thickness for a constant breadth a 
curve is obtained which approximates to a straight line with a 
slight tendency to become concave towards the axis of thickness ; 
on drawing the mean straight line, however, the deviation of the 
extreme points will be found not to be large and, consequently, we 
may take it that c (f fi) in which ¢=thickness; fi a constant. 

On experimenting with strip of various lengths and in different 
positions it was found possible to assume bı and ti constant for all 
cases; consequently for aluminium strip— 


C=K (b + hi) (t ti), 
in which C= normal fusing current; b,— 0:085 in inch measure 
0:09 in em. measure; ¢:—0°0024 in inch measure = 0'006 in c.m. 
measure; K = a constant. 

This law holds between the following limits :—Breadth, 0:15 in. 
to 0:8in. (probably more); thickness, 0 008 in. to 0:085 in.; current 
per strip, 25 to 600 amperes. The value of the constant K 
depends upon the position and environment of the strip, and its 
length between terminals, and also on the mass and character of 
the terminals used. The curve in Fig. 1 gives the connection 
31,000 
70.000 
£9,000 
28,000 
27,000 
26,000 
£5,000 


24, C00 


Value oy constant K. 


23,000 
22, 00 
21,000 


20,000 


Length of Fuse in Inches. 


Fic. 1.—Curve INDICATING THE VALUES OF THE CoNsTANT “K?” FOR 
VARYING CLEAR LENGTHS OF ALUMINIUM FUsES (HORIZONTAL) BETWEEN 


TERMINAIS. THE TERMINALS WEIGH 870 GRAMMES BACH. 


between the value of the constant K in inch measure (K in inch 
measure = K in centimetre measure x 6°45), and the clear length 
of the fuse between terminals with the fuse horizontal, the axis 
of breadth parallel to the ground and terminals weighing 870 
grammes cach. . 
If the strip is placed horizontally, but with its axis of breacth 
vertical, the fusing current will be higher than that indicated by 
the above law due to the greater facility for cooling. The exact 
amount of this increase is difficult to ascertain, as it depends upon 
the breadth and thickness of the strip employed. As an average 
value we may take the increase in the fusing current to be about 
6 per cent. Ifthe axis of length of the strip is vertical and that of 
breadth horizontal, the fusing current is approximately the same as 
when horizontal and edgewise, and thus is about 6 per cent. higher 
than with the strip horizontal and broadways on. In this respect 
aluminium differs from copper and zinc, for which the reverse holds 
ood. 
á Aluminium attains a dull red heat just before fusion, and a strip 
which will carry 200 or 300 amperes will, if blown on a low-pressure 
circuit of 10 or 20 volts, throw off burning globules of metal a 
distance of 2 ft. or 3ft. An examination of the fuse after rupture 
discloses traces of a thin oxide film, but with the exception of strip 
of small dimensions this does not seem to have a prejudicial effect 


* The Electrician, Nov. 17, p. 184. 
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as regards the constancy of the fusing current. The short-circuit 
tests on aluminium strip were carried out on a 100kw. generator 
with about 12 yds. of cable of 1 sq. in. cross-sectional area in circuit. 
Strip with a normal fusing current of 100 amperes when short- 
circuited produced heavy fumes and threw off numerous burning 
globules of metal to a distance of 15 ft. or 20 ft. 

With large fuses, in which the breadth has been cut down for a 
couple of inches at the centre, the portion disrupted was almost 
entirely limited to this length, but the cutting down has to be 


Co id neti vit 


10 20 80 49 0 6% 70 
Volumes per cent. 
1.—II. Zinc- Cadmium. J.— III. Zinc Tin. III.—-IV. Tin- Lead. 
Fic, 2, —DrAGRAM SHOWIFG 1HE CONDUCTIVITIES OF CAUMIUM-ZINC, TIN- 
ZiNO AND TiN-LEAD ALLOYS, 


carried to a much greater extent than with zinc; this is due pro- 
bably to the much higher temperature attained by aluminium before 
fusion and to the scale volume of meta] required for a given service. 
Unfortunately, aluminium, zinc and cadmium are highly electro- 
positive to copper or brass, and in the presence of moisture this 
contact difference of potential is likely to give rise to corrosion of 
the contacts, with increase of contact resistance and 
impairment of the fuse. There are, no doubt, situations in which 
these metals may be employed with advantage, but for damp 
situations, such as network boxes 
and section pillars, they require 
careful inspection and attention. 
luminium is particularly diffi- 
cult to deal with in this respect, 
as, although in normal salt solu- 
tion or normal solution of sul. 
phuric acid it is not so electro- 
positive to copper as zinc is, yet, 
unlike the latter, it cannot be 
soldered to contact pieces or 
electro-plated. A good plan to 
adopt to overcome this difficulty 
would appear to be to coat the 
contact clips of the fuse blocks 
Volumes per cent. with tin, and so reduce the contact 
I—II Zino-Cadmium. I.—IJI. Zinc Tin. difference of potential between 
III.—IV. 1in-Le:d. the fuse strip and the clips. Prof. 
W. W. Haldane Gee has been 
kind enough to determine a num- 
ber of these contact differences of 
potential, and his results are 
embodied in the following table : 
Avera e B. M. F., in Volts, Against Sheet Aluminium at 15° C. of 
Commercial Samples of Metals. 


Temperature in Degrees Centigrad: 


0 20 40 (0 80 


Fic. 3.—DIAGRAM SHOWING THA 
SMELTING POINTS OF CADMIUM-ZINC, 
TIx-ZIxc AND TiN-LEAD ALLOYS, 


Electrolyte: | 
normal solution 
of sulphuric acid. 


Normal solution 
— o 


common salt. 


Normal solution 
of caustic soda. 


| 
Copper —0˙54 - 0:49 | - 1:28 
o edes 4 0:31 + 0:47 | - 0°29 
NTT - 0:35 4 0:08. | — 0:44 
Boon - 0'33 — 011 | - 0:90 
Nickel. - 0:50 - 0:35 | -094 
Carbon ........ -080 ~ 0:68 | -115 
Brass .......... | - 0:43 - 0:50 -1:18 
Silver | - 0°57 -0'47 116 
Cadmium — 0°32 | + 0:41 - 057 


It may not be without interest at this juncture to contrast the 
conductivity of various alloys of the metals under consideration and 
also their melting points. Fig. 2 shows graphically the results 
obtained by Mathiessen“ for the conductivity of alloys of cadmium- 
zinc, tin-zinc and tin-lead of varving proportions by volume. Fig.8 


ehows the melting points of these alloys in degrees centigrade: 
plotted from Gautiers+ determinations. Some of the zine aluminium 


alloys are already in use for fuses. 

The above experiments were carried out in tho electrical labora. 
tories of the Municipal School of Technology, Manchester, and the 
writers wish to express their indebtedness to Mr. H. Gill for assis- 


tance in the experimental work. 
* Phil. Trans., Royal Society, 1860. 
t Bull de la 39: d'Enc. Vol. I, 1896. 


NOTES ON HEAVY ELECTRIC SWITCH GEAR.* 


BY J. WHITCHER. 


If we consider the various items which are called for in electricity 
supply, we find that the item of switch gear occupies a by no means 
insignificant place. Before coming to the general details of the 
subject, a plea for simplicity of purpose, of design, of construction 
and of operation is desirable. 

The first consideration is the switch, the practical forms of which 
come into the following classes: (1) the plug type, (2) the lever 
type (3) the bridge type. The plug switch has been largely used, 
chiefly in the form of a screwed plug, for effecting multiple change: 
over operations. The usual arrangement consists of a number of 
circuit bars arranged in vertical lines on the front of the switchboard, 
with a number of ’bus bars arranged in horizontal lines immediately 
on the back of the board. Where these bars cross are provided 
through holes for the pu 8, which are made to screw accurately 
into the 'bus bars at the back and have a head or. cone fitting to 
make good contact with the front bar. The above form of the plug 
type of switch has had a wide sphere of activity in the low-tension 
direct-current stations of this country. In such stations it was ad- 
advantageous to have a series of 'bus bars with small differences of 
voltage between them, so that a long or fully-loaded feeder can be 
connected to a high-voltage 'bus, while a short or lightly loaded 
feeder is kept on a low-voltage ’bus. Expanding plugs have been 
largely used on high-tension switchboards to isolate panels on cir- 
cuits from the 'bus bars. Sliding contact plugs have also been used 
for similar purposes, and in America they are very extensively em- 
h to control series are lighting circuits. 

he second or lever type of switch is the one which has swept 
the field, and is the simplest device that can be employed for actual 
circuit breaking as distinct from disconnecting. The plain lever 
switch consists of a flat straight blade of copper, pivoted at one end 
between flat flexible clips secured in one terminal contact block. The 
other contact block carries similar clips, slotted to give them greater 
resilence, and the blade closes down between them, The whole is 
of copper and capable of carrying current. The contact density 
should not exceed 50 amperes per square inch, while the solid” 
density i. e., in the solid metal, may run up to 1,000 amperes per 
square inch. It is capable of development into a full range of sizes 
up to 5,000 amperes or more: but as wider blades than 8 in. cannot 
profitably be employed, owing to the imperfect fitting of such wide 
flat surfaces, sizes larger than 1,000 amperes should be obtained by 
using. two or more of the 1,000 ampere blades in parallel. However, 
these multi-blade switches become heavy to operate owing to the 
friction of the large contact surfaces. This disability gives an 
opening in these very large switches for the preferential adoption 
of brush contact surface, as has been employed by many designers 
for quite small-size switches without the same reasonable excuse. 
In these the switch-blade is replaced by a lever carrying laminated 
hard copper brushes, which slide into or on to solid contact blocks. 
Well made laminated contact surface of this nature may be run at 
current densities of 400 or 500 amperes per square inch, so that the 
friction is very much less than in the corresponding size of multi- 
blade lever switch. On high-tension work the plain lever switch, 
used either as an isolating or selector switch, is generally superior 
to the plug type, as it can be operated at a distance, and when over- 
head, by a crook on a long wooden handle. As regards its circuit- 
breaking capacity, the plain lever switch does good service on cir- 
cuits below 250 volts and of moderate ampere capacity. The 
single blade switches can be opened with sufficient rapidity to break 
the arc before it does much damage to the contact edges; but the 
limiting feature is the dangerous proximity of the hand to the arc. 
It has been persistently advocated ia Great Britain that all switches 
must have a double break, and must not carry current through the 
hinge. These conditions may be very gool in theory, but they aro 
absurd in practice. As applied to tho lever switch, the second 
break is almost usoless, or certainly its value is not anywhere near 
a balance for the complication. And it passes one's understanding 
to discover why material used for the electrical function of carrent- 
carrying may not at the same time be used for the mechanical 
function of a hinge. 

The great sphere of activity of the bridge-type switch is as the 
switching mechanism of the automatic circuit breaker. The 
bridge is generally devised so that it does not bind by friction into 
the contacts, being held thereon by a catch or toggle mechanism. 
Almost invariably (for switches and circuit-breakers other than oil) 
the bridge is a brush of laminated copper, pressed down upon flat 
contact surfaces in the direction normal thereto. Very good 
contact is secured thereby, as each leaf of the brush will bed 
independently upon the contact, if the brush be properly made. 
Considerable force is requisite to make all the leaves bod thus, 
and this is generally obtained by a toggle-jointed mechanism. It 
is the light release that makes the face contact bridge the sine qua 


.non for automatic circuit breakers. The same feature gives it a 


* Abstract of à Paper read before the Rug y Engineering Society. 


N. 
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dominating advantage for large and heavy switches ; furthermore, 
the small part of the movement over which the heavy force of 
closing has to exerted, enables the immense leverage of the toggle 
to be employed. With reference now to the circuit-breaking func- 
tion of switches in general. Whena flux of power is broken by the 
opening of an electric circuit an arc follows across the widening 
gap. The volume of this arc, and the length to which it will be 
drawn out, depend upon the power broken, the voltage across the 
gap, the inductive character of. the circuit, and the speed of open- 
ing ; also, in some degree, upon the materials from which the arc 
springs and whose vapours feed the arc. The last two are the only 
conditions that can be influenced by the design of the switch. A 
prolonged are will, of course, do damage to the contacts, and pos- 
sibly to the surroundings. Rapid separation of the contacts is the 
simplest and most effectual method of subduing the arc, and for 
this reason the ee ad of the plain switch has for many pur- 
poses to be sacrificed to the exigencies of a quick break. The addi- 
tion of this feature does not at all improve the mechanical design 
of the switch; and, if for this reason alone, quick-break switches 
ought not to be used indiscriminately, as is the prevailing humour 
in this country. The best quick-break switch should be the lever 
switch with the simple addition of a light follower blade, held by a 
spring to the edge of the main blade. The friction of the contact 
clips retains the follower until the spring is fully extended; and it 
will finally leave the contact, at high speed, with a long free arc of 
motion giving it the most favourable chance of clearing itself. 


In the bridge type switch we cannot easily get so quick and lon 
a break. The follower principle is difficult to carry out here, an 
it is metamorphosed into a system of auxiliary breaks. The whole of 
the bridge is usually subject to the spring off mechanism, but the 
auxiliary contacts are attached to the main bridge by spring arms, 
which, being under flexure, when the switch is closed, do not leave 
ra until the main contacte have opened and accelerated some- 
W at. 

This opens up the question of arcing tips and carbon break attach - 
ments to switches and circuit breakers, and it is interesting to inquire 
into the reasons for the undoubted superiority of the earbon break over 
the metallic break. First of them is that the carbon does not scatter 
hot fused or solid particles. Another factor is that the produets of the 
carbon arc absorb more of the energy to be dissipated than the products 
of the metallic arc. The energy that must be dissipated at the gap 
must be the same in each case; and in the one it is absorbed in the 
combustion of carbon, which forms a product which remains gaseous : 
whereas in the other case the product is a dust of solid metallic 
oxide, so that the latent heat of evaporisation here appears again as 
sensible heat. When laminated brush contact surface is employed, 
it is absolutely essential that it be protected against sparking. The 


resistance of the carbon, added to the inductive resistance of the 


spring arm carrying it, is sufficient to maintain appreciable voltage 
on the main gap causing it to arc. For this reason it is now usual 
in circuit breakers to add intermediate breaks taking place on copper 
contacts situated between the main and the carbon contacts... The 
position of the final carbon break, on which the main arcing ocours, 
should certainly be above the whole apparatus in a space clear over- 
head, and as much so as possible below, so that full advantage will be 
taken of air convection in drawing out the aro. It must be noted 
that the aro as it curves upwards becomes subject to a magnetic 
influence tending to expand it further, in the clean way in which an aro 
is run out off the horns of the well-known horn type arresters. The 
peut tendency is to drop the magnetic blow-out. It appears to 

ave reached its limits in the severe duty that is demanded of it on 
modern railway schemes, where the iron third-rail conductor seems 
to give a highly inductive character to the circuit, so that the heavy 
current rushes that can occur on systems of such large power capacity 
store up more energy in the circuit than the blow-out can dissipate 
in its characteristically sh explosive snap. Irrespective of in- 
duction in the line, there will always exist a limit for the magnetic 
blow-out circuit breaker in the circumstance that the secondary 
contact must have considerable inductive resistance, because the 
coil magnetising the blow-out field must be connected in series with 
it. Therefore when the plant capacity is large enough to causa very 
rapid current rises on heavy short circuits, the blow-out coil reac- 
tance volts become sufficient to cause arcing across the main gap. 
The third element of the circuit breaker is the tripping mechanism. 
Most usually this is to operate on overloads, and consists of a nearly 
closed magnetic circuit of iron magnetised by a turn or more of the 
main circuit and pulling on a plunger or a hinged armature. With 
well designed mechanism an excitation of about 800 ampere turns 
is sufficient for a decisive action of the trip. It often happens that 
it is simpler to use electrical or mechanical relays operating by 
closing an auxiliary tripping coil circuit. 

In practice a direct-current circuit breaker often has a plain 
switch in series with it, as it is advisable to close the breaker first and 
the switch afterward. Loose handles on circuit breakers are, however, 
being strongly advocated, to avoid the necessity of switches in series. 
The method gains little in simplicity, as the extra complication in the 
mechanism of the breaker about balances the omission of the switch. 


There is one thing the ideal automatic circuit breaker needs, and 
that is a simple, effective and adjustable time limit device to check 
the well-nigh instantaneous action that distinguishes it as it stands 
now. No very promising solution of this problem offers itself, 
although many more or less indifferent methods are available. 
There is & very simple overload circuit breaker which has a time 
limit, and that is the fusible cut out. Touching the general theory 
of the fusible cut-out, the amount of energy dissipated in the fusion 
of the link and the consequent arc will depend much upon the dura- 
tion of the operation. The inductive store of energy in the circuit 
must and will be dissipated at the gap in any case. But we want 
to reduce the feeding of energy from the main source into the arc as 
far as is possible, and cutthe duration of the aro toa minimum. With 
a long link the are will endure until it has melted out a longer gap 
than it can bridge against the convective and magnetic conditions, 
that may be active to bend it from the gap. The energy consump- 
tion is that required for the fusion of the metal, and the maintenance 
of the arc during that period. It follows that a material having the 
least ific resistance, specific heat, and latent heat of fusion, 
or the beat compromise thereof, will be the best material for the fuse 
link. This will be silver, copper or zinc. If we-are not prepared to 
locate the fuse where the energy dissipated can do no harm, we 
must introduce means of breaking the arc other than the simple 
method of fusion and air convection. We may use a strong magnetic 
field properly combined with & suitable chute to blow the arc from 
the gap, or we may employ the expansion of confined air or of com- 
pressed gases for the same purpose. All of these methods are in 
use, but they have disabilities of a more or less serious kind. The 
latest modification is an innovation now being introduced by the 
British Thomson- Houston Co. It is a combination of fusible cut-out 
with carbon break. A short copper foil link is stretched between a 
fixed terminal block and a movable arm, which springs outward when 
released by the fusion of the link. The arm carries a carbon contact 
block which bears on a fixed carbon contact and thus normally 
shunts the fuse strip. The carbon- resistance is however too great 
to shunt more than 2 or 3 per cent. of the current. The circuit is 
broken finally on the carbon contacts and thus the action is similar 
to that of the carbon break circuit breaker, 


DISCUSSION. 


Mr. WEDMORE was in general agreement with Mr. Whitcher. He 
had referred to the practice of calling for double break in switches. The 
British Thomson-Houston Co. had alwaya stood up against that. One 
had only to go to the Electrical Exhibition, then open, to see the effect. 
Where four or five years ago every maker was willing to supply a double- 
break switch, it would now be bard to find a double-break switch ia the 
Exhibition. Undoubtedly many of the. complications that were called 
for in switchgear were due to a lack of appreciation on the part of the 
customer of the real requirements of the case, leading to his calling for 
many devices which he afterwards finds he does not need. 

Mr. LARKE wished to ask Mr, Whitoher whether he could tell if the 
fusing capacity of any fuse could be predetermined with any accuracy 
within 20 or 35 per cent. N 

Mr. G. M, BROWN said he did not quite agree with Mr. Whitchers 
remarks &bout the effeot of the time which elapses before the aro is 
broken. He thought that the amount of energy stored in the ciroult did 
not depend upon the time spent in breaking it, and Mr. Whitcher did not 
make it very clear as to how this energy is actually dissipated, more espe. 
cially in his remarks concerning the oil switch and the oil fuse, 

Mr. E. R. BRIGGS (chairman), in calling upon Mr. Whitcher to reply 
to the disoussion, said he would like to ask a question or two. Reference 
had been made to a form of switch in which the current passed through 
the hinge, and he would like to know what current capacity Mr. Whitoher 
considered necessary through the hinge. The other question he should 
like to ask was: What were the relative merits of slate and marble for 
switchboard panels? 

Mr. WHITCHER, in reply, said that Mr. Wedmore quite confirmed 
him in asking for simplicity in switchgear. 

In reply to Mr. Latke he quite agreed that it was difficult to pre- 
determine the fasing point of a fuse, and would like to ask if it was 
necessary to be so close on that point? It did not much matter in prac- 
tice whethor it was 20 or 15 per cent. (Mr. Larke here said it would 
matter if it was about 20 per cent. too low.) Mr. Whitcher then 
that it would matter very much if it happened to be too low; but he 
suggested that that was a fault very soon discovered in the overload test 
of the plant. We could certainly predetermine the fusing point within 
20 per cent., and probably much closer than that. It depended much 
upon the position of the fuse. 

In reply to Mr. Brown he did not intend to say that the amount of 
energy stored in the circuit depended on the daration of the arc. i 
course, the energy stored in the cirouit depended on the inductance 0 
the circuit. What he wished to say was that the amount of sensible heat 
at the break depended on the duration of the aro, and the destructive 
effects are naturally dependent on the development of sensible heat. Mr. 
Briggs had asked about the current density in the hinge of the levet 
switch. So long as the contact density kept about 50 amperes per Square 
inch, as at the other contact, it would be right. Mr. Briggs had also 
asked about the relative merits of slate and marble for switchbos 
panels. Practically they were much on a par. Marble was the better insu 
lator, but slate the better mechanically. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoURNIER D’ALBE. | 


Distillation of Copper.—H. Moissan points out that the electric 
furnace has disposed of the assumption that thero are any truly 
refractory bodies, and has proved that all solid bodies are 
capable of assuming the liquid and the gaseous states. Some 
bodies are decomposed before they liquefy, but on the other 
hand new compounds are also formed, like the newly-discovered 
carbides, borides and silicides. The author has lately studied 
the boiling point of copper and the best manner of distilling it 
at atmospheric pressure. He placed 300 grammes of pure 
copper cut into small cylinders into the crucible and conducted 
a copper tube cooled by a rapid current of water through the 
furnace to condense the copper volatilised by the electric 
current. An alternate current of 300 amperes at 110 volts was 
employed, and was applied for 8 minutes, after which it was 
found that 233 grammes of the metal had been volatilised. 
Boiling commences in about 3 minutes. The condensed 
copper is found on the copper tube in the shape of a felt con- 
sisting of copper filaments. Each filament has minute iri- 
descent branches which make the mass look like velvet. The 
felt consists of pure copper. But at the boiling point copper 
dissolves some carbon, yielding it up again on solidifying in the 
form of graphite. | 

(H. Morssan, Comptes Rendus, November 27, 1905.] 


Cuprosilicium.—In 1896, Vigouroux, by melting together 
copper and silicium in a Moissan electric furnace, obtained a 
body to which he assigned the formula SiCu, Tho same 
body was obtained about the same time by Chalmot, who 
heated a mixture of sand and carbon in the presence of copper 
in the electric furnace. But shortly afterwards he found that 
the body was really a mixture of copper silicide and free 
silicium. Again, in 1901, Vigouroux obtained a compound by 
passing vapour of silicium chloride over copper heated to 
1200 deg., but could not make it contain more than 10 per 
cent. of silicium. Now P. Lebeau has analysed a sample of a 
commercial silicide of copper. It is slate-coloured, and its 
fracture possesses the lustre and colour of silicium. Micros- 
copical examination shows large crystals of silicium embedded 
in a silicide, the crystals of the latter again containing minute 
crystals of silicium. When powdered and treated with a 10 
per cent. solution of caustic soda, the silicium dissolves and 
leaves the pale yellow copper silicide. The latter, on being 
dissolved with nitric acid, leaves some very minute steel- 
coloured orystals, which the author found to be a silicide of 
iron, Si,Fe, forming 3:5 per cent. of the total mass. The copper 
tilicide has the composition SiCu,, and is probably the highest 
silicide possessing any stability. | 

[P. Lzpzav, Comptes Rendus, November 27, 1905.) 


Cathode-Ray Oscillograph.—R. Rankin has improved the 
Braun-Ryan oscillograph by placing a fairly low number of 
ampere-turns close to the anode, so as to produce a magnetic 


bar 


field along the path of the cathode rays. The apparatus is 
shown in the diagram, where C is the cathode, a flat aluminium 
dise and A the anode, a more or less irregular lump of the 
same metal. D is an aluminium diaphragm closely fitting the 
cylindrical wall of the tube and having at its centre a tiny hole 
through which the rays may pass on their way to the screen S. 
The latter is of transparent mica treated with a calcium sul- 
phide coating which fluoresces powerfully when struck by the 
rays, thus showing a clearly-defined spot upon its surface. 
Since the cathode rays are deflected by a magnetic field with- 
out measurable inertia, it is only necessary to mount a set of 
coils carrying alternating current at a point just beyond D in 
order to obtain on the screen a graphical representation of the 


wave form. The advantages are claimed to be: To secure the 
well-defined spot of a rare medium without the troublesome 
flickering due to high voltages ; to secure a more intense spot 
of light by the direction of more rays through the aperture in 
the diaphragm ; and to obtain a means of varying between 
limits the velocity of the ray and therefore the sensitiveness of 
the oscillograph. 

[R. Rankin, Pl ysical Review, December, 1905.] 


ee — 


Luminosity of Lightning Tracks.—B. Walter publishes some 
bude en to prove that the luminosity of tracks after the 
ightning has passed is not due to a phosphorescence of the 
air, but to a real subsidiary flow of electricity along the heated 
track. The photographs, taken with a moving camera, show 
a series of fringes representing a score of feeble subsidiary 


discharges, separated from the main discharge by a dark 


interval. 


The gap after the main discharge is due to the 
momentary exhaustion of the E.M.F., an 


disposes of the 


phosphoresence theory, for any phosphoroscence would begin 
immediately on the passage of the main discharge. 
[B. Watter, Annalen der Physik, No. 14,1905 ] : 


PUBLIC COMPANIES WOUND UP, DISSOLYED, &c., 
IN 1908. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsorily) duriny the pat year. An asterisk 

u 


(*) denotes that the company was woun 


p by order or under 


the supervision of the court, and (+) that the company has been 
struck off the register of joint-stock companies :— 


Anti-Collision Alarm Telegraph Co. 

Atmospheric Elec. Purification Co. 
*Automobi'e Corpn. 

Barcelona Tramways Co. i 
TBenfleet Electric Light & Eng. Cv. 

Benham & Froud. 

British Autovolt Co. 

British Columbia Telephones. 
*British Electric Calibrated Fuse Co. 

British Electric Separat ing Co. 

British Electric Signs Co. 

British Microphone Co, 

British Miller Signal Synd. 

British Pioneer Electric Light & 

Power Co. 

British Prism Globe Electrical Co. 
TBritish Thermophor Synd. 
+British United Tramways, 

Bryan, Donkin & Clench. 

Cable Members Club Co, 

fCanadian, British Columbian & 

Dawson City Telegraph Co. 

Carl Oppermann Eleo. Carriage Co. 
tClayton Engineering & Elec. Co, 

Delafon Batteries Synd. 

TEdison Telephone Co. of London. 
Edmundson & Purdom. | 
Edmundson's Elec. Meter Synd. 
Engineering Contract Corpn. 

Elec. Turbine, Gas Retort, Charg- 

ing & Discharging Machine Co. 
tElectric & Magnetic Co. 

tElectric Fur Machining Co. 

tElectric Traction Insurance Asso- 

ciation. 

tElectric Tramcar Synd. 

Electric Tramways Construction & 

Maintenance Co. 

Electrical Automatic Loom Synd. 

TElectrical Instruments Syndicate. 
Electrical Investments Synd. 
Electrical Ore-Finding Co. 

TElectrical Thawiog Synd. 
Electrical Treatment Association. 

TElectrical Wonder Co. 

Electro Smelting (Zinnoxyd). 

t European Electric Railways & Pub- 

lic Works Construction Co. 

Every · day Electricity Publg. Co. 
+Farrall Incandescent Electric Light 


Synd. 
French E'ectric Lighting Boards 


Fuller, Macleod & Co. 


TGarcin Renault Electric Cara and 


Accumulatora. 
General Water Power. 
Graham, Morton & Co. 
Holophane. 
Hughes’ Atlas Works. | 
Imperial Electric Lamp & Battery 


nd. 
la crored Electric Glow Lamp Co, 
(For reconstruction.) 
Kamm's Zerograph Sz nd. (for re. 
construction). : 
| ne Cure & Electro-Therapeutic 
ynd. 


Light Railways Development Co. 
Lodge Electric Light & Power Co. 
tLondon & N.-W. Elec. Tramways. 
+Metal Electro-Amalgamating Synd. 
+Metropolitan Eleotrio Tubes Synd, 
National Electrio Traction Co, 
Nernst Electric Light. 
+New British Incandescent Electric 
Lawp Co. 
New Zealand Electric Light & 
Traction Co. 
North- Weat London Elec.Supply Co 
+Nottinghamshire Elec. Tramways. 
+O’Brien-Lennard Electrical Instal. 
lation Co. 
Otto Electric Mfg. Co. (1905). 
TPeter Pilkington. 
Poole & District Elec. Traction Co. 
Reno Electric Stairwaya & Con- 
veyors (1902). 
Rhodes’ Electrical (Parent) Syndi- 
cate. 
Rooper & Harris. 
St. Helens Cable Co. (for recon- 
atruction). LE 
Shanghai Electric Tramways. 
fSouth-West Wireless Telegraph 
Ship Co. 
Stanley Electric Carriage Co. 
TTramways Construction Co. 
Universal Microphone Co. 
Wear Electrical Engineering Co. 
Wm. Aug's Gibson. 
TWeymouth Elec. Light & Power Co. 
Wimahurst, Hollick & Co. 
"Yorkshire Electric Tramways Con- 
struction Synd. 
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1905. 


The year 1904 was a black year for British electrical indus- 
try: business was bad, capital was shy,“ and the political 
situation bad created a feeling of unrest in the whole com 
mercial community from which our home industries were the 
first to suffer. This condition of affairs has had its effect on 
the records of the year that has just concluded, and it became 
apparent that two or three of the large electrical and allied 
manufacturing firms had suffered sorely by the trade depression 
of the previous year. These may be passed by as after- effects 
of 1904, however, and on the whole we are able to chronicle a 
somewhat greater activity in the electrical industry generally 
during 1905 both at home and in the colonies. Our own 
methods of manufacture have improved, and although this 
has been accompanied by the usual cutting of prices, 
competition from abroad has been less serious. Prices for 
electrical machinery now range generally higher on the 
Continent than in this country, for the Continental firms are 
busy, and are careful not to make the same mistake they 


made a few years ago of extending their works at a 
greater rate than the demand really justified. On the lighter 
branches of electrical manufacture, the Electrical Exhibition 
held in London last September has acted beneficially, and the 
extension of electric lighting, heating and power supply 
which has followed the appreciation of the Exhibition by 
the general public will, of course, in its turn have an 
influence on the manufacturers of generating plant and its 
accessories. Electrical power supply has also received stil 
greater attention than in previous yeare, for the Power Bi : 
before Parliament have emphasised the low price at pi 
electrical power can be distributed if the demand is on à su: 


ciently large scale, while the starting of the works of a number 
of electric. power companies in various 


parts of the country has 
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demonstrated that the electrical engineer's schemes exist not 
merely on paper, but have developed already into actual work- ` 
ing concerns. Collieries, shipyarde, engine builders, textile 
mills, and, in fact, factories and works of all classes are obtain- 
ing considerable benefit from the economies arising out of 
electric driving. The works of the Yorkshire, Clyde Valley, 
Fife and Lancashiro Power Companies, which we described 
in detail when each commenced operations this year, have 
afforded conclusive and practical testimony of the prevailing 
acceptance of electric power as a necessary adjunct to modern 
industrial methods, while, as an example of one of the largest, 
if not quite the largest self-contained electric power distribu- 
tion scheme in this country, we may refer our readers to the 
account of Messrs. Harland and Wolff's shipbuilding works, 
which appeared in our columns during March and April. 

The cheaper supply of electric power is being accelerated by 
the use of extremely large generating sets in the power house, 
and of turbo-generators working with highly-superheated 
steam and high condenser vacua, while the large gas engine has 
not yet fulfilled the anticipations of its advocates. Overhead 
wires are also being employed on certain parts of the Lanca- 
shire Power system, and on a wider scale on the North Wales 
Power scheme which will shortly be put in'o operation. These 
are at present the only examples of extra-high-tension over- 
head wires in this country. While the three-phase system is 
employed more than any other in all countries, the high-tension 
continuous current system is still being adopted in particular 
cases on the Continent, and its use has been contemplated for 
the transmission of powerin South Africa from the Victoria Falls 
to the Rand. Threc-phase transmission is proposed in connec- 
tion with all the new power schemes for London which are to 
come before Parliament next session, including the proposal to 
transmit electric energy from St. Neots to the metropolis at a 
pressure of 20,000 volts and using overhead lins for the 
greater part of the distance. In addition to the power supply 
by the electric power companies and by independent plants, 
the motor load on electricity works erected primarily for light- 
ing has greatly increased during the ycar, as will be shown by 
the tables we shall publish in our next two issues, and there 
has also been a large addition to the number of small towns 
buying their electrical energy “in bulk." One effect of the 
London Power Bills last year has been that a considerable 
reduetion bas been made by the existing electricity works in 
the price charged for electrical energy for power purposes, and, 
especially in provincial undertakings of medium size, this has 
occurred concurrently with a wider adoption of the “ time- 
switch " system of charging than heretofore. A reduction has 
also been made in London in the tariff for electric heating and 
cooking ; this has been largely due to the efforts of the orga- 
nisers of the Exhibition, who encouraged manufacturers to 
bring these applications prominently before the public. One 
penny per unit is now a common price for electrical energy 
used for heating, cooking and power purposes. 

In electric lighting there is a prospect of considerable ad- 
vance also. Lamps with tantalum and osmium filaments are 
now on the market, and it will doubtless not be long before 
their superior efficiency to that of the carbon filament lamp 
will cease to be discounted by their high cost and other disad- 
vantages inseparable from a new piece of apparatus. So far, 
the use of the tantalum lamp is restricted to continuous 
current and to pressures not exceeding 110 volts, while the 
osmium lamp is only made for still lower pressures. <A process 
of making carbon filaments, said to produce a new allotropic 
form of carbon which can be run at a higher temperature than 
the present form, also gives promise of better efficiencies than 
in the incandescent lamp which bas been standard for many 
years. In connection with incandescent lamps we may also 
refer to an article by Mr. Maurice Solomon which appeared 
m our columns recently, in the course of which the author 
definitely destroyed the tradition that a frosted globe absorbs 
30 per cent. of the light. The use of the Nernst lamp has 
greatly extended, but there is still room for improvement in its 
manufacture, and the same applies to the mercury vapour lamp, 
which, in spite of its high efficiency, can still only be employed 
in particular cases, owing to the unpleasant colour of its 
light. In arc lamps great progress can be recorded, Several 


British firms have taken up the manufacture of the “ flame” 
type of lamp for street lighting, and there has also been con- 
siderable development in the lamps of this class sent from 
Germany, the country in which it originated. On the other 
hand, littlo has been heard of the magnetite arc lamp this 
year; although several are in use in the United States, none, 
we believe, have made their appearance on the supply mains in 
this country. Much dissatisfaction has been expressed at the 
experiment which is being made with incandescent gas lighting 
in some streets of the City of London, and, although this com- 
petitor of electric lighting has made great strides, it has been 
proved conclusively that better and more economical results 
can be obtained with modern arc lamps. In the City of West- 
minster electric lighting has largely displaced gas for street 
lighting after exhaustive trials and tests, and the same has 
occurred in other parts of the country, although the action of 
the City of London authcrities has deterred one or two other 
towns frcm adopting or extending electric street lighting. 

We have already referred to the “ heavier " electrical manu- 
facturing industry in the first part of this article. The im- 
provements havo been rather of a general character, and there 
has been no great discovery or invention which we can par- 
ticularise. In continuous-current machinery the employment 
of auxiliary poles has become almost a fashion, extending in 
some cases even to machines in which no apparent advantage 
is to be gained by their adoption, although in others it con- 
stitutes a distinct improvement in design. Useful investiga- 
tions have been made at the National Physical Laboratory and 
elsewhere in connection with the rise in temperature in field 
coils and the dielectric strength of insulating materials. The 
work in the former connection was carried out on behalf of the 
Engineering Standards Committee, and this Committee has 
also issued standard specifications for telegraph material and 
trolley grooves, wire, and rail templates. The Committee is 
at present engaged in considering the question of standardising 
glow lamps. A strike of workers in the electrical factories in 
Berlin threatencd to assume serious dimensions, but was quickly 
quelled by the firm attitude of the employers. Mention may 
also be made of the announcement that steps are being taken 
by the Institution of Electrical Engineers, in combination with 
other representative societies in Europe and America to arrive 
at an international agreement as to units, standards, nomen- 
clature and the rating of electrical machinery. Less attention 
has been devoted to the compensated alternator this year than 
last, but the single-phase motor is making steady improvement. 
Tho “ permutator " has been put on the market by a French 
firm as an alternative proposition to the rotary converters. 

In electric traction, the single-phase system is now employed 
on several lines, in the United States, Germany and Austria, 
and it is to be adopted on one of the suburban routes of the Lon- 
don, Brighton & South Coast Railway, the contract for the elec- 
trical equipment of which has been let. The Metropolitan and 
Metropolitan District Railways have now completed their 
“electrification,” and the monster power house at Chelsea as 
well as the smaller one at Neasden are in operation. Work 
on the Great Western suburban route which runs in connec- 
tion with these lines is making rapid progress, and the clec- 
trically-equipped portions of the Lancashire & Yorkshire and 
tho North-Eastern Railways opened Jast year are running 
regularly. No new tube lines have been opened during the 
year, but the Waterloo-Baker Street and the Great Northern, 
Piccadilly and Brompton tubes should be ready before 
many months have elapsed, and doubtless the work on 
the North-East London Railway, for which Parliamentary 
sanction was obtained last session, will shortly be commenced. 
This was the only tube railway Bill passed last year, others 
were delayed for the issue of the report of the Royal Commis- 
sion on London Traffic. This report, which was issued in 
July, recommended large additions to the traffic facilities of 
London. The Government proposed to bring in a Bill for the 
establishment of a Traffic Board, in conformity with the recom- 
mendations of the Commission, and it is to be hoped that the 
uew Government will adopt this plan. | 

The London County Council tramways have added to the 
number of their electrically equipped routes during the year, 
and are to take over and equip the North London lines, 


474 


THE ELECTRICIAN, JANUARY 5, 1906, 


The shallow subway tramway under Kingsway’ from the 
Strand to Holborn is just completed. A new surface con- 
tact system (the “G. B.") has been put into operation 
in Lincoln, and in Torquay a surface contact tramway on 
the Dolter system is being built. ‘ Regenerative control" 
has been vigorously pushed by its supporters, but has not 
been welcomed by the large body of tramway men. Radial 
trucks, grooved trolley wire, mechanical ears, and other recent 
novelties in detail are finding many supporters, while the steel 
tyre has gained greatly in favour. Tramway engineers are 
busy investigating the cause of the troublesome “corrugation” 
of rails, and devising means for its prevention. An interesting 
controversy as to the comparative efficiency of motor ‘buses 
and tramways was started by the Daily Mail in some sensa- 
tional articles in February, and figures comparing the two 
systems will be found in our issues of Feb. 10 and 17. Electric 
motor carriages are still only town vehicles, and have not yet 
become tourist cars. "There are a large number running in 
London, and charging stations have been provided in various 
parts. A mercury vapour rectifier has just been put on the 
market, particularly designed for use at such stations. 
Before leaving the subject of traction, attention may be 
called to the increased use during the year of electrical signal. 
ling systems on railways, in the development of which there 
have been great improvements, and to two new systems of 
train lighting. | 

Electrochemistry and electrometallurgy are still much ne- 
glected in this country. The Faraday Society still flourishes, 
it is true, but the Papers before it are too often of a purely 
theoretical or purely chemical nature. A notable exception 
was one on the electric smelting of iron and steel, a Nachklang 
of the report of the Canadian Commission—we do not hesi- 
tate to use a German word, for every electrochemist worthy 
of the name is a master of that language. Abroad the “ fixa- 
tion of nitrogen" industry is assuming large proportions; in 
this country thero is only one solitary record of the application 
of this process, and, unfortunately, this was in an alternator 
armature, where the nitric acid was an uninvited guest. 

In Telegraphy there has been alteration in the design of 
underground cables and an improvement in the speed of 
working on them. Some long-distance trials on ordinary 
landlines have been made in Australia, and an interesting 
account of direct Wheatstone working between London and 
Teheran was published in our columns early in the year. 
The applieation of telephone exchange methods to telegraph 
switching has been extended, and trials of new type-printing 
and writing telegraphs have been continued by the Post 
Office engineers. Two cable ships have been built, the Tele- 
graph Construction & Maintenance Co.’s “Cambria,” and the 
* Grossherzog v. Oldenburg of the Deutsche Seekabelwerke. 
The working of the Pacific cable has shown a loss almost as 
great as last year, but no fault in the cable itself has developed. 
A Conference of representatives of the Governments contri- 
buting to the cable was held in London, and their report was 
open to considerable criticism. 

In Wireless Telegraphy the Marconi Company is still on the 
point of up ied a commercial service between England 
and America, as it has been for years past. A number of 
licences have been issued by the Post Office authorising persons 
and companies to carry on wireless telegraphy, under the new 
Actthat had been passed in the previous year, and some interest- 
ing independent experiments and cross-Channel installations 
have been carried out. Among the latter we may mention one 
from Heysham Harbour to the Midland Railway Co.'s steamers, 
and a “line” from Tobago to Trinidad, upon which we hope to 
publish an article in an early issue. Some excellent experi- 
mental work formed the subject of an Institution Paper by 
Messrs. Duddell and Taylor in the summer, and the 
Duddell thermo-galvanometer now enables proper quantita- 
tive tests to be carried out. An interesting controversy has 
been going on as to the effect of earthing the lower capacity 
eurface of a wireless station ; it appears that, for land wireless 
telegraphy, its insulation from earth may be of advantage. 
Systematic investigation, both by theory and experiment, 
will be of value. The patent situation remains where it was; 
in the United States an action has been fought with regard to 
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the claims in the Marconi master-patent, and both sides 
claimed victory. EE 

In Telephony the chief incident to record is the ratification 
of an agreement as to the details of thetransfer of the National 
Telephone Co's. system to the Post Office in 1911; the proper 
growth of the service until that date, and the continuity of 
the service is thereby assured. Incidental to this was the 
statement by the Postmaster-General that no new municipal 
telephone licences would be issued, and that ho was prepared 
to enter into negotiations with municipal telephone authorities 
for the transfer of their undertakings to the State. Mr. Garey, 
in his Presidential Address to the Institution of Electrical 
Engincers, gave an account of the important results which had 
been obtained from the application of the investigations of 
Heaviside, Pupin and Campbell with regard to telephone 
lines, in addition to the information as to underground tele- 
graph lines to which we have already alluded. The Post 
Office exchange system in London has obtained so many new 
subscribers that a large extension to its Central exchange 
has become necessary, and this will be working early in 
the year. An interesting feature of this addition is the dis- 
continuance of the subscribers’ multiple on the answering 
sections of the board. Three serious fires in telephone 
exchanges of the National Telephone Co. have had to be 
recorded. In only one of these could the cause be traced— 
viz, in the case of the fires occurring simultaneously in the 
test room of the Bank exchange and the junction-line test 
room in Oxford-court, when a cable of junction lines had been 
allowed to come into contact with the live rail during the 
“electrification " work in the District Railway tunnels. 

In “pure” Electrical Science, Dr. Barkla’s Royal Society 
Paper on the polarisation of Réntgen rays was undoubtedly 
one of the most valuable of the year. The transmutation 
of radio-active elements has been still more firmly established 
by the work both of Rutherford and Soddy, a valuable résumé 
of which is contained in Prof. Soddy’s Presidential Address to 
the Róntgen Society, reported in another column. Research 
into the nature of the non-magnetic alloys of magnetic metals 
(discovered in 1903) is being continued. Langevin has pub- 
lished an ingenious new on of magnetisation ; and N-rays 
have fallen still further into disrepute. The British Associa- 
tion made an enjoyable visit to South Africa. A discussion 
on Units and Standards at the Institution of Electrical Engi- 
neers was divided into the usual two branches : suggestions for 
improvement of our “ absolute " standards and for the demoli- 
tion of the 4r “irruption.” A new ampere standard on the 
lines of the Viriamu Jones standard is being builtatthe National 
Physical Laboratory, This laboratory has done good work 
during the year, but it has been severely censured in some 
quarters for ita desire to embark in commercial work which is 
already well looked after by private enterprise. 

The country has been mindful of the steps that must bo 
taken to maintain and improve the higher grados of technical 
education. Additions have been made to the Treasury Granta 
to University Colleges, to which colleges also several private 
donations and bequests have been male. The project for 
establishing a well-organised college for the higher technical 
and scientific education of those destined to be leaders in the 
engineering professions has moved forward a step. A new 
electrical engineering laboratory has been opened at Liverpool 
University, and progress has been made with the extension of 
the electrical engineering department at Birmingham. 

There have been a few legal decisions of importance during 
the year. The master patents held by the Jandus Company 
for enclosed arc lamps have been upheld, but there have 
been no other patent actions of wide general interest. The 
Willesden decision, imposing limitations on the holders of 
Provisional Orders, has been affirmed on appeal, as has also a 
case in which an electricity undertaker was held liable for the 
damage caused by “burning out” a fault on the mains. A 
customary clause in Tramway Acts has been held to give the 
tramway company powers to lay mains to the tramways from 
any generating station supplying power tothem. An electricity 
works has been declared not to be a factory or works which is 
entitled under an old Act to make use of the water of a canal 
for condensing purposes free of charge. Finally, a decision has 
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been given in the ridiculous case in which a Local Authority, 
having contracted with an electricity supply station for the 
destruction of its refuse, obtained an injunction against the 
company for nuisance caused by the destructor and then sued 
them for not destroying the refuse in accordance with the 
contract. 

The Obituary list of the year included, we regret to say, 
many telegra h pioneers, among others W. E. Langdon, Sir 
Henry C. Fischer, C. A. Gerhardi, S. W. Silver, and C. Cuttriss ; 
some other names of those we have lost in the electrical 
industry are John Verity, Alfred Morcom, J. H. Meidinger, 
C. G. Mott, G. A. Grindle, C. R. Bellamy and C. T. Yerkes. 

The Parliamentary record of the year was mainly a negative 
one: The Administrative County of London Electric Power 
Bill, after drastic amendment which satisfied a large section of 
its opponents, failed to come up. for its final third reading in 
time at the end of the session. The Supply of Electricity Bill 
passed through a few stages and was then forgotten by the 
Government, as in previous years. No amendment has been 
made in the law relating to electric tramways. The London 
County Council was again unsuccessful in its attempt to obtain 
sanction for tramways over bridges and on the Embankment, 
and its proposal that the Metropolitan Borough Councils 
should have power to do house wiring was also rejected. The 
North- East London Railway Bill has already been mentioned. 
For a summary of the other measures that were passed, our 
readers may refer to our issue of August 18; the Private Bills 
to be laid before Parliament this year wero summarised and 
commented on in our last two issues. An unusually large 
number of those Electric Lighting Orders which were still in 
an undeveloped condition, although granted some years ago, 
have been revoked by the Board of Trade. 

This concludes our summary of the year’s progress. The 
prospects for the New Year point to a fair degree of prosperity 
in the electrical industry, but nothing phenomenal. There is 
much to be done, not only at home, but also in the colonies, 
and we have works well equipped to carry it out. 


REVIEWS. 


(Copies of the undermeationed works can be had from The Blestrician Office, post 
fige, oa receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


of the British Po . E. Herserr. (London: 
Whittaker & Co.) 68 
This book differs from Preece & Sivewright's standard 
work in not being a text-book of telegraphy for the general 
student so much as a manual of Post Office practice, de- 
signed for the benefit of that department and dealing 
exhaustively with the construction and maintenance of their 
system. Wo confess to finding the perusal of the latest 
edition of the earlier work much the easier of the two, and to 
a de, eae piy for the Postal Telegraph officer who has to 
master Mr. Herbert's 868 pages and 509 illustrations for in- 
formation which might have been compressed into much 
smaller compass with decided advantage. However, it will 
doubtless be of service to the department to possess for pur- 
poses of reference such a voluminous account of their methods, 
opning, as it appears to do, practically all the official tech- 
nical regulations. The gencral reader may gather from these 
pages the admirable thoroughness which pervades the system 
administered by the Post Office engineers, covering detailed pro- 
vision against all sorts of possible contingencies, such as damage 
from fire, water, and power circuits, besides all inductive inter- 
ferences. It will also be seen that our State telegraph depart- 
ment is keeping well abreast of others in the adoption of 
Improvements, as was evident from Mr. Gavey’s recent presi- 
dential address to the Institution of Electrical Engineers. 

_ The distribution of subject matter renders precise informa- 
tion on some points somewhat uncertain. For example, 
quadruplex working on the London-Birmingham underground 
circuit is stated, on p. 276, to be impracticable, whereas, from 
P. 829, Appendix C, it is clearly implied to be in operation, 
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with, moreover, a duplex earthed circuit superimposed on it ; 
whilst on p. 853, Appendix E, a yet further addition i: 
made to the earlier arrangements. The statement respecting 
the speed of pera es on p. 517, is most ambiguous, and does 
not agree with that on p. 652 as to their absorption. A 
similar confusion occurs in connection with absorption on 
p. 651, where we read ‘‘it is practically certain that the true 
insulation resistance does improve, and that the minute 
leakage current passing through the percha is constant." Some 
of the explanations of the action of signalling condensers 
are incorrect (e.g., p. 397). The amount of space devoted 
to many subjects is excessive, and out of proportion to 
their importance. The account of the Eden morning test, 
for example, is a perfectly ponderous piece of elaboration, 
which surely might havo been condensed with advantage, 
though the author had handicapped himself by renouncin 
the assistance of algebraie symbols. For this self-denial, 
which Mr. Herbert says his teaching experience recom. 
mended, it is to be hoped some departmental candidates 
will feel grateful. A little elementary algebra would, 
however, be a light matter compared with the severe 
tax imposed on them by some of the complicated considera- 
tions of connections which they have to follow out and memo- 
rise. It seems a pity that duplex working should not be 
explained by simply saying that, inasmuch as the sender's 
connections balance the effect of his batterv on his own re- 
ceiving instrument, the distant station's signals may be regarded 
as operating the receiver precisely as though they acted alone, 
superimposing themselveson those sent in the opposite direction, 
especially now that superimposed signals in the same direction 
are, as Appendix C shows, a familiar feature of modern tele- 
graphy. His more complex mode of viewing the matter, in 
fact, finally lands the author in an admitted false conclusion 
on p. 341. Some of the passing references to ocean cable work- 
ing are inaccurate, and would have been better omitted from 
a work of this kind, especially as the author announces in his 
preface that he proposes to deal neither with submarine nor 
with wireless telegraphy. | 

The effects of inductance and the features of the magnetic 
circuit are dealt with clearly, and the actual values in henrys 
of various relays, as well as of some magnetic shunts, are 
mentioned. The information as to the latest types of con- 
struction of both overhead and underground lines is full and 
valuable, and the description of mechanical details of apparatus 
is only too comprehensive. There is a copious index and a 
good table of contents, which the arrangement of subjects 
renders very desirable. On the whole, in spite of the faults 
referred to, the book is one worthy of the department for whose 
use it ig chiefly designed, whilst it forms an important contribu- 
tion to the literature of telegraph engineering. 


Die Messtechnik. (Part I.) By C. Hrmxz and J, Kouuert, Being 
Vol. II. of the Handbuch der Elektrotechnik," (Leipzig: B 
Herzel.) 20m. 

The present volume, consisting of 464 pages with 408 
illustrations, covers direct-current measurements and photo- 
metry, with three preliminary chapters dealing in a somewhat 
abstract fashion with measurements in general. The alter- 
nating-current and magnetic tests are reserved for Part II., 
which is to follow at a later date. The book may be described 
as thoroughly German in its painstaking comprehensiveness, 
but it is, perhaps, a little unfortunate that both its authors 
should be professors, since, while in the earlier chapters, deal- 
ing chiefly with what might be described as laboratory measure- 
ments, they are thoroughly at home with their subject, throughout 
the later portions a tendency is shown to include innumerable 
methods culled from various sources without much attempt 
being made to point out their particular uses and limitations. 
To some instruments, also, of purely academic interest, almost 
too much space seems to have been devoted ; for example, 13 
pages are assigned to tangent galvanometers. 

The volume is essentially a German treatise on German 
methods, employing German apparatus, and the reader will 
look almost in vain for any references to either English, 
French or American publications or methods. In one or two 
instances, in fact, the omission seems almost more than acci- 
dental. The chapter on Dynamo Testing (37 pages) is very 
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complete, and the methods of separating out the various 
losses are clearly given. Mention may particularly be made of 
the “slowing-up” method, which deserves more attention than 
it receives. Thechapter on Mains Testing and Fault Localising 
is also excellent, though here again the various tests are given 
without much indication as to which method is best suited to 
any particular case. | 

Incidentally,.it is interesting to notice the eliminating process 
which has been.going on during the last 15 yeara, whereby the 
less satisfactory devices have been gradually weeded out. For 
example, the authors only find it necssary to describe two 
forms of standard cell, the Clark and the Weston cadmium 
type, which latter can be so constructed that its temperature 
coefficient is absolutely negligible. Again, the really satisfac- 
tory high resistance metals are only two in number konstantan 
and manganin. Each has a perfectly negligible temperature 
coefficient (less than ‘0003 per cent. per deg. C.) but while kon- 
stantan suffers from a relatively thermo E. M. F. with copper or 
brass, manganin is very readily oxidised in the air, and therefore 
needs protection, Both have been shown to be practically con- 
stant as regards resistance. Manganin is, as a matter of fact, 
considerably more difficult to solder although this point is 
not mentioned. 

The last 50 pages in the book are devoted toa very detailed 
description of various photometers, preceded by a short disserta- 
tion on the physiological effects of light. Various forms of 
“ Flicker” photometer are described without, however, any 
attempt being made to solve the important question as to what is 
actually being measured withthese instruments. Is it equality of 
illumination or is it something totally different ? "The authors 
content themselves with the remark that “the phenomena 
taking place in the Flicker photometer are more complicated 
than was at first thought and in particular, the comparison of 
lights differing much in colour is, in this case also, a very 
difficult one.” No mention is made of the “distinctness " or 
* discriminating " photometer which would appear to afford a 
promising field for further investigation. The photometric 
methods given (as distinct from photometers themselves) are in 
many instances somewhat crude ; for example, when testing a 
glow lamp the suggestion is made with all seriousness that a 
benzine lamp should be used as a sub-standard, and it is more- 
over always assumed that the photometer head should be moved 
rather than either of the lamps. | 

Taken as a whole, the book can be thoroughly recommended 
to anyone wishing to keep abreast of the more recent advances 
in electrical testing and measurement, and the forthcoming 
volume on alternating currents will certainly be awaited with 
interest. KENELM EDGCUMBE. 


Baku, an Eventful History. By J. D. Henry. (London: Archibald 
Constable & Co., Ltd.) 12s. 6d. net. 


After an opening chapter ori the interesting town of Baku 
and its population, composed of a mixture of no less than 41 
nationalities, the writer, who is the editor of qur contempo- 
rary, the Petroleum World, gives us a well-arranged account of 
the development of the oil industries of the Caucasus, This 
forms an interesting example of the gradual replacement by 
modern engineering processes of the old-time methods of hand 
labour. Electric power is as yet apparently unknown in the 
Russian oil fields, but we cannot help thinking that with the 
further consolidation of the interests a large scope for the 
centralisation and distribution of power will be found. Tho 
later chapters are stirring reading, and contain a graphic 
account of the recent risings and inter-tribal strife in the 
Caucasus. The book is well illustrated, and is prefaced by an 
introductory note by Sir Boverton Redwood. 


Engineering Mathematics Simply Explained. By H. H. HannrsoN 
ö (London: Percival Marshall & Co.) 1s. 6d. 


The author of this book is certainly ambitious, for he at- 
tempts the almost superhuman task of compressing into about 
160 small pages of by no means closely-printed type the whole of 
the more elementary portions of arithmetic, algebra (including 
determinants), trigonometry, mensuration, logarithms and dif- 
ferential calculus, and a chapter modestly headed “ utility of 
squared paper,” which is in reality an introduction to analytical 
conics, 


We are informed in the preface that the book is 


designed for the use of the -young engineering: apprentice, and 


will. also be found useful by the artisan. We are inclined to 
think, however, that the apprentice or the artisan, who near the 


outset of his studies has to be told that a fraction is a symbol 
which is used to represent a given portion of a tbing" will 
hardly be enabled, by the course of study through which this 
little work conducts him, to grapple successfully, without inde- 
pendent assistanco, with the integrals to which he is intro- 
duced at the end. To learn to apply mathematical methods 
requires a longer and more gradual course of study than this 
little book provides. The formation of proper habits of mind 
and modes of thought cannot be effected by firing off the facts 
at frequent intervals at the student. The book is clever in its 
conciseness, but it is left to the student to make up examples 
for his own use. 


Lehrbuch der Praktischen Physik. By Farepricn Kournavtcs, 
10th edition. (Leipsig: Teubner.) 9s. | 


Kohlrausch's Leitfaden, now developed into a Lehrbuch, has 
become a standard work, in which the author, while con- 
scientiously including all the best modern methods, liberally 
dispenses his own great store of practical experience. The 
present edition contains a considerable amount of new 
matter, necessitated by the rapid rise of physics since 1901, the 
date of the last edition, a rise which, as the author remarks, is 
characterised by somewhat less of deliberation than heretofore, 
and therefore prescribes an increased amount of caution to the 
compilers of text-books. The additions include chapters on 
the specific heat of gases, on diffusion constants, on ionisation, 
on polyphase current magnetometers and olectric wave-meters, 
together with a good account of the optical pyrometer, whose 
devclopment is largely indebted to the Reichsanstalt work. 
The practical receipts are excellent, but it should be pointed 
out that the Julius anti-vibration suspension as sketched and 
described on p. 48 would not fulfil its purpose except by 
accident. In the present state of electrical science practical 


text-books have an air of finality still painfully lacking in more 


theoretical works, and the book before us may be perused with 
almost unalloyed satisfaction. 


THE PRESENT POSITION OF RADIO-ACTIVITY.* . 
BY FREDERICK SODDY, M.A. 


The address commenced with the consideration of three funda- 
mental conceptions. The first and oldest is the atom, the unit or 
smallest particle capable of separate existence, of the simplest forms 
of matter or chemical elements. . The essential feature of Dalton's 
conception was that the atoms of the same element are all exactly 
alike 1n mass and every other property, but are recognisably different 
from the atoms of any other kind of element. The statement will 
be found intext-books of chemistry written long before the recent 
discoveries were foreshadowed, that ¿f it is ever found possible to 
transmute any one kind of atom, that is any one kind of elementary 
matter, into any other kind, there is little doubt that the same means 
would be sufficient to transmute or decompose the other elements. 

The second conception is the electron, and this, although by origin 
an electrical conception, is in reality a material conception no less 
than the atom of matter. The e’eciron could be defined as the 
smallest existence known capable of isolation and of free movement 
through space. It is a definite amount of “charge” of negative 
electricity, being the smallest possible amount known to exist for 
electricity, no less than matter, has been shown to consist of discrete 
particles or units, and not to occupy space continuously. Unlike 
the atoms of matter, only one kind of electron is known, consisting 
of the same amount or charge of negative electricity with identical 
properties in all its various manifestations. | 

It is certain that each atom of matter contains in the normal con- 
dition at least one electron, which it is capable of losing, and con- 
versely may unite with at least one electron more than it normally 
possesses without deep-seated material change. An atom with one 
or more electron less than it possesses in the normal state 18 post- 
tively charged and is often called a positive ion, Similarly an atom 
with one or more electron in excess is a negative ion. 

The third conception is the universal ether, in the sense of 8 
medium of definite properties extending continuously between the 
discrete or separated particlesof matter. Our definite knowledge of 
the properties of the ether dates from the determination of the 
velocity.of light through intra-stellar space. The medium is capable 
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d P resjdeptial Address to tho Röntgen Society, yesterday. Abstract. 


“of transmitting disturbances at a definite speed namely, 3 x 10'° 


amount. So that even an electron, disembodied from matter, and 


matical disturbance we call light. 


nature as those emitted by a Crookes tube. Thus the 8 ray is the 


a tiny aluminium window just thick enough to stand the pressure 
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f- rays are not penetrating enough, while the y-rays are too pene- 
trating for radiography. 8cm. thickness of aluminium are neces- 
sary to absorb half the /- rays, while Rutherford has shown the 
effect on an electroscope of the y-rays from 80 milligrams of radium 
bromide after passing through a foot thickness of iron. | 


An instructive difference exists between the y-rays and the X-rays. 
In the Crookes tube the electrons are gradually started and suddenly 
stopped, and although theoretically X-rays should accompany both 
start and stop, the latter only are penetrating enough to get outside 
the glass tube. In the radio-elements the B- ray electron is sud- 
denly started, and we have seen that it is so penetrating that even 
the densest matter cannot suddenly stop it. But the acceleration 
experienced by the B- ray electron expelled in the disruption of the 
radio-atom is the most sudden known, and in consequence the /- rays 
are by far the most penetrating type of X-ray known. . The 6- and 
- rays invariably accompany one another, but together constitute only 
a small and comparatively insignificant fraction of the total energy 
emitted in the form of rays by the radio-elements. Rutherford 
recognised very early that there exists in the radiation another 
type, which he called the a-ray, and this type comprises all but a 
few per cent. of the total energy radiated. The a-ray is scarcely 
able to penetrate the thinnest sheet of paper, mica or aluminium, 
and is completely absorbed in 7 cm. of air. After prolonged study 
he succeeded in deviating it very slightly by the action of & mag- 
netic field, and showed that the deviation was in the opposite 
sense, and only about one-thousanith as great as that which would 
be experienced by a cathode-ray under similar circumstances. He 
concluded that the a-ray was a radiant afom, minus an electron, or 
positively charged, and that it travels with a speed about one-tenth 
of light. The most recent results point unmistakably to the con- 
clusion that the particle is, in fact, an atom of the element helium. 
Now, the energy possessed by a radiant atom of helium is more 
than 1,000 times that possessed by a cathode-ray electron travelling 
at similar speed. But it is far more easily stopped by matter. In- 
deed, the surprising thing is that the a-particle should penetrate 
at all. Some very recent most interesting results of Prof. Bragg, of 
Adelaide University, have shown clearly the nature of the process 
when a radiant atom strikes a stationary one “head on." The 
radiant atom passos on its way through the other none the worse 
for the encounter, much as two solar systems travelling at high 
speed in opposite directions might pass through each other. 


The a-rays are the causeof the scintillations of the sphinthari- 
scope, each individual a-particle producing a flash of light on impact 
with the zinc blende crystal. The a-rays also cause by far the 
main part of the ionisation of gases, and therefore of the discharging 
action of the rays on a gold-leaf electroscope. The photographic 
and fluorescent action of the rays are mainly due to the f rays, while 
the feeble y-rays are most readily observed by their fluorescent 
action. Polonium is unique among the radio-elements in giving 
only a-rays. 

These facts began to be generally appreciated after the separa- 
tion of radium from pitchblende by M. and Mme. Curie. 

The recognition that the expulsion of the a-, 3- and y-raya is the 
mere outward and visible sign of a deep-seated material change 
continuously occurring within the atoms of the radio-elements began 
with the clear elucidation of two other phenomena exhihited by cer- 
tain of the radio-elements namely, their power of producing a 
radio-active emanation, and the power of the latter to impart radio- 
activity to surrounding objects. These powers are shown by 
thorium, radium and actinium, but not by uranium or polonium. 
In addition to their radiations, each of the elements first named 
continuously produces what has now been clearly shown to be new 
radio-active gases generally called “ emanations.” The thorium 
emanation was first discovered by Rutherford, and the recognition 
of the other two quickly followed. The production of this emanation 
froin the radio-element has been proved to be produced in the same 
constant ainount under all circumstances. Under some circum- 
stances the production is more obvious than in others, for certain 
of the solid compounds possess the power of retaining and storing 
up the gaseous emana‘ion and so preventing its escape into the air. 
This does not occur with a solution. These emanations have ail the 
same essential features, but differ among themselves greatly in 
detail. The radio-activity of the emanation continuously decays 
with time after its production from the radio-element according to 
a regular geometrical law. The activity of the emanation from 
actinium decays to one-half of its initial value after the lapse of 
only four seconds. The same occurs in the case of the thorium emana- 
tion in about a minute and for the radium emanation in four days. 

All three emanations possess the extraordinary power of impart- 
ing to inactive solid objects in the neighbourhood a new and distinct 
type of temporary activity. This “ imparted activity ° decays also 
according to regular laws, which are characteristic and distinctive 
in each case for the different elements from which they are derived. 
This process has been elucidated and shown to be duc to a change 
occurring in the gaseous emanation. Gradually and continuously 
it turns into a new type of radio-active matter, non-volatile and SO 
depositing itself as a film upon any solid object availa^le. Tho films 


centimetres per second. Recent advances all show that the ether 
is only capable of transmitting disturbances at this one speed and in 
one way, and that all the etfects which travel through the ether— 
light, X-rays and Hertz waves are various manifestations of essen- 
tially the same type of disturbance in the ether. 


Let us now consider the case of an electron moving through the 
ether unimpeded by matter. This is very nearly realised in the 
Crookes tube. When matter is negatively electrified in vacuo to a 
very high degree, as in the case of the cathode of an X-ray tube, the 
electrons may be regarded as accumulating in the cathode until their 
mutual repulsion is so great that some escape. The moment the 
electron is free to move outside the cathode it experiences a very 
great repulsion from the electrons remaining in the cathode, and 
consequently it moves away along the line of the repelling force. Its 
velocity continues to be positively accelerated until it has passed 
without the sphere of influence of the repelling cathode, and then 
it travels at uniform velocity through the empty tube until it meets 
the anti-cathode placed as an obstacle in its path. On striking this 
its velocity is destroyed, and the electron is brought to rest. The 
electron at rest constitutes a simple charge or electrostatic pheno- 
menon, but the electron in motion is in every sense a current of 
electricity or electro-magnetic phenomenon. A current of elec. 
tricity cannot flow without endowing the medium through which it 
flows with magnetic properties, and this medium then possesses 
magnetic energy. Thus the medium through which it moves at 
first possesses no magnetic energy, then it acquires magnetic energy, 
and then it loses its energy. So that we see at once that an elec- 
tron cannot move from rest without receiving some definite amount 
of energy, and it cannot stop without again giving up the same 


consisting of an electric charge only, must possess the fundamental 
property possessed by matter, of resistance to change of motion, or 
inertia. 

The various disturbances, light, X-rays and Hertz waves, are now 
known to all to have a common origin in the acceleration or 
variation of the velocity of electrons, and all to travel at the same 
speed, If an electron moves at constant speed in a closed curve 
within an atom it will give rise to the regular periodic or rbyth- 


At the anti-cathode of a Crookes tube we have an irregular shower 
of free-flying independent electrons. X-rays thus partake of the 
character of irregular pulses, having a relation to light very analo- 
gous to that between a noise and a musical ncte in acoustics. But 
the suddenness with which they are stopped causes the thickness of 
the pulse, which corresponds to the wave-length of a light-wave, to 
be extremely small, and this probably accounts for their great 
penetrating power. 

The Hertz waves of wireless telegraphy are a type of the opposite 
extreme, The electrons here oscillate along paths of perhaps several 
metres in length, and in consequence the wave-length, instead of 
being measured in millionths of a millimetre, as in the case of light 
where the orbits are of atomic dimensions, attain to dimensions 
appropriately measured in metres. 

Turning to the phenomena connected with the radio-elements, 
the speaker remarked that the discovery of the natural radio- 
activity of matter by M. Henri Becquerel would celebrate its 
decenary this year. 

Two out of the three types of rays emitted by the radio-active 
elements, known as the 8- and y-rays are substantially of the same 


familiar electron in motion and corresponds with the cathode-ray, 
while the /- rays result from the (5-rays in much the same way as 
the X-rays result from the cathode-rays. The difference is that the 
X-ray bulb acts under the action of a constant supply of external 
energy and] ceases to work the moment the supply fails, whereas 
the radio-elements are entirely independent of external stimulus or 
supplies of energy. In the resemblance between the 8- and -rays 
and the cathode-rays and X-rays of the Crookes tube there is 
an important difference. The electron which constitutes the 
cathode-ray travels ordinarily at a speed about one-tenth that of 
light, whereas the B-rays of uranium travel with a speed about 
seven times greater. Like the cathode-rays, the 3-rays are deviated 
by a magnet, but with much greater difficulty. Some of the f?-rays 
of radium have been shown by Kaufmann to have a velocity 95 per 
cent. of that of light. It was rightlv considered a great experi- 
mental feat, so easily are the cathode-rays absorbed, even by the 
thinnest screen of matter, when Lenard for the first time succeeded 
in obtaining the cathode-rays outside the Crookes tube by inserting 


of the atmosphere, and thin enough to allow a small fraction of the 
cathode-rays to pass through unabsorbed. Rutherford has given 
the thickness of aluminium necessary to absorb one-half of the 
P-rays of average penetration power as 0°-5mm. 80, too, with the 
rrays; these, although strictly speaking X-rays, are so pene- 
trating that in passing through the hand, for exainple, there is so 
little absorption that the bones cast practically no shadow. The 
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are invisible and unweighable, and are only known by their activity. 
Nevertheless, if such a surface rendered active by exposure to the 
emanation is scrubbed with sand - paper, the film is removed and the 
activity is then found on the sand-paper. 
In cansequence mainly of these and allied phenomena the view 
was put forward in 1902 by Prof. Rutherford and Prof. Soddy that 
the radio-elements were in a state of continuous and spontaneous 
change, capable of an exact quantitative expression, and that the 
emanations and allied bodies were the products of these changes. 


We have seen that radio-activity is a property intrinsic to the 
element, and, therefore, to the atom or smallest part of the element. 
The radio.elements possess the heaviest known atoms. If the 

lightest, hydrogen, is taken as unity, uranium is 288, thorium 232 
and radium 225, while the next heaviest known are the inactive 
elements bismuth 208, and lead 207. The element helium is the 
second lightest known. and its atomic weight is 4. Now, if the 
a-particle is an atom of helium, the expulsion of one a-particle from 
an atom of radium will reduce its atomic weight from about 225 to 
221. This must, therefore, be a new atom and represent an un- 
known element, for we have seen the nearest known element has 
the atomic weight 208. Now, you are aware that the chemical 
elements run in families. Radium, for example, is the missing 
** big brother " of the alkaline-earth family of elements, which con- 
sists of three elements, calcium 40, strontium 87, and barium 137, 
and chemically radium is an almost exact copy of its nearest rela. 
tion, barium. Helium, in turn, is the lightest member of a family 
of gaseous elements, exactly similar in chemical nature. The 
family forms the well-known group discovered by the joint labours 
of Lord Rayleigh and Sir William Ramsay. The series runs, 
helium 4, neon 20, argon 40, krypton 82 and xenon 128. It happens 
that the heavy residue of the radium atom possessing an atomic 
weight of about 221, left behind after the expulsion of the light 
helium atom, turns out to be one of the missing big brothers of 
helium itself, being nearly twice as heavy as the heaviest (xenon) 
previously known. It is new, and a gas of the same chemical nature 
as the others, and is produced at a steady rate from radium, one 
atom for every a-particle expelled. It is, in fact, the radium 
emanation. 

A quantity of radium, although it is sending forth its shower ot 
a- particles continuously from year to year, does not grow appreciably 
less. The most sensitive balance has not yet succeeded in showing 

‘any change of weight. Hence itis obvious that although the actual 
number of a-particles and of new atoms of emanation may be, indeed 
must be, enormous, they only represent an unrecognisably small 

fraction of a minute amount of radium. The radium atom turns 
into a new atom, the atom of the emanation, by expelling an atom 
of helium. If the emanation expels another helium atom another 
new residue atom of weight 217 will be left. This is the solid form 
of matter which is deposited as a film from the emanation and is 
the cause of the phenomenon of the imparted activity. It is called 
by Rutherford radium A, and it also is recognised solely on account 
of the a-particles it expels. So the residue from radium A is another 
new atom of weight 213; it is called radium B. Rutherford, as the 
result of a series of observations elucidated with consummate skill, 
has recently arrived as far as radium F, in the analysis of the later 
slow changes of radium. But an a-particlo is not expelled in each 
case; sometimes it is the Bray or electron only, as in the case of 
the change of radium E into radium F; sometimes no radiant par- 
ticle is expelled at all, and we have a rayless change, as for example 
when radium B turns into radium C, but then the next change, that 
of radium C into radium D, makes up by expelling both a- and £- 
particles. Reverting to radium F we find it also gives an a-particle 
and so must change into a radium G. Now radium F, the seventh 
successive product of the disintegration of radium, has been shown 
to be the polonium of Mme. Curie, found by her as a constant com- 
panion of radium in the uranium mineral pitchblende. Polo- 
nium gives a-rays, but no detectable other product. We have at 
length reached the apparent end of the process. Radium G does 
not expel either a- or G- particles, and so we have only a theoretical 
reason for believing it to exist. We can, however, make a good 
guess as to what radium G is. Counting the total number of helium 
atoms expelled in the series, we find they amount to five. or a loss 
of the atomic weight of 20 units, which leaves a residue about 205. 
Now remembering that the atomic weight of radium is uncertain 
to at least a unit, and that, if anything, the atomic weight of helium 
is likely to be less than four, you will see that lead (207) might well 
be radium G. This is as much as can be said for the moment. 

Not only have the chemical and physical characteristics of these 
intermediate forms of matter produced in the successive break-up 
of the radio-elements been determined (and they exhibit a strange 
diversity), but also the period of average life of the atom in each 
case. This latter is the most characteristic constant by which ihe 
numerous forms may be distinguished. It was thus that polonium 
was shown io be radium G. The average life is got from the rate of 
decay of the radio- activity. A definite proportion of the total number 
of atoms present undergoes disintegration per second, and in conse- 
quence the number present diminishes after removal from the parent 
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element, and the activity correspondingly decays. Thus, in the case 
of the thorium emanation, it can be readily calculated that about 
one eighty-seventh part of the total number of atoms expel a-particles 
and change per second, so that the period of average life of the 
atom of the thorium emanation is 87 seconds. Similarly, for the 
radium emanation atom only one five-hundred-thousandth disin. 
tegrates per second, so that the period of average life is 500,000 
seconds, or 5°3 days. 

The older methods of physics and chemistry are useless, except 
for those forms which exist in quantity. But the newer methods of 
radio-activity we have seen will succeed in detecting indirectly, on 
account of its energy-outburst, a single atom. 

The second difference between the stable forms of matter dealt 
with by chemical methods and the unstable forms dealt with in 
radio-activity is that although there is no limit to the amount of any 
of the stable elements that can be accumulated and worked with, 
there is a very important limitation to the amount of an unstable 
or radio-active element that can be accumulated. For example, 
the real reason why polonium has never yet been obtained in weigh- 
able quantities, although enormous amounts of pitchblende have 
been worked up for it, is that, unlike radium, the period of its average 
life is only a few months. Not only, therefore, is there much less 
polonium in pitchblende than radium, but since the process of 
separation takes time, it tends to disappear as fast as it can be 
accumulated. 

In any disintegration series where the products steadily accumu. 
late with the parent element, the time will come when the number 
of each of the intermediate atoms formed equals the number which 
disintegrate, and then the quantity accumulating does not further 
alter. The longer-lived forms will accumulate to a greater extent 
than the shorter-lived forms, but more time will be required in the 
former case for the equilibrium state to be reached. 

Thus, if solutions of radium and thorium are contained in closed 
bottles, the amount of emanation uccumulating in the bottle con- 
taining the thorium will reach its maximum in a few minutes, and 
after that, however long the bottle is kept closed, no more emana- 
tion can accumulate, for as much disintegrates per second as is 
formed per second. But in the case of the radium solution the 
quantity accumulating will go on increasing daily, and the maxi- 
mun or equilibrium amount will not be reached until some weeks 
after the bottle is closed up. 

When, however, the end of the disintegration series is reached, 
since the ultimate product is not changing, the quantity accumu- 
lates without limit, and, provided that you are able to wait sufficient 
time, you will ultimately obtain enough to detect by ordinary chemi- 
cal analysis. But in most cases centuries would have to elapse for 
this to occur. Fortunately there is an indirect method of obtaining 
evidence of the nature of the ultimate products. These processes 
have been going on continuously during past ages in the earth, so 
that if we track the disintegrating element to its natural source, the 
mineral in which it occurs, we shall expect to find there the ulti- 
mate products of ages of past accumulation. The short-lived, the 
long-lived intermediate forms and the final stable products will all 
exist in recognisable quantity in the natural mineral, as the invari- 
able companions of the r&dio-element. Thus, long before the 
production of helium from the radio-elements was established ex- 
perimentally, helium was clearly indicated as one of the ultimate 
products of radio-active change, because it is always found in the 
minerals which contain the radio-elements, and onlv in those 
minerals. We recognise radium, polonium and lead also as con- 
stant companions of uranium. We have seen that the average life 
of the radium atom is of the order of 1,000 years, and of the polonium 
atom about seven months. If we suppose that radium and polonium 
are two long lived intermediate forms in the disintegration series of 
uranium, the difficulties already raised in connection with the con- 
tinued existence of these elements at the present time disappear. 
This view has now been experimentally proved. The growth of 
radium in solutions of uranium completely freed from it has been 
observed. In addition it has been established for all the uranium 
minerals that the ratio between the proportion of uranium and 
radium is constant. We have seen that radium disintegrates 
approximately a million times faster than uranium. So that after 
the lapse of only a few thousand years the radium present in & 
uranium mineral will attain the equilibrium ratio. As much will 
disintegrate as is produced from the uranium in its disintegration. 
As the latter process occurs about a million times more slowly than 
the former, the equilibrium ratio will be about ono part of radium 
to a million of uranium. The exact amount experimentally found 
is 0'72 gramme of radium per ton of uranium. The identity of 
radium G and lead still remains unproved. In addition, the exis- 
tence of several intermediate forms of long life between uranium (238) 
and radium (225) has been indicatcd and are now being sought for. 

The discovery that the proportion of radium in the naturally 
occurring uranium minerals is a fixed constant, so that if the per- 
centage of uranium is known, the quantity of radium can be caicu- 
lated, has opened out a vista of new possibilities. A few thousand 
years hence, the small quantity of radium here to night will have 
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had its day and cease to be. But if it were then possible to examine 
the uranium from which it was originally separated, it would be 
found that a new quantity no less in amount had grown in the 
interval, exactly as a closed bottle containing radium grows a new 
crop of the emanation again, however many times the emanation is 
removed. 

The question now arises how far are these principles confined in 
their application to the radio-active elements, and how far are we 
justitied in extending similar ideas to explain analogous phenomena 
in the case of the inactive elements. 


Butthis much at least is clear. In the first place it is by no 
means necessary that the disintegration of an element should be 
accompanied by an energy-outburst of the kind known to constitute 
radioactivity. It is because the helium atom is so light compared 
with the residue atom that it carries with it the greater part of the 
energy of the explosion, and constitutes itself a penetrating and 
therefore detectable type of radiation, The most recent work has 
allgone to prove that it is rather a fortunate chance, so to speak, 
that the effect we know as radio-activity exists at all. The results of 
Rutherford have shown clearly that if the radiant particles expelled 
during the disintegration of the atom were ejected with but slightly 
less energy than is actually the case, they would neither ionise the 
air nor affect a photographic plate, nor cause fluorescence, and in 
fact there would be absolutely no effect capable of detection by our 
instruments. It is certain that atomic disintegration might be pro- 
ceeding everywhere around us among the commonest elements at 
rates comparable with that occurring in uranium, and yet be beyond 
our utmost powers of detection. Bragg’s work clearly shows that 
the hope of detecting such a change by a gain of charge of the matter 
is fallacious. Rutherford has also established that changes un- 
accompanied by detectable radiation ( rayless changes ") occur in 
several cases. These can be recognised if, and only if, they are pre- 
ceded and followed by changes in which detectable rays are expelled. 

Then there is the chemical argument which has been alluded to. 
Barium is so extremely like radium that it is impossible to believe 
that they are not similar structures. Radium being the heavier 
atom has a greater store of internal energy in consequence, but not 
aliogether disproportionately greater. The internal energy of the 
atoms is merely manifested when the structure breaks up. It is 
impossible for chemical reasons to suppose that only the radio- 
active atoms possess this enormous store of energy. The stability of 
all the atoms to external forces of all kinds, demonstrated by the 
fact that even now any artificial transmutation is impossible, shows 
that the energy associated with the internal structure of all atams 
must be of a higher order of magnitude than that associated with 
the molecule. 

There is one interesting deduction that can be made at the 
present stage. Although we cannot yet transmute one metal into 
another, we know very well why that has never been accomplished. 
Radium evolves for every gramme weight 100 calories of heat per 
hour, and since in a year only one-thousandth part changes, it 
follows that the total energy in the complete disintegration of a 
gramme of radium must be enormous. It is roughly about a million 
umes that given out by a similar weight of coal burning. If the 
90 milligrammes of radium exhibited were all to disintegrate sud- 
denly, the effect produced would equal the explosion of about a 
hundredweight of dynamite. Uranium in its complete disintegra- 
tion produces radium, and hence the amount of energy evolved 
must be as much greater than in the case of radium, as the whole is 
greater than the part. If we could artificially accelerate the rate at 
which radium or uranium disintegrates, we should, on the one 
hand, have achieved transmutation of a heavier element into lighter 
ones, and, on the-other, have rendered available for use a new sup- 
ply of energy a million times more powerful than any source at 
present known. If we succeeded in artificially transmuting uranium 
there is little doubt that the same means would be applicable to the 
other elements. Hence the supply of energy would be inexhaus. 
tible. But let us see what the old attempt of the alchemist in- 
volved. When he was concerned with building up a heavy element 
like gold from a lighter like silver, he was attempting a most profit. 
less task. The energy absorbed would cost far more than the value 
of the gold produced. The energy of some hundreds of tons of coal 
would have to be put into the silver to turn it into gold. But where 
he was attempting to produce gold out of a heavier element like 
lead, not only would he have got the gold from the lead, but also a 
store of energy would have been released in the change of far more 
intrinsic and commercial value than the gold. 

Leaving for a few moments the realm of experimental fact, the 
speaker made an interesting digression, taking an example from the 
field of economics and comparing the give-and-take laws governing 
the question of gold mining, currency and reserves with the broad 
principles of storage and interchange of energy underlying the phe- 
nomena dealt with in the earlier part of the address, and pointed out 
how great the influence of the field opened up by the disintegration 

eory was bound to be on the modern thought. It was not neces- 
sary that we should ever approach any nearer than we are at pre- 


every-day use. The mere future possibility of doing so cannot fail 
to leave its mark. This was the answer to the question as to 
whether radium is ever likely to be of use. It might, or it might 
not, light our lamps or drive our motors. The assured certainty was 
that if it is ever made to do either of these things, man as we know 
him would quickly follow his steam engine and dynamo into 
the museum. At present we had not found how to control the 
gigantic forces, or affect the tremendous processes we have so 'a‘ely 
discovered, and we never may. The important point is that by 
these discoveries the relations of mankind to Nature have under- 
gone a certain change,and he has caught a glimpse of some 
latent possibilities within his legitimate destiny which cannot 
be effaced. Energy is the life of the physical universe. You 
cannot multiply the existing store by a million and leave things 
as they were. But the recognition of the internal energy of 
matter has done this within the progress of the century which 
has just begun. There is nothing now physically impossible 
in the engineering feats, which to-day are the marvel of the 
world, to-morrow being carried out on the million-fold higher 
scale. A journey to the moon to morrow may rank with tho half- 
penny car ride of to-day, or the warming of a house with the thawing 
of an Arctic continent. To-day, so far as any use of the new know- 
ledge is concerned, the one is as impossible as the other, but none 
would venture to deny to the future the possibility. ö 


ELECTRIC POWER FOR THE RAND MINES. 


The scheme outlined by Mr. Robert Hammond, in his recent 
British Association Paper, for the erection of a large electric 
power works on the Rand is being developed as rapidly as cir- 
cumstances will permit, and a syndicate has Leen registered in 
London for the purpose of obtaining the necessary powers 
from the Government of the Transvaal. The syndicate is to 
have a capital of £5,000, and it is estimated that £3,000 to 
£4,000 should suffice to pay the incidental expense. 

Mr. Hammond went to South Africa last year mainly in 
connection with his consulting work for the Bloemfonttin and 
Port Elizabeth electricity works. He also made use of the 
opportunity to investigate the possibility of building an electric 
railway from Johannesburg to Pretoria, a distance of 35 miles. 
The existing steam railway does not run directly, and a long 
time is taken for the journey. Mr. Hammond offered to build 
the railway and to lease it to the Government on a 4 pcr cent. 
basis with option to purchase at any time by the addition of 
10 per cent. on the capital cost, but the consideration of tho 
question has been postponed for the present, as the Govern- 
ment would probably prefer to build the line itself if it approves 
of the idca and can vote the necessary sum. 

The advantage of an improved system of power distribution 
on modern lines had already engaged the attention of some of 
the mining engineers on the Rand, and Mr. Hammond was 
approached by onc of them, who explained to him that the sug- 
gestion of a definite power scheme coming from an outside ssurce 
would receive a moro favourable reception than one emanating 
from any one of the mining groups. He, therefore, arranged with 
the Local Committee of the British Association toread his British 
Association Paper, but he informs us that no negotiations for the 
working-out in practice of the scheme put before tho British 
Association hid preceded this Paper. As a result of it, how- 
ever, capital was immediately offered him, but he preferred to 
deal with the matter in London, and on the advice of his 
solicitors the formation of the above-mentioned syndicate was 
decided on. Of the 5,000 £1 shares, 1,000 are reserved for 
subscription in Johannesburg, and 1,000 will be allotted to 
Me:srs. Robert Hammond & Co. to cover their engineering 
services up to the date of obtaining Parliamentary powers. 

After reading the Paper, Mr. Hammond paid a visit to 
Vereeniging, where he found a suitable site for a power station, 
at which a plentiful supply of water from the Vaal River would 
be available for condensing purposes. There coal will probably 
be available at 5s. or 6s. per ton instead of the 10s. 6d. quoted 
in the British Association Paper for coal at a more central place 
on the Rand. Thus, Mr. Hammond is confident that the sell- 
ing price of electrical energy at 0 7d. per unit will be quite 
feasible, and a number of mines would be ready to take power 


sent to the application of these new powers and stores of energy to | from the works at this price. 


a © 
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The following tests of Vereeniging coal have been made by | of 60,000 volts three-phase at 25~ frequency would probably 
Messrs. Lewis and Marks on the spot :— be adopted for the transmission line to this centre, and the 
pressure would be reduced there to 30,000 volts. From this 


der. : 

Duration of Sp MM, EUR ia S 9 85 point, lines would radiate out to a maximum distance of about 

Number of observations. 34 33 25 miles, and at other transforming stations the pressure 

Coal Analysis. would be further reduced to 6, 600 volts, at which it would be 

Moisture, per ennie ꝗͥ 4:99 5:58 supplied to the consumers. All the lines would be overhead, 

Volatile matter, per oni. 25°31 21-50 probably of aluminium, and they would be erected on steel 

HE sae an VVV 16885 ed towers about 500ft. apart. Two sets of throe-phase lines 

15 1 1 MEA 1 5505 would be erected initially, probably each on a separate pole- 

Lb. of coal fired ie hour per sq. ft. of grate 12-008 16-31 line, and these, it is proposed, shou'd bo ultimately increased to 
Lbs. of combustible fired per hour........ 449-56 417 56 four. 

Lb. of combustible per sq. ft. of grate p. hour 8'96 11-93 The telegram from Johannesburg in Wednesday’s London 

Lbs. of water evaporated per lb. of coal —— . papers with regard to the formation of a power scheme on the 

fue ot eae aed per Ib. of com- dad pon Hand probably refers to this one, as works at, Vereeniging are 

bustible actual... 7:0789 .. 7.762 mentioned in it, as well as 100,000 H.P., which is to be the 

Lb. of water evaporated per lb. of combusti- ultimate capacity of the scheme to which this article relates. 

ble from and at 212° FTT. : s. 7:953 9:149 | Representatives were sent to the spot a few weeks ago to 

Calorific value of coal . .. . . 1. oen 19 8 9 collect further detailed information and to take the necessary 


Efficiency of boiler used, in combustible .. ^n n : 

l i preliminary steps for obtaining the sanction of the Transvaal 

Vereeniging is about 35 miles distant from a point on the | Government, and it is probable thcir arrival which has inspired 
Rand which would serve as a distribution centre. A pressure : the telegram in question. 


aramea 


10,500 volt 40~ 10 pole star-connected three-phase alternator of 
the rotating field type. The armature stampings are 0°45 mm. 
(0 0177 in.) thick, and there are four slots per pole per phase. Six 
| , Ventilating ducts in the stator ensure a good ventilation. The 

A description by Herr H. Manasse, of the Kaiserwerke” elec. following are some of the principal data of the alternators: Resist- 
tricity works, near Kufstein, appears in a recent issue of the Elek- ance of field winding, 0189 ohms; resistance of one phase, 1:052 
trotechnische Zeitschrift. This works, built in 1904-1905, was de- | ohms; elliciency at full load and half load, at unity power factor, 
signed to supply electric energy for all purposes in and around | 96:2 and 94:2 per cent. respectively ; the corresponding efficiencies 


THE *KAISERWEBRKE" ELECTRICITY WORKS 
IN THE TYFOL. 
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Fig. 1.—Bracstar-La Cour Rotary CoNvERTER. 
Kufstein. It is a water- power station, water being obtained from a | at a power-factor of 0°75 are 04:2 and 92:6 per cent.; energyr e 
quired for excitation (at unity power- factor), 16 kw.; the short- 


small lake, the Hintersteiner- See,“ some 2, 900 ft. above the 
Adriatic. In former times the water from this lake flowed away to 
the east, but this cutlet was stopped by & dam, its place being taken 
by an artificial outlet tunnelled through a mountain range at the 
west side of the lake. At the same time the level of the lake 
was raised by 30cm. (1 ft.), its capacity being increased thereby to 
150,000,000 litres (5,280,000 cubic ft.). During a recent dry winter 
the quantity of water flowing from the lake was measured, and the 
minimum amount was found to be 400 litres (14:1 cubic ft.) per sec. 
The head of water is 321 m. (1,050 ft.); hence the minimum power 
available is about 1,280 m.r. But as the lake can be used as an 
equalising reservoir it is calculated that at least 3,000 H.P. are avail. 
able during a working week of six days of 11 working hours each. 
So far, the generating plant in the power house comprises two 
1,200 H.P. sets, each consisting of a water wheel of the Pelton 
type, running at 480 revs. per min., and coupled direct to a 1,000 kw. 


circuit current is not more than three times the normal current. 
There are also two 45 kw. 80-volt exciter sets. Each of these com- 
prises a 60 H.P. Pelton” water wheel, running at about 800 revs. 
per min., and a four-pole continuous-current dynamo with m 
armature windings and two commutators. Only one exciter 8e 
is used at a time, the other being a standby. All H.T. amie 
are of the oil type. No less than four different devices are used for 
protecting the plant against lightning—viz., lightning arresters 9 
the “horn,” “Gola,” “ high-resistance,” and *'water-jet" type. 
The latter type, which appears to be gaining in favour on the Con- 
tinent, consists essentially of a fine jet of water (from the one 
supply mains), which is maintained between the H.T. conduc 

and an earth. This jet has a high resistance, but allows 4 lightning 


discharge to pass. ied 
At present there are two transmission lines. They are carr 
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on the same poles as far a3 the Perlmooser cement works (4:8 miles 
distant from the power house) where one of the lines terminates. 
Insulators of the triple petticoated type are used, weighing 33 lb. 
each, and tested to 80,000 volts. The H.T. transmission wires 
are arranged at the corners of an equilateral triangle with sides 
800 mm. (814 in.) long, and telephone wires are carried below them 
on the same posts. In three places the line wires are enclosed in by 
metallic guard networks. 


Volts, 


200 


0 10 2) 30 49 50 6) 70 $0 9) XO Amp. 
200 400 600 8CO Amp. 
Fie. 2. —SnonT-cincuiT AND MAGWETISING CHARACTERISTIC OF TH? 
Bracstap-La Cour Rorary CONVERTER. 


At the Perhnooser cement works the voltage is reduced from 
10,000 to 2,000 volts by two 350 kw. three. phase transformers. An 
ex'ra transformer is also kept as a re:erve. The s'amp'ngs of the 
transformers are 0 4 mm. (0:0157 in.) thick. The transformers are 
of the oil-cooled type, the o1 itself being kept cool by means of a 
suitable system of piping through which cold water is constantly 


These Current, 


Excitation in Ampe: es. 
Fic, 3.—V-Ccrves AT Constant STATOR VOLTAGE. 


flowing. At full load the efficiency of the transformers is raid t» be 
97:6 per cent. Three- pole o:l swi:ches are used both in the 10,000 
and 2,000 volt circui's. 

The second transmission line proceeds to the Wörgl sub-station, 
about 73 miles from the power house. This sub-station was built to 
supplement the regular Wörgl electricity works, which supply e uo 


chtinuous - 


C 
Current Output 


Excitation in Amperes. 
Fig. 4.—No-Loap CHARACTERISTIC OF THE Rotary CONVERTER. 


tinuous current on the three-wire 2x 150 volt system. The in- 
coming H.T. current is stepped down to 300 volts in a 80 kw. trans- 
former, and is then fed to a converter of the Bragstad-La Cour 
type (see The Electrician, Vol. LIV., p. 433), of the design shown 
in Fig. 1. Some characteristic curves are given in Figs. 2 to 6. 


The sets cons'st each of an ord nary induction motor, the secondar 

(rotor) winding of which is connected to the armature winding of 
the continuous-current generator. Converters of this type may be 
readily started from the alternating-ourrent side. The efficiency of 
the set was found to be 85 per cent. at full load, and increases in 
temperature in the various parts of tho set after a six-hours tost at 
full load were as follows: In the stator iron 40:5?C., stator copper 
15°C., rotor copper 20'C., bearing (motor side) 29°C., field coils of 
continuous current generator 20°C., armature 33°5°C., commutator 
26°C. and bearing (generator side) about 36°C. There are 72 slots 
in the rotor, each slot containing nine conductors. Each con- 
ductor itself consists of two wires (of a diamo'er ranging from 


0 1 2 3 
J xcitaticn in Ampere. 
1,X0 2,0.0 3,000 Watte. 
Fro. 5.—CoN TIN u oUS-CURnENTHT No-LoA DU CHARACTERISTICS OF THE ROTARY 
CONVERTER. 


0:18 in. to 015 in.) in parallel. The rotor is wound with four poles 
and nine phases. The stator is also provided with 72 slots, each 
slot containing three conductors cach consisting of two wires of a 
diameter ranging from 0:216 in. to 0:24 in in parallel. With regard 
to the continuous-current generator it may be remarked that it is 
of the four-pole type (each field coil consisting of 2,600 turns of 


Volts. 


s9 Normal Voltage 350 V. 


200 


. 10 15 


0 - 90 Amyx. 


5 
$,000 4,000 6,000 8,000 Watts. 
Fic. 6.— No-roíAp Losses or THE CowvEnTER (SyxcunoNous Moron). 


wire ranging in diameter from 0-256 in. to 0'272 in.), and that 84 
out of the 86 armature slots contain four conductors (0:1 x 0:853 in.) 
each, while the two remaining slots contain only two conductors of 
the same section. 

Electrical energy in form of alternating currents is distributed at 
various points along the transmission line between the power station 
and the Wörgl sub-station, a number of step-down transformers 
being provided for this purpose. 


Tests on Electric Drills.—According to the Railway and 
Engineering Review of Chicago, the new type of air-cooled 
Duntley portable electric drills are regulated by a switch at 
the base of the handle and operated by thumb pressure. The 
drills are made both reversible and non-reversible. Single 
motor drills of the larger sizes are provided with a friction 
clutch which is sct to slip when the load exceeds a certain value. 
A single motor breast drill weighing 30 lb., making 250 revs. per 
min., and using 24 amperes at 110 volts drilled in a recent test a 
hole 4 in. by 14 in. deep in cast iron in 42 seconds. The same 
drill made a hole § in. diameter and 4 in. deep in steel plate in 
10 seconds, requiring 41 to 5 amperes. A single motor drill 
weighing 32 lb. making 150 revs. per min., using 5 amperes at 
110 volte, drilled a hole 1 in. diameter by 14in. deep in cast 
iron in two minutes. A three-motor drill weighing 52 lb., 
running 100 revs. per min. consuming 83 amperes at 110 volts, 
drilled a holo 2 in. x 2in. in cast iron in 23 minutes. In this 
test the amount of metal removed per minute was 0 635 lh. 
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ELECTRIC LIGHTING PROVISIONAL ORDERS. 


In October and November we gave particulars of the notices 
of intention to apply for Parliamentary powers for electricity 
supply, electric tramways and railways in the 1906 Session. 


Further particulars of the electricity supply and traction bills. 
have appeared in the last two issues of The Electrician, and we 


now give a list cf the applications for Electric Lighting Pro- 
visional Orders deposited with the Board of Trade by De- 
cember 21st. Of the 55 applications (compared with 62 in 


1905 and 74 in 1904) 31 are by companies or firms, and 24 by 


local authorities, against 33 by the latterand 29 by the former 


in 1905 :— 
Title of Order and Area, 
A Der Car ij ins. ienr orba iy Sour eid 
Aylestury |...... eene eren . ⁊. T 
Barry (Amendment Order) 
Barton upon-Ir well.. n 
Bellehill (lighting district of Bellshill) 
Bett ws· y · Coed H . 
Blantyre (lighting district of Blantyre) 
Blaydon (Tran:fer of Powera) 
, poi oe tenuis 
Bothwell (lighting district of Bothwell) 
Bude (Stratton and Bude, Parishes of 
Poughill and Marhamchurch and 
portion of Parish of Poundstock) 
Calverley (Amendment) 
Camberley and District (Frimley and 
Pariehes of Sandhurst and Crow- 
thorne in Easthampstead Rural Dist.). 
Castle Ward, Weetslade & Cramlington 
Cheshunt 


9$9660059€88002529979 


Dorchester (Amendment of 1901 Order) 
Dunfermline and District (Royal Burgh 

of Dunfermline and portion of Fife). 
Dunoon 


&8€99t0€69*0*-50«25990€68€80»2*255608000909552020099299 


Eastwood and Cathcart (Portions of 
Parishes of Eastwood and Cathcart) 
Exeter (Extension to Heavitree) 
„ eO IRE EE E Dens 
Fochabers (portion of parish of Dellie, 
Elgin, iucluding Town of Fochabers). 
Foots Cray (Amendment) ....... M ERE 
Frome (Amendment of 1901 Order) ... 
Gelligaer & Rhigos (parish of Geiligaer) 
Godalming (Extension to portions of 
Godalming Rural and Compton. 
Gomersal ............ cene . ã Sinus 
Henley-on-Thames ........................ 
Hexham (Extension to portion of Rural 
District of Hexham). 
Higham Ferrers, Rushden & Welling- 
borough (Rural District). 
Horsforth (Amendment of 1903 Order) 
Inveresk (so much of parish of Inveresk 
not in Burgh of Musselburgh). 
Kilpatrick (portions of parishes of Old 
and New Kilpatrick and Renfrew) 
Market Harborough .......... ed diesen seas 
Maryport 


Mid-Durham (Urban Districts of Crook, 


Willington & Brandon-and-Byshottles, 
& Parish or Township of Brancepeth). 
Pinner, Stanmore, Harrow Weald and 
Edgware (Rural District of Hendon). 
F t E E E E E ease Pau 
Seaham Harbour ......... EE ET 
Shellston and Tollerosa..................... 
Slough (Extensions to parishes of Burn- 
ham, Farnham Royal, Hcrton, Lang- 
ley Marish, Stoke Pogee & Wexham, 
and portion of Iver), 
Stourport and Kidderminster............ 


Sunningdale and District (Staines, Eg- 
ham, Parishesof Sunningdaleand Sun- 
ninghill, Windlesham and Chobham). 

SCC ((/ ( ariete des 


Uddingston . 

Uxbridge and District (Extension to 
Hanwell and Beaconsfield, parishes of 
Iver, Hedgerley and Hedgerley Dean, 
Seer Green and Penn, and Rickmans- 
worth Rural and Chorleywood). 


Promoters. 
Urban District Council. 
Mutual Electricity Supply Co. 
Urban District Council. 
Rural District Council. 
Lanark County Council. 
Urban District Council. 
Lanark County Council. 
Urban District Council. 
National Provincial Elec. Corpn. 
Lanark County Council. 
Christy Broa, & Middleton. 


Urban District Council. 
Camberley Electric Supply Co. 


Newcastle-oa-Tyne Elec. Sup. Co. 

North Metropolitan Electrical 
Power Distribution Co. 

Corporation. 

Corporation. 


Corporation. 

North Metropolitan Electrical 
Power Distribution Co. 

Strathclyde Electricity Supply 
Co. (Limited). 

Corporation. 

Urban District Council. 

The Duke of Richmond, Gordon 
and Lennox. 

Urban District Council. 

Urban District Council. 

Rural District Council. 

Urban Electric Supply Co. 


Elec. Distribution of Yorkshire. 

Mutual Electricity Supply Co. 

Hexham & District Electric 
Supply Co. 

County of Northampton Electric 
Power & Traction Co. 

Urban District Counci'. 

National Electrice Construction 
0. N 

Strathclyde Electricity Supply 
Co. 

Urban District Council. 

Brash Electrical Engineering Co. 

County of Durham Electrical 
Power Distribution Co. 


Northwood Electric Light & 
Power Co. 
County of Durham Electrical 


Power Distribution Co. 
S.M.H. Tramways Syndicate. 
Lanark County Council. 

Slough & Datchet Electric Sup- 
ply Co. 


Kidderminster & District Elec- 
tric Lighting & Traction Co. 
Foote & Milne. 


Bournemouth & Poole Electricity 
Supply Co. 

Lanark County Council. 

Uxbridge & District E'ectric 
Supply Co. 


Title of Order and Area, 


Promoters. 


Wantage and District (Wantage and Wantage Engineering Co. 
parishes of Ardington, E. & W. Lock- 
inge, E. & W. Challow, Charlton, 
Grove, and Letcombe Regis). 


Waterford 


Wembley 


*$«25*29.2250906060005**6 


Workington 


Yardley (Amendment of 1904 Order)... 


Wealdstone ........ T 
Wembley E!ectric Lighting (No. 1) ... 


6 6 „ 6 „ „ „ „„ „ „6 „60 


Wisbech (Amendment of 1901 Order) . 


e. serene teh eseae 


OCR ee eee ses OF 


Urban District Council. 
Corporation. 


Rural District Council. 


National Provincial Elec. Corpo. 
N. Metrop. Elec. Power Disn. Co. 
N. Metrop. Elec. Power Disn. C». 


Brush Electrical Engineering Co. 


ELECTRICAL JOINT STOCK COMPANIES OF 1905. 


The following are the more important limited liability 
companies connected with the electrical and allied industries 
registered during the past year, with their capital :— 


Accessories Mfg. Co. ...... 
Adelaide Elec. Supply Co. 
Auto-Claw ((o 
Automatic Electric Block 
Signalling Co............. 
Auxiliary Electric Co. 
Barbados Light Railway 
W. Bath & Soon 
Bohm Lens Lamp Co. ... 
Bombay Electric Supply 
& Tramways Co 
Bombay Hydro- Elec Synd. 
British Automobile De- 
velopment Co [[ 
Brit ieh & Colonial Zoelly 
Turbine Syndicate 
British Electric Car Co.. 
British Electric Co 
British, Foreign & Colonial 
Automatic Light Con- 
trolling Co. ............... 
British Hele-Shaw Patent 
Guten eere 
British Hosiery & Electro- 
lytic Bleaching Co 
British United Eng. Co. 
E. Brook ............-. — 
Brune-Turchi Teleg. Co. 
Buenos Ayres Grand Na- 
tional& LaCapitalTram- 
ways Joint Committee. 
Buenos Ayres Port and 
City Tramways ...... .. 
Burgess Hill & Distric 
Electric Supply Co. ... 
Caracas Electric Trams... 
City of Ely Lt. & Power Co 
Clift Mfg. Co 
Commercial Cars 
Consolidated Supply Co.. 
Cordoba Central Buenos 
Ayres Exten. Railway.. 
Cork City Railways & 
Wrks. BillPromotionCo. 
CrawfordElec LampSynd. 
Cremorne Motors ....... = 
Cumberland Power Synd. 
De Forest Wireless Tele- 
graph Syndicate 
Dewsbury Elec. Mfg. Co. 
Diamond Elec. Lamp Co. 
Durham Collieries Elec- 
tric Power Co. ......... 
Edinburgh Suburban Elec- 
tric Tramways Synd. ... 
Eldon Electric Co. ......... 
Electric Accumulator Co.. 
Electric Flash Lights...... 
Electric Ignition Co. ... 
Electric Power Develop- 
ment Co. 
Electric Railway & Tram- 
way Carriage Works ... 
Electrical Distribution of 
Yorkshire — ............. 
Elec. Instrument Mfrs.... 
Elec. Safety Appliances Co. 


[EN P 


Electro-Medical Supply Co. 


Electromobile Hiring Co.. 


EngineeringConttract Corp. 


Everett, Edgeumbe & Co. 
Ferranti 


„„ % %%% „„ „ „ „ „ „ 


£10,000 | Folkestone Distrie Elec- 


500,000 trie Light & Power Co. 
15,000 | Fuot’sCrayElec.Supply Co 
Foreign Electrical Bleach- 
1,000 ing Patents. 
70,000 Forster & Sons a 
20,000 | General Electric de France 
50,000 | A. J. Har. is & Co 
4,000 | Hayward-Tyler & Co 
Hexham & District Elec- 
1,200,000 | tric Supply Co. ......... 
15,000 | Hopper x Co 
Houghton-le-Spring & Dis- 
100,000 | trict Elec. Lighting Co. 
Illuminated Signs ......... 
20,000 | Improved Elec. Supplies. 
1,000 | Indian Electric Supply & 
2,000 Traction Co 
International DowsingElec. 
Heating&AppliancesCo. 
100,000 | International Elec. Rlye. 
& Water Power Synd.... 
12,000 | John:on and Phillips...... 
Johnson Secret Wireless 
60.000 Teleg.& Telephone Sy nd. 
10,000 Kamm's Zerograph Synd. 


5000| (1905 


626656 0 % „%% „%% „%%% „%„„%„„ 


50,000 Kerry Electric Supply Co. 
Kuettner, Macdonnell & 

Cookson .......... rm 

1,000 | Langdon-Davies Motor Co. 
Lens Lamp C». ............ 

200,000 | Light Electric Motor Co. 
Light Rlys. Co. of Sicily 

5,000 | London,Deptford & Green- 
25,000 wich Tramways Co 


5,000 ; London&Dist.Motor’ BusCo. 


10,000 London & General Power 


20,000 | Supply C». ............... 
50,000 London Outer Circle Rail- 
way Synße 


700,000 | Lowden Elec. Lamp ©»... 
Macclesfield Tram. Synd. 

10,000 | Mann, Egerton & Co....... 
30,000 | Mansfield & Sons 
50,000 Sir Hiram Maxim Elec. Co. 


5,000 | Richard Melhuish ......... 
Mexborough & Rawmarsh 

120,000 Construction Synd. 
5,000 , Mexican Power Develop- 
20,000 | ment Sundl... 
| George F. Milnes & Co.... 
125,000 Mountain & Gibson 
Municipal Founding & 
10,000 Engineering Co 
3,000 | Musselburgh & Dist. Elec. 
60,000 | Light & Traction Co.... 
25,000 , Newquay Electric Light & 
10,000 Bower Co 
North Melbourne Electric 

$0,000 


“ Otto" Elec. Mfg. Co( 1 

1,000 Joseph Overend & Sons... 

(OzOo air 

10,000 | P. M. Electric Mfg. Co. 

5,000 | Para Electric Railways 

2,000 & Lighting Co.. . . 

6,000 Patent Conveyor Co....... 
8,000 


15,000 | A. W. Penrose & Co. ...... 
20,000 ' Philp’s Heat Distributors 
130,000 Portable Accumulatora ... 


Tramways& Lighting Co. 
05) 


Patent Elec.CarbonisingCo. 
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Thomas Pot ter & Sons. £2,000 Stratford-on-Avon Elec- 


Rangoon Electric Tram- ' trieity COO 15,000 
way & Supply Co....... 500,000 Strathclyde Electricity 

Raymond- Phillips Elec. Rly Supply Co. ............... 1,000 
& Tramway Equipt Co. 10,000 Switchgear Co. .... ...... 10,000 

Richardson Electric Co.... 2,500 Torquay Tramways Con- 

S.M.H. Tramway Synd.... 1,000 struction Synd. .. ...... 140,000 

Saxby & Farmer (India) 50,000; Traction Unification ...... 10,000 

Security Elevator Safety Co. 10,000 United Elec. Con. Synd. 10,000 

Shanghai Electric Cen- | Venezuela Central Rly.... 200,000 
struction Co. ............ 520,000 Webster Elec. Eog. Co. 10,000 


Shapghai Elec. Tramways 
Sharer & Young .. ......... 
Singapore Elec. Tramways 


400,000 Wemyss & Dist.Trams.Co. 55.000 
20,000 Wright, Metbuen & Co.... 2,000 
10,000 Yates & Thom 240,000 


Sol Mfg. Co. ............... 1,500 Yorkshire (West Riding) 
S. American Traci ion Co. 70,000 Elec. Tramways Co.. 600,000 


Stanley Elec. Carriage Co. 10,000 Zea Arc Lamp Co 1,000 


— — 


CORRESPONDENCE. 


MUNICIPALITIES AND HOUSE WIRING. 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: My attention has been called to an article in your 
issue of December 15th on“ Municipalities and House Wiring,” 
and I have pleasure in informing you that this Association has 
applied for an injunction in the High Court of Chancery to stop 
the Sheffield Corporation carryiog on their electric fittings and 
wiring departments. As you rightly suggest, this Association 
tries to the utmost of its power to stop all such cases of unfair 
trading, and we have been successful in a large number of 
cases, amongst which Bath, Todmorden and Huddersfield are 
the latest examples. I should esteem it & favour if you would, 
therefore, through your paper, give publicity to this work 
carried on by my Association, so that should any contractors 
find their business damaged through Corporation trading they 
may communicate with me, and I will immediately look into 
the matter with them.—Yours, &c., 

LEONARD G. TATE, Hon. Sec., 
The Electrical Contractors’ Association (Incorporated), 
20, Bucklersbury, London, E.C., Jan. 1. 


INDUCTIVE BALANCE DEVICES FOR THE PROTEC. 
TION OF ALTERNATING-CURRENT CIRCUITS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Dr. Garrard, in his letter on the above subject which 
appeared in your issue of the 22nd ultimo, refers to what, at 
first sight, appeared to be a somewhat difficult problem which 
was set to electrical manufacturers in a recent specification. I 
would point out, however, that the difficultics are greatly 
reduced if, instead of depending upon the magnetising current 
only to operate the discriminating devices, this effect is sup- 
plemented by the current supplied to the working load, as is 
done in the devices Messrs. Cowans Limited have recently 
made for the Great Western Railway transformers. Dr. 
Garrard suggests that it may be required to switch out one of 
the transformers at a time when no load is being supplied by 
the two transformers. These conditions are, however, not 
likely to arise in practice, and no attempt is being made to 
make the devices work under such conditions. As Dr. Garrard 
lightly points out, if they were so delicate as would be required 
for this it would be impossible to run the system with them 
in operation.—Yours, &c., 

London, E.C., Jan. 2. LEONARD ANDREWS. 


WAVE-SHAPES AND THREE-PHASE TRANSFORMERS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Owing to absence from England I did not see Mr. 
Clinker's letter of the 16th ultimo until two days ago, and I 
must, therefore, apologise for the lateness of this letter. The 
experiments to which I referred were designedly carried out as 


far as possible under commercial conditions, and the three-leg 


transformer was therefore made in the usual way with three 
legs side by side, since this form is more coinmon than the 
“shamrock " pattern. It was for this reason that, as stated in 
my last letter, “it was carefully arranged so that the two end 


cores should be symmetrical in all respects with regard to the 
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centre core." This, of course, indicates that there were three 
cores side by side. | 

Mr. Clinker is quite right in his objection to my statement 
about the four-core transformer and the avoidance of distor- 
tion. The whole point of using the four-cores is to allow any 
legitimate triple-frequency flux to flow—not the forced triple- 
frequency flux dealt with in Mr. Clinker's original Paper—and 
the only means of applying a triple-frequency E.M.F. to the 
transformer is by connecting up the neutral wire from the 
generator. No other connection, star or mesh, can give any 
triple-frequency components, As it often happens, this was so 
clear to my mind that I accidentally omitted to mention that 
I assumed such a connection. If it be adopted there can be 
no distortion difficulties. 

Whilst on the subject of the forced triple-frequency flux in 
a set of three-wire star connected transformers (neutral insu- 
lated), the enclosed oscillogram may be of interest, as it shows 
that the voltage distortion is only 
of importance at very light loads. 
Sine-shaped E.M.F. waves were 
applied to a set of three 2 kw. 
Parsons transformers, and the 
curvesshow the form of secondary 
P.D. wave from each at no load 
and at 5 per cent. of full load on 
each secondary respectively ; even 
with this small load the wave is rapidly approaching the sine- 
shape, since the distortion in the magnetizing current wave is 
rendered comparatively small by the increase of the primary 
and secondary load currents ; at about 10 per cent. of full load 
the distortion in the P.D. wave is inappreciable.— Yours, &c., 

F. J. DYKES. 
Royal Naval Barracks, Portsmouth, Jan. 1. 


No Load 


5% of Pull Load 
on Secondary 


WAVE MEASURERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The Gesellschaft für Drahtlose Telezraphie miss the 
point of my letter to you of December 15th last entirely. I 
Í did not say that the novelty of the cymometer consisted in 
being able to vary at the same time the inductance and capa- 
city, but that a characteristic feature of the instrument for 
which broad patent.claims had been granted to me by the 
United States Patent Office, after examination of the Dönitz 
patent, consisted in ohe movement of a handle varying simul- 
taneously and in the sam? proporiion the capacity and inductance 
of tho instrument so that the scale reading oscillation con- 
stants is equidivisional. The quotation they give from their 
own specification involves no mention of the above quality, 
and hence has no bearing on the point at issue. Their 
further criticisms show that they have no practical expe- 
rience of my instrument. In it the inductance consists 
of a spiral of copper wire of low resistance, and, therefore, 
the damping is quite small. Ths coupling with the circuit 
under test can be extremely weak, as I showed experimentally 
in my recent Cantor lectures. The use of the instrument for 
delineating resonance curves was practically demonstrated in 
these lectures and at the late exhibition of instruments by the 
Physical Society. With respect to accuracy, I have had before 
me lately an official certificate (the origin of which I do not 
disclose for obvious reasons) stating that my cymometers had 
been tested against a Dónitz wave meter, and found to give 
the same readings. The claim they make for the superior 
accuracy of their own appliance is not, therefore, borne out by 
independent tests, and in any case they themselves are not 
unbiassed judges in the matter; but it must be left to those 
who use these different types of wave-measurer to decide which 
they prefer.—Yours, &c., J. A. FLEMING. 

University College, London, Jan. 2. 

[This correspondence is now closed.—ED. E.] 


—— —. ͤ ä m— ü—U œ Ie MEDI 


Telegraph Extension in Persia.— The construction of tlie Indian 
extension of the Central Persian telegraph line to Panjgur, via Bela, 
which will be 300 miles in length, and will eventually connect with 
the Indo-European Telegraph Co.'s system at Persia, has been 
commenced. 
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MUNICIPAL, FOREIGN & GENERAL NOTES, 


qt ee 


APPOINTMENTS VACANT AND PILLED. 


A shift engineer, with central station experience, is wanted at St. 
Helen’s Corporation electricity works. Applications by Jan 11 to 
the electrical engineer (Mr. E. M. Hollingsworth’, Electric Power 
Station, St. Helen's. See an advertisement. 


A draughtsman, used to design and arrangement of machinery, 
and a motor inspector for motors on hire, are wanted for Bristol 
Corporation Electricity Works. Applications to city electrical 
engineer (Mr. H. Faraday Proctor’, Temple Back, Bristol. See an 
advertisement. i 


A draughtsman, accustomed to high and low-tension switch gear, 
is required by Ferranti Limited, Hollinwood, Lancs. See an 
advertisement. 


The Council of Armstrong College, Newcastle-on-Tyne, invite 
applications for the position of lecturer in physics. Stipend com- 
mencing at £200, rising by annual increments of £10 to £250. 
Applications to the secretary (Mr. F. H. Pruen) by Jan. 18. Seo 
also an advertisement. 


The governing body of the Northampton Institute require a junior 
technical assistant in the electrical engineering department. Ap- 
plications by 10 a.m. Jan. 8 to the principal (Dr. R. Mullineux 
Walmsley), Northampton Institute, St. John -street, London, E C. 
See also an advertisement. 


The London, Brighton & South Coast Railway Co. require a 

signal superintendent. Salary £300. Applications by 10 a.m. 
19th inst. 
An examination will shortly take place for appointments as second- 
class engineers in the Engineer-in-Chief's Department, G.P.O. 
Jan. 11 is the latest date for receiving applications. Forms from 
the ee Civil Service Commission, Burlington-gardens, Lon- 
don, W. : f 


Mr. Walter H. Tittensor, M. I. E. E., engineer and manager of 
Preston Corporation tramways, has declined the offer of the Council 
to extend his engagement until May 1, having accepted the position 
of Scottish manager for Messrs. J. H. Holmes & Co., with head- 
quarters at 19, Waterloo-street, Glasgow, where he will take up his 
new duties on Feb. 1. : 

Preston Council have unanimously appointed Mr. J. F. Simpson, 
who has acted as chief assistant, to succeed Mr. Tittensor as borough 
electrical engineer and tramways manager at a salary of £300 per 
annum. ; 


ai 
Mr. C. H. Thomas, clerk in the rating department of Islington 


Council, has been promoted to the collectorship of electricity 
accounts. 


EDUCATIONAL NOTIOES. 


Carnegie Research Echolarships.—The Council of the Iron and 
Steel Institute will shortly proceed to award research scholarships 
founded by Mr. Andrew Carnegie. Candidates, who must be under 
85, must apply before T'eb. 28 to the Secretary of the Institute (Mr. 
Bennett H. Brough), 28, Victoria-street, London, S.W. See also 
an advertisement, 


Educational Bequests.—The will of the late Mr. Alex. Wm. 
Mills, of Bowdon, contains a number of bequests to Manchester in- 
stitutions, amongst which Owen's College is to receive £4,000, to 
be invested to form a permanent endowment for the college under 
the title of the Alexander Mills Endowment Fund. A further 
£38,000 is bequeathed to the Manchester Grammar School, to found 
scholarships tenable at either Oxford or Cambridge by students who 
three years before their matriculation at the selected university shall 
have been educated at Manchester Grammar School. 


Glasgow & W. of Scotland Technical Oollege.—Glasgow Cor- 
poration have decided to contribute £10,000 out of the Common 
good, in four annual instalments of £2,500 to this college. 


Aston.—The Public Works Committee have complimented the 
contractor (Mr. Geo. Trentham) for the Birchfield-road and Witton- 
road tramway track, upon the celerity with which the work has 
been completed. 


Asylum Lighting, &c.—The new York City Asylum at Naburn 
js to be lighted throughout by electricity. There are also to be com- 
p:ete fire alarm and telephone installations. 


Belfast.—At the Corporation meeting on Morday a statement 
was made as to the cost of the Municipal electric tramways. 

The total cost of the undertaking was a little over £1,0)0,000. The 
surveyor's estimate was £827,000, and the actual expenditure was 
£1,052,714 less salvage £40,405, leaving a net cost of £1,012,309. Only 


£900,000 has been borrowed, and there is an ultimate balance to be pro- 
vided of £148,156. 

The Corporation have voted the following bonuses for extra work 
in connection with the conversion of the tramways to electric 
traction: 

To Mr. H. A. Cutler, city surveyor, £300; to Mr. V. A. H. M Cowen, 
electrical engineer, E200: to Mr. Andrew Nance, general manager, £200 ; 
to Mr. James Mance, assistant surveyor, £100; to Mr. E. S. Pinkerton, 
assistant engineer, £100; to Mr. Lewis, clerk of works, £20. 


Bethnal Green (fondon).—The Council agree to Hackney 
Council supplying electric current to two sets of premises in Bethnal 
Green, subject to an agreement being entered into that the custo- 
mers discontinue supply when current can be furnished by Bethnal 
Green Council. 


Boston.— The Council have withheld consent to the National Pro: 
vincial Electricity Corpn.’s application for an electric lighting order: 


Cable Makers’ Association.—A supplement to the current issue 
of The Electrician directs attention to matters of interest to users 
of electric cables and wires. 


Cheltenham.— The Lighting committee have decided to alter 
the present charge of 5}d. per unit to 8d. per unit for the first 60 
hours’ maximum demand per quarter, and 8d. after. 


Chile.—The Compañia Generale de Electricidad Industrial has 
obtained a concession for supplying electric current for lighting, heat 
and power to the city of Linares, to Los Angeles and to Providen- 
cia, in each case for a term of 10 years. 


Cleckheaton.—It was reported to the Council on Tuesday that 
a sub-committee had discussed with the manager of the British 
Electric Traction Co. the suggested tramway extension to Oaken- 
shaw. The local tramway company, it was reported, were 
using a number of cars with regenerative control upon the lines 
supplied with energy by the Council, and the committee had 1n- 
structed the clerk to inform the company that the Council regarded 
the running of such cars as a breach of the agreement for the supply 
of current between them and the company, and requesting their 
immediate discontinuance. The Council have informed the com- 
pany that they will hold the company responsible for damage to 
any instruments, meters or other apparatus which may occur as a 
consequence of those cars being used. 


Ooventry.—At Tuesday's Council meeting Mr. Errington moved 
that a return be prepared relating to electric motors let on hire by 
the Corporation and giving financial particulars and the respective 
numbers of motors in use in various trades and also a return of the 
annual income from public and private electric lighting. 

Mr. EnniNGTON said he was led to move the resolution because the 
Council recently sanctioned the borrowing of a farther £5,000 for the 
purchase of motors, and because of the uusatisfactory way in which the 
statement as to what had been done with the £7,000 previously expended 
had been prepared for the members of the Electric Light committee. 

The motion was carried. 


Customs Decisions.—The New Zealand customs authorities 
have recently classed air brakes for electric cars as tramway plant 
to bear a 20 per cent. ad. val. duty. 


Derby.—On Wednesday the Council authorised the expenditure 
of £1,908 for doubling a portion of the tiamways. 


Dockya:d Power and Lighting.—The Admiralty have resumed 
work in connection with the electric power and lighting installation 
ut Sheerness Dockyard. 


Electric Driving of Paper Milla.— Messrs. Owen, owners of the 
Ely Paper Mills, Cardiff, have decided to put down independent 
plant for the supply of electricity for power and lighting at the 
mills. The question of obtaining a supply of energy from Cardiff 
Corporation or from the South Wales Electrical Power Distribution 
Co. has been under consideration, and the latter company offered to 
supply energy at gd. per unit, but the firm think they can generate 
their energy even more cheaply. They have entered into a contract 
with the Lancashire Dynamo & Motor Co. for generating plant of 
about 600 H.P., as well as for 26 electric motors of various 512 es 
up to 60H.P. The consulting electrical engineers are Messrs. Her- 
bert Lewis & Fletcher, of Cardiff. 


Electric Power in Lancashire.— The Lancashire Electric Poser 
Co. are making steady progress with their scheme for the supply o 
electricity for power in their area of supply. i 

During the past year the first part of their scheme has been complete’; 
and at present the cables of the company have reached Edenfield, and wi 
thence be conveyed across the moors in the direction of Whitwortb, co 
that valley through Heywood, and home to the station at Outwood ; a 
there will be divergencies to Haslingden, Rawtenstall, Waterfoot, Stack- 
steads and Eacup. From Ramsbottom the mains are being carried anor 
the Holcombe moors to Turton, and through Little Lever they res: 
Little Hulton and Westhoughton ; thence southward as far as Newton 
Makerfield, returning by Leigh, Tyldesley, Worsley, Swinton and Pendle: 


| bury, where the first English chimneyless mill is taking both power and 
| Jight from the company, and severa! other firms are tapping their 


mains 
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Exhibition.— An electrical exhibition, « rganised by the electricity 
department of Newport (Mon.) Corporation, was opened yesterday 
(Thursday). There is a large number of exhibitors of electric light 
fittings, arc and incandescent lamps, electric motors, cooking and 
heating apparatus, &o In connection with the exhibition the secre- 
tary of the tramways department (Mr. J. G. Ellis) has compiled an 
interesting pamphlet on the progress and development of the Cor- 
poration electricity department, which points out in lucid terms the 
advantages of electricity for lighting, power, heating, cooking, &c. 
There are many good and apposite illustrations of lighting and 
power installations and domestic apparatus. 


Horsham —There is now connected to the Council's electricity 
mains the equivalent of about 10, C00 8 c.p. lamps. The public gas 
lighting is being gradually replaced by electric lighting. 


Hull.—The contract for the supply of electric power by the Cor- 
poration electricity department to Earle’s Shipbuilding and Engi- 
neering Co. has been renewed for three years. The Electric Light- 
ing committee report that negotiations are proceeding for supply of 
current to G. & T. Earle’s Wilmington cement works and the 
American Radiator Co.'s projected works at Chanterlands-avenue. 


Jamaica.—At Kingston the West India Electric Co. have recently 
reorganised the equipment of the supply station, which has been 
increased from an aggregate of 800 kw. to 100 kw. On the lighting 
mains there are 370 consumers, taking the equivalent of about 6,000 
8 c.p. lamps. 


Japan.—The Imperial Government own the telephone service in 
Japan, which has been in operation since December, 1890. There 
are altogether 48 telephone districts. The female operating staff 
numbers 1,605, and the male staff for telephones and telegraphs 
combined numbers 2,799. There were in all 85,605 subscribe: s at 
March 31 last, and 196,460 miles of overhead and underground 
telephone wires. The telegraph department of the State owns 
83,308 miles of telegraph lines, of which 755 miles are underground 
or subaqueous. 

At Tokyo, with a population of 1,509,090, there are now 15,181 
consumers, with an equivalent of 170,714 8 c.p. lamps, exclusive of 
motors, connected to the mains of the Tokyo Electric Light Co. 
There will be put into work during the present month additional 
steam plant of 4,000 kw. capacity, aad some time in 1907 a water- 
power plant of 15,000 kw. capacity. 


Kirkealdy.—Mr. S. Sellon, engineer for the Kirkealdy-Leven 
tramways, has declined to comply with the District committee's 
request to lay concrete instead of Whinstone setts in roads where 
there is no causeway, and the question has been referred to the 
Board of Trade. 


Mitteilungen der Berliner Elektricitatswarke — The union 
of electricity works in Berlin, known collectively as the Berliner 
Elektricitütswerke,“ and closely allied with the Allgemeine Elek- 
tricitüts- Gesellschaft, sterted at the beginning of last year to popu- 
larise and promote the use of electricity in all its applications by 
issuing a cha'ty illustrated monthly. We have received the 12 issues 
of 1905, neatly bound, and find that it forms one of the most ar istic 
and prrsuading publications of its kind we have ever seen. 

Descriptions of electric machines and appliances, and of electricity 
works and installations of all kinds alternate pleasantly with biographical 
sketches of great electricians, with brief accounts of the visits of distin- 
guished guests to the electricity works, with semi-scientific lectures on 
the hygienic and msthetic advantages of electric power, light and heat, 
and so forth. Many of the numerous illustrations are beautifully 
coloured, and à map of the Derlin districis served by the company is 
included. In the November issue we notice the following interesting 
table, showing the distribution of the electric power supplied by the 
Berliner Elektricità'swerke on June 30, 1905 :— 


No. of motors. H.P, 

Ventilator TORUM 1,868 601 
Printing presceees 1,730 . 5,005 
Metal-workiog machinery .............. 1,775 7,551 
its o eee eee 1,698 9,704 
Wood-working machinery .............. 1,241 4,751 
Butchers .............. TE isses 678 2,391 
Grinding and polishing machinery ...... 376 1,390 
Paper industry .......... . 369 1,149 
Pumps ........ 8 WEN DUM DAN EN ER NA 252 906 
Sewing machines 229 201 
Tailors and cutters 191 140 
Washing and laundry .................. 230 672 
Spinning E 96 274 
Leather industries 111 417 
Electro-platinꝶgg . 75 239 
For driving dynamos ....... 8 DT 76 809 
For grinding and roasting coffee ........ 7j. Me 153 
Hatten . 2E xal 14 
Miscellaneous ............ Gr 1,440 8,491 
12,549 . 39,921 


Ccmpared with the figures fcr 1901, the inercase in motors was 1,937, 
ard in capacity 6,13? B.P. 


. Manchester.—There are now 6,220 consumers connected to the 
Corporation mains, compared with 5,620 at the end of 1904. 


Leedz.—By 30 votes to eight, the City Council on Wednesday 
rejected the following resolution :— 

** Believing in the desirability of the municipality being in a position 
to supply coal direct to consumers, be it hereby resolved that when next 
application is made to Parliament by this Council, it shall include an 
application for powers to so extend the municipal service of the city as to 
include an effective sale of coal service department.“ 


Liverpool.— At the Corporation meeting on Wednesday the chair- 
man of the Tramways committee (Sir Chas. Petrie) alluded in feeling 
terms to the death of Mr. Bellamy, the late manager of the tramways. 

Mr. Bellamy (said Sir Charles) was one of their best and most valued 
officials, and he could not help thinking that hard work had contributed 
to Mr. Bellamy's death. He was sure the Council would deeply mourn 
his loss, and express sympathy with the widow and family in their irre- 
parable loss, 


New York Street Railways.—It is stated that a scheme is in 
hand for the purchase of all the street railways in New York by one 
company at a total cost of about $200,000,000. 


Obituary-— Messrs. Ransomes, Sims & Jefferies (Ltd.), of Orwell 
Works, Ipswich, have suffered the loss of an esteemed colleague by 
the death of Mr. John Dillwyn Sims, who died on the 30th ult., and 
was interred at Ipswich on Tuesday. A great concourse of mourners 
and friends followed the deceased gentleman’s remains to their last 
resting place. 


Outward and Homeward Mails.—A supplement was issued 
with the ** London and China Telegraph ” for Jan. 1, giving a com- 
plete list of the outward and homeward mails for the Far East for 
the year 1906. This sheet (which contains other information) should 
prove very useful in business houses. 


Personal.—Mr. W. E. Halton, chief superintendent of telegraphs 
and telephones at Manchester, retired on New Year's Eve. Mr. 
Halton joined the Electric & International Telegraph Co. at Penrith 
in February, 1860, and passed into the Government service when 
the telegraphs were taken over. 


Peru.—The Empresa Electrica de Sta. Rosa, whose station is at 
Lima, has the equivalent of over 50,000 8 c.p. lamps connected to 
their lighting mains, including 2,000 B.. in motors. The station 
has a capacity of 5,000 kw. and servesa population of about 175,000. 
The horse car tramway service at Lima is being converted to elec- 
tric traction by the Ferro-Carril Electrico Lima y Colao, which pur- 
chases power from the Empresa Co., and 16 motor cars are already 
in service. The Empresa Co. has already 4,000 n.p. water-power 
developed out of an estimated 10,000 R. p. owned by the company 
in the Chosiea district. The remaining 6,000 m.r. is now being 
developed and will soon be in operation. Mr. A. L. Kenyon is 
chief engineer to all these undertakings. 


Pontypridd.—It has been decided to supply electric current to 
places of worship at 4$d. per unit. A motion to make the charge 
9d. per unit was rejected by the Council. 


Presentations.— Mr. W. R. Watson, chief draughtsman, and Mr. 
E. J. Allisstone, of the accountant's department at the B T.-H. works 
Rugby, were recently (on the occasion of their leaving the works) 
recipients of presents from their comrades. The former was pre- 
sented with a microscope in case and an address on silk and the 
latter with a marble clock. 

The staff and employes of Kidderminster & District Electric Light- 
ing & Traction Co. have presented the retiring managing engineer 
(Mr. G. Charlton), who is proceeding to Merthyr, with a smoker's 
cabinet and acessories. Mr. Charlton is succeeded by Mr. Arthur 
Charlton, late of Leicester electricity works. 


Royal Warrants.—The “ London Gazette announces that the 
following hold warrants of appointment :— 

City & Suburban Electric Carriage Co., London, electric carriages ; 
Edison & Swan Co., London, electric lamps; Electrical Power Storage 
Co., London, secondary cells ; T. J. Gawthorp, London, art metal work ; 
R. C. Marray, London, scientific apparatus. 

Biam.— Bangkok is the centre of the Siamese Government tele- 
phone system. There are five exchanges on this service, and the 
number of subscribers has reached 320. Mr. H. W. Wilder is chief 
engineer to the Government telephone service. 


South Africa.—Aliwal North Municipal Council commenced 
electricity supply in August last, and under the advice and super- 


vision of Messrs. Burstall & Monkhouse, the consulting engineers, 


and Mr. D. Gerrard (of Johannesburg) have installed a water-power 
plant aggregating 90 kw., the station equipment including a battery 
of Hart accumulators of 250 ampere hours capacity. The plant is 
driven by two 45in. Achilles low-fall turbines, operated by the 
Orange River, the head of water being obtained by constructing a 
concrete weir across the river on a natural foundation. During 
the day the turbines work the power plant for the town water 
supply. For the distribution system Helsby paper insulated, and 
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lead-covered cables laid direct in ground are employed. Mr. A. H. 
Pashby, who is resident engineer for the Council’s undertaking, has 
already 107 consumers on the books and total connections equiva- 
lent to 4,300 8 c.p. lamps. 

At Claremont, where Mr. C. M. Read has succeeded Mr. J. 
Murray, plant is installed aggregating 450kw., plus a battery of 
Accumulatoren Fabrik (Berlin) cella of 486 ampere hours capacity. 
The plant at this station has recentlv been increased. 


Street Lighting Experiments.—The business manager of Ealing 
Electricity Supply department (Mr. Lewis) has reported upon the 
result of tests which have been carried out with Osmi " and Tan- 
talum " lamps for street lighung — 

The “ Tantalum " lamps (says the report) gave an excellent light, but 
the lamps tested had too short a life to allow them to be used for street 
lighting. Extended tests would, however, be made with the lamp, and a 
further report prepared. Current for two 25 c.p. “Osmi” lamps could be 
supplied for £3 per annum, renewals 24s. , total £4. 4s. The cost of supply 
to two 16 c.p. lamps was £5. 8s. 8d., and renewals 5s. 4d., total £5. 148., so 
that a saving of £1. 10s. per post per annum would be effected by adopting 
“ Osmi " lamps, with an increase of 18c.p. in light. The cost of shadow- 
less Janterns, as fitted experimentally in one thoroughfare, was 38s. 
The Electric Lighting committee viewed the '' Ozmi" trial lamps and 
recommended the Council to purchase lanterns of that type for Osmi ” 
lamps to replace the 17 standards now fitted with two 16 c.p. lamps each, 
and this recommendation was adopted. 


Turbice Extensions.— Glasgow Corporation have decided to 
instal three further turbo-generators of 3,000 kw. each, and the 
complete contract, including turbines, alternators (two of which are 
of Dick, Kerr & Co.’s make and the third of the Westinghouse Co.'s 
make) and condensing plant, has been placed with Messrs. Willans 
& Robinson, Rugby, who will themselves manufacture the turbines 
and condensers, ‘Two of these turbine sets are intended for instal- 
ling in the St. Andrews Cross station and the third at Port Dundas 
station. 


Wednesbury.—The electric lighting cables are to be extended to 
the West Bromwich boundary. It was decided on Monday to borrow 
£17,500 for the purchase of the tramway undertaking within the 
borough from the South Staffordshire Tramways Co. Of the whole 
amount required (£29,000), £17,500 was for track, the balance for 
the depot at King's Hill, which is to be purchased and sold to the 
lessee company within 60 days. 


West Australia.—A 500 ampere-hour D.P. battery and Crompton 
hand-reversible booster, with switchboard and accessories, have 
recently been shipped to Bunbury, W. Australia, to the order of Mr. 
Frank Broadbent, consulting engineer, acting on behalf of Splatt, 
Wall & Co., Perth, W. Australia. The booster, which was designed 
for 100 amperes, charging current at 60 volts and 200 amperes, dis- 
charging at 30 volts, was put through a severe test before despatch, 
the motor withstanding temporarily double it rated load. 


Willesden.—The Council have received sanction to a loan of 
£20,000 for electricity supply, including £13,678 for mains, £1,382 
services ; £3,500 plant and lamps; £1,440 meters and indicators. 

The Electricity committee reported at the last Council meeting 
that with respect to the 50 additional arc lamps to be erected, they 
were advised by the resident engineer (Mr. J. G. Bruce) that by 
using “flame type 66 lamps would use only the same amount of 
energy as would be required for 50 of the existing type, and the 
committee therefore proposed adopting the flame lamp. The 
report and recommendations were adopted. 


Worcester.—On Tuesday the City Council decided to apply for 
sanction for a loan of £950 for laying electric lighting mains to the 
Bromwich sewage works. 


Workhouse Lighting.—South Stonehouse (Devon) guardians 
having been advised that a 300-light electrical installation can be 
maintained at £249. 6s, 9d. per annum (the initial cost being put at 
£1,450) compared with the present annual cost of gas, £225, the 
matter is to be considered shortly. 


Yarmouth —The Council will open showrooms for the display of 
electric fittings, heating and cooking appliances, &c 


York.—At the Council meeting on Monday the chairman of the 
Ele:trieity committee (Councillor Lambert), replying to questions 
as to the extent of the damage caused by the recent breakdown at 
the electricity works, said the city electrical engineer (Mr. C. A. 
Midgley) would return in about a fortnight from his month's leave 
of absence. It woold be unwise at present to enter into the matter. 
Au expert had examined the machinery on behalf of the contractors, 
and until his report could be placed before the committee it would 
be unwise to discuss the question. They had asked the Board of 
Trade for an inquiry into the whole matter, and at present, there- 
fore, they were unable to discuss it. The Lord Mayor said Mr. 
Midgley came back when the accident took place, and it was on the 
advice of the Chairman of the committee and the Engineer that the 
Board of Trade had been communicated with. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Messrs. Preece & Cardew are instructed by Shanghaz Municipal 
Council to invite tenders for single-phase alternating-current energy 
meters. Specifications, &c., from Messrs. Preece & Cardew, 8, Queen 
Anne's-gate, Westminster, S.W., to whom tenders are to be delivered 
by noon, Jan. 12. See also an advertisement. 

The Guardians of Croydon Union invite tenders for the instal- 
lation of electric fire alarms at the Infirmary, Thornton Heath. 
Tenders to Mr. Harry List, Union Offices, Mayday-road, Thornton 
Heath, by 4 p.m. Jan. 8. 


St. Pancras (London) Council invite tenders for arc lamp columns 
and cradles and open type arc lamps. Tenders to Mr. C. H. F. 
Barrett, Town Hall, Pancras road, N.W., by noon Jan. 9. 


London County Council want tenders by 10 a.m. 23rd inst. for 
roadwork and platelaying in connection with the construction of 
electric tramways in South London. 


The Electric Lighting committee of Leyton District Council invite 
tenders for (1) 500 kw. dynamos and (2) overhead crane. Tenders 
will be opened on Jan. 18. 


Plymouth Corporation invite tenders for 12 months' supply of 
lubricating oils, &c., engine waste, wipers, &c. Tenders to the 
borough electrical engineer by 24th inst. 

Hackney (London) Council invite tenders for 12 months’ supply 
of are lamp carbons and coal. Tenders by noon Jan. 25. 

Aberdeen Tramways committee invite tenders for supply and 
deliverv of six tramcar top deck covers. Tenders by midday Jan. 6. 


Camberwell (London) Council want tenders by 5:30 p.m. 29th 
inst. for 12 months' supply of electric lamps, maintenance of private 
telephones and electric bells, &c. 


Pontypridd Council want tenders by 15th inst. fur eight 80 ft. 
doub'e.deck tramears. 


Tenders are being invited by the Companhia Camis de Ferro 
Porto Alegrense for the erection and equipment of an electric power 
station for the tramways at Porto Alegre (Brazil) by March 1. 


TENDERS RECEIVED AND ACCEPTED. 


The Lancashire Dynamo & Motor Co., Trafford Park, Manchester, 
have recently obtained the following contracts :— 

One 350 kw. generator for direct coupling to Howden engine for Llan- 
drindod Wells Electric Light & Power Co.; one automatic reversible 
motor-driven booster (Turnbull & McLeod Patent) and switchboard for 
Southport Corporation; one automatic reversible booster (three-wire for 
traction and lighting) for Pontypridd Council (per Tudor Accumulator Co.). 


Heckmoniwike Council have accepted the tender of the Paterson 
Engineering Co. for water-purifying apparatus. Tenders were also 
submitted by Howard Wright & Co., Arthur Koppel (Ltd.), Bell 
Bros., Lassen & Hjort, the Kennicott Water Softening Co. and the 
Haste Pump Co. 

Wimbledon have accepted the following tenders :— 

Johnson & Phillips, telephone cables and pilot wires, £586. 6s. ; Herbert 
Morris & Bastert, 2-ton overhead crane, £42. 12s, ; Brush Co., electrically- 
driven plant for Raynes Park pumping station, £407. 

Leeds Corporation have accepted the tender of Babcock & Wilcox 
for two boilers at £2,800, and that of E. Green & Son for an econo- 
miser at £1,016. 10s. 


Messrs. Babcock & Wilcox have received an order from Kosmoid 
Limited for 28 boilers for their works at Dumbarton, and for three 
boilers from David Colville & Sons. 


The tender of the General Electric Co., at £1,315, has been 
accepted by Bridlington Corporation for extensions of plant at the 
electricity works. 


Horsham Council have accepted the tender of the Horsham Engi- 
neering Works for wiring the depot buildings. 


BUSINESS NOTICES. 


Mr. C. S. Vesey Brown is, we are informed, retiring from the 
position of engineer and general manager of the Northern Counties 
Electricity Supply Co. as from Jan. 1, and is starting in practice as 
a consulting electrical engineer at Millburn House, Newcastle-on- 
Tyne. Mr. Vesey Brown was with the London Electric Supply 
Corpn , both at the old Grosvenor Gallery station and at Deptford, 
and erected the first municipal electricity works on the alternating- 
current system in the North at Sunderland, subsequently going to 
Lincoln and afterwards to Stockton. In 1900, along with Mr. Fan- 
weather, he started the scheme of the Northern Counties Co., and 
has, we understand, had in his charge practically all the engineerin 
works which the company have erected. 


Mr. Vesey Brown w 
devote himself particularly to bulk supply undertakings, in view of 
this special experience. 


THE ELECTRICIAN, JANUARY 5, 1906. 


487 


Mr. Marshall H. Bennett, A. X. I. M. E, A. M. I. II. E., has resigned 
his position with the British Thomson-IIouston Co., and will enter 
into partnership with Thomas L. Scott & Co., contracting engineers, 
3, London Wall- buildings, London, E. C. It will be remembered 
that Mr. T. Laidlaw Scott was until recently engineering director 
of Macartney, McElroy & Co. (Ltd.). 


Messrs. A. J. Boult, II. Wade. W. J. Tennant. and B. E. Dunbar 
Kilburn, chartered patent agents. 111 and 112, Hatton- garden, E. C., 
have dissolved partnership. The three ſirst- named will continue to 
practice in partnership at the same address under the style of Boult, 
Wade and Tennant. Mr. Kilburn will practice in his own name 
at Chancery lane Station Chambers, High Holborn, London, W.C. 

Messrs. Pritchetts X Gold have taken offices at 20, Victoria- street, 
London, S.W. (Telegrams ‘‘ Acidulated London," Telephone 762 
Victoria), and on and after Jan. 8 all communications respecting 
prices and quotations and all orders should be addressed to London, 
while correspondence regarding the dispatch of goods and execu ion 
of orders should be addressed to Feltham as usual. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Creditors of the Perfecta Seamless Steel Tube Co. (Ltd.) (in 
voluntary liquidation) iust send particulars of claims to Mr. R. A. 
Felton, 131, Edmund street, Birmingaam, by Feb. 10. 

Claims against Edmondson & Purdom (Ltd.) to Mr. W. M. Geay, 
District Bank-chambers, Booth-street, Bradford, by Jan. 31. 


The trustee in the failure of Chas. Aubrey Smith, electrician, 23, 
King-street, ltegent-street, London, W., has been released. 

A meeting will be held on Feb. 8 at 614, Fore-street, London, 
E.C., to receive an account of the winding up of the Electro-Sulphur 
& Light Synd. (Ltd.). 

Deed of Assignment.—4A decd of assignment has been executed 
by Walter Webb Gillard and Chas. Wm. Gatrell (lately trading as 
Gillard & Co., electrical engineers, 4, Terrell's-place, Islington, Lon- 
don, N.) Claims by Jan. 12 to Mr. Eric Cronk, 43, Lombard- 
street, London, E.C. 


- -me 


Arthur Wenham, 10, Walbrook, London, E. C., by Feb. 13. 


Sale by Tender.—Lceds Electricity committee invite tenders for 
purchase of electric generating plant (about to be replaced by plant 
of larger capacity), comprising two 500 I.H.P. vertical compound six- 
cylinder three-crank Belliss engines and two 300 kw. single-phase 
Ferranti alternating-current dynamos, with exciters. Further par- 
ticulars are given in an advertisement. Specifications, &c., from 
the manager of the electric lightinz department (Mr. H. Dickinson), 
1, Whitehall.road, Leeds. Tenders to the town clerk (Mr. R E. 
Fox) by Jan. 31. 

Centrator Motors.—The Lahmeyer Electrical Co., 109-111, 
New Oxford-street, London, W.C., has issued a price list of new 
" Centrator " motors, shown in section in the accompanying illus- 
tration. The special feature of this motor is the reduction of 
speed which is obtained by means of rolling friction only, There 
are many instances where such a motor is specially applicable, 


SECTION oF CExNTRATOR MOTOR. 


especially with textile machines, printing presses and other 
machinery of a like nature where space is a consideration. The 
absence of gearing also increases the factor of safety in the factory, 
and the cost of the Centrator motor is less than for motors fitted 
with back gear or spur gearing. Probably the most unique feature 
is that the slow-speed shaft runs in line with, although not directly 
connected to, the high-speed motor shaft. The Centrator motor can 
be installed on three-phase or continuous-current circuits with 
equal facility. 

The fast-running main shaft of the motor is fitted at its extremity with 
a bearing bush, a. Around this a regrouped three or four rings, L (accord- 
ing to size of motor and ratio of gear). The pressure on the surface of 
the rings that is necessary for the transmission of power at the cir- 
cumference is obtained by means of the clamping ring c, which is slit 
open at an angle, and by means of the cast-iron pressing ring d. The 
contact surface of these rings is conical. Therefore, by means of the 
tightening screws e equally distributed around the circumference, the 
pressureof the clamping ring c on the bearing rings b may be regulated. 
The guide rings f prevent slipping of the system in one or the other 
direction. It is now evident from the drawing how rotation at a reduced 


speed is transmitted by means of the bolts ; and the disc ^. The whole 
system is carried and enclosed by the case 4, making it a compact dust 
and waterproof bearing. Lubrication is effected by means of centrifugal 
force, the oil being taken from the main bearing. 

An illustration of an example of direct driving of textile machinery 
by & Centrator motor is given in the list. 


Catalogues, &c.—A new catalogue has been issued by the 
General Electric Co., of 71, Queen Victoria-street, London, E.C., 
containing full technical particulars of this firm's single, two and 
three-phase “ Witton ” alternators for all the usual voltages and 
frequencies. Useful information is also given concerning the 
requisite exciters. The stator of the alternator consists of a lami- 
nated charcoal iron ring, built up of segments, and compressed 
tightly in a heavy cast-iron frame. Ample space for the circulation 
of air is provided between the frame and the punchings, as well as 
through the core itself. The width of these air spaces is kept the 
same in all machines—7.c., 3 in., and the distance between two 
ventilating ducts in the core is 2in. to in. according to the size of 
the machine. After passing through the core, the air can escape 
directly from large circular holes in the cast iron frame, thus ensur- 
ing perfectly cool running. Open stator slots are adopted in order 
to make it possible to replace any defective coil without difficulty. 
The top of the slot is closed by means of a wooden wedge. The 
coils are all wound on formers and carefully insulated before being 
dropped into the slots. Spare coils can, therefore, be supplied when- 
ever needed, and repairs do not require specially skilled men. All 
windings and micanite insulating tubes are tested with more than 
twice the working pressure. The spools carrying the field winding 
are of metal and fitted with heavy gun metal end plates. Care is 
taken to keep the winding of the poles as free as possible from vibra- 
tion or shaking. The alternators are fitted with one or two bearings 
as required of ample size, of the pedestal pattern with split bushes. 
The 8 are fitted for automatic continuous lubrication, and 
the pedestal of the bearing is shaped to form an oil reservoir. Each 
bearing is fitted with suitable oil gauges and glasses. The terminals 
for the high-tension mains are placed at the side, on the foot of the 
machine, being protected with a strong cast-iron cover. Any other 
position preferred can, weare informed, be arranged without difficulty 


In the December Progress Sheet of the General Electric Co. 
will be found several items of particular interest, in the form of new 


A.— New Era” Fittina Brock, for B. NEW PATTERN “ QuaDAANT" 
Pendants and Electroliers. Branca SWITCH. 


designs of switches, fitting blocks, shade fixtures, &c. Our illustra- 
tion, Fig. A, shows a two-circuit “ New Era" fitting block for use 
for brackets and electroliers. The arrangement overcomes the old 
objection to hand-made joints." Six fittings can be 
attached to the New Era" in the same time that 
would be taken to fix one fitting to the ordinary block 
with hand-made joint, and the use of these blocks 
enables fittings to be removed without cutting wire or 
in any way damaging decorations. Fig D is a new 
pattern of the well-known ‘ Quadrant ^ branch switch, 
20 amp. type, and is supplied in either single or double 
pole styles. Fig. C is a new type of shade-fixer called 
the Suregrip.“ 
The elevator department of Gibbons Bros., Dibdal 
Works, Dudley, has issued a useful new list of band 
conveyors, guide rollers and accessories, in which the 
prices for these goods have all been care fully revised, 
and new illustrations, showing some good views of the C.-. SUREORIr“ 
company's conveyors, have been added. The illus- Suape Fixer. 
trations include some excellent views of this system of 
transport in actual use for a large variety of industrial purposes. 


A new list (No. 55) of triple-pole, double-throw quick-break knife 
switches, for 25 to 1,000 amperes, is issued by Ferranti Limited, 
Hollinwood, Lanes. 

The British Thomson-Houston Co. have issued pamphlets 189 
and 190, dealing with the B.T..H. Meridian lamp and the Mercury 
are rectifier respectively. There are some good illustrations of 
„Meridian“ lamp fittings by Messrs. Best & Lloyd in the first- 
named pamphlet, and of the Mercury arc rectifier in the second. 


Thos. Piggott & Co., Birmingham, are issuing a circular rela- 
ting to their welded pipes for steam, water, &o. 
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A representative catalogue of lubricating oils and greases for all 
kinds of engineering work, including steam turbine and dynamo 
oils, is being sent out by W. H. Willcox & Co., 23, Southwark-street, 
London, S.E., who are specialists in this and all other kinds of 
engineers’ stores and general supplies. 

A new list of Emsea”’ specialities 
supplied by Monté-Callow & Co., Lud- 
gate-broadway, London, is now ready, 
and copies can be obtained on appli- 
cation. Our illustration shows a three- 
phase full-load motor starter of the 
completely enclosed pattern. 


Cryselco (Ltd.), Kempton, Bedford, 
have ready a new price list of the 
special makes of incandescent lamps 
sent out by the company. Some effec- 
tive illustrations of these lamps are 
given. 

Mr. J. Richardson Craig, jun., 145, 
Bath-street, Glasgow, forwards a pam- 
phlet relating to a special class of ozone 
generators which he is supplying. 
These have received high approval 
from a number of users, and have been 
favourably reported upon by public 
health officers. In addition to Craig 
ozone generators, the list contains par- 
ticulars of switchgear, cutouts and other 
electrical appliances. Copies of the pam- 
phlet can be obtained on request. 


The development of the motor bicycle is indicated by the class of 
literature sent out by the manufacturers of these machines. A very 
well got up catalogue of Roc” motors, manufactured by A. W. 
Wall (Ltd.), Guildford, is to hand. 


Calendars, Dial ies, &c.— One of the latest advertising devices in 
aluminium is sent out by Stegmann & Co., of Clapham Junction, 
London, S.W., in the form of a neatly-framed and glazed calendar 
for 1906, the frame being of art design in aluminium. Messrs. 
„ calendar will readily find a prominent place wherever it 
is received. 


A very effective desk and table calendar has been issued by the 
Electric Construction Co., of Dashwood House, New Broad street, 
London, E. C., and Wolverhampton. This design of calendar makes 
an excellent advertisement without being aggressive. 


The New Year reminder of the Hart Accumulator Co., Marsh- 
gate-lane, London, E., taking the form of a useful blotting pad, is 
always welcome, and serves to keep the company’s name and class 
of manufactures before users. 


„% ENISEA Frrr Loap 
Motor STARTER. 
(Enclosed Pattern.) 


Fearfully and wonderfully made, but all the same very compact 
and useful, is an appointment pad issued by the publication depart- 
ment of the General Electric Co., Queen Victoria-street, London, 
E.C. Like so much that the General Electric Co. sends out, it 
bears evidence of careful thought and a grasp of the needs of the 
busy professional man. 


From the County of Du ham Electrical Power Distribution Co. 
we have to ackoowledge the receipt cf antat midget pocket diary for 
1906, with a number of engineering tables arranged by Mr. W. 
Geipel. In this case, again, an accident insurance coupon for £1,000 
is included. This company have also issued, with a £1,000 coupon, 
& dek blotting pad and diary. The diary is interleaved printed 
blotting effectively setting out the alvantages of electricity supply. 


A hangiog sheet date remembrancer for 1906 is issued by W. H. 
Willcox & Co., of 23, Southwark-street, London, S.E. A large 
portion of the space on the 12 sheets of which the remembrancer con- 
sists comprises neat illustrations of a Jarge vari:ty of enginters' 
stores, pumps, packings, lubricants and lubricators, too's, &c., for 
which Messrs. Willcox have an ever increasing demand. 


Mr. R. Morgan, 65, Westow-street, Norwood, London, S.E., has 
sent us a copy of the B. A. W.“ card calendar, which shows the 
day of the week of every day of the month for 25 years, new and 
full moons, &c. This will be found a useful calendar in business 
houses. It can be readily put into a slip frame for hanging. The 
price is 14d. post free, on rollers 6d. 


A handsome hanging calendar comes from the Brush Company. A 
prominent feature is a view of the company's fine works at Lough- 
borough. There are also illustrated an example of tlie All.Steel 
Brush car being manufactured at Loughborough for the Great 
Northern, Piccadilly & Brompton tube railway, an ordinary steam 
railway main-line coach, &c. The tear-off pad bears a set of proverbs 
which the user of the calendar may commit to memory with con- 
siderable advantage to himself. 


We have received from Messrs. Eason & Son, the well-known 
printers, publishers and wholesale stationers, of Dublin and Belfast, 


a set of useful diaries, the cheapest and best value we have yet 
found. These range from the foolscap size called the Cabinet 
Seribbling Diary,” published at 2s., and the ‘‘ Every Hour ” diary, 
published at 1s. 6d., to the 3d. Swift” diary for the waistcoat 
pocket. Even this is outdone in the neat little 1d. diary, which 
contains all the indexed matter that many people will require. The 
“Every Hour" diary is a particularly useful one, and, fitted with a 
capacious pocke: at one end and a blotting pad at the other, is a 
marvel of cheapness. This form of diary is supplied with addi- 
tional features and bound up in handsome covers for presentation 
purposes, for which it is admirably adapted. 

We have again to welcome the useful pocket diary with indexed 
foredge sent out by the Simplex Steel Conduit Co. This price list 
and diary is accompanied by an accident insurance policy for £1,000, 
and is an additionally valuable pocket companion for this reason. 


Messrs. Dorman & Smith combine the useful with the ornamental 
in presenting their clients with a pocket calendar which serves to 
illustrate and describe a large number of their special class of manu- 
factures in switches, wall connectors, fuses, distribution boxes, &c., 
besides giving a mass of information which the electrical engineer 
and contractor will find of service. 

The Birmingham Engineering Co., Hooper-street, Spring Hill, 
who have recently increased their facilities for production, have 
issued a showy calendar for 1906. 


Exports of Blectrical Apparatus and Material.—Tho following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 23 to Dec. 30, with the ports of 
destination :— 

Africa. — Alexandria, £100; Delagoa Bay, £190 (telegraph material) ; 
Durban, £1,066 (including £193 telegraph material); East London, 
£120 (including £12 telegraph material); Mossel Bay, £17; Port Eliza- 
beth, £500. Argentina—Buenos Ayres, £124 (telegraph material) Aus- 
tralasia—Adelaide, £18; Brisbane, £251 ; Christchurch, £31; Fremantle, 
£32; Lyttelton, £10; Melbourne, £1,301 (including £1,266 telegraph 
material); Sydney, £1,280 (including £51 telegraph material); Wel- 
lington, £191. Be/giu un Brussels, £100; Ghent, £62. Brazil—Rio 
Janeiro, £656 (telegraph material) ; Bahia, £6,256 (submarine cable). 
Ceylon—Colombo, £153. Channel Islands, £87. Chili—Iquique, £44; 
Valparaiso, £836 (including £699 telegraph ma'erial). China—Shanghai, 
£128, France—Marseilles, £25; Boulogne, £87. Germany —Hamburg, 
£100. Gibraltar, £59. llolland—Amsterdam, £312 (inclading £187 
telegraph material); Flushing, £135; Rotterdam, £1,000. Hong Kong, 
£316. India—Bombay, £3,492 (including £21 telegraph material) ; Cal- 
cutta, £2,233 (including £42 telegraph material); Karachi. £55. Japan — 
Hiogo, £245; Kobe, £396; Nagasiki, £29; Tokio, £4,300; Yokohama, 
£2,456 (telephone cable). Malta, £18. Mauritius, £398, Portugal— 
Lisbon, £59. Russia—Kurch, £4,503; St. Petersburg, £23 (telegraph 
material). Spain Bilbao, £349 (telegraph material). Straits Settle- 
ments — Singapore, £59. Turkey—Constantinople, $89 (telegraph mate- 
rial. U.S.A.—New York, £9,085 (telegraph cable). est Indies— 
Dominica, £12. Total (for eight days) £43,451, against £21,873 for 11 
days last year (Dec. 24 to Jan. 3). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Note.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


November 29, 1905. 


-24,718 Lori. Wireless telegraphy. (Date applied for Nov. 30, 1904.)"f 


24,721 RodkRS. Insulators. 
24,724 Clank. (Darmstadter, Germany.) Electrolytic manufacture of 
metal tubes. 


24,729 ATKINSON. 

21,747 DININ & ESPAGNENT. 
Dec. 9, 1904.) *t 

November 30, 1905. 

24,761 Exvectric & ORDNANCE AccEssORIES Co, Hatt, & BookzR. En- 
closed type switches. 

24,777 NRILLI. Electric clocks. 

24,785 Mirkevitca. Production of the electric are.“ 

24,794 WirsoN. Brush holders. 

24,809 PaRRAVANO. Syntonic system of radio telegraphy.* 

24,810 RawoRTH & RAwoRTH, Electrical control aud propulsion of vehicles, 

24,811 Rostron. Fixing electric bell to alarm clock. 

24,855 Picaotr. Electric bell pushes. i 

24,850 CocknuRN. Switches or controllers for el:ctric motors for ship $ 
steering gear, hoists, &c. 

24,853 B.T.-H. CO. (G.E. Co., U.S.) Switches, , 

24,854 Warwick MACHINERY Co. (G.E. Co., U. S.) Packings for rotating 
shafts. 

24,855 B.T..H. Co. (G.E. Co., U.S.) Electric resistances. 


Electric controllers. . 
Klectric automobiles. (Date applied for 


24,856 B.T.-H. Co. 
24,858 HAWTHORN. 
24,867 Justice. (Industrial Development Co., U.S.) Ignition device 


(G.E. Co., U.S.) Vapour electric apparatus. 
Electric fire alarm systems and apparatus. 
,86 

internal combustion apparatus. 
24,877 Has, URqUHART & HON ZT. Dynamo electric machines. 
24,882 HgGNER. Arc lamps burning mineralised carbons. 


December 1, 1905. 

6,7904 PorrHorr. Electro-plating. (Date applied for, March 30, 1905.)*t 

24,902 Doutton & Morris. Insulating supports for conductor rails of 
electric railways. 

24,904 CHaAPPBL. Tram-line point controller. 
24,931 VENNER & GRIESBACH. Electrical time-switches. 
24,943 De MaLvar. Telephonic and otber electrical apparatus. 
24,962 MITCHELL X Do.ter ELECTRIC Traction. Electric traction systeme. 
24,672 Warwick MAchix ZRT Co. (G.E. Co., U.S.) Turbines. 


December 2, 1905. 
24 995 Carr. Control of any bank of electric lamps. 
24,996 Copp. Electric arc lamps. 
24,998 HiwmpLEY. Trolley boom apparatus. 
25,007 Watts. Trolley poles. 
25,023 Jacosy. Electric lifts. 
25,032 HAwRIS. Electric etoves. ; 
25047 Sir O. J. Lopcz, MvinHEAD & Rosixson. Vapour electric apparatus.“ 
25,058 LAND-UND SSEKABELWBEBKE AKT.-Gas. Insulation of electric cables. 
(Date applied for, Dec. 2, 1904.)* t 


December 4, 1905. 

25,(80 ATKINSON. Sparhiog plugs for internal-combustion engines. 

25084 Kexwortny. Sand gear for electric tramcars. 

25,085 FizrLDiING. Safety electric car step. 

25,114 ScrimsHaw. Electric lock. 

25,131 Mitts. (Vitous & Hammond, U.S.) Switchboards.* 

25,147 LaHMEYER & Co. Regulation of alternatipg-current motors. 
(Date applied for, Dec. 2, 1904.)*t 

25,152 Fxrr. (Blanchard, U.S.) Street railway switches.“ 

25,153 Soc. INDUSTRIBLLE DES TELEPHONES, CUNSTRUCTIUNS ELECTRIQUES, 
CacutcHurc CABLES, Protecting electric apparatus against cur- 
rents of excessive strength or voltage. (Date applied for, 
Dec. 13, 19€4. )*+ 

25160 KnuifaGBR. Controlling switch of electric vebieles. 
for, March 9, 1905.) t 

25.170 KrikcER, Self-propelled vehicles. (Dateapplied for, Dec. 10, 1904. )*+ 

25,171 KRIÉGER. Control of electric motor. (Date applied for, 24/5 05.)*t 

25,172 Kriter. Electric vel icles. (Date applied for, May 24, 1905.)*t 

25175 KIT Rn. E'ectric vebicles. (Date applied for, May 30, 1905.)*t 

25.174 Soc. ANON. ELECTROMETALLURGIQUE (Procédés Paul Girod). Elec- 
tric furnaces. (Date applied fcr, Jan. 4, 1905.)* t 


December 5, 1905. 
25,193 Crosta & BippkB. Tramway points. 
25,224 EvzRATT X Epcer unk. Cases for electrical measuring instruments. 
25,236 ALLGRMEINE ELEKTRICITATS-GEs. Nernst lamps. (Date applied 
for, Dec. 5, 1904.)*t 
25,241 Croup. Brakes for railway and other vebic'es. 
75.257 JANecEK. Arc lamps.“ 
25,271 AnaTHOON. Operating the points and switches of tramways. 
25,283 DorrzR & Murtexs. Electromagnetic band brakes for vehicles. 
(Date applied for, Dec. 5, 1£04.)*t 
25,287 PETERSSON. Apparatus for striking electric arcs between electroder,* 
25,288 Street. Eleci ric signalling apparatus.“ 
£5,295 CuimwzRYy. Coin-actuated electrical advertising device. 


December 6, 1905. 

25,347 Brooxine & CLAREMONT. Cut-out:.* 

25,353 TAYLOR. Generating electricity on motor cars or motor boat:. 

25,556 Taitks. Electrical winding device for combiced ciock and wheel 
trains.“ 

25,261 Day & WiksENGRUND, Electrically-driven hydraulic pumpe. 

25,365 FoRwOooD. Trolleys for electrically-driven vehicles. 

25,383 SCHNEIDER, Operating submarine and land mines by electric waves. 
(Date applied for, Jan. 23, 1905.)*1 

25,393 LaHMEYER & Co. Limiting speed of teries alternating-current 
motors. (Date applied f. r, Dec. 27, 1904.)*+ 

25,405 B.T.-H. Co. (G.E. Co., U.S.) Systems of electrical distribution. 


December 7, 19C5. 
25,412 Bowig & PHELPS. Vacuum tube for producing X and other rays. 
25415 HgNsHAW & SwiNDELLS, Controlling the trolley poles of electric cars. 
25,464 Mante. Mouthpieces for telephones. 
25,471 GiBB KS. Switches. 
25,4S0 Sir O. J. Lopes & MuiRHEAD. Wireless telegrapb y. 
25,502 DRESDNER GASMOTORBNFAB. VORM. Monrrz HILLE. Magaeto-electr:c 
ignition of internal-comtustion ceng nes. (Date applied for, 
May 22, 1905.) t 
25,512 and 25,513 B.T.-H. Cc. 


trol tyetems. 
December 8, 19C5. 
25 521 HaANsAnD & Watson. Electric switches. 
25,622 WI IIa Ss. Connecting split or inspection fittings used in the 
erection of tubing fer electric or other work. 
25,525 RATHBORNE & Fin Dix d. Electrical automatic s‘gualling apparatus 
for tramways. 
25,550 Lancs. Electromagnetic power hammer, drop stamp, or press.“ 
25,561 Vox Ammon. Methods of cooling and ventilating electric machines. 
25,570 Aw*pRaws. Circuit-breakers for alternating- current circui's. 
25,581 Harrison. Electric lighting apparatus. 


(Date applied 


(G.E. Co., U.S) Electric motor con- 
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25,600 Mo RO. Ignition devices for explosion engines. (Date applied for, 
Dec. 8, 1904.)*t 

25,612 FAIRWEATHER. (Müller, Germany.) Röntgen ray apparatus.“ 

25,614 CaLLENDER'S CABLE & CONSTRUCTION Co. & Warp. Fuse and 
switch mechanism. 


December 9, 1905. 
25,615 Davis. Arc lamps. 
25,656 Sims. Preventing broken “live” wires from falling.* 
25,611 ANDREws. Electrical distributing systems. 
25,669 Knicut & NacEL. Conduits or cisings for electric conductors. 
25,670 N. S. ELECTRIC STORAGE Co. & NiBLETT. Storage batteries. 
25,676 McCoLLUM & FonsTER. Electric controlling devices for cars. 


December 11, 1905. 


14.8894 CORIDORI. Iusulatir g electric wires. (Dated applied for, 19/7 05) 

25,684 STRop£z & RicHENs, Electrical conduit fittings. 

25,687 HaRRBADINE, BIDDLE & Crosta. Conduits for electric conductors. 

25,702 HeLMES, Electrical resistances.“ 

25,713 Psxrow. Machine for cleaning grooves in tramway raile. 

25,729 THOMSON X PINKERTON. Automatic earthing device and cutout for 
the overhead conductors of electric railways. 

25,748 SimpKin & BALLANTINE. Magnetic teparator. 

25,749 von RECKLINGHAUSEN. Automatic starters for vapour apparatus. 
(Date applied for, Dec. 15, 1904).*t 

25,754 Bout. (Lori & Marquis Luigi Solari, Italy.) 

25,759 DR KAN DPO. Protective devices for stators. * 

25,768 CORIDORI. Insulating electric wires or cables. 

25,771 Frick. Transformer furnaces. 


December 12, 1905. 


25,802 Murry. An improved electrical terminal attachment device. 
25,811 ALpworTs, Crosta & Boot. Improvements applicable to trol'ey 
standards for electric cars, 
25,826 Pgrickv, CIZ IK & SUCHANEK. 
phone subscribers.* 
25,840 BLASchRR. Mears for conducting electric currents. 
25,855 Betts & ImprRoveD ELECTRIC SuPPLIES Co, Radiators. 
25,858 Laks. (American Steel & Wire Co., U.S.) Rail bouds.“ 
25,866 RAywoND-BankzB. Telegrapby.* 
25,880 Lester & HocHDALE ELECTRIC Co. 
nating curren's. 


Wave telegrapby. 


Automatically connecting up tele- 


Electricity meters for alte r- 


December 13, 1905. 


1,4824 NonLkr. Contact makers or dietributors. 
Jan. 25, 1905.) 
25.895 SkwingskYv. Mercury or other vapour electric lam; s. 
25,914 ToLLERTON. Electric arc lamps. 
25,952 RanBIDOB. Dynamo-electric generator.“ 
25,971 Jones & Joxes. (Patterson & Co.) Miners’ electric safety lamps. 


December, 14, 1905. 


26,032 Sturmey. (Duryea, U.S.) Electric ignition systems for int ernal 
combustion engines.* 

26,006 HUBERT. Electric clocks.* 

26,052 Barov. Storing and paying out lengths of conductors connected 
to electric apparatus.“ 

26,065 TounTRL. Coin-freed electricity meters. 

26,072 SIEMENS & HALSKE A.G. Telegrapbs for transmitting orders. (Date 
applied for, Dec. 14, 1904.)*t 

26,081 Bryant & FogsTEB. Tremblers for induction coils. 

26,086 KöRTINd. Arc lamps.“ 

26,089, 26,090, 26,092 and 26,093 B.T.-H. Co. (G.E. Co., U.S.) Alterna- 
ting-current dynamo-electric machines. 

26,004 ALLGEMEINE ELEKTRIcITATS GES. Alternating-currept dynamo- 
electric mach’nes, (Date applied for, Dec. 15, 1904.)*t 


December 15, 1905. 


26,097 SrARK. Centralised control of switches connected to alternating-cur- 
rent distributing networks. 

26,109 Tnowas & PHILLIPS, Conductors for miners’ electric safety lamps. 

26,122 FowLER. Incandescent and other electric lamps. 

26,144 RIBA DS. Fuses for electrical circuits.“ 

26,149 PALMER. System of electrical distribution. 
Dec. 22, 19C4.)' t 

26,162 FAIRBROTHER. (Thomas, U.S A.) Couplings for electrical wire». 

26,182 Kuitz. lutercommunication by telephones or other electric sig- 
palling apparatus over lices used as feeder cables, pilot wires, &c. 

26,187 Stone & C». & Darker. Elcctric lighting of railway carriages. 


(Dat> applied for, 


(Date applied for, 


SPECIFICATIONS PUBLISHED. 


1904 SPECIFICATIONS. 


26,680 Siemens BROS. & Co. & GBiusTON. Telegraphs. 

26.748 Marconi’s WIRELESS TBRL*GRAPH Co. & PRIDDLE. 
telegraphic recordera. 

27,168 TiLNEY. Automatically regulating the voltage in electric light and 
power circuits with varying loada. 

27,400 B.T.-H. Co. (G.E. Co., U.S.) Systems of electric motor control. 

27,437 ZiNagL, WoLr & Reiner. Arc lamps. 

27,844 JacoBv. Controlling electric lifts, elevators or similar contrivance, 

27,859 Ecrctaicitats-AKT.-Gas, WESTFALIA & KUPFERSCHLAG. — Auto- 
matic cell switches. 

28,468 Gati. Electric distribution and conductors therefor. 

20,087 Carn & Bincg. Automatically controlling alternating motors. 

28,868 Hirst & Brook. Switch and-cireuit: breaker. 


Controlling 
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1905 SPECIFICATIONS. 
80 B.T..-H. Co. (G.E. Co., US) Arc lamps. 
522 B.T.-H. Co. (G.E. Co, U.S.) Oil switches. 


571 MeLRLLAN X Merz. Indicating or checking efficiency of electrictrain. 
1,638 Srocks. Par ty line" system of telephones. 
2,401 Heats. Starting and control of direct-current motors. 
3,289 B.T.-H. Co. (G.E. Co., U.S.) Electric heaters. 
3,327 HookHaM & HoLDpEN. Electrolytic meters. 
5,814 LũIrx In. S'ructure of accumulator cella. 
5,857 FarRWEATHER. (Diehl Mfg. Co.) Controlling devices for motors. 
4,020 TORDA & BogNAND. Photometers using a selenium cell. 
4,456 DevonsHire. Conduits for conductors or cables. 
4,515 CHANDLER & Box NIK SEN. Electric clccks. 
4,731 WaAxsBROCGH. Pushes or switches for belle, telephones, &2. 
4,780 LAKE (Jacobsen). Apr lianc-s for testing e'ectric batteries. 
5,865 HgPwonTH-CoLLIiNs. Conduits for electric cables and wires. 
5,980 B.T..H. Co. (G.E. Co., U. S.) Alternating-current machines. 
6,4C0 Simpson. Hangers or ears for overhead wires. 
6,822 Tocker. Switches. 
8,704 St. JoHN. Supporting telephone receivera. 
8,890 SuoEMAKER. Detector for use in wireless telegraphy. 
8,5908 SHORMAEER. Wirelezs telegraph receiviog apparatus. 
applied for, April 27, 1905.) 
10,794 WoopwonRTH. Electrical signalling apparatus in mines. 
12,062 FLxTcHzR. Regulating rheostats and motor starters. 
12,556 Porg. Electric candle fittings. 
12,875 B.T..H. Co. (G.E. Co., U. S.) Are lamps. 
15,706 A. E. G. Electric motors. (Date applied for, July 4, 1904.) 
14,441 WHITAKER & Wass. Suspending electric lamps. (Date applied 
for, July 14, 1904.) 
15,289 MEYER. Telephone call registers. 
15,594 Ganz & Co. Conveying currents to electrodes in insulated tubes. 
(Date applied for, Aug. 26, 1904.) 
16,542 WestincHouse. Turbines. (Dats applied for, Aug. 23, 1904.) 
16,915 CaPr-LECOULTBE. Automatically lighting and extinguishing elec- 
tric lamps at certain hours varying with the seasons. (Date 
applied for, Sept. 5, 1904.) 
17,181 B.T.-H. Co. (G.E. Co., U.S.) Thermo- electric couples. 
19,1138 A. E. G. Dynamo-electric machines. (Date applied for, Sept. 22, 1904.) 
19,201 Boum. Constant current distributing system for variable sources 


(Date 


of power. 
20,769 Mirkevitcu. Application of alternating current to welding. 


— — — —— — — — — 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ANGLO JAPANESE & ORIENTAL CORPORATION (LTD.) (85,966.) — 
Reg. Dec. 22, capital £100,000 in £1 shares, to adopt an agcesment with 
Guaranteed Investments, and to carry on in the United Kinglom, Japan, 
Korea, Manchuria, Formosa, the Far East, and elsewhere, the business of 
financiers, concessionaires, merchants, owners of mining, eleotrical, rail- 
way, gas, and trading rights. contractors, &c. First directors Sir Wm. 
F. Haynes Smith, K.C.M.G., Sir Ralph D. It. Moor, K.C.M.G., Shizuo 
Kondo, and Commander Tatzuzo Kosugi. The options being negotiated 
for include an option to purchase the Kobe Steel Works, to extend an 
electric tramway system and an electric power, traction, and light system 
in Japan, to acquire a water-power concession (over 8,000 n.r.) in Japan, 
to erect electric power, traction, and lighting plants in a large city in 
Southern Manchuria, &c, Registered offic», 53, Billiter-buildings, 22, 
Billiter-street, London, E.C. 

BRIDLINGTON ELECTRICAL ENGINEERING co. (LTD.) (80,995.) — Reg. 
Dec. 23, capital £500 in £1 shares, to carry on the business of electricians, 
electrical engineers, &., to take over undertaking of a company of same 
name and to adopt an agreement. Reg. Office, Princess House, Prin2ess- 
street, Bridlington, Yorks. 

BRITANNIA ELECTRIC LAMP WORKS (1905) (LTD.) (83,967.)—Reg. 
Dec. 22, capital £25,000 in £1 shares (10,000 6 per cent. cumulative 
preference), to adopt an agreement with the Britannia Electijc Lamp 
Works (Ltd.) and to carry on the business of lamp manufacturers, &c. 
First directors: C. N. Radcliffe, R, N. Molesworth, W. T. Smythe and S. 
Horvath (all permanent). 

CHICHESTER ELECTRIC LIGHT & POWZR CO. (LTD.) (86, 998.) Reg. 
Dec. 23, capital £20,000 iu £1 shares, to carry on at Chichester, Sussex, 
and elsewhere, the business of electrical engineers, electricians and con. 
tractors, manufacturers of and dealers in electrical apparatus, mechanical 
and chemical engineers, producers and suppliers of light, heat, sound and 
power by electricity, &c. 

LANCASHIRE UNITED TRAMWAYS (LTD.) (87,0 4.) — Reg. Dec. 29, 
capital £200,000 in £1 shares, t» adopt an agreement with the Hon. 
Arthur Stanley to take over all or part of assets of the Lancashire Elec. 
tric Traction & Power Co. (Ltd.), to acquire, lease or construct and own 
tramways and railways, to equip, maintain and work same by electricity 
or other power, t) generate, acumulate, distribute and supp'y electricity, 
to contract with other producers for supply of electrical energy to be used 
for purposes of the company, «c. 

. RAND ELECTRIC SYND. (LTO) (87,046.)—Reg. Dec. 29, capital £5,000 
in £1 shares, of which 4,000 are to be issued at par, payable in full on 
application. The syndicate has been registered to promote a power com- 


pany to supply the Rand with electric energy on the lines indicated 


in the paper read by Mr. Robert Hammond before the Engineering Section 
of the Dritish Association at Johannesburg last August, and to obtain 
the necessary powers from the Transvaal Government. The scheme 
contemplates the erection of a generating station alongside the Vaal 
River at a point about 35 miles distant from Johannesburg and trans- 
mission of energy thence by electric lines to a central transforming 
station on the Rand, as explained in Mr. Hammond's Paper. Applica- 
tion will be made at once for the necessary Parliamentary powers, and it 
is estimated that £3,000 to £4,000 should suffice to pay the incidental 
expense”. Mr. Hammond's firm will act as consulting engineers to this 
Syndicate, and 1,000 shares will be allotted to them as fully-paid to cover 
all engineering services up to the date of obtaining the Parliamentary 
powers, except out-of-pocket expenses. It is intended to reserve 1,000 
shares for subscription in Johannesburg. The directors will be selected 
from amongst the subscribere. The temporary offices are c/o Annan 
Kirby, Dexter & Co., 21, Ironmonger-lane, London, E.C. 

TASKER AS ENGINEERING CO. CD.) (87,052.)—Reg. Tec. 29, capit: 1 
£25,000 in £1 shares, to acquire business of a manufacturing, mechani- 
cal, electrical and general engineer, engiueers' factor, &c., carried on at 
Sheffield as Tasker's Engineering Co. First directors: J. H. R. Tasker 
(permanent), J. Snow and P. G, Pilling. 

TOPHAW, JONES & RAILTON (D) (87,032..—Reg. Dec. 28, capita 
£500,000 in £10 shares (10,000 6 per cent. cumulative preference), to ac 
quire business carried on as Topham, Jones & Railton, and to carry on 
the business of constructors, owners and workers of railways, tramways, 
roads, electric or other lighting works, telephones, telegraphs, submarine 
cables, hydraulic, electric and other power supply works, mechanical 
engineers, manufacturers of iron, steel and wire, manufacturers of cables 
for telephonic, telegraphic, electric lighting and other purposes, buildera 
of engines, waggons and rolling stock, producers aud suppliers of elec- 
tricity, &c. First directors, W. H. Topham, E. D. Jones and J. Railton. 
Reg. office, 2, Great George-street, Westminster. 


: MORTGAGES AND CHARGES. 


BRITISH HOSIERY & ELECTROLYTIC BLEACHING CO. (LTD.)—Particu- 
lars of £8,750 debentures, created by resolution of Nov. 15, 1905, charged 
on company’s assets, including uncalled capital, have been filed. 

CUTTING BROS. (LTD.)—Issue on Dec. 16 of £850 6 per cent. deben- 
tures, part of series created June 20, 1904, to secure £4,000, charged on 
company’s property, present and future, including uncalled capital. 
Holders, Janetta W. French, Mrs. A. Priest and Mrs. H. Northwood. No 
trustees. Previously issued of same series, £2,800. 

GENERAL INTERNATIONAL WIRELESS TELEGRAPH & TELEPHONE 
CO. (LTD.)—A charge on company's patents and extensions thereof, dated 
Nov. 28, 1905, to secure £550, has been registered. Holder, F. W. Corby. 

KUETTNER, MACDONNELL & COOKSON (LTD.)--A debenture dated 
Dec. 22, 1905, to secure £1,000, charged on company's undertaking and 
property, present and future, including uncalled capital, subject to deben- 
ture dated March 28, 1905, securing £750, has been registered. Holder, 
B. C ;okson. 

LIONEL ROBINSON & CO. (LTD.)- Particulars of £4,000 debentures, 
created by resolution of Dec. 21, 1905, charged on company's undertaking 
and property, present and future, including uncalled capital, have been 
filed. No trustees. 

MANN, EGERTON & CO. (LTD.)—Issue on Dec. 21 of £5,000 debentures, 
part of series created April 1, 1905, to secure £10,000, charged on various 
freehold and leasehold properties in Norwich and Ipswich, and company's 
undertaking and property, present and future, inzludinz uncalled capital. 
Trustees, G. F. Buxton and J. J. D. Paul. Previously issued of same 
series, £4,100. 

PROVINCIAL TRAMWAYS CO. (LTD.)—Issue on Dec. 21 of £15,000 
4 per cent. debentures, part of series created May 27, 1904, to secure 
£125,000. Property charged, Company’s undertaking and property, 
present and future. Notrustees. Previously issued of same series, £71,000. 

ST. AUSTELL X DISTRICT ELECTRIC LIGHTING & PO WER CO. (LTD.)— 
Issue on Dec. 22 of £150 5 per cent, debentures. part of series created 
Jun? 1, 1901, to secure £2,000, charged on company’s undertaking and 
property, present and future, iacluding uncalled capital. No trustrees. 
Previously issued of series, £500. 

UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.) Issue on Dec. 21 
of £4,060 debentures, part of series created July 14, 1904, to secure 
£35,000, charged on company’s undertaking and property, present and 
future, including uncalled capital. No trustees. Previously issued of 
same series, £29,000. 


CITY NOTES. 


— 


MEMORANDA (Jan. 4).— Bank rate 4 per cent. since (Sept. 28, 1905). 
Price of silver 293 d. per oz. Consols 897, 89 f for money, 89,5, — 897. 
for account; 24 per cent. annuities 801—804. Consols Pay Day, Leb. 1. 
Stocks and Shares Continuation Day, Jan. 9 ; Ticket Days, Jan. 10 and 
24. Pay Day, Jan. 11; Mining Share Carry-over Day, Jan. 8. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.) —Interest 
warrants for half-year ended Dec. 31, on the 53 per cent. preference 
debentures have been posted. The coupons on bearer bonds will be paid 
(less tax) at the Commercial Bank of Scotland, 62, Lombard-street, E.C. 


DOLTER ELECTRIC TRACTION CO. (LTD.)—At the meeting last week 
Mr. H. N. Lubbock congratulated the shareholders upon the progress 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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their system of electric traction was making. During the past year the 
Dolter system of traction had been adopted at Mexborough, where rome 
6 miles of track had already been equipped out of a total length between 


Week 3 Ine. | Aoonsda r. Mexborough and Swinton of 10 miles. The system was also in operation 
Line. i or Dec, N Ins. in Paris, Dresden and other places on the Continent, and was found 
(a) ere Amount Deo. (a) capable of withstanding a very heavy traffic. 
— — Tam ge ^ | gg | BDMUNDSONS’ ELECTRICITY CORPN. (LTD.)—The directors have de- 
Aberücen Corporation ......| Dec. 80 1,836; + 20 81 755 - 3,167 | clared an interim dividend at the rate of 5 per cent. per annum on the 
e MN 51 17.568 f wo M [IW f 49,687 | ordinary shares (payable Jan. 15) for half-year ended Sept. 30. 
9995095999597 93 .- 7 2 7 
[er eee — e A. n 1 n £8 put [- 100 ELEOTRIC SUPPLY CO. OF VICTORIA (LTD.)— Warrants for debenture 
9090009090609 HEI C90 BHO O90 , 1 4 bt - 818 1 
Binoe ues 214 L 18 61 12178 . 3.270 interest to Dec. 31 have been posted. . 
Bath „ £7. 742 + 215, 62 | 3508 4+ 2,615 | MANX ELECTRIC RAILWAY co. (LTD.)—At the meeting on Wednesday 
Minim pail ae gs 20 ! p i + 2 $9 14.410 . 1.826 Mr. A. Griffith. Boscawen, M. P., said that the receipts for the year ended 
Birmingham & bia e : „ @ 148 - 18, 5 79 858 7 ‘721 | Sept. 30 were £1,820 more and expenditure was £1,931 less than in 1904. 
Pleckpool eee) „% 8 408 ＋ 7 | 26 45866 + i, The ratio of working expenses to receipts was 47 per cent., compared 
— eee en | 177 Pa 0 76.763 |; 3.881 | with 56 per cent. They had entered into negotiations with Douglas Cor- 
Bournemouth Corporation. £ x 1.808 + 774 188 66, T 11774 poration for electrifying the horse tramway along the Promenade. 
Braätorā Corporation ..|/ " 30 $25 t 808 I | 172,601 |- 4,086 MIDLAND ELECTRIC CORPN. FOR POWER DISTRIBUTION (LTD.)— 
Brighton Corporation ...... „ 8l 905 + 1 40 40,767 '4 450 Warrants for debenture interest to Dec. 31 have been pcsted. 
Bristol Trams & „ B| 6,473 ni 74 50 098 ＋ 14,166 STOCK EXCHANGE NOTICE.—The Stock Exchange committee have been 
Samos ayre. arope 3 cc e . tl i+ 10,681 | asked to appoint a special settling day in 90,000 £5 fully paid ordinary 
be ame n Ol IRA d HET So "8$ 712 | Shares of the National Telephone Co. (Ltd.) 
5 „„ NE "ML 105 12,275 - 1,449 | UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD.).—At a 
Caloutts ways Oo..... „ 80 8,588 4 ail ro 16 1840 801 11112640 board meeting on W 5 5 1 E de 855 
Camborne-Redruth ..... „ 48 i - 16 9 982 18 Edgar Speyer chairman in the place of the late Mr. C. T. Lerkes. Sir 
Carlisle Trs „ 80 148 + 83 ae George Gibb, general manager of the North-Eastern Railway, was unani- 
. «nol 47] oe i E 1406] mously elected deputy chairman and managing director of the company, 
Chatham & Dist. LA. Bys..... e 28 "18 + 12 52 88 908 |+ 1290 as well as chairman and managing director of the Metropolitan District 
Act Bumi m TremCo, * 22 550 - 89 51 | 278,143 |- 191 | Railway Co., R. W. Perke, M.P., continuing as deputy-chairman of that 
South London Bly. , 31 3,900 | - 282 26 69,863 |- 413 company. 
Cork Electric O0 " a di i i 2 22 217290 l 1409 | — ^ " ——— ——————————————————L—————— 
— 2 62 ! 646 
Devonport & Dis nme. (22 4x - 6b SI | 29258 Oo aid COLONIAL AND FOREIGN INVESTMENTS. 
5 | id 189 ; - 41 a mz 
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— p 22 ; = t 7/6 C Tram 1 t0 105) 4 14 4 — e 
Hladlsten CCF 20 t Do. Non. 105,001 to 157.610 SEM. id a 2 
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n 5 . ea . ot 10 17 8 1021 - 5 t Do. City B chain ion Pret. ; E 3 - 4l? 
" per en e 9 o900020c* = * " 7 „ 6 „ 6 „ 0 - ee es 
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t% Do. 4 per Cent. 1st Mort. Debs. ud 0 = 6 1 1 6|Feb/À 4˙1 i 10 (% Do. 3 555 Cent. Cum. Pref. . . ... .] II 1-11 4 4 2 Jan, J 711924 - 
sy | City and South London Rly. Con. Ord.) 44-46) 1 1 $ Fo Ace st. bY Po. 5 per Cent. Deb. Btock(red.).... 142 —130 | 8 19 4 Jn, Beo... 
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.| § Do. (1901) 5300 —̈—. 115 — 814 1 May Nov -E| 5X Do. Do. 5% ron cum. pret. ........ —b 412 7 | April, Oct 5p] .. 
| 4 Do. ‘Gent. Perpetual ded eee Ho c 428 ad 10 4:6 County of London Elec. bupply Ord. ..| . el 466 us " 
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.| 48% | Do. 4j per Cent. Deb. Btock ........| 108 —106| 4 5 0 a e|; icol 4% | Dc. 4% Mert. I eb. ned. 1907 £8 —99 |4 0 10 Jon, July | . e 
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100 4%, x t African Direct Tel. 4X Mri. Deb. (red.) £8 —101 8 19 0 Jan, July - me 4 35 Do. 7 per Cent. Pref. 995090990 099*00090000- uh 4 3 6 Feb, Aug Ge ee 
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1CO} 54 |t Dc. 5 Debe, (red.) . . . . . . . . 88 —88 5 2 0 ids oe E ue umitbfle ld Marhete Electric Bup. Ord... 2—5} |8 0 0 HE os 
St. 35/0 "American %% % eee eee 000 000007 €? —64 4 n ^ „My, Ag, N 110 4 19] St. 4 Do. 4 per Cent. Deb. Btock $95009*9960906 76 — 8U 5 0 0 am ee ee 
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100| 4 kw oem due A Mri Deb 1000) 160-302) 818 0 FebAng | | -: f B0 | Do. 6 ger Cent, Pro... «c. mm den, | £18 o nadu | -|- 
35| 4% | Do. M pontine Ee 464 73“ $78 8 | Mey. Ne siè | . S 4% |t Do. 44% lat Mort. Deb. ( (r6d.) . . 108 —1t6 4 4 11 x za e 
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À CONSIDERABLE amount of information, supplemented by 
detail drawings, is available concerning steam turbines, but 
very little exact data as to the construction of the electric 
machines driven by them has yet been published. It is, there- 
fore, with much pleasure that we publish, on p. 498 of this 
issue, an article from the pen of Mr. H. S. MEYER, giving com- 
plete technical data of the 2,000 kw. turbo-alternators recently 
built by the British Thomson-Houston Co. for the Yorkshire 
& Lancashire Power Cos. Designers will appreciate the author's 
remarks concerhing iron losses, ventilation, windage, centri- 
fugal aetion and the other numerous points which are of much 


more moment in turbo-alternators than in slow-speed machines. 


The calculated efficiencies, which do not fall far short of 96 per 
cent., are very high, and it would have been interesting if the 
author could have confirmed his computations in this respect 
by an actual test; but those who know the difficulties attend- 
ing a full-load test of such powerful generators will not quarrel 
with Mr. MEYER on this account: ; 


at in the newest type of apparatus. 


IN another column will be found a description of the first 
publie tramway to be equipped with the surface-contact 
system associated with the names of Messrs. GRIFFITHS and 
BEDELL. We described the system a short time ago, when 
it was in the experimental stage, and it is satisfactory to see 
it now in actual and, so far as we. can tell at present, success- 
ful operation. The quaint old town of Lincoln, with its pic- 
turesque archways and its wealth of arcliitectural detail, is 
one where the overhead trolley system would scarcely seem in 
keeping, but we cannot but admire the pluck and boldness of 
the Chairman of the Electricity Committee in recommending 
the Corporation to adopt an entirely new and practically 
untried system of surface-contact traction. No less do we 
admire the sporting qualities exhibited by the contractors, 
who, by the far-reaching nature of the guarantees they have 
undertaken, show that they are prepared to let their reputa- 
tion stand or fall by the success of the first fifteen months' 
working. The technical journalists who travelled to Lincoln 
on Tuesday were given ample opportunity of appreciating the 
smooth and quiet running of the cars, though the final verdict 
of success or failure must be deferred until the results of 
running during a long period of varied conditions of weather 


are known. 
— — 


Mr. Moxckrox's note on the Trinidad-Tobago wireless 
telegraph stations is especially interesting as the first fairly 
exhaustive account of the working of the insulated Lodge- 
Muirhead sender. It is unfortunate, though, that this is not 
a normal instance of the application of that system, but rather 
High mountains, and perhaps 
It is inte- 


one of exceptional difficulty. 
insufficient power, entered as serious handicaps. 
resting to observe, however, that sufficient radiation bent over 
the hills to affect a receiver ten miles out at sea. We could 
wish that the author had tried what the primitive air-wire 
could accomplish in these circumstances; the comparison might 
have been instructive. The writer's remarks about the vigour 
of the atmospheric disturbances shows that this annoyance is 


not escaped even by the insulated receiver; but the insula- 


tion does not appear to have been nearly as perfect as is aimed 
This defect besides was 
responsible, probably, for some other of the engineer's diffi- 
culties. For if any variability in the perfection of insulation 
exists, tuning must become very difficult. This is especially 
the case in the Lodge-Muirhead radiator, since to yield the 
best effects its spark-gap must be at the electrical centre of the 


— — om 
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whole radiator, and variations in the capacity of the lower 
area, or variations in the contact with the earth, make this centre 
undeterminable. 


THE short-circuiting of a tramway conduit by falling over- 
head wires appears to be a most improbable contingency, but 
it happened on Saturday morning last. A pair of telephone 
wires of about 16 gauge, which cross the roadway at Streatham- 
hill on a very long slant, fell, and for a length of over 100 yards 
the two wires mostly disappeared into one of the conduit slots 
of the London County Council Tramways. Coiling up inside, 
they crossed the conductor tees in so many places that they 
could not be cleared by burning out, and the tramway traffic 
on the up-road from Streatham-hill station was stopped for 
about 20 minutes whilst the short-circuiting pieces were raked 
out in detail, We will not suggest the provision of guard- 
wires, but it should be someone’s business to prevent the 
erection of spans of fine wire about 200 yards in length over 
the carriage-way of an important thoroughfare. 

SOME time ago a commission was appointed in Paris to 
examine the legal questions arising from the medical use of 
Róntgen rays. According to a Reuter telegram, this commis- 
sion has now issued its report, with which the French Academy 
of Medicine has notified its agreement, and the Academy recom- 
mends that the employment of Röntgen rays for medical 
purposes other than by medical men should be adjudged an 
offence against the laws dealing with the illegal practice of 
medicine. This recommendation is a somewhat drastic one, 
and will be noted with interest by medical men in this country. 

WE publish this week a short abstract of a thoroughly 
practical Paper by Mr. G. L. BLACK on the maintenance of 
underground mains. The practice in the mains department 
at Glasgow, now in charge of Mr. BLACK and formerly under 
Mr. J. C. A. WARD, is based on sound lines, and the reader 
will derive many useful hints from a perusal of the Paper. 
His testimonial to cable manufacturers—viz., that during his 
ten years’ experience he has only come across two cases of 
faults in manufacture—is certainly a fine one, and we trust 
that cable makers will long continue to work up to so 
high a standard of efficiency. Ten years ago *''manufac- 
turers' faults" were by no means a negligible quantity, and 
doubtless the good record is largely due to the fact that 
in most cases the manufacturer contracted to lay the 
cable as well as to supply it, and that many defects which 
may have escaped attention in the testing room of the cable 
works have shown themselves immediately after the cable was 
laid. Faults still occur, due to external causes, however, and 
we notice that Mr. BLACK places main reliance on the loop 
test for localising them, a test which is certainly the most 
dependable when carried out in a proper manner. In fall of 
potential tests, such as the one he describes, there is always & 
danger that the resistance of the fault itself may be partly in- 
cluded in the main circuit, and that inaccurate results are 
obtained. This can often be avoided by using a pilot wire 
back from the end of the cable in cases in which an undamaged 
return conductor of sufficiently large section to complete the 
loop cannot be obtained. The arrangement described for indi- 


cating the presence of water in manholes is a luxury which will 
be appreciated when the expense of putting it in is warranted. 
There is, however, a cheaper alternative, used in Berlin, in 
which the ordinary low-tension pilot wires have done the 
duty of the multiple signalling cable in addition to fulfilling 
their usual function. 


— — 


WE print in another column of this issue the text of a 
circular which has been issued to the shareholders of the 
Notting Hill Electric Lighting Co., and has aroused consider- 
able comment in the City columns of the daily papers, The 
circular is for the purpose of calling a statutory meeting to 
affirm the introduction into Parliament next Session of the 
joint Bill promoted by the Westminster Electric Supply 
Corpn., St. James & Pall Mall Electric Lighting Co., Ken- 
sington & Knightsbridge Electric Lighting Co., Notting Hill 
Electric Lighting Co., Metropolitan Electric Supply Co., 
Chelsea Electricity Supply Co., Brompton & Kensington 
Electricity Supply Co., Central Electric Supply Co. and the 
Hampstead, St. Pancras, Hammersmith and Fulham Borough 
Councils. This Bill is called the West-End Electric Under- 
takers’ Association Bill ; and we summarised its objects in our 
issue for December 22nd, p. 398. Briefly it seeks to secure the 
authorities named from the operation of the “ non-association " 
clause of the Electric Lighting Acts, an object which has our 
full sympathy. 


WE commence in this issue the publication of Prof. J. A. 
FLEMING’S recent Cantor Lectures oun The Measurement of 
High-frequency Currents and Electric Waves," before the 
Society of Arts. "These well-attended lectures were briefly re- 
ported in our * Notes" column from week to week, but we 
need not apologise for now reproducing the lectures in full, for 
they not only form the natural supplement of the author's 
Cantor Lectures on the same subject in 1900 and 1903, but 
they give an exceptionally clear and readable account of the 
advances made in the direction of quantitative measurements, 
which is the most important direction of all in any application 
of science which is to be developed into an engineering industry. 


— ͤ — — EE —— —— —— 


Thunderstorm.— A short, but severe thunderstorm, unusual 
at this time of the year, broke over London and neighbouring 
districts last Tuesday afternoon. Fortunately very few cases 
are reported of buildings being struck by lightning. 


Aron Motor Meter.—The London Gazette of Tuesday con- 
tains an official announcement of the approval of the Board of 
Trade of the Aron Motor Meter, and further, of the means 
provided for fixing meters of this description, and for connect- 
ing them with the service lines. 


Cable Interruptions. Date of Interruption. 
Tarifa—Tangier ............. eee eerte an, 18,1 
Jamaica—Colon .......... ecce ee ee ooocon Jan, 10, 1905 
Cadiz—Teneriffe.............. eere July 20, 1905 
Puerto Plata—Martinique............-. ee een Dec. 15, 1905 
St. Thomas—SBt. Kitts ........ e eren nn Dec. 29, 1905 
Manila —lIlollo.. 9092922 eor ERO RS VON Dec. 29, 1905 


The Patent Office Library.—According to an interesting 
table in the Illustrated Official Journal (Patents) for Decem- 
ber 30th of last year, the annual number of readers at the 
Patent Office library has increased from 4,643 in 1856 to 
142,447 in 1905. In 1904 the number of readers was 137,171. 
Since its inauguration, in 1855, the reading room has been 
made use of by 2,681,599 persons, an average of some 52,500 
per annum. | 
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Wireless Telegraph Notes. According to a New York 
telegram to the Daily Telegraph, the W eather Bureau at Washing- 
ton has now established the system of communication by wireless 
telegraphy with Atlantic liners for meteorological purposes 
which was outlined in a note in The Electrician, Vol. LV., 
p. 248. It is also proposed to send weather forecasts, storm 
warnings, communications as to fog, icebergs, &c., from the 
shore to ships at sea. 


Obituary.— We regret to announce the death, at the early 
age of 36, of Mr. Henry John Young, jun., eldest son of Mr. 
H. Young, of Messrs. H. Young & Co., Nine Elms, on whose 
staff he has been occupied in the design and execution of 
constructional engineering work. To perpetuate his memory 
a fund has been opened with the object of placing a bronze 
medallion portrait in the reading room of the Junior Institu- 
tion of Engineers, of which he was a past chairman. 


Society of Arts.—The following are among the lecture 
arrangements at the Society of Arts during January and Feb- 
ruary : On Thursdays, January 16th, 25th and February Ist, 
at 8 p.m., Prof. Silvanus P. Thompson will deliver his three 
Howard lectures on “High-speed Electric Machinery, with 
special reference to Steam Turbine Machines”; on Wednes- 
day, February 7th, at 8 p.m., there will be a Paper by Mr. 
Leon Gaster on Progress in Electric Lighting“; on Wednes- 
day, February 14th, at 8 p.m., Mr. Claude Johnson will read 
a Paper on The Horseless Carriage, 1895-1905" ; on Wed- 
nesday, February 28th, Capt. G. S. C. Swinton (L.C.C.) will 
read a Paper on “ London Traffic.” 


Electric Power on the Rand.—The Yorkshire Observer states 
that latest mail advices from the Rand state that the Anglo- 
French Exploration Co. propose to erect an enormous power 
station upon the New Kleinfontein group of mines, The 
intention is to erect the electric plant upon the Apex Farm to 
supply current to the whole Farrar group of companies in that 
district, including the New Kleinfontein, Kleinfontein Deep, 
Apex, Van Ryn Deep, the Chimes West, Benoni, and Klipfon- 
tein mines. This is the third electric power scheme that has 
been put forward. The first is the proposal to transmit power 
from the Victoria Falls, and the second is that of Mr. Robert 
Hammond's syndicate referred to in our last issue. 

Carnegie Research Scholarship.—Applications to the Iron 
and Steel Institute for a Carnegie Research Scholarship must 
be made to the Secretary of the Institute, on special forms, 
before the end of February. Full particulars will be sent by Mr. 
Bennet H. Brough, the secretary, at 28, Victoria-street, West- 
minster; but we may, point out two years ago Mr. Andrew 
Carnegie presented to the Iron and Steel Institute 89 $1,000 
9 per cent. debenture bonds for the annual award of scholar- 
ships to enable students who have passed through a college 
curriculum or have been trained in industrial establishments 
to conduct researches in the metallurgy of iron and steel and 
allied subjects, with the view of aiding its advance or its appli- 
cation to industry. 

An Electric Accelerometer.—A combined accelerometer and 
speed indicator is described by Prof. R. B. Owens in a recent 
Paper before the Canadian Society of Civil Engineers. A smell 
continuous-current dynamo, constantly excited by a permanent 
magnet or otherwise, is driven by the shaft whose velocity and 
acceleration is to be measured. Instead of this being simply 
connected to a voltmeter as in the case with the ordinary elec- 
trical speed indicator, leads are taken to a circuit containing an 
ammeter, a resistance and the primary of a small transformer. 
The object of the latter is to enable the rate of change of the 
current in the primary circuit to be read on a voltmeter con- 
nected to the secondary. As the current in the primary circuit 
will be proportional to the speed of the generator and the rate 
of change of current to the acceleration, it will be possible to 
read these two quantities direct on the ammeter and voltmeter 
by a suitable calibration. The generator must be designed to 
have a negligible armature reaction, and the transformer a 
straight line saturation curve and a large transformation ratio. 
With recording instruments, the apparatus, an account of 
which is given in the Canadian Electrical News, should prove 
useful in studying tractive resistance problems in railway and 
automobile work. | 


The Production of Nitrogen from the Atmosphere.—At the 
inauguration of the new chemical institute of the Technische 
Hochschule in Berlin, Prof. O. R. Witt gave some interesting 
information regarding recent developments in connection with 
the production of nitrogen from the air by electrical means. 
According to the Elektrotechnischer Anzeiger, the professor said 
that the greatest progress had been made in Norway, where 
Prof. Birkeland, assisted by Herr S. Eyde, had developed a 
commercial method of producing nitrogen, using an arc elon- 
gated by a magnetic field and a voltage of 5,000 volts. Ex- 
periments were first started with a 20 f. P. plant in 1903. 
After experimenting with plants of increasing size, the inventors 
built their first factory at Notodden in May, 1905. The 
equipment here consists of three furnaces, each consuming 
700 H.P., and all three combined deal with 75,000 litres 
(2,650 cubic ft.) of air per minute. Before entering the 
furnace, the air is mixed with nitric oxide which gives it an 
intense brown colour. After passing through the furnaces, 
the gases are led to stone towers (having a capacity of 8,800 
gallons each) where nitric acid is formed. Copper tubes are 
used as electrodes, being cooled by a water circulation. It is 
stated that plants of less than 5,000 H.P. are not commercial ; 
in fact, it would seem that installations of less than 20,000 H. P. 
are also doubtful in this respect, even if the power be very cheap. 

Visit to Kingsway Subway.—A large number of members 
of the Tramways and Light Railways Association assembled at 
the Aldwych station of the Kingsway Subway last Monday 
afternoon, and were met by Mr. A. L. C. Fell, chief officer of 
the London County Council’s tramways, and other officials. 
The subway is now practically finished, and the service of 
electric tramways between Aldwych and Theobald’s-road, some- 
what less than one mile, is to be inaugurated before the end of 
this month. At present the portion of the line between Ald- 
wych and the north side of the Strand is to be used as a car 
depot pending the consent of Parliament to a contin uation of 
the subway to the Embankment. In this temporary depot the 
cars are to be supplied with current from an overhead trolley 
wire, but the remainder of the subway is equipped on the con- 
duit svstem. The tunnels are lined with glazed brick and look 
smart and bright. Incandescent lamps and small arc lamps 
are used to illuminate the subway stations, and supplement 
the day light, which is admitted through the entrance and 
exit. After inspecting the prolongation of the subway towards 
the Strand, the party boarded a car (which is of the all-steel 
type and single-deck), and were conveyed at a good speed to 
the Theobald's-road end of the subway, this being reached after 
dipping to a considerable depth under some sewers along Hol- 
born, and climbing the stiff incline which leads to the surface 
system at Theobald’s-road. The visitors returned to the start- 
ing point through one of the two small side tunnels used for 
accommodating water mains, gas pipes, electric power, tele- 
graph and telephone cables, &c. 

High-tension Continuous-current Traction in Vienna. —Herr 
Franz Krizik, who is carrying out tests with high-tension con- 
tinuous-current traction on the Vienna railway system, read a 
Paper on this subject before the Austrian Society of Engineers 
and Architects a short time ago. Much of the information 
given coincides with that published in The Electrician of 
October 20th, p. 2, and the following contains some additional 
particulars abstracted from Herr Krizik's Paper. The railway 
system is to be worked with electric locomotives fed with 
current on the three-wire overhead system, the voltage between 
the outers being 3,000 volts. The locomotives have two axles, 
each being driven bv two 200 H.P. motors, whose pinions 
engage with à common gear wheel keyed to the axle. Inorder 
to obtain satisfactory commutation, the flux-density in the 
armature has been kept high, a large number of commutator 
segments has been adopted and one turn per segment is 
employed. The air-gap is 5 mm. (jy in.). At starting, all the 
four motors of the locomotive are connected in series across one 
side of the three-wire supply ; as soon as the counter E.M.F. 
of the motors reaches 375 volts they are connected in series 
across the outers of the three-wire system, and when the 
counter E.M.F. of the motors attains the value of 750 volts, 
the speed is further increased by weakening the motor fields.. 
A. 160 ton train is accelerated by a locomotive at the rate o£ 
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0-49 metres per second per second (1-38 ft. per second per 
second), and the energy consumed to accelerate the train up 
to 24:8, 28, 31 and 34-2 miles per hour is 4:271, 5:461, 7˙13 
and 9:37 kw.-hours respectively. The average distance between 
stations is about 0:59 miles, and the averageenergy consumption 
per ton-mile is computed to be 75:6 watt-hours. 


Motors for H.P. Centrifugal Pumps.—Motors for driving 
high-pressure centrifugal pumps are often of unusual dimen- 
sions, and the figures reproduced below, from Elektrische 
Bahnen d. Betriebe, relating to motors supplied by the Felten 
& Guilleaume-Lahmeyer works to a number of mines are not 
without interest :— 


Rhein- Char- Friedlicher 
preussen | lotte Nachbar 
>= mine, pit, miné 
Homberg. |Czernitz. à 
Cu. m. of water raised by pump per min.] 55 3:5 b 
Head of water m. 450 262 620 
Capacity of motor H. P. 650 260 2, each 250 
Revolutions per minute .............. 60 175 1,500 
jc A erste veekactewaseeess 2,000 750 5, 
Frequency ........... e co per sec. 25 15 50 
Number of poles 48 10 4 
[Outside diameter .............. mm. 65,000 1,800 1,000 
| Length (including vent, ducts) ...... 450 450 800 
E Inside diameter................. e--| 4,700 1,500 680 
g Number of alõse . | 4892 120 60 
o Dimensions of conductor........mm, 54x65 5˙4 * 6˙4 50x59 
| Resistance per phase ohms 0:15 0-068 0:69 
Power fact‚‚c o |! 075 0:93 0:94 
Outside diameter .............. mm. 4,693 1,496 074 
f Inside do 1.. erent dd as mm 4,500 1,300 450 
Number of phases | 11 3 3 
Q „ „ Slots 528 150 84 
E Dimensions of conductor........ mm.] 16x18 | 15x10 9x11 
Resistance per phase .......... ohms| 0:0053 | 0:0167 0:0192 
SND de E engen 8 yA 8 2°75 1:25 
LEfficioncy ........... ee enne | 91 |914 951 


Turbine Worked with Exhaust Steam. — According to the 
Street Railway Journal the Philadelphia Rapid Transit Co. has 
just installed at its power station at Thirteenth and Mt. Vernon- 
streets an 800 kw. Curtis low-pressure turbine, which takes 
steam from the engine exhaust. This station is equipped with 
four Wetherill-Corliss engines of 1,500 nominal H.P. and one 
Wetherill-Corliss engine of 2,200 nominal H.P., and have 
always been run without condensers. An Alberger condenser 
and cooling tower with 8,000 square ft. have recently been 
erected, however, for the use of the low-pressure turbine. The 
average vacuum attained in the condenser is 28 in., although 
a maximum of 293 in. has been reached. The turbine takes 
steam from the exhaust main at a pressure of, say, 1 lb. above the 
atmosphere, and is provided with four wheels, each with a 
single row of buckets. Exhaust steam from one engine when 
developing 2,500 H.P. is sufficient to secure an output from the 
turbine of 1,300 amperes at 575 volts, with no increase in the 
back pressure on the engines. As about 150 amperes are re- 
quired to operate the auxillaries, the gain from the use 
of the turbine is from 1,000 to 1,200 amperes, or approxi- 
mately 662 per cent. of the output of the original generating 
unit, instead of the 25 per cent. usually expected from the 
introduction of a condenser. The turbo-generator has six poles 
and runs at from 1,100 revs. per min. to 1,200 revs. per min. 
When the turbine is receiving steam at atmospheric pressure 
without moisure and there is 2 in. absolute back pressure in the 
condenser, the guarantees provide that the steam consumption 
shall not exceed 36 Ib. per kw.-hour at full load and 40 lb. at 
half load. At 4in. absolute back pressure, these figures are 
respectively 45 lb. and 50 lb. 


H.T. Power Transmission in Germany.— What is claimed to 
be the largest artificial lake in Europe has recently been com- 
pleted in Germany. It was formed, according to the Zeitschrift 
fiir Elektrotechnik, by building a dam across the Urft valley 
near Gemünd (Germany), the dam being 740 ft. long, 190 ft. 
high and 166 ft. thick at the base. Some 210,000 cubic yds. 
of brickwork were used in its construction, and the reservoir 
is said to contain no less than 10,000 million gallons of water. 
The power station is at Hembach, and the water with a head 
of from 230 ft. to 360 ft., is fed here to six horizontal 2,000 H.P. 


turbines, by Escher, Wyss & Co., running at 500 revs. per min. 
Each turbine is directly coupled to & three-phase 5,000 volt 
alternator by the Felten & Guilleaume-Lahmeyer Co. The 
voltage is stepped-up to 35,000 volts by eight transformers. 
This pressure is the highest voltage used so far in Germany for 
transmission purposes, and it is necessitated by the large area 
of distribution from 200 to 250 miles in perimeter. Since the 
average annual quantity of water flowing into the reservoir is 
caleulated to be 35,200 million gallons, it is expected that 
4,800 H.P. will be available during 7,200 working hours, or 
proportionally more if the number of working hours is reduced. 
Current for the excitation is generated by one of two 200 H.P. 
turbo-generator sets. The overhead transmission wires are 
erected on poles 23 ft. high, and the lines are to be inspected 
by men on motor cycles. Taking all the losses into account, 
about 22 million kw.-hours will be available per annum at the 
consumers' premises, and we understand that 18 million units 
have already been applied for at prices varying from 0˙7 2d. to 
9d. per unit. Most of the energy will be consumed in Aachen 
and vicinity. The proposed single-phase railway from Call to 
Hellenthal is also to be supplied with electric power from the 
new station. 

Direct-connected Motors in Textile Work.—In an article 
by Mr. H. S. Knowlton on the above subject in a recent issue 
of the American Electrician it is stated that the production rate 
of looms has been shown by actual test to be increased from 
5 to 7 per cent. when the individual drive is employed in lieu 
of group-driving by belts. In a certain mill which manufac- 
tures cotton duck, the weave room was originally equipped 
with & 65 H.P. induction motor and shafting, from which the 
looms were driven by belts. "The first cost of the motor was 
8985; the belts and shafting cost $1,970, making the total 
investment 32,955. Not long since the individual drive was 
substituted in the form of ten 1 H.P. and 64 J H.P. Westing- 
house induction motors. The 10 large motors cost $760 and 
the smaller ones $4,150, making a total of $4,910. The 
difference in the investment was, therefore, $1,955 in favour of 
the group drive. However, tests showed with the indi vidual drive 
a saving of 15 H.P. otherwise lost in belt and shafting friction, 
which would cost $375 per year at the moderate steam plant 
production cost of $24 per horse-power per annum. The 
interest on the excess cost at 5 per cent. came to $98 per year, 
leaving a saving of $277 per year in favour of the individual 
drive. In another recent case the first equipment of a spinning 
room was a 65 H.P. motor costing 6985. The belts and shaft- 
ing came to 8798, making $1,779 for the installation. This 
was replaced by 18 motors rated at 3 H.P. each, representing 
an investment of $1,830. The annual saving in friction loss 
was 7 H.P., or $175 at $25 per H.P.-year. In this instance the 
cost of replacing the old equipment with direct-connected 
motors was so slightly in excess of the original investment 
that even if there had been no saving in friction losses it paid 
to make the change on account of the general advantages of 
the direct drive. 


Rateau's Regenerative Heat Accumulator.—It is stated by 
Herr Martiny in a recent issue of the Elektrotechnischer Anzeiger 
that a Rateau regenerative heat accumulator (of a type similar 
to that illustrated and described in The Electrician, Vol. LIIL, 
p. 350) has been employed since the beginning of May of this 
year at a certain steel and iron works in Düsseldorf. The 
accumulator receives the exhaust steam from the different 
steam engines working intermittently in the iron works, the 
avelage amount of steam thus received amounting to about 
25,500 Ib. per hour. Of course, the back pressure of the 
accumulator fluctuates somewhat, but the fluctuations are 
usually unimportant. If the pressure in the accumulator ex- 
ceeds 1:20 atmospheres (17:6 lb. per square inch absolute) or 
thereabouts, a safety valve opens which permits the excess 
steam to escape into the air. If, on the other hand, the pres- 
sure in the accumulator drops to 1:05 atmospheres (15:4 lb. 
per square inch absolute), live steam is automatically admitted 
to the accumulator. It appears that the latter contingency 
does not often arise. From the accumulator the steam flows 
in a steady stream to the Rateau turbine, which is directly 
coupled to two 200 kw. 220 to 250 volt continuous-current gene- 
rators for the works’ electric supply. The following table 
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contains some test figures. It was not possible to determine. 


the steam consumption of the turbine per kilowatt-hour, but 
it is believed that this consumption does not exceed 46} lb., 
the initial pressure being 14:7 lb. per square inch absolute and 
the pressure in the condenser being 2:06 lb. per square inch 
absolute. It may be remarked that provision is made for 
exhausting from the reciprocating engines directly into the 
condenser. But the gain in steam consumed, it is computed, 
would only be 15 per cent., while the saving with the new 
arrangements amounts to 51 per cent. 


Turbo-generator. Lbs. per Turomes B 
| 81. 1n. R | rnit f |Back-pressure 
Revs. per | V Rateau "DeC P 
: ' Volts Kw steam (lbs. per| (lbs. per sq. 
min. accumulator.| 8, in, abs.). in. abs.). 
1,340 235 2060 ' 16-53 7°36 1:77 
1,850 240 | 1200 1706 6'18 1:91 
1,940 500 + 307-5 16:49 10:9 1:91 
1,360 490 | 4550 | 1618 13-7 1:91 


New York Central and Hudson River Rallroad. The two 
power stations at Yonkers and Port Morris which are under 
construction for the electrical operation of the suburban dis- 


trict traffic of this railway contain fine examples of compactly 
arranged generating plants. They are similar in general 
design and consist in each case of a main building, 167 ft. wide 
237 ft. in length and 105 ft. high, containing the boiler and 
5 plant with separate switch houses about 40 ft. away. 

t is interesting to note that the cubical contents of the station 


buildings is 102 cubic ft. per kilowatt capacity and the floor 
Coal is fed to the boilers 
from large overhead bunkers, to which it is supplied by a 
The 
battery of 24 Babcock & Willcox water- tube boilers rated 
Each 
power station is designed to contain six 5, 000 kw. turbo- 
generators. The turbines are of the Curtis five-stage vertical 
type, and each is provided with its own complete condensing 
Directly coupled to each turbine is a three-phase 
The armatures 


space 1:49sq. ft. per kilowatt. 
coal conveying plant of a capacity of 80 tons per hour. 


at 625 H.P. each will be situated all on one floor. 


plant. 
generator wound for 11,000 volts 25 cycles. 
are star-connected, and the neutral points are earthed through 


cast-iron grid resistances to limit the current in case of a short- 
circuit in either branch to an amount sufficient to operate the 


line overload relays. Independent exciting plant is provided, 
consisting of two turbine-driven 150 kw. sets, and one 150 kw. 
induction motor-generator ; in addition to these, a battery of 
70 cells with a capacity of 1,200 amperes for one hour is pro- 
vided, which also operates a portion of the station lighting 
and auxiliary motors. A noteworthy feature of the arrange- 
ment of the switch gear is the location of all the low-tension 
switching equipment in a separate building apart from the main 
building, only the control boards and the exciter and auxiliary 
low-tension boards being in the engine-room galleries. Pro- 
vision is, however, made in the switch houses, so that the main 
operating control board can be put out of service for cleaning 
or repairs, and the station can be operated from the switch 
house in cases of emergency. The oil switches are all motor- 
driven. Overload time-limit reliys are installed in both the 
generator and feeder circuits; the former are, however, set 
to operate only under extreme conditions. R2verse-current 
relays are also to be installed ; they will not be used to trip 
the oil switches, however, but will only be connected to 
indicator lamps. The arrangement of oil switches and con- 
nections is such that the apparatus belonging to one generator 
and three feeders form a unit which is entirely separated from 
the others by fireproof walls in the basement. In each station 
a “load despatcher’s office is provided for the control of the 
distribution of power over the system, and in order to give 
quick relief in case of accident or trouble, only one of these 
offices will be in service at a time. Each load despatcher’s 
office will be equipped with a record board, indicating by 
means of lights and plugs which generator lines or rotaries 
are in or out of service and which switches are open or closed. 
The current from these generating stations is converted to 
direct current at 666 volts at cight sub-stations. Two of these 
wili contain eight rotary converters for 1,500 kw. each, one 
six machines of the same size, and the remainder eight units 


each, at 1,000kw. capacity, although at first only three con- 
verters will be put down at each sub-station. The rotaries are 
fed by groups of single-phase transformers, which are provided 
with extra taps for varying the meltage according to the drop 
in the transmission lines, or according to the distribution of 
load among the sub-stations. Motor operated switches, similar 
to those in the main stations, are installed, and all control is 
eflected from operating boards in the centre of each sub- 
station. A spare panel with auxiliary bus bars is provided, 
to which any feeder or machine may be connected during re- 
pairs to its own panel. Starting up can be done from either 
the alternating or continuous current side of the converters, 
the power being carried out by a series of taps on the second- 
aries of the transformers. Each sub-station is provided with a 
large battery controlled by reversible boosters governed by 
automatic carbon regulators. These batteries are of sufficient 
size to work the entire system for a period of one hour in 
event of a temporary stoppage of the generating plant. Five 
of them have a capacity of 2,250 ampere hours at a one-hour 
rating, and the others 3,000, 3,750 and 4,020 amperes at the 
same discharge rate. 


ARRANGEMENTS FOR THE WEEK. 


To-day (FRIDAY), January 12th. 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

5:45 p.m. Meeting at the Institute, St. John-street, Clerkenwell, 
Fondón: Paper to be read: Electricity Applied to Mining,” 
by T. Y. Porter. 

MANCHESTER STUDENTS’ SECTION: INSTITUTION oF ELECTRICAL ENGINEERS, 

7:80 p.m. Meeting at the Municipal School of Technology, Sack- 
ville-street, Manchester. 

INSTITUTION oF CIVIL ENGINEERS: STUDENTS’ MERTING. 
4 p.m, Lecture by Prof. J. D. Cormack on The Theory of Machines.” 


SATURDAY, January 13th. 
BinuINGHAM AND District ELECTRIC CLUB. 


7:30 Fl Meeting at the Colonnade Hotel, New-street, Birmingham. 
residential Address, by J. A. Jeckell. 
MONDAY, January 15th. 
InsTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE LOCAL SECTION, 
& p.m. Meeting at the Armstrong College, Newcastle-on-Tyne. 
Paper to be read. A Reversible Booster and its Running,” by 
C. Turnbull. 
TUESDAY, January 16th. 
UNIVERSITY oF LIVERPOOL ENGINEERING SOCIETY. 
6:3) p.m. Meeting in the University. Presidential Address, by H. G. 
illiams. 
INSTITUTION OF ELECTRICAL EXGINEERS: MANCHESTER LOCAL SECTION. 
7:30 p.m. Meeting in the University. Paper to be read: Electric 
Winding as Applied to Main Shafts, considered Practically and 
Commercially," by W. C. Mountain. 
ELECTRICAL CONTRACTORS’ ASSOCIATION: LONDON SECTION. 
S p.m. Meeting at Frascati's Restaurant, Oxford-street, London. 
Paper to be read: Secondary Batteries," by F. W. Crawter. 


WEDNESDAY, January 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. 


7:30 p.m. Meeting in the University. Paper to be read. A New 

System of Automatic Boosting,” by Max J. E. Tilney. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster, London, S. W. 
Paper to be read: The Uses of Electricity on Automobiles, 
by R. A. Frank. | 

THURSDAY, January 18th. 

INSTITUTION OF ELECTRICAL ENGINEERS: LEEDS LOCAL SECTION. 

7:15 p.m. Ordinary General Meeting at the University. Paper to be 
read: The Rectification of Alternating Currents,” by P. Rosling. . 

SOCIETY oF ARTS. 

8 p.m. “Howard” Lesture I., by Prof. Silvanus P. Thompson, 
F.R.S., on * High Speed Electric Machinery with Special Refer. 

ence to Steam Turbine Machines." 
INSTITUTION OF ELECTRICAL ENGINEERS: DCBLIN Local. SECTION. 
s p.m. Meeting at the Royal College of Science, Dublin. Paper to 
be read: Electric Cranes,” by John Ritchie. 

Ruesy ENGINEERING SOCIETY. 
9 p.m. Meeting at the Benn Building, High-street, Rugby. Paper 
to be read: The Design of a Large Shop for Electric Manu- 
facturing,” by F. J. Sharr. 

FRIDAY, January 19th. 


Roya. INSTITUTION. 
9 p.m. Evening Discourse by Prof. J. J. Thomson, F.R.S., on Some 
Applications of the Theory of Electric Discharge to Spec- 
troscopy.” 
SATURDAY, January 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
10 a.m. Visit to the Works of the India Rubber, Gutta Percha & 
Telegraph Works (Ltd ) at Silvertown. 
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DESIGN OF TURBO-ALTERNATORS. 


BY H. 8. MEYER. 


INTRODUCTION. 

The perfection of the steam turbine has foreed electrical 
designers to extend considerably their limits of ‘‘ good prac- 
tice." This can best be seen when comparing some of the 
leading features in the design of engine-driven alternators 
with those of turbo-alternators. In the former, the output per 
pole for 25 eycles was usually limited to about 150 kw., and 
for 50 cycles to about 75 kw. With the latter, the output per 
pole for 25 eycles may go up to 1,000 kw., and for 50 cyclesto 
500 kw. In the same manner the peripheral speed had to be 
increased from a maximum of about 8,000 ft. per minute to à 
maximum of about 16,000ft. per minute. This large exten- 
sion of the working range involved many new and difficult 
problems, both in regard to the mechanical and the electrical 
design. It is proposed to show in the following, on an example. 
how the main points in the design and the construction of 
such high-speed alternators are worked out in practice; the 
writer having been responsible for the design of the generators 
connected to the Curtis turbines, built by the British Thomson- 
Houston Co. in Rugby, will deal with a 1,500 kw. to 2,000 kw. 
unit of this type, as supplied to the Yorkshire & Lancashire 


Power Cos. 
GENERAL SPECIFICATIONS. 


Output.—1.500 k. w. at 85 per cent.; power factor, 11,000 volts 50 cycles. 


Overloud.—50 per cent. for two hours. 
Regulation.—8 per cent. full ron-inductive load: 20 per cent. at 85 per 


cent. power factor. 
Heating.—Not more than 40°C. after continuous run at rated load. 


Excitation Voltage.—200 to 220 volts. 

High-potential Test.—22,000 volts for one minute when hot. 

Since the Curtis turbine for this output is designed fora 
speed of 1,000 revs. per min., the alternator requires 6 poles, 
and, in view of the vertical arrangement of the steam end, it 
is laid out to work with a vertical shaft on top of the turbine. 
The general arrangement of this set was shown in The Elec- 
trician, Vol. LV., p. 162, and Vol. LII OP 160.* 

J —ELECTRICAL DESIGN, 

Rotor Diameter. — For electrical reasons this should be as 
large as possible, but mechanical reasons limit it in this parti- 
cular construction to about 45 in., with a resultant peripheral 
speed of about 12,500 ft. per min. 

Lena. In view of the large output per pole, the length in 
these machines becomes considerable, and therefore ample 
provision has to be made for ventilation. In the machine 
under discussion there are seven internal air ducts of ; in. 
each, giving a total effective radiating surface of about 
50,500 sq. in., with a total length of iron — 23 in. Considering 
that the insulation between core plates takes up about 10 per 
cent. of the actual iron length, we obtain an effective length 
of iron = 1175 in. 

Armature Neucfion. — To obtain a short machine, the armature 
reaction should be high, but the required voltage regulation 
limits the designer in this direction. The theoretical ampere 
turns per pole in a three-phase machine are equal to 

J2x 1:5 x amperes per phase x turns per pole and phase; and, 
as found from experience with three slots per pole and phase 
in the stator, a correction factor of 1:15 - 1:9 has to be added 
for obtaining the actual armature reaction. The specified regu- 
lation calls for a ratio of 

no-load field ampere turns 
full-load armature ampere turns 


and since the maximum space available for field copper can be 
obtained from the preliminary lay out of the magnetic circuit, 
the armature reaction has to be chosen accordingly. In the 
present case there is room for about 16,000 field ampere 
turns per pole, with a current-density of about 1,500 amperes 
per square inch. Allowing now about 30 per cent. of these 
ampere turns as increase in excitation for counteracting the 


— about 2, 


id The first-mentioned of these two articles (Zhe Electrician, Vol. LV., 
p. 162) indicated the general lines on which these turbo-alternators are 
built, and the present article may be taken as giving the necessary sup- 
@~:ementary detail of the design of such machines.— Eb. E. 


in this case, about 78 megalines. 
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armature reaction at rated load, the available no-load ampere 
turns are 11,000 and the corresponding armature reaction 
about 5,500. With a current per phase —79, this means about 
97 turns per pole and phase or 162 turns in series per phase. 
Stator Winding.—54 slots being selected for the stator as 
most suitable, one obtains 18 conductors per slot grouped, for 
instance, as shown in Fig. 1. The insulation of such high 
voltage windings takes up a considerable amount of room, the 
area of copper, . 
in this 
area ot iron 
The method of winding and in- 
sulating these coils will be dealt 
with later; here it is sufficient to 
refer to the resultant dimensions 
of the slot as given in Fig. 1. 
The conductors consist of stranded 
cable giving a current density 
at. full load of from 1,500 to 1,800 
amperes per square inch, accord- 
ing to the character of the load. 


Magnetic Data.—From the se- 
lected number of turns in series per 
phase the flux per pole is obtained 
by the well-known formula: 

Voltage per phase x 10" 
flux — 4.4, frequency x turns’ "s 
This value, together with the 
experimentally determined leakage flux of about 3 megalines, 


space factor in the slots—i.e., the ratio 


case being only about 0:25. 


> 145^ — 


Fic. 1. 


gives by referring to Fig. 2 the following magnetic densities :~- 


Armature core = 50,000 lines per square inch. 


Armature teeth = 106,000 ai " 
Air-gap = 52,000 s 5; 
Magnet core —1023,000 * 2 
Magnet yoke = 80,000 " 


59 
From the length of the magnetic path, and by choosing the 
proper length of air-gap, the resultant no-load ampere turns at 


Fic. 3. 


—— 2 2 4 — 


Core length of shaded 
part only 16 each side 


—— ——— — 


Core length of shaded part 


NE N only 15 and on two of the 
ON corners enly 14 N 


— 


Section ros sq. ín. SS 


* (Xy 4 
EB f 
.íÍ H 
PLAN OF POLE 


N emus — Fic. 4. 


11,000 volts are made to be 11, 000 as required. After cal- 
culating the no-load saturation curve, the field excitation for 
various loads, using an armature reaction of 5,200 ampere-turns, 
is obtained by the well-known graphical method* as foliows :— 
Full load, 100 per cent. P.F. = 12,100 ampere turns. 
Full load, 85 per cent. P.F. —16,800 „ » 
50 per cent. overload, 100 per cent. P. F. = 14, 600 „, „ 
* See Voltage Regulation in Alternating-current Systems,” Paper by 


the author before the Liverpool Engineering Society, 1901, The Electrician, 
Vol. LII., pp. 701, 743, 772. 
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The corresponding valuss for the voltage regulation expressed 
as rise in volts from full load to no load with full-load excita- 
tion, are :— 

Full load 100 per cent. P. F. 7:5 per cent. 
Full load 85 „ „ P.F.=180 „ „ 
or both well within the specification. 

Field, V inding.— In view of the high excitation voltage, it 
was found necessary to resort to a double field spool, such as 
illustrated in Figs. 3, 4 and 5. It will be seen that ventilating 
spaces are provided between the two spools, as well as between 
thei inside spool and the iron core, thus facilitating the dissi- 


— e~ 


A = 18,380 


! y 
i 


B * A cos 60 
Pad 


pation of heat produced in the field winding. There are 300 
turns in series per pole, each consisting of copper strip wound 
on edge 0'035 x l in. The resistance of the winding at 60°C. 
is 2:93 ohms, this giving the following values for the excitation. 


Current. Voltage. Kw. 
No load, 11,000 volts ................ 37 109 4,000 
Full load, 11,000 volts 100 per :ent. P.F. 42-7 125 5,330 
Full load, 11,000 volts 85 per cent. P.F. 537 158 8,460 


The difference in the voltage is taken up in the field rheostat. 
LosskEs AND EFFICIENCY. 

Core Loss.—One of the most marked features of turbo-alter- 
nators is the predominating influence of the iron losses on the 
efficiency. While in moderate speed alternators the iron 
losses are about equal in value with the total copper losses, in 
the former type the iron losses may be as much as three times 
the copper losses, particularly if the insulation of the core 
plates is not made with the greatest care. It is exceedingly 
difficult to predetermine exactly the iron losses, and most 
designers multiply the theoretical loss by an empirical constant 
lying between 1:5 and 2:5. In view of the importance of this 
point, a detailed calculation of the core loss is given. 

The theoretical loss is obtained by the method given in 
Steinmetz’ “ Alternating Current Phenomena,” p. 133. The 
laminations are assumed to be perfectly insulated from one 
another—the thickness is 0°5 mm., and the specific conductivity 
K is the average value of that measured in the works labora- 
tory—i. e., has a value of 0°77 x 10° or 1:3 microhms per centi- 
metre. The hysteresis loss is based on Steinmetz’ coefficient, 
71 — 17 x 10755 which is equivalent to 3,000 ergs. per cm? per 
cycle, with a maximum induction of 8,000 lines per square 
centimetre, as given in the tests of the iron used. 


Eddy Current Losses. —P = 1:645 Vd*yN*B? x 10-1. 

y from laboratory tests = 0:77 x 10°. 

.*. P=1:27Vd?N7B? x 10 ;4—0:05em.N =50. V = Volume 
of iron. B= 7,900. 

(a) Core. P 3, 000 watts. 

(b) Teeth. P=1,600 watts. 


Hysteresis Losses.—P =» x N x BIG x V. 

(a) Core. P=7,450 watts. 

(b) Teeth. P=3,500 watts. 

Total loss 3,000 + 1,600 + 7,450 + 3,500 = 15:550 kw. 


This theoretical value should in the present case be multi- 
plied by 2, so as to take care of the loss between plates due to 
imperfect insulation, and also of the loss in the pole faces. 
Both these losses being eddy losses, they will vary with the 
square of the thickness of the plates, so that any contact 
between plates would very quickly increase this loss. From 
experiments made in this direction, it has been fully borne out 


that the iron loss consists chiefly of eddy losses, since it varies 
almost with the square of the frequency. 

Further, it is probable that the actual hysteresis loss will be 
close to the calculated value, since the total flux and cross 
section of the iron can be accurately determined, and experi- 
ments have shown that even if the distribution across the 
section of iron varies very considerably, this only has a very 
small effect on the loss. The other factor—i.e., the effect of 
higher harmonics—will also affect the hysteresis loss very 
slightly, as the amplitude of these harmonics: is not large 
enough to cause an actual reversal of magnetism, and only 
cause the magnetic cycles to be described slower at some 1n- 
stants and faster at others. This, of course, does not affect the 
area of the hysteresis loop. 

CR, Stator.—This loss, taking a mean length of turn of about 
185 in. and 60°C, amounts for full load at 100 per cent. power 
factor to 6,500 watts ; and for full load with 85 per cent. power 
factor to 9,000 watts. 

Friction and Windage.—This loss is considerable in high 
speed structures if good ventilation is aimed at. In the present 
case it is assumed to be about 20 kw., and actual tests have 
shown that this figure is rather under than over estimated. 

Efficiency.— When the above-given losses are added we obtain 
the following efficiencies :— 


Pd | Efh- 


pnt "NT om 
E C*R Core ' Fric. and 
— [ON lrmature. Loss. Windage. Total. | ciency. 
8 | — — — — ER a, 
Full 100%, P. F. 5,330 | 6,500 31,100 ; 20,000 62,930 95:9 
„ 85% P.F. 8,460 9,000 31,100 | 20,000 68,540 95:6 


Healing. Taking the core loss plus about one-third the CR 
armature loss as representing the loss taking place in the 
iron, the watts per square inch of radiating surface are 
35,000 
50,500 ee 
by the rotor, can be accepted as a guarantee that the rise in 
temperature will keep below the 40°C specified. 


IL—MEcHANICAL DESIGN AND CONSTRUCTION. 


Stator Frame.—The stator is built up of annealed and 
iapanned punchings, which are held in a cast-iron frame by 
dove-tailed keys and clamping flanges. These end flanges 
press on strong fingers supporting each tooth, thus preventing 
vibration with consequent noise.“ 

Vinding.— The windings consist of single coils per slot, 
shaped as shown in Figs. 6, 7, and 8. They are made in such 
a manner that all 
moisture is first ex- 
tracted by a vacuum 
process and then 
the interstices of 
the coil are com- 
pletely filled with 
an asphalt  com- 
pound, which is 
solid at the run- 
ning temperatures 
of the machine. This filing, in addition to preventing 
the accumulation of moisture inside the coil through the 
movement of the air caused by the variation in temperature, 
also serves to conduct the heat out of the coil at a much 
faster rate than if air were present, and therefore leads to a 
lower temperature of the winding. The coils thus filled are 
covered with a number of layers of tape, each treated in such 
a manner that a glaze of oxidised oil is formed, which is prac- 
tically infusible, and which acts as a permanent seal to the 
fibres of the tape. The finished coils are entirely moisture and 
oil-proof, remaining at the same time sufficiently flexible to lend 
themselves readily to bending and clamping, so that vibrations 
orsevere strains, such as caused by wrong paralleling or short cir- 
cuits of the system, have hardly any effect. The method of 
clamping these coils is clearly seen in the sectional drawings of 
the machine in the previous articles already alluded to. It 


* Illustrations of the stator with and without winding were published 
in the article already referred to (The Electrician, Vol. LV., p. 165, Figs. 
11 and 12.—Ep. E.] 


—:69, which, in view of the forced ventilation produced 
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may be added that it has been experimentally proved that 
machines supplied with such windings can be subjected to 
momentary short-circuits or paralleling, when in opposition of 
phase, without the slightest injury to the coils, 

Individual coils for this machine are subjected to a flashing 
test of 25,000 volts ; while the complete winding both between 
phase and to ground is tested with 22,000 volts while hot. The 
coils are held in the slots by strong wooden wedges. A dia- 
gram of winding is given in Fig. 9. 

Rotor Body.—The rotor body is completely built up of 
laminations, which eliminates the danger of blow-holes such as 
may be present in solid-steel castings. As will be seen from 
Figs. 2 and 5, the poles are keyed to the spider, and the 
spider is keyed to the shaft. In view of the high peripheral 
speed, careful calculations have to be made to guard against 
undue strains; some of these calculations referring to the 


limiting points are given below. ‘Referring to Fig. 5 the highest | 
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stresses occur in the form of bending stress across the section 
ab, tension across the sections cd and ef, and also tension 
in the keys holding the V-brackets, and the strap holding the 
ends of the coils, The forces causing bending on section ab 
are those due to the centrifugal force of the coils and the sup- 
porting flanges, and of the pole tip itself. As the outside ends 
of the coil are supported independently by straps, and the 
structure is laminated, the calculation is simplified if the forces 
acting on a section 1 in. wide in the direction of the shaft are 
considered. There are 300 turns of strip 0:035 x 1 in., making 
a weight per inch of 0'035 x 1 x 300 x 0:32 = 3:35 lbs. The 
two flanges weigh together 87 lbs. or 0-5lbs. per inch; the 
insulation 5.5 lbs. or 0-08 lbs. per inch, making a total of 
3°93 Ibs. perinch. The radius of the centre of gravity of this 
mass is approximately 19 in. 

The centrifugal force of a particle of w Ibs. at radius r, 
revolving at 1,000 revs. per min., is 28:4 wr. Hence th, 
centrifugal force due to the coil 
is 3°93 x 19x 28:4 = 2,120 lbs. 
The direetion of this force 
makes an angle of approximately 
20 deg. with the centre line of 
the pole, and this force can, 


' Fic. 9. 


therefore, be resolved into two components: one 2,120x 
cos 20 deg. = 1,990 Ibs., and the other 2,120 sin 20deg. = 730 Its. 
It is the former which has now to be considered. If this be 


assumed to act uniformly along the inside of the pole tip, the 


bending moment will be 1,990 x 1:5in. = 2,980 in. Ibs. per inch 
of length of the pole. The area of the pole tip is approximately 
3.3 sq. ins., and its mean radius 22:6 in. As every third packet 


is cut away for ventilating purposes, the centrifugal force will 
x 0-666 x 22:6 x 281 —'395]bs. This force 
has a direction inclined at 16 deg. to the centre lineof the pole, 


be 3:3 x 0:666: x 0:28 


and acts at a point 1-2 in. from ab; hence a bending moment 


= 1'2 x 395 x cos 16 deg. = 455 Ib. This gives a total bending 
moment of a b of 2,980 + 455 = 3,435 in. lb. 


If f be the maximum intensity of stress across a b, and the 


moment of resistance =} fx $ x 1:622 0:284 f ; equating this 


to the previously-obtained value of the bending moment, 
f 05285 — 11,700 Ib. per square inch. 

The V-brackets have to take up the lateral component of 
the centrifugal force of the coil, amounting, as shown above, 
to 7801b. per inch length. The forces from two coils meet at 
an angle of 1 20 deg., and are, therefore, equivalent to a re- 
sultant force equal to and acting at an angle of 60 deg. to 
either of them ; hence the key holding the V-bracket to the 
centre has to carry this force plus the centrifugal force due to 
the weight of the bracket itself. There are four brackets in a 
length of 23 in., and the key is 3in.x0-5in. This gives a 


e . . 730 x 93 
22, 800 lb. 
stress and intensity in the key of 4K 3 05 2 per 


square inch. If allowances be made for the weight of the 
bracket itself the actual force will be slightly higher than this. 

The weight of a section of the pole lin. thick is approxi- 
mately 100 x 0:95 x 0:38 —26:51b. The radius of the centre 
of gravity = 19:2 in.; hence the centrifugal force = 28:4 x 26:5 
x19:2—14,4001b. To this must be added the component 
of the forces on the field coils acting in the same direction, 
amounting to 2 x 1,990 = 3,980 lb., or a total force of 18,380 lb. 


per inch length. This gives a tension across section cd of 
8,380 : 
Pd = 4,600 lb. per square inch. 


The forces tending to cause failure across section e f are the 
centrifugal forces acting on half on the centre punchings, the 
resultant of the forces acting on three poles, and of the keys 
holding the brackets in place. 

The weight of one-half of the centre punchings is 207 x 0:95 
x0:2:255]1b. per inch. The mean radius 6:9 in., giving a 
centrifugal force of 28:4 x 55 x 6:9 = 10,800 Ib. The total force 


Fic. 10. 


will, therefore, be 10,800 + 18,380 + 2 (18,380 cos 60) + 2 (1,000 
cos 30) = 49,290 lb. This gives a stress on the section ef of 
49,290 
10:8 
The strap has a cross-section of 3 in. x 0:5 in., and has to 
support the centrifugal force due to the outside ends of the 


= 4,550 lb. per square inch. 


coil. This amounts to 28:4 x 51x 19= 27,600 lb., giving a 


97 
stress add = 8,500 Ib. per square inch. If the weight of 
the strap and other small accessories be taken in, this force 
will be slightly higher. 

The deflection of the shaft is insignificant and need not be 
considered, but the torsion in case of a short-circuit may be 
appreciable, say, between 4,0001b. and 5,000 Ib. per square inch. 

The steel used in the construction of the rotor has an elastic 
limit of approximately 40,000 lb. per square inch, so that it 
will be seen that the above stresses are well within this limit, 
and that the factor of safety, even for the highest stress, is 
approximately 3:5 at normal speed and 2:6 at 15 per cent. above 
normal speed, at which speed the emergency governor of the 
turbine will act. 

Fieldwinding and M-Brackets (see Figs. 10-12).— The fiel. 
spools consist each of two concentric coils, 9, separated by an 
air space. Each coil is built up from copper ribbon wound on 
edge, the turns being insulated by red paper pasted to the 
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copper. To locate the coils mechanically they are assembled 
between two brass flanges, 10, by means of insulated rivets, 11. 
It is essential for high speed work to obtain as rigid a struc- 
ture as possible so as to prevent alterations after the machine 
has been running, since this would tend to upset the balance of 
the machine, therefore all spools before assembly are subjected 
to high pressure and heat. The spools ara fastened to the 
rotor at both ends through straps, 5, of laminated phosphor 
bronze, which are held in place by keys, 6. As discussed 
above, the stress on these straps is relieved by brass V-brackets, 
1, resting against insulation, 4, on the side of the spools and 
held likewise to the rotor by means of steel keys, 2. Lateral 
displacement of the brackets is prevented by horns, 12, which 
fit into the ventilating spaces of the pole shoes. 
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Fie. 11 
Assembly and Balancing.—In view of the high peripheral 
speed, the question of balancing, both statically and dvnami- 


cally, assumes the greatest importance with this type of 
machine. Therefore the rotors of the turbogenerators under 
consideration are built up in sections lin. wide, the weight of 
each being first adjusted within i oz. The sections are held 
together by countersunk rivets and the proper static balance is 
obtained by boring holes. The sections are then assembled on 
a dummy shaft, and finally riveted together, as shown in 
Fig. 11. The finished rotor is statically balanced by adding 
weights to the V-brackets. In Fig. 10 the receptacles for 
such balancing weights are marked 3. 

After the completed machine is assembled and carefully 
lined up on the turbine, the adjustment for dynamic balance 
is carried out both mechanically and magnetically. The 


mechanical balance is obtained by bringing the machine up to 
as nearly normal speed as possible and observing the running 
of the shaft, then shutting down and adding judiciously 
balancing weights in various points of the circumference on 
top and bottom. This is repeated until all vibrations have dis- 
appeared, thus indicating that the balance is perfect. The 
above process may take anywhere between 12 and 48 hours. 

The magnetic unbalancing due to inequality of the flux in 
the various pole-pieces is overcome by short-circuiting turns of 
the winding on the strong poles through special taps brought 
out from each spool, The play of several thousandths of an 
inch which exists between the bearing and the shaft makes it 
possible to observe in which direction the field is drawn when 
the field exitation is applied. This test is first made at low 
speed with the middle bearing removed, and afterwards it is 
repeated at full speed with the bearing in place. 


Another more complicated method of investigating the 
magnetic balance consists in taking oscillograph readings on an 
MER coil, the various poles being marked on the film by 
a special contact device. The resulting record indicates 
directly the weak and strong poles. Fig. 13 is from a photo- 
graph of the assembled rotor. 

Ventilation—Careful consideration has been given to the 
questions of ventilating the field winding and obtaining a down- 
draught as protection against any hot air or steam which"might 
tend to rise from the turbine end. The former is obtained 
through the use of ventilating cups on topof the turbine (marked 
8 in Figs. 10 and 11), which force the air through special 
channels arranged in the rotor punchings, between and around 
the field coils, and hence through the stator air ducts. 


Fie. 13. 


The down-draught is obtained by shaping the V-brackets 
between the poles in such a manner that they will act as fan 
blades, which divert the air in the gap downwards, thus pre- 
venting the steam and hot air from rising (see Fig. 14). 


WEIGHTS AND FLvwHEEL EFFECTS. 


Stator complete with end shield = 25,000 lb. 
Rotor complete with shaft and half coupling = 11,000 lb. 
Turbo alternator total = 86,000 Ib. 


Active material, sheet iron = 16, 000 lb. (stator and 


poles). 
2,500 Ib. (stator and 
rotor). 
Moment of inertia as found by retardation tests = 115,000 Ib. ft. 
Flywheel effect = 8,750 ft.-tons, 
or about 5:5 ft, tons per kilowatt. | 
It is interesting to compare the above figures with the corre- 
sponding ones of a slow-speed generator of the same output 
and similar specifications, except the speed, which is 94 revs. 
per min., and the number of poles, which is 64. The generator 


copper = 


57 7 


Fia. 14. 


in question has a separate flywheel, which means more favour- 
able figures than a machine would show where the necessary 
flywheel effect is embodied in the rotor, thus requiring an 
appreciably larger diameter for the whole machine :— 


Stator complete with out-board bearing ...... = 40,000 lb. 
Rotor complete with shaft and half coupling .. = 30,000 lb. 
Flywheel to give satisfactory parallel operation= 90,000 lb. 
Slow-speed alternator and flywheel ............ 160, 000 lb. 


: . ; f sheet iron = 16,000 lb. (stator and poles). 
Active material copper = 8,500 Ib. (stator and rotor). 

Flywheel effect (flywheel and rotor) =3,700 ft.-tons, or about 2:5 ft.-tons 
per kilowatt. 


The above comparison thus demonstrates for the high-speed 
alternator: (1) Greater economy in the material, especially 
copper; (2) more efficient use of the material for obtaining 
flywheel effect. 


D 
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Messrs. F. H. Lloyd & Co., except for the main line crossings 
referred to above, where special sections supplied by Messrs. 
Hadfields are used. 

The most interesting feature of the line is, of course, the 
electrical equipment of the track and the ingenious method 
adopted for picking up the current, invented by Messrs. 
Griffiths & Bedell. As mentioned above, the G.-B. system 
has been already described in The Electrician, but a short 
résumé of the arrangement will not be out of place. The 
underground conduit itself consists simply of an ordinary 
glazed vitrified stoneware pipe of 5 in. internal diameter, which 
is laid under the centre of the track and embedded in concrete. 
The total depth of excavation necessary is small, as the depth 
of the underside of the conduit below the rail level is only 
16 in.; but even this figure can be reduced for passing over 
bridges and in other situations where the available depth is 
limited. The thickness of the concrete between the top of the 
conduit and the granite setts is 5] in. Access boxes are provided 
at intervals of 200 yds. to 400 yds. along the track. 


LINCOLN CORPORATION TRAMWAYS. 


An opportunity was given on Tuesday last to a number of 
representatives of the Press to inspect the new system of tram- 
ways which have now been running at Lincoln for about a 
month. The Electricity committee, after fully investigating 
the various possible systems, decided on the recommendation 
of the chairman, Ald. C. H. Pratt, to equip the line on the 
« G.-B.” surface-contict system. Although the system was a 
new one, and had only been seen in operation on a short 
experimental track, the Corporation were satisfied from the 
very complete guarantees which the originators of the system 
were prepared to give, that the confidence they exhibited in 
their system indicated a more than probable chance of success. 
So far the working has been satisfactory, but it will be interest- 
ing to learn at the expiration of the guarantee period how the 
cost of maintenance has compared with that of the overhead 
trolley system. 

A description of the track at Ilford, where the preliminary 
experiments with the system were carried out, was given in | 
The Electrician, Vol. LIL., p. 456. The apparatus in use at Lin- 
coln is substantially of the same design, differing only in detail. 

1} miles of double track and i mile of single track of 
4ft. 8hin. gauge have been laid, but another 3 miles of 
track will probably be equipped in the near future. Rails 
of British standard section No 3, weighing 100 lb. per yard, 
are used on the straight portions of the track in 45 ft. lengths, 
and heavier sections, up to 106 Ib. per yard, are employed on 
the curves. The fish-plates are of the “Dicker” pattern, 
2ft. long and with six holes to take bolts 1 in. diameter and 
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Fic. 1.—Conpuit, CABLE AND INSULATOR. 


4 in. long, Ibbotson’s lock nuts and Bayliss- Jones Eureka 
nuts being used. The rails and fish-plates were supplied by 
the North-Eastern Steel Co., of Middlesbrough. Anchor 
joints of the “Cooper” type, 2ft. long, are riveted to the 
flanges of the rails, and intermediate anchors, 16 in. long, are 
provided midway between these. The section of the tie bars 
is 2 in. by à in., and these were obtained from Messrs. William 
Bain & Co., of Coatbridge. All the track, with the exception 
of a portion paved with Jarrah blocks, is paved with 4 in. x 5 in. 
setts supplied partly by Messrs, W. Griffiths & Co. and partly 
by the Mountsorrel Granite Co. These are mounted on a bed 
of 7:1 concrete, the cement for which was supplied by Messrs. 
C. & T. Earle, of Hull. The rails are bonded by protected 
copper bonds (4/0 B. & S.) 12 in. long, supplied by the Forest 
City Electric Co., of Manchester, screw compressors having 
been used for fixing. At points and crossings, long stranded 
bonds are used of the same type as those employed for the 
inter-rail and inter-track bonding. 

At two points in the High-street there are level crossings 
where the tramway crcsses the double tracks of the Great 
Northern and Great Central Railways. Catch points supplied 
by Messrs. Edgar Allen & Co. are provided on each side of 
these crossings and connected up with the crossing gates. 
The special work for these crossings, for the Cross o' Cliff 
junction and the car shed entrance is of Messrs. Hadfield's 
construction, who also supplied the * Era" manganese steel 
points and crossings at all other parts of the line. As will be 
seen from the details, given below, of the electrical system, it 
is necessary to have short lengths of non-magnetic rail in the 
loops and cross-over roada at all points where the rail crosses 
the line of the contact studs. These are made of a special 
quality of non-magnetic manganese steel from the works of 


Fic. 2.—Vigw SHOWING CONDUIT IN PLACB. 


The conductor consists of a stranded galvanised iron cable 
1} in. in diameter, and is supported on circular corrugated in- 
sulators, as shown in Fig. 1, placed at intervals of 9 ft. Above 
each insulator is the apparatus which makes contact between 
the surface stud and the cable while the car is passing. The 
conduit and the projections containing the contacts are clearly 
shown in Fig. 2, which is from a photograph of a portion of 
the Lincoln track under construction. The studs themselves 
are of cast iron with a surface 10 in. by 23 in., wider studs 
being used in a few special cases at crossings. The studs are 
embedded in solid granite blocks recessed out to receive them, 
bitumen being run in between the stud-head and the block. 
They do not project at all above the road surface, thus pre- 
senting a great advantage over most other surface-contact 
systems. The insulators are supported on galvanised steel 
pins which pass through the conduit on one side, and through 
a hole in the centre of the insulator into a stopped hole 
on the opposite side of the conduit. The ends of the pins 
which project through the conduit are connected together 
by means of a galvanised iron strip (shown in Fig. 1), which is 
connected at intervals to the rails. The object of this is to 
ensure that no stud can ever become “live” in consequence 
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of leakage over the surface insulating the source of supply from 
the stud. 

The method by which contact is made between the stud is 
best understood by reference to Fig. 3, which shows a cross- 
section of the track. The upright iron stalk bolted to the 
centre of the stud is forked at the lower end and lined with 
brass. Within this fork is mounted the moving iron switch 
piece, normally held up in its place by springs, nd electrically 
connected with the stud by a flexible connection. On the 
lower end of the switch piece is fixed a renewable carbon con- 
tact which hangs directly over and about 8 in. away from the 
bare cable and ready to make contact with it when depressed. 
This small switch piece, weighing only about 6 ounces, is the 
only moving part in connection with the equipment of the track. 

When a car passes, the magnet which it carries causes lines 
of force to pass through the stud, stalk and iron cable, with the 
result that the iron switch piece tends to move in a direction 


Fic. 3.—CRo8e-8ECTION OF TRACK THROUGH CENTRE oF STUD. 


to bridge the air gap between the stalk and the cable and is 
thus pulled down and held in contact with the cable as long as 
the car, with its magnet, is passing over the stud. 

The arrangement by which the current is collected by the 
car from the stud is equally simple. The collector itself is a 
chain of cast-iron links (shown in Fig. 4) spring suspended 
within a long slot in one pole of the magnet. The links are 
simply strung together on a steel cable passing through holes 
drilled in the body of the links and clamped thereto by set 
screws. When the car passes over a stud each link is attracted 
down in turn and makes contact with the stud in an exactly 
similar manner to the way in which the switch piece under 
the stud makes contact with the cable, and as each link reaches 
the end of a stud it is drawn up out of contact with the road 
by aspring. The magnet is rigidly attached to the car truck 
and lies in a horizontal position. In consists of two long pole 
pieces united by three yokes carrying the coils. One pole lies 
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Fic. 4.—Car MAGNET AND COLLECTOR CHAIN MAKING Cox TAC T WITH STUD. 


over the centre of the track and contains the contact chain, 
the surface of which normally lies about $in. above the stud. 
head level the otber lies at the side, near one track rail, 
about 2 in. above the rail level. The magnetic circuit thus 
passes from the central pole through the chain stud and cable, 
where it spreads out and passes through the ground to the 
track rail and back to the side pole of the magnet. It might 
be thought that a circuit containing so large an air gap would 
be hopelessly inefficient, but the section of the gap is so large 
compared with the section of the stalk of the stud, that the 
contractors state that even a crowbar laid across the track does 
not cause appreciably more lines to pass. The magnet is 
energised by a few accumulator cells connected up in the 
manner shown in Fig. 5. The coils and battery are so con- 
nected that when the motors are taking current, their current, 
when small, assists the battery in exciting the magnet, and 
when large recharges the battery; in this way no special arrange- 


ments have to be made for charging. The batteries were 
supplied by Messrs, Pritchetts & Gold. A short-circuiting 
device consisting of a light wire brush is provided at each 
end of the car which would cause a cut-out to open in event 
of any stud accidentally remaining “live” after the car has 

ed. The collection of current by this means has been 
found to be absolutely continuous up to the highest speeds 
for which the cars are designed, and the leakage is stated 
not to exceed an average of 0:3 amperes over the three 
miles of track. The energy required to excite the magnet 
is 11 amperes at 18 volts, which, at an average speed of 8 
miles per hour, works out to 0:0247 kw. per car mile. The 
cars are moved about over the pits in the car sheds by flexible 
cables, as it was impracticable to carry the conduit over the pits. 

One advantage claimed for the system is that the cost of 
maintenance is very low. The life of the stud is expected to 
be at least as long as that of the rails, and the cost of renewing 
the stud heads throughout a mile of track is stated to be less 
than that of renewing an equal length of trolley wire. The 
cable can be easily drawn out of the conduit at an access box 
for inspection and replaced, as the insulators are free to revolve 
on their pins and act asrollers. The carbon switch contacts are 
also easily renewed by withdrawing the studs from the sur- 
face, as the joint between the stud and the block is only made 
with bitumen. 

It must be borne in mind that the main current is never 
broken on the contact at the cable, as the magnetic lag causes 
the switch to remain closed until after the chain has left the 
stud. The only current broken at this contact is, therefore, 
the leakage between the stud and the rails. Also, it is only 
on occasions of a neighbouring stud remaining accidentally 


Fic. 5.—Diacram or ELECTRICAL CONNECTIONS ON CAR. 


dead that the main current is ever broken on a stud-head. 
The sparking visible, even at night in bad weather, is very 
considerably less than in most overhead trolley systems, In 
addition to the much greater sightliness of the system, a con- 
sideration in a town so rich in architectural beauties as Lincoln, 
it is pleasant to be without the usual unpleasant “sing " of the 
trolley wire, as the action of the chain is practically inaudible, 
even from inside the cars. That the apparatus runs smoothly 
and well at present there is no doubt, but the results of a few 
years' working in all weathers can alone determine the suita- 
bility of the system for extended use. | 

Eight double-decked cars are at present running, all mounted 
on the Brush Company's radial trucks, six have open tops, and 
two closed top cars are also in use. The motor equipment of 
each car consists of two standard Westinghouse traction motors 
of 25 H.P. rating for the open cars and 30 H.P, for the larger. 
cars. Standard Westinghouse series parallel controllers with 
electric braking positions are used, and the introduction of 
the Westinghouse track brake is contemplated. 

The current is supplied through Callendar feeders from the 
Corporation's combined lighting and traction station. A separate 
traction board is provided to which any one of the generators 
can be coupled by a special two-way switch, the same machines. 
being used for lighting and traction. The working of the 
trams is entirely in the hands of the city electrical engineer, 
Mr. Stanley Clegg, to whom, in addition to Messra. Griffiths & 
Bedell, and their engineer-in-charge, Mr. M. Hird, we are 
indebted for much of the information in this article. 
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THE LONDON-GLASGOW TELEGRAPH CABLE. 


The Post Office promised last year that the underground 
telegraph cable which is being laid from London to the North 
should be extended to Glasgow by the end of the present 
financial year—i.e., by the end of next March—and there is 
no doubt that this promise will be fulfilled. In fact, so great 
is the progress that has been made that The Times and other 
journals have published premature statements to the effect that 
the line is already working. The pipe line is now complete and 
all the cable is safely delivered and most of it is in position, 
but the final jointing up and testing is still to be done. 

While the London-Birmingham section was being laid we 
published a detailed description of the work that was bein 
done.* This part of the cable is a 38-pair paper-insulate 
lead-covered cable, the conductors weigh 150 b. per mile, their 
capacity is 0 065 mf. per mile, and the diameter over the lead 


Fie. I. DRAM or DIESELHORST-MARTIN FOUR-PAIR CABLE. 


is approximately 2:6 ins. In the extensions from Birmingham 
to Warrington and from Warrington to Glasgow, different 
types of cable are used, and they contain a greater number 
of wires. The external diameter of both cables is not much 
greater, however, and a 3 in. cast-iron pipe with socket joints 
1s used exactly similar to that employed on the first section. 
The makers of the cables were the British Insulated & Helsby 
Cables (Ltd.), W. T. Henley's Telegraph Works Co., Messrs. 
Siemens Bros. & Co. and the Western Electric Co. 

On the Birmiugham-Warrington section, the cable contains 
37 pairs of 100 lb. conductors, laid up in the usual way with 
one pair in the centre and successive layers of six, 12 and 18 
pairs. Over this, however, comes a layer of 29 single copper 
701b. conductors, each protected individually by a screen of 
copper foil over the paper insulation. This screening tape is 
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Fic. 2.—D1aGRam OF WARRINGTON-GLASdow CABLE. 


of soft 100 per cent. conductivity copper, 3 mils thick and 
0-3in. wide; it is laid on as a tape, with a 30 per cent. over- 
Jap in the usual mauner, and the diameter over the copper 
tape is 225 mils. The paper used for the insulation is of the 
strong variety customarily employed for this purpose, and it 
was specified that a strip 1 in; in width should be able to sup- 
port a weight of 4 lb. for each mil thickness of the paper, 
the minimum thickness of the actual paper employed to 
be 6 mils. The same paper is used for insulating the pairs and 
the single conductors, but in the former case different colours 
are employed to ensure correct jointing and easy identification 
of the wires. Between each layer of pairs there is a spiral 
wrapping of paper 3 mils thick, but there is purposely none 
over the screened single conductors, so that the copper around 
the latter should come in direct contact with the lead. The 


* The Electrician, Vol. XLIL, p. 465, 


lead sheathing is 150 mils thick, and the diameter of the whole 
cable is 2:/7in. The following maximum capacities and 
minimum insulation resistances at 50°F. are specified :— 

Single Conductors.—0°12 m.f. per mile; 500 megohms per 
mile after one minute's electrification. | 

Paired Conductors.— 006 m.f. per mile (wire to wire, others 
insulated) ; 5,000 megohms per mile (between one wire and all 
others earthed) after one minute's electrification. 

In the cable from Warrington to Glasgow, the conductor-pairs 
are laid up on the Dieselhorst-Martin principle. The 100 lb. 
conductors, after being insulated with paper, are laid up in 
pairs, then the pairs are “twinned " together into a two-pair 


Fic. 3.—SxxrcH Map sgowine RourTE or LoNpoN-GLAscow TELEGRAPH 
CABLE. 


cable, and finally a pair of these two-pair cables are laid up 
together. This is shown diagrammatically in Fig. 1. There 
are seven of these sets of four pairs in each cable, and they are 
surrounded by 29 screened 70 Ib. conductors as in the Bir- 
mingham-Warrington cable, but first six ordinary pairs of 
1501b. conductors are laid in to fill up the interstices. The 
whole arrangement is shown diagrammatically in Fig. 2. Itis 
seen that this cable gives 65 circuits. The insulation and lead 
sheathing are similar to those in the Birmingham-Warrington 
section. A maximum wire-to-wire capacity of 0-06 and 
0-065 m.f. per mile was specified for the 100 Ib. and 150 lb. 
pairs respectively, 0:12 m f, per mile between each screened 


Fic. 4.—PhRorECTED JOINT WITH AIR-NOZZLE. 


single conductor and all the others earthed. The object of 
laying up the pairs in the manner described is in order that 
they may be employed in parallel if the equivalent of a heavier 


conductor be required. For instance, if two of the pairs are 
used in parallel, the equivalent of a 2001b. copper conductor 
is obtained, but the capacity is less than if two pairs of an 
ordinary 28-pair cable were used in parallel. 

The outer screened single wires of the cables are employed 
for ordinary telegraph traffic, in many cases for comparatively 
short distances only, while the paired wires serve for high- 
speed transmission on the longer distances. Although there 15 
little doubt that the cable might be employed for telephone 
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traffic with the addition of “loading” coils for the longer | Fig. 5. At intervals of five miles there are test pillars (Fig. 6), 
distances, it is primarily intended for telegraphic purposes, containing cable-connection boxes (Fig. 7). 

Fig. 3 is a sketeh map showing the line of route, from For drying-out the cable, and for testing purposes, a dessi- 
which it will be seen that the total distance from London to | cating pump, driven by a portable petrol engine, is used, 
Glasgow is 409 miles, London-Birmingham 117 miles, Bir- | and this is mounted on a lorry, as shown in Fig. 8. The 
mingham- Warrington 80 miles, Warrington-Carlisle 117 miles, | engine is not used to drive the lorry, and is permanently con- 
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Fic. 5.— STREET Box AND COVER FOR JOINT WITH ÁIR-NOZZLE. 


is laid in a 3in. cast pipe lead-jointed in the usual manner. | Hulbert & Co. This supplies compressed air to a receiver, 


Carlisle-Glasgow 95 miles. As already mentioned, the cable nected to a Boreas" air-compressor, made by Messrs. Lacy- 
The jointing of the cable is carried out in a similar way to that | and the air is delivered to the cable through four cast- 


described in connection with the London-Birmingham section. | iron cylinders containing calcium chloride. The engine is 
Each conductor is jointed by a soldered copper sleeve, and the | supported on springs from the lorry axles, but four bolts 
joint is insulated with a paper sleeve. The insulation is dried = 8 1 — 
by placing a brazier at each side of the joint until no more fo — — Ro es — 


——— oo om A—— 21 — =. 


moisture is driven off, and the test for this is to hold a mirror 
above the joint and to notice whether it is dulled with water 
vapour. A lead sleeve previously passed over one end of the 9 (OPER S o5 

cable is then pulled over the joint, and a plumber's “ wiped ” e 2 „ 
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Fic. 7.— CABLE Connection Box. 
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are provided to take the weight of the engine off the springs 
when running. The normal speed of the engine is 700 revs. 
per min., and the compressor runs at 300 revs. and can supply 
10 cubic ft. of air at 30 lbs. per sq. in. pressure when running at 
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Sectional Plan G.H. 
Fic. 6.— TEST PILLAR. 


Joint is made on each side. The cable is laid for the greater 
part in 150 yd. lengths south of Carlisle, and 220 yd. lengths 
north of that point. At about every }-mile an air-nozzle is 
soldered into the lead sleeve of the joint, so that compressed 


“Pr * 


air can be passed through the cable to dry out faults and to Fic. 8.—PoRTABLE PETROL MOTOR. 
test it. After each joint is completed, the lead “wipe” is | E, Petrol Engine. C, Compressor. R, Air-receiver. D, Desiccator Cylinders. 
covered with soap suds, and the joint is tested with compressed Er KOLEO TERN Ta ATORO SIDA: 


air at 25 Ib. per square inch pressure. The usual manner of this speed. In the illustration the set is shown open, but a light 
protecting the joint and air-nozzle is with a split cast-iron | canopy is provided to protect it from the weather. 

sleeve, as shown in Fig. 4; but under roadways or pavements Our thanks are due to the Engineer-in-chief of the Post Office 
the excavation of which would be expensive and troublesome, | and his staff for placing at our disposal the information con- 
a regular street box with a cover is employed, as shown in ' tained in this article. 
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CABLE LAYING IN THE CLYDE. 


The following description of two crossings of the Clyde and 
accompanying photos may prove of interest to cable men in 
general Both crossings were,made in connection with the 
large system of mains at present being laid down by the 
Clyde Valley Electrical Power Co. to supply power from 
their generating stations at Yoker and Motherwell. The first 
crossing carried out was, at Bogleshole Ford, about 7 miles 
above Glasgow, and presented no serious difficulty, there being 
no traffic on the river to contend with; also as the depth of 
water did not exceed 30 in., the chief point to consider was 


river, as many as 40 vessels, many of large size, sometimes 


a given point in an hour. From observations it was 
found that low water on a Sunday was the only feasible time, 
and all preparations were accordingly made during the previous 
week. Further difficulties lay in the nature of the river bed, 
which has been proved to a depth of 70 ft. to be of soft mud, 
and the consequent instability of the stone pitching embank- 
ment. To counteract the possibility of the sinkage of the 
cable and consequent excessive strain on the shore ends, tim- 
ber “slip ways” were built on either bank, and at the head of 
each slip way a large pit, semi-circular in plan, was built. In 
this latter a considerable amount of slack is left, and-the posi- 
tion of each cable is marked and inspected at reglar intervals. 


CABLE BEING LAID ACROSS BOGLESHOLE FORD. 


how to enable men to keep their foothold in the rapid current. 
The photo makes the method of operation clear. The cables, 
four in number, were carried one at a time across the im- 
provised bridge and dropped into the water, They were then 
cleated together and lowered into a trench cut 2 ft. below the 
river bed. This trench was then left to silt up naturally. 


CROSSING AT YOKER. 


Great expedition had to be used at this crossing owing to the 
fact that the level of the water frequently rises 5 ft. or 6 ft. in 
as many hours. The ends of the cable lengths are above flood 
level, so that the joints will never be below water. 

The second crossing, illustrated, presented much greater diffi- 
culties. The situation is 6 miles below Glasgow Harbour, and 
the crossing was made to enable the company to transmit energy 
to the district lying south of the Clyde—embracing the impor- 
tant Burghs of Renfrew, Johnstone, Barrhead, &c. The most 
important of these difficulties was the traffic up and down the 


Preparation had been made for laying by dredging, the river 
bed being first levelled to 24 ft. 6 in. below low water level, 
and a trench 10 ft. wide and 3 ft. 6 in. deep being afterwards cut. 
This trench was made by the Clyde Navigation Trust dredger 
in 24 working days. At the bottom of each slipway a length 
of sheet piling was driven to strengthen the stone pitching. 

The cables to be laid were five in number, three being 
three-core lead-covered and double-armoured  11,000-volt 
cables, and the remaining two were eight-pair telephone cables, 
all being of the British Insulated & Helsby Co.s make. The 
drums were mounted on three barges lashed together, and the 
whole was drawn over by a steam winch, starting from the 
south bank. Mr. H. A. Barnett, who sends us these particulars 
and illustrations, informs us that the actual time taken in cross- 
ing the navigable part of the channel was 45 minutes, during 
which short period no less than five large steamers passed up or 
down, and the stoppages thus caused accounted for probably 
35 minutes of the time. The barges were kept straight by guy 
ropes attachedto anchors put down one upand one down stream. 
The greatest difficulty of the whole work was encountered in 
landing the ends of the cable at the north shore, owing to 
their great weight viz., 42 lb. per yard run; but this was again 
successfully surmounted, the plant landed and everything 
cleared away within seven hours of the start, which, con- 
sidering the amount of material involved, shows smart work. 


1,000kw. Portable Sub-stations.—The Street Railway J ournal 
describes two portable sub-stations which are used for dealing 
with exceptional traffic and special emergencies on the Long 
Island Railway. Each consists of an all-steel car, which carries 
a 1,000kw. rotary converter and three static transformers. 
The use of portable sub-stations is by no means new, but it is 
interesting to note that these are of a size larger than has pre- 
viously been attempted. At special points on the railway 
system, such as race tracks, where the traffic is at times abnor- 
mally heavy, steel concrete buildings are provided where these 


| portable sub-stations can be housed and connected up. 
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DICK, KERR & CO. s ORANE MOTORS. 


The experience gained in tramway and heavy power work has 
enabled the firm of Dick, Kerr & Co. to design a motor which appears 
particularly well adapted for cranes, hoists, and purposes where the 
performance of the motor is heavy yet intermittent. It is semi- 
enclosed, series wound, and is in most respects similar to the firm's 
traction motor. The poles are built up of laminations bolted in a 
cast-steel shell, and the armature is slot wound. The core is built 


Fic, 1.— GENERAL View or Dick Kerr & Co.’s CRANE MOTOR WITH 
MaosNETIC Brake, 


up of discs, which are keyed direct on to a hammered steel shaft, all 
the windings being impregnated with high insulation black varnish. 
Attention has been given to the adequate ventilation of the motor, 
the steel shells being provided with air ducts, the armature core 
having the usual ventilating grooves. Carbon brushes are employed, 
these being fixed at all loads. Ring-lubrication is adopted, special 
provision having been made to prevent oil being thrown on to the 


Fic. 2.— VIEw or ENpD-sHIELDS, ARMATURE AND MAGNETIC BRAKE OF 
CRANE MOTOR. 


insulation. The motors are constructed with or without counter shaft 
bearings, and can be supplied with a special electric safety brake or 
clutch, This brake (see the general views, Figs. 1 and 2, and the detail 
drawing, Fig. 8) is formed in an extension of the commutator bearing, 
an annular space being provided in which is carried an exciting coil, E. 
On the extended hub is carried a conical cast-steel ring, R, which is 
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Fic. 3.—Szgcri0N or MAGNETIC BRAKE FoR CRANE MOTOR. 


free to move laterally; in this ring ste l springs are carried, which 
normally:end to push the ring away from the face of the magnet. At 
the extreme end of the motorsha!t a malleable-iron crown, C, is keyed. 
When the motor is disconnected from the power service, the spiral 
springs thrust the conical tee! ring iuto the crown. If current is 


switched on the electric magnet becomes energised, and the action 
overcoming the thrust of the springs, the ring is attracted to the face 
of the magnet, which leaves the crown and, consequently, the shaft 
free to revolve. Crane motors are built in 10 standard sizes, 
ranging from 2 H.P. to 55 H.P., and designed for either 250 or 500 volts. 

A special type of controller has been designed for tne crane equip- 
ment, there being variations in the form according to the work for 
which it is intended. It is designed to be self-contained with resis- 
tances which form part of the underframes. One of its special 
features is the blow-out solenoid (which forms a notable feature in the 
firm's tramway controller), embodying the patent metallic shield— 
t.e., its windings are armoured with hard drawn copper shield rings, 
on to which, in switching back and off,the arc strikes, flashing 
away from the contact tips right into the strongest field available, it 
there tending to encircle the shield, but being extinguished in the 
attempt. 

Fireproof partitions between fingers limit end play of arc, and 
protect the side frame and sheath end guard to which the windings 
are screw clamped ; the connections to the finger boards being auto- 
matic, when the solenoid is dropped home over cylinder, the solenoid 
may be thrown back on hinges for inspection, or lifted out bodily if 
necessary. The sheet iron arch is slipped in from above, and 
covers in all live contacts. 

The foregoing particulars are taken from a new catalogue on 
“ Direct-current Stationary Motors just issued by the firm. In 
addition to the above information, it contains descriptions, illustra- 
tions and much technical data on motors for general purposes. 


THE MAINTENANCE OF UNDERGROUND MAINS.* 
BY GEORGE L. BLACK. 


GENERAL LAY-OUT OF GLASGOW SYSTEM. 


Up to three years ago, the whole of the current required was 
generated by direct-current machines and sent out from three gene- 
rating stations by low-tension feeders. The rapid growth in the 
demand for connection made it necessary, however, to lay down 
additional plant, and owing to the fact that the tramways depart- 
ment had at that time some surplus plant at its Pinkston Power 
Station, arrangements were made for taking asupply in bulk at the 
Waterloo-street Station of the electricity department. The energy 
so taken was used for driving H.T. induction motors, direct-con- 
nected to continuous-current generators. The electricity depart- 
ment has lately laid down some three-phase 6,500 volt turbo-alter- 
nators and erected additional sub-stations, and ere long most of the 
electrical energy required for lighting and power in the city will be 
handled by means of these converting sub-stations. 


High tension Mains.—These mains are three-core cables, paper 
insulated, lead covered, and armoured in accordance with the Board 
of Trade regulations. For the most part they have been drawn 
into earthenware ducts laid in concrete. A portion, however, is 
laid in the solid system in wooden troughing, treated by the Has- 
kinising process. These high-tension cables run direct from the 
generating station to the N and terminate at either end 
in trifurcating boxes in the station tunnels. They have no discon- 
necting points en route. 

Low tension Feeders.—These consist of triple-concentric cables 
all of 1sq. in. X 1sq. in. X O0˙3 sq. in., the smaller sectional area 
being that of the neutral conductor. Some have impregnated jute 
or paper insulation with & lead sheathing and others paper insulation 
with vulcanised bitumen sheathing. All these are laid on the solid 
system in either cast-iron, earthenware or impregnated wooden 
troughing. | | 

Low. tens on Network.— Most of the distributing network also 
consists of triple-concentric cables, and of the same classes of cables, 
and laid in the same fashion as the feeder mains. After experience 
of all the above cables and troughing for low-tension work, the 
paper insulated bitumen-sheathed cable,laid in wooden troughing 
filled in with pitch, has been adopted as the standard. The bitumen 
sheathing obviates the likelihood of electrolysis of a metallic sheath- 
ing, and what is perhaps more important, leaves no chance for the 
trouble experienced when the sheathing of lead has become alive 
owing to a fault, and has caused arcing at a point perhaps far dis- 
tant where the lead has been in accidental contact with earth. 
Wooden troughing is cheap, and is likely to have as long a life as 
thin cast-iron troughing if one may judge by the condition of cast- 
iron gas pipes which have been in the ground for a few years. It 
was the practice at first to use refined bitumen as a filling, but after 
trying good pitch mixed with a suitable amount of pitch oil, it was 
concluded that the further use of bitumen was not justified. Experi- 
ence has proved this to be correct. The pitch filling put down five 
years ago is found to-day in excellent condition. The melting point 


of pitch is low compared with that of bitumen, and there is less 


* Abstract of a Paper read before the Glasgow Local Section of the 
Institution of Electrical Engineers on Tuesday. 
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chance of the bitumen sheathing of the cables being damaged in 
filling. There are also in use as distributing mains parts of the 
eriginal network laid out by Professor—now Sir—A. B. W. Kennedy, 
in 1898. "These consist of single armoured cables, jute insulated 
and lead covered, some copper strip in cast-iron culverts, and single 
rubber cables drawn three into 8 in. or 4in. cast-iron pipes. In 1899 
the Corporation acquired the undertaking of the Kelvinside Electri- 
city Supply Co., and most of the company's cables are still in use. 
It was found necessary, however, to open all the joints and branch 
connections for the purpose of bonding the lead of the cables, which 
are lead covered and armoured, and to reconstruct the disconnecting 
boxes in order to make the system suitable for the increased pres- 
sure of 250 and 500 volts. The low-tension feeders have been run 
as far as possible in groups, and at various convenient points, such 
as feeding-point chambers, are looped in and out again. This allows 
changes in the feeding arrangements to be easily and quickly made 
in cases of emergency and as the load varies from time to time 
during the year. The feeders terminate at the distributing end in 
large cust-iron underground chambers, to which are brought the 
whole of the distributing cables for the various streets in the neigh- 
bourhood of the feeding point. The feeder is connected directly 
without fuses to three main ’bus bars, and the distributors are con- 
nected through fuses to the positive and negative bars, and directly 
without fuses to the neutral bar. As a rule, eight or ten distributors 
radiate from each feeding point. These distributors have no con- 
nection with one another nor with any distributor connected to any 
other feeding point. This arrangement was decided upon 
only after mature consideration. It is one that certainly 
conduces to the general safety of supply, both as far as 
the undertaking and the public are concerned, and in case 
of trouble lends itself to a less costly and more scientific 
system of fault localisation than that of waiting for a 
police report of a column of smoke, which is often the 
method used on an unfused, linked-up system. The four- 
way and eight-way disconnecting boxes at street corners 
are also made of cast iron, and have 'bus bars and fuses 
similar to those in the feeding-point chambers. During 
the last two years a considerable number of section pillars 
have been erected instead of underground manholes. 
These pillars have the advantage of being somewhat 
cheaper in first cost, involve a minimum of disturbance to 
555 street during erection and are drier than underground 
xes. 
TESTING OF MaIns. 


All makers of cables submit the finished article to insu- 
lation, pressure and bending tests before allowing the cables 
to leave their works, with the result that, provided no 
damage has been received in transit, cables are practically 
always received in perfect condition. In 10 years’ exten- 
sive experience of all sizes of cables the author has come 
across only two cases of faults in manufacture. It is 
desirable, however, that tests should be made on cables 
immediately after laying and before jointing the different 
lengths  High-tension cables should be first tested for 
insulation between cores and to earth, then subjected to 
& pressure test of at least double the working pressure 
for 15 minutes and then again tested for insulation as 
before. Low-pressure cables should be tested for insula- 
tion, and may also be subjected to a pressure test, though the 
necessity for it is not so apparent as in the case of high-tension 
mains. 

For high-tension three-phase systems there are provided in the 
5 station three electrostatic voltmeters, one instrument 

eing connected between each main ’bus bar and earth. Under 
normal conditions all will read alike, but in the event of the insula- 
tion of one phase dropping, its potential to earth will at once drop 
and will be indicated on its voltmeter. 

Fig. 1 illustrates an arrangement on the low-tension mains which 
has been devised to meet as far as possible any contingency arising 
in respect to an “ earth " coming on either the positive or negative 
side of a network. A connection is taken from the neutral 'bus bar 
in the generating or sub-station to a central zero ammeter reading 
up to 12 amperes on either side. In series with the ammeter is a 
solenoid placed on the base of a switch which can short-circuit the 
ammeter. (This switch is normally in the off” position.) Next 
comes a knife switch, to which a long handle can be fitted, and then 
a fuse proportioned to blow at 50 amperes. As a shunt across the 
fuse are connected about 12 100 c.p. 250 volt lamps. From the 
bottom of the fuse, connection is made to the station earth-plate. 
Should an “ earth" come on either positive or negative side, the 
ammeter will immediately indicate the faulty side of the system. 
If the leakage current is less than 12 amperes, the only indication 
of the disturbance will be on the scale of the ammeter. If the 
current, however, exceeds 12 amperes, the ammeter will be short- 
circuited by its switch dropping, and if the current exceeds 50 
amperes the fuse will be blown and the bank of incandescent lamps 
will light up. These lamps immediately draw attention to the 


+ Bus Bar 
— — 


fault, and it now becomes necessary to locate the district in which 
it has occurred. The knife switch is opened and a new fuse in- 
serted, and with the long handle fixed in the knife switch, the 
neutral conductor is flashed to earth by quickly closing and opening 
the switch. At the same time the feeder ammeters are watched, 
and the fault will be on the feeder or a section of the network 
attached to the feeder whose ammeter shows a sudden rise in current 
at the instant the neutral ’bus bar is earthed. 

The circumstances are now reported to the Mains Department 
staff, who proceed to the feeding point in question, and find the 
bad section by drawing in turn the various network fuses on the 
faulty side of the system. Immediately the fault is disconnected, 
the potential of the neutral conductor comes back to that of earth, 
and the bank of lamps at the station or sub-station goes out. The 
man who draws the fuses can test for himself as he goes along, by 
connecting a lamp between the neutral conductor and the earth bar 
in the feeding point-chamber. In the case of busy network sections 
it is not always convenient to disconnect a fault, but the bad section 
can generally be found by feeling the fuses. Under ordinary con- 
ditions the insulation resistance of the neutral conductor throughout 
the system is fairly low, and this, in parallel with the bank of 
lamps at the station, allows a current of some 80 or 100 amperes to 

ass through the f:ult. Here, of course, an intimate personal know- 
edge of working conditions comes in handy as some sections at cer- 
tain times may have a normal load of three or four times this 
amount. 
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The neutral conductor being normally at earth potential, and 
therefore, so to speak, not under test, it becomes necessary to 
ascertain that its insulation resistance is not deteriorating, and the 
following is a useful method of testing it (see Fig. 2). A central 
zero ammeter, or an ammeter shunt capable of carrying, et 500 
amperes, is connected permanently between the neutral bus ar in 
the station and the neutral conductor of each feeder leaving it. A 
reading of the out-of-balance current (amount and direction) on 
each feeder is taken and noted. The positive or negative bus bar 
is then gradually earthed through a resistance, which is cut out 
step by step until a fairly large current is passing through it. A 
second set of readings is now taken of the out-of. balance current on 
the various feeders, and compared with the first set taken. The 
difference in the readings is the amount of current passing through 
any weak spot on the neutral conductor and earth. This test 
should be taken about once a week. In Glasgow it has been the 
means of discovering several cases of mechanical damage to cables, 
caused by the operations of other departments of the Corporation 
engaged in street openings. It is especially useful where the outer or 
neutral conductor only of a triple-concentric main has been injured; 
as the warning provided gives an opportunity of having repairs 
effected before moisture gets in and causes a short-circuit between 
the outer and inner conductors. f 

So far, only earths on one pole of the system have been dealt with, 
but with two or three-core and concentric and triple-concentric mains 
another source of trouble is that of short-circuiting between con- 
ductors. Only in few cases can any warning be got of such occur- 
rences The close proximity of the conductors in the cable makes 
the short-circuit current so high that in a few seconds, as a rule 
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the controlling fuses have blown. When a network is not fused, 
and provided there is ample plant in the power station, great damage 
may be done to the network. Several years ago in Glasgow, before 
network fuses were introduced, a length of about 50 yds. of 0°15 
triple-concentric lead - covered cable was reduced to ashes in about 
two hours, and that with a supply pressure of only 200 volts. In 
another case 15 yds. of 1 8. in. triple-concentric feeder were 
destroyed in 15 minutes. The pen in this case was 600 volts, 
and the fuse on only one pole of the feeder had melted. 


SYSTEMS AND FAULTS. 


Copper Strip.—The oulverts for containing copper strip are usually 
made of concrete constructed in position with stone covers, or made 
up of lengths of cast-iron troughing with cast-iron covers. Working 
at pressures of 100 or 110 volts a side on the three-wire system com- 
peratively little trouble was experienced with strip. On doublingthe 
voltage, however, on systems having concrete culverts, chunks of 
sodium salts grew on the insulators, especially near the brick discon- 
necting pits. It became necessary, therefore, to adopt some system 
of straining the strip to prevent it touching anything except at very 
long intervals, and then to be so insulated that no creeping " could 
take place. It may be noted that it has not been found necessary 
to do this in Glasgow, with strip laid in cast-iron culverts. (treat 
trouble has, however, been caused by the buckling of copper strip on 
the occasions of heavy short-circuits. The “short” may not be on 
the strip itself, but on some branch or other cable to which it is sup- 
plying current. The strip twists itself into fantastic shapes and 
smashes insulators all along. Some interesting data in connection 
with the pull of copper strip buckling was presented in the discussion 
on a Paper read before the Glasgow Local Section four years ago.* 
Coal gas very often finds its way into copper strip culverts, and has 
been the cause of explosion. Frequent inspection and notification 
to the gas company or department is the only way of keeping this 
down. Any effective system of ventilation would be too costly, and 
would entail the erection of a large number of shafts on the pave- 
ment, which would not be tolerated. 


Rubber Cables.—The principal cause of breakdown in rubber- 
covered cables in pipes is damp. This may occur in the length of 
the cable when water has accumulated in the pipe and gradually 
caused the deterioration of the rubber. Faults have frequently been 
found near tee-jointe when the joints have been vuleanised. This is 
apparently caused by the double. vuleanising or over - vulcanising of 
the rubber. It has first been voleanised in the manufacture of the 
cable and then vulcanised still further in the making of the tee- 
joint. This makes the rubber very hard and brittle, and easily sub- 
ject to breakdown. 

Armoured Cables, Laid Direct in the Ground or on the Solid 
System.— These cables are usually lead-covered, and great care must 
be taken that the lead sheathing is made electrically continuous and 
well earthed, otherwise one fault occurring may cause numerous 
others, viz., where the bonding across joint-boxes is poor, or where 
the sheathing is touching some gas, water, or other earthed material 
in the ground. The first fault causes a heavy current to travel 
along the lead towards the earth plate at the generating station or 
substation, and on its way may are at one or other of the above 
points, causing fusion of the lead and armouring. Sooner or later 
moisture creeps in and a second fault is caused. 

Some idea of the amount of such a current may be conveyed by 
an experience of the author before earthing arrangement (Fig. 1) was 
introduced. He was near an exposed joint-box on a length of 0:15 
lead-covered main, which box had across it a lead bond, 2in. by $ in. 
section. A fault occurred along the street, and the lead bond went 
in a puff of smoke. About 2,000 amperes would be required to melt 
this strip, and the actual current passing would probably be 6,000 or 
8,000 amperes. If laid in ground containing ashes, the life of the 
steel protection of armoured cables is very short. Armoured cables 
should be spaced a few inches apart, and bricks or other incombus 
tible material placed between to prevent trouble spreading from one 
cable to another. 


Triple Concentric Cables on the Solid Sate i. Lead - covered cable 
laid in cast-iron troughing has been the least successful of the 
classes used. Unless an extra large size and correspondingly ex- 
pensive troughing was used, it was found impossible to prevent the 
lead sheathing from touching the troughing. This prevented proper 
filling and was the cause of trouble through arcing, as mentioned in 
the case of single armoured cables. The arcing might have been 
prevented by bonding the lead to each length of troughing, but as 
these lengths are only 6 ft. each, much additional expense would have 
been occurred, and this was not considered desirable. Earthenware 
troughing was also used, but again it was costly. Finally wooden 
troughing creosoted or treated by some similar process was decided 
upon, and only vuleanised bitumen-sheathed cables used. The 
first of these cables had jute insulation between conductors; others 
had vulcanised-bitumen insulation throughout. The V. B. through- 
out insulation makes the cable of large diameter ; the insulation re- 
sistance between conductors is low, and there is danger at times of 
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overload of the conductors decentralising and short-circuiting ; also 
the fittings for branch connections and end-boxes have to be much 
larger, and are therefore more costly. Paper insulation possesses 
the advantage of having high insulation resistance, does not fray 
when cut for branches as does jute, and altogether makes a compact, 
serviceable cable. This class of insulation with the bitumen sheath- 
ing has therefore been adopted. Sometimes a fault takes a long 
time to develop, and meantime water creeps in and runs up the core. 
Such wet cable has, of course, to be cut out. To stop this as far as 


| possible, all the Glasgow low-tension cables supplied during the last 


four years have had their conductors impregnated with a heavy 
sticky oil, almost of the nature of an insulating compound, and the 
result has been most satisfactory. 

To come now to the tests employed for the localisation of faulty 
spots on cables after the bad section has been found. These faults 
may be roughly divided into two classes: (1) Earths, (2) short- 
circuits. In localising earths by the loop test, the faulty main is 
disconnected from the network and a loop made up in the usual 
way. The slide wire and a millivoltmeter or galvanometer are con. 


Copper 


Lead | 


Neutral 


Fic. 3. 


nected across the loop, and current for the test is provided by con- 
necting the positive outers of the network to the slider of the bridge 
through a couple of incandescent lamps. Sometimes in opening at 
the spot indicated at the test, no sign of the fault is seen. It may 
be only a yard or so away, but there may be nothing for a guide to 
indicate in which direction to open up further. If the main be lead- 
covered, Fig. 8 shows connections for a simple test to indicate this. 
It is presumed that the lead sheathing is earthed at both ends of 
the cable. A small bank of lamps taking about 2 amperes is con- 
nected to the core of the main at the nearest disconnecting box. 
The current on getting to the fault will split in two, and travel along 
the lead to the two ends of the cable. A low reading milli-volt- 
meter connected across, say, 9 ft. of the exposed lead will indicate 
in which direction the current is passing, and will show the side 
the fault is on. 

Short circuits, which are also ‘‘ earths,” may also be found by the 
loop test, if a loop can be made by some adjoining cable or other 
means. Owing to cross streets intervening, it is not always possible 
to stretch & temporary cable along the street, and Fig. 4 shows a 
test which has been successful in such cases in finding shorts in 
triple-concentrie cables. AB, CD and EF are the three conductors 
in the cable, EF beihg the neutral. H is the point of short-circuit. 
EF is coupled up at one end to the general neutra) of the system, 


Fic. 4. 


Two or three incandescent lamps are connected between the nearest 
positive live main and the positive conductor of bad cable. A milli- 
voltmeter or galvanometer is connected aeross AC, its reading being 
gi. The test is repeated at the other end, the lamps being connected 
to B and reading gq, taken across BD. - | 

The length AB is known; then AH AB x gqil(gi a. 

Care should be taken in carrying out the last test that the drop in 
potential is not likely to injure the milli-voltmeter. Short-circuits 
may occasionally be found by measuring the drop of potential of a 
heavy current passed through the fault, taking the current either 
from the live mains through a resistance or by means of a motor 
generator. Arcing, however, is set up at the point of short-circuit, 
and may interfere seriously with the result. 

In any electricity undertaking much attention has to be given to 
the upkeep of underground chambers, manholes, section-pillars, &c. 
In Glasgow a regular staff of inspectors go over each of the above 
once a fortnight, clearing out accumulations of dust, water, or other 
sediment. They also renew bad fuses and keep the boxes well 
painted. The different connections are painted distinctively accord- : 
ing to polarity. This prevents mistakes, and gives the boxes a 
smart appearance. In connection with fuses, zinc is now in use 
instead of tin. It has the advantage of being a non-arching metal 
and it is very much cheaper than tin. . : 

For indicating the presence of water in manholes on the route of 
the high-tension mains an interesting device is being fitted. A 
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multiple-core cable containing a wire for each manhole has been 
run from the generating station, where there is an indicator-board 
and electric bell. In each manhole is a float, which closes the cur- 
rent when the water rises to a certain height. The corresponding 
indicator drop falls, and the bell rings, giving warning of the 
presence of water in the manhole. 

- To ascertain the conditions of load and balance on each distributor, 
readings are taken at time of full load on the network radiating 
from each feeding point. An ammeter of the shunted type is used, 
the shunt being of the same size and shape as a fuse. The fuse is 
first short-circuited by a piece of heavy cable. It is then drawn, 
and tke shunt inserted in its place. 


ELECTRICITY AT THE ROYAL COURTS OF JUSTICE. 


Last Saturday a large party of members of the Association of 
Engineers-in-Charge paid a visit to the Royal Courts of Justice, 
where they were given the opportunity of inspecting the boiler 
house, engine room and storage battery and switchboard compart- 
ments, through the courtesy of Mr. R. A. Inglis, engineering super- 
intendent Eastern District, H.M.O.W., and his assistants. The 
machinery and apparatus which lights, heats and ventilates the 
whole building is situated in underground vaults, below the drainage 
level, and to which access can only be gained along narrow passages. 
When the Courts were built, about a quarter of a century ago, the 
provisions for ventilating, heating and lighting were rather primitive, 
but the state of things has now been greatly improved. There are 

eat difficulties, however, in getting new machinery into the 

uilding on account of the narrowness of the passages. There are 
four boilers of the Galloway type in the boiler room, two supplying 
steam at 90 Ib. per square in., and the other two at 601b. Steam is 
supplied to two similar generating sets, each consisting of a hori- 
zontal steam engine and a belt-driven dynamo of the Edison-Hopkin» 
son two-pole type with upright limbs, capable of an output of 630 
amperes at 110 volts. Since the accumulators have been installed, 
the shunt windings of the dynamos have been connected to the 'bus 
bars on the switchboard. This enables the dynamo to be quickly 
started up in case of need. In the old arrangement, when each 
dynamo had to excite itself, it took about three minutes for the field 
to build up. The engine flywheel weighs nearly 8 tons and is used 
as a pulley. Copper brushes are used for the dynamos, and forced 
lubrication is employed for the bearings. The steam engines 
originally ran at 75 revs. per min., but after replacing the old slide 
valves by more modern piston valves, it was found possible to 
raise the speed to 100 revs. per min. A motor-driven booster for 
300 ainperes and 25 volts is used for charging the 1,000 ampere- 
hour storage battery which the Chloride Electrical Storage Co. 
(Ltd.) supplied about a year ago. The main engines as well as the 
numerous auxiliary steam engines which are uaed for air-compres- 
sing, ventilating, pumping and other purposes exhaust into a 
common main, from which steam is supplied to several calorifiers 
in various parts of the building. In these calorifiers the steam is 
caused to pass through a svitable system of pipes and to give up 
part of its heat to the water in which the piping is immersed. If 
there is not enough exhaust steam, live steam at a reduced pressure 
of 51b. per square inch, obtained through a steam-reducing valve, is 
admitted. The heated water is circulated through the hot-water 
heating system by & steam-driven rotary pump, and we are 
informed that the hot-water pipes in the buildings aggregate about 
7% miles. After passing through the calorifiers, the steam and con- 
densed water are removed by a Knowles pumping set. It is thus 
seen that the calorifiers act as condensers, the vacuum being main- 
tained at about 10in. In winter the compressed air used for venti- 
lating is heated by being brought into contact with the hot-water 
pipes, while in summer the air is cleansed end cooled by passing 
through a spray of water. The switchboard, by Messrs. Cowans, 
is situated in a separate compartment near the engine room, and 
contains all the usual instruments and apparatus for controlling and 
measuring the current generated. An automatic switch with a 
no-voltage and reverse-current release is connected to the battery 
circuit and is set to operate with reverse current of about 10 amperes. 
This was shown to the visitors in operation. There are about 8,500 
electric lamps in the buildings at present, but their number is con- 
stantly changing. Most of the lights are 16 c p. incandescent lamps, 
but a few arc lamps are also installed. About 15 kw. is consumed in 
motors. These range in size from à H. p. to 5 H. p., and are employed 
chiefly for driving ventilators. The buildings are wired on the two- 
wire system, and much of the solid wiring, carried out two decades 
ago when copper was cheap, remains to this day. In order to 
ensure a constant supply of electricity under all circumstances, the 
network can be switched over to the Charing Cross Company's 
supply mains at a moment's notice. This is done at a special 
switchboard in a separate compartment. In throwing over the 
switch from the local supply to the company's supply, the wiring is 
automatically connected up to form a three-wire network. Record. 
ing voltmeters are used in both sides of the system. = c 
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THE ALLIS-CHALMERS STEAM TURBINE. 


One of the latest firms to take up the manufacture of steam tur- 
bines is the Allis-Chalmers Co., of America, who supplied recently 
their first turbine to the Utica Gas & Electrie Co., Utica, N.Y. 
This turbine is rated at 1,500 kw. normal load, and runs at a speed 
of 1,800 revs. per min. It is direct coupled to an Allis-Chalmers 
two-phase, 2,500-volt, 60-cycle, revolving-field alternator. The 
chief distinguishing feature of this construction is the blading, 
which, while it is of the Parsons reaction type as regards 
the principle of operation, differs in mechanical construction 
in a number of essential details. The roots of the blades are 
formed in dove-tail shape by special machinery, and are inserted in 
slots cut in foundation or baue rings, these slots being formed by 
special machine tools in such a way as to conform exactly to the 
shapes of the blade roots (see adjoining illustration). The foundation 
rings themselves are of dove-tail shape in cross section, and are 
inserted in dove-tailed grooves cut in the turbine cylinder and 
spindle respectively, in which they are firmly held by key pieces. 
In order to ensure the integrity of the construction the key pieces 
or rings, after being driven into place, are upset into under- 
cut grooves. Another noticeable feature of the blading is the 
method of reinforcing and protecting the tips of the blades. 
In forming the blades, a shouldered projection is left at the tip. 
This is inserted in a slot punched in a shroud ring, the slots being 
punched by machinery so that they will give the proper angles to 
the blades independent of the slots in the base ring. After the blade 
tips are inserted in the slots in the shroud rings they are riveted 
over by specially-arranged pneumatic machinery. The shroud rings 
are made in channel shape, with 
outwardly projecting flanges, which, 
after assembly in the turbine, are 
turned and bored to give the neces- 
sary working clearance. The flanges 
of the channels are made so thin 
that, although amply sufficient for 
stiffness, the shroud ring does not 
have the disadvantage of a solid 
shroud which acquires a dangerous 
temperature by friction in case of an 
accidental contact of the rotating 
and stationary parts. "The blading 
is made up in half rings in the 
blading shop, and is carefully in- 
spected before being inserted in the 
turbine. 

Another special feature of this 
turbine is the absence of the usual 
low-pressure * balance piston.“ 
Only two balance pistons are used 
instead of the three pistons formerly 
employed in this type [of turbiue, 
where it is said to have been 
found difficult to produce a balance 
piston ot the size required for balancing the low-pressure stage 
of the turbine and at the same time make it sufficiently rigid 
to run with the necessary small working clearance. In the Allis- 
Chalmers construction there is, however, a third balance piston, but 
instead of being at the high-pressure end of the turbine, as formerly 
arranged, it is at the low- pressure end, being smaller than the large 
end of the spindle. By making this piston in such & way that its 
circular area is equal to the annular area of the pistons used in the 
older construction, the. low-pressure balance piston is made much 
smaller. Instead of reducing the leakage past this piston by means. 
of “dummy packing," as in the high-pressure and intermediate 
as used in the low-pressure pistons of the older con- 
struction, a labyrinth packing of radial baffling type has been 
adopted, thus eliminating small axial clearances in this turbine. 


METHOD or FASTENING AND Sri - 
FENING THE BLADES IN THE ALLIS- 
CHALMERS TURBINES, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D'ALBE.] 


A New Cement. —B. Walter reports upon a new cement 
brought out by the New York & Hamburg Indiarubber Co. 
under the somewhat awkward name of picein, conferred upon 
it on account of its pitch-black colour. It melts at 80 deg., 
and the apparatus to be joined need, therefore, not be heated 
as much as in the case of sealing wax. It possesses, however, 
sufficient toughness at ordinary temperatures to give a good 
joint. It is insoluble in water and nearly insoluble in alcohol, 
but easily soluble in benzine and turpentine. The author does 
not state the composition of the substance. 

[B. WALTER, Annalen der Physik, No. 14, 1905.] 


Magneto-optic Effects—Magnetic rotatory dispersion, or the 
dependence of the Faraday and Kerr effects upon wave-length, 
has hitherto been studied almost exclusively in the visible 
spectrum. L. R. Ingersoll has now taken some measurements 
in the infra-red spectrum, in order to test the validity of the 
formule put forward for rotatory dispersion. He used carbon 
bisulphide for the Faraday effect on account of its transparency 
for heat waves, and worked with wave-lengths up to 4,300 uy. 
The Faraday effect in the infra-red is correctly represented by 
a formula which takes account of the absorption band beyond 
8,000 up, showing that an infra-red absorption band may affect 
the rotatory dispersion, much as it does ordinary dispersion, 
over a considerable range of spectrum. As rds the Kerr 
effect, for which the author used two mirrors of the substance 
to be examined, the dispersion-curves as now completed show 
a marked resemblance to a typical dispersion curve in the 
region of an absorption band, thus indicating the existence in 
metals of something analogous to a region of resonance-absorp- 
tion, extending over the visible spectrum. The particular 
cases of nickel and magnetite are notable, for the rotation 
appears to vanish for a 5 wave-length in each case, and 
then change in sign. But one of the author's most interesting 
results is that in Heusler’s magnetic alloy the Kerr effect is 
almost imperceptible. This is the only case in which the 
alloy fails to exhibit its magnetic properties, and the fact may 
do something towards elucidating the nature of the Kerr 
effect. Although the results do not allow of definite con- 
clusions as to whether the hypothesis of molecular currents, or 
of the Hall effect, should be accepted in explaining magnotic 
rotation, the indications are that the latter theory holds for 
carbon bisulphide. It presents a case analogous to that of 
sodium vapour. But the curves of the magnetic metals require 
the former explanation, although the reversal of nickel might 
perhaps be considered as evidence for the Hall effect. 

[L. R. Ix ERS0LL, Philosophical Magazine, January, 1906.) 


Standard of Radio- activity.— In the course of some investi- 
gations on the relation between the radio-activity and the 
composition of radium compounds, H. N. McCoy had occasion 
to devise a standard of radio-activity, based upon the fact 
that the total activity of 1 gr. of pure uranium is 791 times 
that of 1 sq. cm. of a layer of pure U;O, sufficiently thick to 
be of maximum activity. Ordinary uranium salts are first 
purified by successive treatment with ammonium carbonate, 
ammonium sulphide and barium salts. In converting the 
precipitated ammonium uranate into the oxide U,O, it is 
necessary to ignite in a stream of oxygen to prevent the forma- 
tion of a lower oxide. The standard film of oxide is prepared 
by grinding in an agate mortar 0'8 to 1:0 gr. of the sub- 
stance with a little freshly-distilled chloroform until the 
former is reduced to an impalpable powder. This is then 
stirred up with about 15 cubic cm. more of chlorform and 
poured into a sballow metal dish about 7 cm. in diameter. 
The dish is covered until the solid is settled. "The chloroform 
is allowed to evaporate spontaneously, and leaves the oxide in 
a very uniform black adherent film, each square centimetre of 
which gives 251 of the activity of 1 gr. of pure uranium. 
Measurements of the activity of uranium ores show an excess, 
probably due to radium, but possibly also due to actinium or 
emanium, which may be substances intermediate between 
uranium X and radium. 


H. N. McCoy, Philosophical Magazine, January, 1906. 
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Properties of Alpha-rays. — E. Rutherford defends his position 
against Becquerel's contention that the a-particles from radium 
allescape into the air with the same velocity, and that this 
velocity is not altered by their passage through matter. He 
shows that when a very narrow beam of rays is employed in a 
strong etic field, there is a distinct dispersion of the 

hotographic track of the beam. The effects described by 

Becu ral are. obscured by the scattering of the rays in air. 

The absence of ipcreased deflection of the rays from a thick 

layer of radium after passing through aluminium, observed by 

Becquerel, as well as the decreasing curvature of the rays in 
air, are necessary consequences of the complexity of the rays. 
(E. RUTHERFORD, Philosophical Magazine, January, 1906.] 


Cathode Disintegration.—C. Maurain has made an attempt to 
elucidate the process whereby a cathode is disintegrated and 
its substance deposited upon the walls of the vacunm tube. He 
finds that the particles are projected from such parts of the 
cathode as are exposed to canal rays or positively-charged 
atoms, and that they have a charge of their own, which is, 
however, feeble in comparison with the mass of the particles. 
When a plate of glass is placed inside the dark cathode space, 
with one edge touching the cathode and sloping away from 
it, the largest disintegration deposit is found on the edge 
furthest from the cathode, and no deposit is found to 
have been made near the cathode, since it was shielded 
from the canal rays by the plate. Magnetic fields of strength 
sufficient to cause a very perceptible deflection of cathode rays 
have no apparent influence upon the deposits, but the author 
has succeeded in discovering a magnetic effect by means of an 
electromagnet giving a field of 2,200 units. He used a cylin- 
drical tube, and cathodes in the shape of rods 2mm. in diameter, 
in the axis of the tube. Without the field the deposit was 
uniform, but with the field the deposit was well marked in a 
plane containing the cathode and parallel to the lines of force, 
and another plane normal to the lines of force, but feeble in 
intermediate planes. The effect is best seen in bismuth. 

(C. Maurar, Comptes Rendus, December 26, 1905.] 


A New Photo-Electric Effect in Selenium.—¥F. Weidert has 
found that one of the allotropic forms of selenium shows a 
well-marked photo-thermo-electric effect, the thermal E.M.F. 
decreasing some 3 or 4 per cent., with an illumination of several 
hundred meter-candles. This change of the thermal E.M.F. 
has some connection with the resistance, which also decreases, 
rapidly at first, and then more slowly. But the author cannot say 
as yet whether the two effects are in constant proportion. The 
allotropic form referred to is Siemens’ “second modification," 
and consists of a coarse-grained selenium, obtained by heating 
the amorphous variety to 200 deg. for 10 hours. The crystal- 
line variety probably shows a similar effect, but the measure- 
ments are complicated by its high resistance, its inherent 


E M.F., and its polarisation. 
[F. Werpert, Annalen der Physik, No. 14, 1905.) 


Aulo-«nti-coherer.— P. Lohberg describes an automatically- 
working anti-coherer which has some resemblance to De Forest's 
Responder. The anode consists of a plate of silver the size of 
a shilling, attached to an cbonite block and earthed. In the 
centre it is higher, and a piece of silk gauze is stretched over the 
excrescence by an indiarubber ring. The gauze is moistencd 
with glycerine, and a piece of silver chloride or other photo- 
graphic paper is placed on it, with the film towards the gauze. 
This anode is faced by a cathodo, consisting of the bottom plate 
of a plunger, whose height can be minutely regulated. It is 
enclosed in ebonite, and near its circumference are mounted 
a number of gramaphone points. The instrument is put in 
series with a voltaic cell, a rheostat, a galvanometer and a 
horseshoe telephone. The gramaphone points are gently pressed 
against the anode, and partly released, leaving delicate bridges 
through the glycerine and silk. These are destroyed by 
Hertzian waves, but re established when they cease. By suit- 
ably regulating the gap the restoration can be made instan- 
taneous. The author has made a special contrivance for 
renewing the glycerine or other liquid. He does not give a 
theory of the processes involved, which he believes to be very 
complicated, 

[P. Louserc, Annalen der Physik, No. 14, 1905. 
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in addition to those in progress. It is to the engineers of these 
schemes to whom our thanks are due, for without their courtesy 
and the trouble they have so kindly taken in supplying us with 
the latest details of the systems under their charge, the compila- 
tion of these statistics would be an impossibility. Following 
our usual practice, Table I., published to-day, deals with 
supply stations with no tramway load, and this will be fol- 
lowed next week by Table II. of supply stations with a mixed 


Swansea. lighting and traction load. It is interesting to observe that 
nb Wee Table I. is slightly shorter and Table II. slightly longer than 


last year ; the number of lighting stations which have added 
a traction load during the year is greater than that of the new 
stations opened for lighting supply only. Towns taking supply 
*in bulk," in the number of which the largest increase is 
apparent, will be grouped together in Table IA, which will be 
issued next week with Table IL, and Table III. will contain 
particulars of electric power companies. In a later issue will 
follow Tables IV. to VI. dealing with Tramways, Light Rail- 
ways and Heavy Railways. | 
À fact which strikes one in glancing through the sheet now 
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outside their area. For example, the former Crystal PalaceCom- 
pany's undertaking has been acquired by the South Metropoli- 
tan Company, who are building a large new turbine station and 
forming a regular bulk” scheme to supply the districts of 
Penge and Lewisham as well as their original area in Black- 
heath and Greenwich. A generating station of which we 
chronicle the disappearance is the well-known Sardinia-street 
station of the Metropolitan Electric Supply Co., the tall 
chimney of which was one of the last structures to be 
removed for the formation of Kingsway. With regard to 
systems of distribution, there is little change, three-wire 
continuous-current 220 and 440 volts or thereabouts con- 
tinues to hold sway, and one more concern has abandoned the 
old-time single-phase with transformers in favour of this 
system. Amongst the new stations which have started supply 
during the past year is that of the Marylebone Corporation, 
but we notice that, notwithstanding the fact that the station is 
supplying a portion of the area formerly served by the Metro- 
politan Electric Supply Co., the latter’s connections have sub- 
stantially increased. With regard to generating plant, the 
increasing use of the steam turbine, especially for alternating 
units of large size, is very noticeable. A few more engineers 
have put down gas-driven plant, but only in connection with 
small units. We are pleased to see an almost universal reduc- 
tion in the price paid for coal ; this is no doubt partly due to the 
further perfection of automatic stoking appliances, which enable 
cheaper qualities of coal to be used with advantage, but it 
must not be forgotten that prices for coal are generally lower 
than they were a year ago. The steady reduction in the price 
charged for lighting supply has continued, but the decreased 
charge is more marked in the case of supply for power and 
heating. A number of the London companies, for example, 
now supply energy for this purpose at ld. per unit. Notwith- 
standing the keenness of the competition of gas lighting, the 
increase in electric street lighting is well maintained, and the 
number of Nernst lamps installed during the year is specially 
noticeable. The new metallic filament lamps are beginning 
to make their appearance in the streets, and in several places 
the flame type of arc lamp has been introduced. 

With these records of the magnitude of the electric supply 
industry before us, it forms a curious contrast to turn back to 
the first number of The Electrician, issued in November, 1861, 
and read as follows in an article headed Artificial Sunlight“: 
“Owing to the shortcomings to which we have referred, the 
introduction of a light possessing the optical and actinic pro- 


perties of sunlight, and which also effects no vitiation of our 


atmospheric pabulum, still awaits the appreciation of science 
and of the general public.” We think that the figures now 
published form a good index to the appreciation of the general 
public of that which science has given them in this direction 
since this pessimistic paragraph was written. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book). 
— P 


Dynamo-Electric Machinery. By S. P. THoursoN, D.Sc., B.A., F.R.S. 
Vol. II. Alternating-current Machinery. 7th edition. (London and 
New York: Spon.) 1905. 30s. . 

The second volume of Prof. S. P. Thompson's latest new 
edition deals with “ Alternating-current Machinery." The 
nuthor refers toit on the title-page as a ** manual for students," 
and this purpose it fulfils admirably, thanks to the clear language 
adopted and the numerous explanatory sketches, diagrams and 
drawings. But it contains more than 800 pages and has grown 
dangerously near the limit of handiness, Chapter I. deals quite 
generally with the principles of alternating currents and their 
representation by clock-face diagrams. The formula in this chap- 


a 


ter—as, indeed, in the succeeding chapters also—are quite ele- 
mentary and the calculus is rarely applied. The following chapter 
is entirely new. It deals with periodic functions which do not 
follow the sine law, and terminates with the greatly-simplified 
harmonic analysis described by the Professor himself in these 
columns not so very long ago. In the third chapter the 
action of an alternator is explained with the aid of diagrams, 
the various parts are enumerated and separately dealt with, a 
classification of these machines is given, and a number of alter- 
nators, including some of historic interest, are illustrated and 
described. ö 

The reader is then initiated, in Chapter IV., into the manner 
of calculating the induced E. M. F. in an alternator for various 
arrangements of the armature coils, various kinds of field flux- 
distribution, &c. Later on in the same chapter a method of 
pre-determining the E.M.F. curve is explained, its practical 
application being shown by a numerical example. Chapter V. 
deals with questions of magnetic leakage and armature re- 
action, much use being made of the superposition of magnotic 
fields. A number of methods of determining the “regulation ” 
by calculation or by a short-circuit test are included in this 
chapter, and an actual case is calculated through. One of the 
best chapters is Chapter VI., in which single-phase, two-phase 
and three-phase windings for alternators and induction motors 
are explained and rendered quite clear by a series of coloured 
winding diagrams. How to design an alternator to fulfil a 
given specification is taught in the next (seventh) chapter, and 
the formule quoted, although simple, are serviceable and are 
certainly as near to the truth as any student would desire. 
Some familiar methods of compounding alternators are 
sketched in a brief appendix. Up to this point the subject 
matter is chiefly interesting to the student, but Chapter VIII., 
comprising, as it does, full technical particulars and detail 
drawings of a number of recent alternators, cannot fail to be 
of value and suggestive to the busy designer. The same 
remark applies to the chapter on turbo-alternators which 
contains much information and many drawings which we 
see here for the first time. Synchronous motors, motor-gene- 
rators, and rotafory converters are discussed at some length. It 
seems a pity that the Bragstad-La Cour converter (the cascade 
converter) is treated so briefly, and a diagram of connections 
indicating the action of this interesting and promising machine 
might with advantage have displaced the general view of such 
a converter (Fig. 873), which looks just like any ordinary 
motor-generator. A reference might have been included in 
this chapter to the permutator," which has been so consider- 
ably improved of late as to deserve mention at least. 
Chapter XI. deals with synchronising, parallel- running, and 
hunting problems, while the following two chapters go in 
detail into the theory and design of transformers. Chapters 
XIV. and XV. deal with the theory and design of the induc- 
tion motor, while the author gives analyses of a number 
of actual representatives of this type of motor in the 
next chapter. Single-phase induction motors and means of 
starting them are treated at some length in Chapter XVII., 
but single-phase commutator motors, which are dealt with in 
the succeeding pages, have not received the detail treatment 
which their importance warrants. In an appendix the author 
has tabulated the recommendations of the British Standards 
Committee and some of the German and American rules re- 
garding standard frequencies, voltages and ratings. A very 
valuable feature of the book is the great number of references 
to the technical literature of all countries on the subject 
matter. Altogether, the book should prove a valuable acqui- 
sition to every engineer interested in alternating-current 
machinery, as well as to students. | a 


Workshop Costs for Engineers and Manufacturers. By Scan 
PrEARN and Frank Fearn. 2nd edition. (London and Manchester: 


The Technical Publishing Co.) 123. 6d. net. | 

The second edition of this useful work on the internal 
management and cost-keeping of engineering works is an un- 
altered reprint of the first edition, which received a favourable 
review in these columns a year and a-half ago (The Electrician, 
Vol. LIII., p. 564). In order to ensure a wide circulation, the 
original price of 21s. has been reduced to 12s. 6d;, but the 
printing and general get up has not been allowed to suffer iu 
consequence. 
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Die Elektrocbemie der ischen Verbindungen. By Dr. 
WALTHEB Lös. (Halle: Wilhelm Knapp.) 1905. 9m. 


This book is well known &mong electrochemists who are 
interested in organic chomistry, and it is with pleasure one 
sees it reach a third edition. The former cditions have been 
brought well up to date, and the present edition is in this 
respect no whit behind its predecessors. The book is divided 
into two parts. The first Chapterin Part I. deals with theoretical 
considerations, and although well written is, perhaps, the least 
useful part of the book. Chapter II. treats of the methods 
employed in organic electrolysis ; it will be found very useful 
to those desirous of engaging in the electrolysis of organic 
compounds, because methods which are useful in dealing with 
inorganic substances are not as a rule applicable to the electro- 
lysis of organic compounds. Chapter III. is divided into nine 
sub-sections, and treats of aliphatic compounds. This branch 
of organic chemistry has been more amenable to the action of 
the electric current than other branches of organic chemistry, 
and the author has brought the work well together. It is 
noticeable that much more work has been done with reduction 
than with oxidation processes. This is due partially to the 
difficulty of regulating oxidation, and partly to the fact that 
most organic substances are not readily soluble in ordinary 
electrolytes. Solvents have therefore to be used, and most 
solvents are themselves acted upon by anodic oxidation. 

The second part of the book is devoted to electrothermic 
processes and to the action of the silont electric discharge. 
One is surprised to find how much work has been done along 
these lines. But anyone who is desirous of carrying out 
research in this branch of electrochemistry need not be afraid 
to start, because the work so far carried out has hardly touched 
the fringe of the subject. We most heartily recommend this 
book to students of organic chemistry, and consider that no 
one interested in organic electrolysis should be without it. 


NOTES ON A WIRELESS TELEGRAPH STATION. 
BY C. C. F. MONCKTON. 


Through the courtesy of the Government of Trinidud I am 
allowed to publish these few notes on the erection and working 
of an experimental wireless telegraph system in the tropics, 
which will not be out of place considering the amount of in- 
terest that is now being taken in the subject of wireless tele- 
graphy. The island of Tobago, one of the most verdant of 
the West Indies, has never been in telegraphic communication 
with the outside world. This island has lately become a depen- 
dency of Trinidad, and the Government of that colony, recog- 
nising the importance to Tobago of being in closer touch, 
decided to establish wireless communication between the two 
islands. As will be seen from the map, Scarborough, the capital 
of Tobago, is only 23 miles from Toco, the nearest point of 
Trinidad ; but a telegraph or telephone line would be required 
between Toco and Port of Spain, the capital of Trinidad, and 
this line would be difficult to keep in good working condition 
on account of the dense tropical vegetation. 

It was first decided to try if wireless communication could 
bo established direct between the two capitals. The distance 
between them is only 57 miles, but the difficulty lay in 15 miles 
of land between Port of Spain and the sea in the direction of 
Tobago, for most of this land is mountainous. The hills com- 
mence within two miles of the sea ; they rise to over 3,000 ft., 
and, as already stated, they are covered for the most part 
with thick vegetation. As the best site available at Port of 
Spain, some reclaimed land was selected, which was as far 
from the rise of hills as possible. At Tobago it was decided 
to make use of the old fort, standing about 150 ft. above the 
sea level and half a mile from the sea. 

The Lodge-Muirhead system was adopted. A 3 H.P. Petter 
oil-engine drove a 14 k.w. alternator having a periodicity of 
200 ~ per second, and the general arrangement of connections 
was similar to that at Heysham Harbour, and described in 
The Electrician of August 4. 

The aerial was a carpet of 10,000 sq. ft., at a mean height 
of about 62 ft., but rising to 70 ft. at the corners, while the 


earth capacity consisted of iron wire netting 117 ft. square 
laid on the ground. | 

The stations at Port of Spain and Scarborough were similar, 
except that the apparatus shed in the case of the Port of 
Spain station was erected inside the area of the earth capacity, 
whilst at Scarborough an existing building about 10 ft. outside 
the capacity area was utilised. At Port of Spain the brackish 
waters of the Gulf of Para came to within 3 ft. of the surface, 
whilst at Tobago the earth capacity was laid on solid rock 


Fic, 1l.—S&rETCH Map suowixG POSITIONS oF THE VARIOUS STATIONS AND 
ELEVATIONS OF INTERVENING MOUNTAINS. 


with practically no soil intervening. Rope guys were used at 
both stations. 

The wave lengths were measured by means of a Lodge-Muir- 
head wave meter. A coil of known self-induction was placed 
at a convenient distance from a single coil of wire in the aerial 
circuit, and this single coil was always in the position imme- 
diately adjacent to wires leading to the earth capacity. In 
series with the known self-induction were placed an adjustable 


Fic. 29.—PLAN or AERIAL. 


A=7/20 strand bare copper. 
B=No. 14 S. W.G. bare copper. 


calibrated capacity and a Johnson & Phillip's hot wire volt- 
meter reading to 3 volts. The writer had no means of check- 
ing the absolute calibration of this wave meter, but as two in- 
ductances were supplied he was able to see that consistent 
results within at least 10 per cent. were obtained using either 
inductance. 

The Port of Spaiu station was completed by the middle of 
April of last, year, and the wave-length measured as 430 metres. 
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The wave-length was also measured with a coil of inductance in 
series with the aerial. This inductance consisted of 15 turns 
of copper tube 1 in. in circumference, the coil being 73 in. 
diameter centre to centre and the length of the coil being 15 in. 
With this coil the wave-length was increased to 530 metres. 
It was found impossible, however, to get a good 2} in. spark, 
the spark recommended by the Lodge-Muirhead Syndicate, 
though the weather was dry and the insulation good. 

Experiments were made with this inductance in series, to 
find the best spark. With 10 amperes at 100 volts to the 
transformer the following results were obtained. 


— — 


Spark-gap in inches. Relative current in aerial. Result. 


13 2:8 ‘Inductance coil in series. 
2 2°4 i ” 

24 21 

2 22 


97 
Inductance coil removed. 


— — 


On April 24th the wave length at Tobago was measured with- 
out added inductance, and it was found to be about 585 metres. 
Experiments were also carried out to find the best spark-gap. 


Spark- in Relative current 
1 Volts. Amperes. in aerial 
1 1232 8g 18 
1} 120 10 1:4 
là | 138 123 | 1:8 
2 122 12 1:3 
2} | 104 12 0-9 


In both cases the sound and appearance of spark confirmed 
that the best results were being obtained with the largest 
current reading in the aerial, but the two sets of readings are 


Ie | cee 


Fic. 3.—ELEva1210N or AERIAL, 
A —7/20 strand bare copper. 


in no way comparable. At Port of Spain a tuning inductance 
0:06 millibenry was used, and the distance between the in- 
ductances was 3 in. centre to centre, whilst at Tobago the 
tuning inductance was 0 2 millihenry, and the inductances 
were 13 in. apart. Moreover it was only possible to tune with 
this coil using a small induction coil and a 3 in. spark. When 
the wave-length was increased at Port of Spain by the addition 
of such inductance so as to make the wave length the same 
as at Tobago, using the larger tuning capacity and 1jin. 
spark, comparable results were obtained. 


— — k — M ——— —— — 


— Volts. Amperes. Aerial current. 
Tobago ........ 188 12 13 l 
130 12 1:4 


Port of Spain .. 
The attempts at signalling failed completely. It was found im- 
possible to receive a flick at either station from the other, either 
by day or night, but at night it would have been almost impos- 
sible to differentiate any signals from atmospherics which were 
practically continuous. On the other hand, a ship passing to 
the north of Trinidad could intercept signals over 10 miles 
of land when the altitude of the hills between was not great. 
As the writer considered it probable that the capacity 
of the aerial was too large to be fully charged by the plant, 
the area of the aerial was reduced to half its original size, 
leaving the earth capacity as before. With a wave-length of 
450 metres and sending inductance in series a test for best 


spark-gap was made at Port of Spain with small tuning in- 
ductance and coils 42 in. apart. 


———— — — 
E 


„ —— 


Spark-gap in Aerial 
inches. Volts. Amperes. current. 
1} 120 104 2:1 
11 125 11 2:2 
2 120 11 2:11 
is 125 12 2:5 
2} 180 114 2°5 


At Tobago, with a wave length of 495 metres, under the 
same conditions and no sending inductance in series the mea- 
sured aerial current was not so great. 


Spark gap in | Aerial 
inches. Volts. Amperes. current. 
2 132 11} © 15 
21 . 120 10 1:5 


During these experiments it had been found impossible to 
receive signals at either station from the other. To show that 


lio. 4.— Eate CATA(CII x. 


A=7/20 strand bare copper. 
B- No. 14 S.W.G. bare copper. 
Cz No. 14 8. W. G. copper wire. 


signals could be received with the apparatus an aerial was 
erected at the most convenient situation, where an all-sea cir- 
cuit could be obtained. This happened to be at the lighthouse 
at Chacachacare and signals were received from Tobago with- 
out difficulty. A station was completed at North Post by the 
end of August, and signalling has been successfully carried on 
since then from Tobago to North Post. "The transformer sent 
to England for repairs was returned towards the end of 
November, and satisfactory communication between the two 
islands has since been kept up. The erection of the stations 
has been carried out by the Public Works Department of 
Trinidad, and they are being worked by Colonials who had no 
previous knowledge of wireless telegraphy. 

During the first month of the experiments the weather was 
dry and no difficulty was experienced in keeping good insula- 
tion, but after that there was continual trouble, Large hooded 
ebonite insulators were supplied by the contractors, as shown in 
Fig. 5, and three of these broke down, the leakage apparently 
taking place partly along the ebonite and then through to the 
brass collar. A partial burning of ebonite took place where 
there was surface leakage, and the path of the spark was clearly 
visible on taking the insulator to pieces. As a temporary expe- 
dient a chain of porcelain cleats was strung together to take the 
place of the broken down ebonite insulators. 

Before the aerial at Tobago had been erected a week the 
copper was covered with a soluble coating of a bluish-green 
compound, probably a chloride of copper. This discolouration 
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did not take place on the ground capacity, and became more 
marked the higher the copper was. The writer considered it 
as probably due to ozone formed by discharge acting on salt in 
the air in the immediate vicinity of the copper. On a second 
visit to Tobago it was found that the group of wires leading 
from the spark gap to the centre of the earth capacity was 
touching the ground some distance from the central ring. 
Where this had occurred there was strong action for several 
feet of the wire on the spark side and none afterwards. This 
points to the same conclusion as mentioned above. The 
Importance of connecting the earth wire to the correct place in 
the earth capacity was clearly brought out in the Paper of 
Messrs. Duddell and Taylor recently read before the Institution 
of Electrical Engineers. In a particular experiment at Tobago 
the earth wires were allowed to touch the iron netting on the 
way to the centre. A jin. spark was being used at the time, 
and the aerial current was reduced from 2:4 to 1:1, showing 
the very great importance of the proper arrangement of 
circuits to obtain the greatest surgings in the aerial. 

The above experiment, which is only one example of a number, 
shows the great importance of a correct earth or earth capacity. 

The writer understands the damping is considerably less and 
the resonance curves sharper if the earth capacity is insulated. 
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in his recent Cantor Lectures, gave a formula 
proposed by Bjerknes and Drude for calculating the damping 
effect. The measurements are not complete enough to make 
out the logarithmic decrement from this formula, but it was 
probably bout 0:06 for the Port of Spain circuit, but it may 
have been smaller. | 

The results of a few characteristic wave measurements are 
given in Fig. 6. 

In these measurements a. small 1 in. spark coil was used for 
giving the surgings in the aerials, the actual spark being ; in. 
The inductance in the tuning circuit was 0:06 millihenry, and 
was placed 1jin. from the single turn of wire in the aerial 
centre to centre. Curves 4 and 5 were measurements on a 
small steamboat with an aerial consisting of three No. 15 
B. & S. wires 5ft. apart in the form of a triangle. The 
length of the aerial was about 65 ft., with a maximum height of 
30 ft. from an iron awning and 45 ft. from the sea. The earth- 
ing consisted of four wires soldered to the outside sheathing. 

The Chacachacare aerial consisted of a triangular carpet 75 ft. 
by 75 ft. by 100 ft., about 80 ft. in height, connected ın centre 
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by five No. 15 B. & 5. wires to the spark-gap. The earth was | 


a large irregular netting laid on the ground. 
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With the 10,000 sq. ft. aerial 0-2. millihenry inductance was 
used in the tuning circuit. .To obtain readings on the hot- 
wire instrument it was necessary to bring the tuning inductance 
very close to the fixed coil, and it was more difficult to measure 
the correct wave length, and impossible when using the large 
transformer and spark. At the time, the impossibility of 
getting reliable results with the large spark greatly puzzled 
the writer of this article; but after reading Dr. Fleming's 
Paper, “ On the Application of the Cymometer to the Measure- 
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Fic. 6.—Wave LeNGTH MEASUREMENTS. 


Cuive I.—Port of Spain aerial carpet, 4,900 sq. ft. without ad ded indus- 
tance. Maximum height about 66 ft. 

Curve II.— The same with 15 turns of inductance added. 

Curve III.—The same with 30 turns of inductance added. 

Curve IV.—Steamboat serial without added inductance, 

Curve V.—The same with 23 turns of added indu-tance. 

Curve VI.—Chacachacare aerial with 15 turns of added induct 1100. 


ment of Small Capacities, Inductances, and Co-efficients of 
Coupling of Oscillation Transformers as used in Wireless 
Telegraphy,"* he has little doubt that the co-efficient of 
coupling between the fixed coil and tuning inductance was too 
great, and that complex oscillations were set up in the tuning 
circuit. 

A wave length measurement using this coil is depicted in the 
curve Fig. 7,using à in. spark. With the ordinary working spark 
no maximum could be obtained. 


Tuning Circuit. 
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Fra. 7.—Wavr. Lenatn MEASUREMENT USING 0:2 MILLIHFNRIES IN TUNING 
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At Port of Spain the wave length was in the first instance 
measured before the central network of wires of the ground 
capacity had been soldered. Using a 2 in. spark, the measure- 
ment taken before soldering the wires agreed with those taken 
after, but measuring with the z in. spark, the wave lengths 
were about 10 per cent. greater with dirty contacts. 

A great deal has been written lately on the advantages of 
earthing the aerial of a wireless telegraph system, and it has 
been shown that in the Lodge-Muirhead system there is à 


* Read before the Physical Society of London on March 27, 1905. 
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more or less perfect earth for high frequency currents, even if 
the earth capacity is insulated from the earth. To get in- 
creased wave length and sharp tuning, the Lodge-Muirhead 
Syndicate have adopted an open sending circuit with large 
capacity aerials, instead of the more complicated closed sending 
circuits with simpler aerials that have been used in other 
systems. Now, the principal objection to the open sending 
circuit is rapid damping. The Lodge-Muirhead carpet aerial 
greatly reduces this, but with the large network of wires lying 
on the ground at Port of Spain the writer has noticed sparking 
from earth capacity to earth, showing that considerable 
damping and loss is taking place. The latest arrangement in 
the Lodge-Muirhead system would greatly reduce th's, with a 
probable increase of general efficiency. The importance of 
having an undamped acrial circuit in the case of the closed 
Marconi sending circuit is not nearly so important, for as the 
damped waves die away in the aerial it is fed from the un- 
damped closed circuit. It would thus appear that it is the use 
of the open sending circuit that has led to the development of 
an insulated network capacity in the Lodge-Muirhead system. 

The open circuit aerial has much to recommend it on the 
score of simplicity, but where little space is available the 
closed circuit would seem necossary. The writer believes no 
independent experiments have been made with the two 
systems, open against closed circuits, each at its best, to prove 
which is the most efficient. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Continued from page 463.) 


ERECTION OF METERS ON CONSUMERS' PREMISES. 


So much depends on the careful fixing of meters that the 
work should only be entrusted to competent and careful men. 
The choice of a site is of considerable importance, and needs 
some knowledge of the construction of the meter to be fixed, 
for the site which might be suitable for one type might be 
totally unsuitable for another, owing to vibration or space. 
The space which is required by a meter does not in all cases 
mean simply the amount of wall area upon which it can be 
fixed. Many types require head or side room, in order that 
the casc may be removed without taking the meter down. In 
some instances more than double the actual area required for 
fixing must be left. Meters should on no account be fixed on 
partitions or near any banging door, as the shock received by 
the jewel each time the door is closed is bound to wear it very 
rapidly. Lath and plaster walls should also be avoided where 
possible, especially with heavy meters, as trouble is very likely 
to be caused by the meter falling forward and so getting out 
of level. 

The meter should not be fixed directly on to the wall, but 
on a * backing board " firmly screwed to the wall. 

The next point in connection with installing meters is their 
correct connecting up. Where many types are used the cor- 
rect connections are apt to become confusing, as each type 
requires a different arrangement of the mains. In some cases 
the polarity of the ends inserted is the important point, whereas 
in others the polarity is of no consequence, but the choico is 
between “ station ” and ‘ house“ mains. 

The following shows how the type of meter affects the con- 
nections : — 

Alternate-current Ampere-hour Meters. Connections immaterial. 

Continuous-current. Ampere-hour Metcrs.— Essential that the positive 
end of tbe bight be connected to the proper terminal irrespective of 
whether it be the station or house end. 

Continuous-current Watt-hour Meters, and Ampere-hour Meters havinga 
Shunt Circuit.—As above. The bight should also be in the correct main 
50 as to make it possible to insert the station“ main into the proper 
terminal also. 

Watt-hour Meters (tiro. icire) both of the Induction and Nou. inductive 
Types.— Essential that the station end of the bight be connected to 
the proper terminal, irrespective (on continuous-current) of whether it is 
the + or — end of the bight. 

Watt-hour Meters (three: wire).— Essential that the two station“ ends 
and the two house ends of the outers are connected to the proper 
rol. MM CMM — 

* From a forthcoming book to be published by The Electrician " 
Printing and Publishing Co. All rights are reserved, MAE 
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The result of à wrong connection in two-wire meters is to 
cause the meter to record backwards or not record at all. 1n 
three wire meters, if one main is properly connected and the 
other reversed, the meter will not record at all; if both mains 
are reversed the meter will record the wrong way and if the 
two station ends are inserted into the terminals, forming the 
ends of one of the main coils, a very nasty short-circuit will be 
the result immediately the current is switched on. It isa good 
plan for each meter fixer to have a rough sketch of the connec- 
tions of all the meters he is likely to be called upon to fix, and 
on these sketches, arrows showing the correct direction of turn- 
ing of the moving parts of motor meters, leave no excuse for a 
meter being left by the fixer wrongly connected into circuit. 

Meters may be installed on either main of a two-wire 
system, but in three-wire systems (both alternating and con- 
tinuous) with earthed neutral, no meters should be connected 
up on the neutral. 


Fic. 165.—INsTALLATION oF METERS ON TURBEE-WIRE NETWORKS. 


It is apparent from Fig. 165 thatif the meter M is connected 
in the neutral lead as in the house A,” and an earth occurs 
on the house side of the meter (as at E) the meter will be par- 
tially short-circuited. If the meters are invariably connected 
up in either outer as at the house Bl the earth will not affect 
the registration of the meter. (An earth occurring on the 
same main as the meter would in this case, of course, be a 
short circuit. ) 

In connection with threc- wire networks another point which — 
although not relating to the erection of meters—isimportantas far 
as their proper working is concerned, is the reversiog of the ends 
of the meter bight in the case of continuous-current ampere- 
hour meters in all cases where the house is connected on to the 
other arm of the network. For purposes of balancing it is 
sometimes necessary to do this. In Fig. 165 if Bl is put on 
to the other arm as at B2, it is necessary to connect the meter - 


A 


Fio. 167. 


Fia. 166.—SrALING-Toxas Ax D CLAMP. 


up as at B2, that is to say, to reverse the ends of the meter 
bight, otherwise the meter will work backwards, if a motor 
meter, the reading being gradually wiped out. Electrolytic 
meters will also cease working unless their connections are re- 
arranged. 

Where meters are clamped, the next thing to be done after 
the connections are made, is to unclamp the moving portion of 
motor meters provided with clamping gear, after which the 
terminal box cover should be replaced and sealed up. If the 
service is on, every meter should be t:ied for starting with 
preferably a lamp of the installation, or with a portable should 
it not be convenient to switch on the former. If the meter 
does not start when the lamp is switched on the first thing to 
look at is the clamping gear, for the unclamping may not have 
been performed completely. The next thing to look at in the 
case of watt-hour meters is whether there is any break in the 
shunt lead to the meter, or whether this has been taken off 
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the same main as that to which the main coils are connected. 
By means of the portable lamp lead this is easily tested by 
touching one end of the lead on the main and the other lead 
on the shunt terminals, when the lamp should glow. 

The circuit having been proved in order up to the meter 
terminal it is easy to see if the current is flowing through the 
meter shunt by disconnecting the shunt lead at the meter ter- 
minal and flipping to sce if the current spark is present. 
Owing to the fact that in testing watt-hour meters the shunt of 
the meter is usually disconnected from the main terminal, it 
may in some cases not have been replaced. The fault is easily 
remedied if the meter fixer knows what to look out for. 

The usual method of sealing meters is by means of lead scals 
through which wires are passed, the seal then being squeczed 
by means of sealing tongs which contain a dic or dies. The 
general form of sealing tongs is seen at A (Fig. 166), although 
different forms—some of which are over 2 ft. long—are used. 
Those illustrated at A (Fig. 166) are 84 in. long and weigh 2} lb. 
With a view to reducing size and weight the sealing clamp B 
(Fig. 166) was designed and found to answer equally well. The 
difference in size is seen in the figure, and the weight of the 
clamp is only 80z. The one die, 4, is screwed into the frame, 
whilst the other, “b,” is supported by the screw, as in Fig. 167, 
eo that when pressing on the seal it does not turn as the screw 
is tightened. 

In the case of apparatus such as prepayment meters or 
demand indicators, which are periodically opened for the pur- 
pose of collecting the coins or resetting to zero, a more con- 
venient way of sealing is by means of a padlock seal, such as 
the Tourtel or the Chubb. In these padlocks the hasp when 
pressed home is self-locking, and it also locks a small door in 
front of the keyhole. The keys are all similar. In front of 
the keyhole a paper ticket bearing a special number is placed 
before closing the lock. This ticket being placed over the key- 
hole, and held in position by the door already referred to, it 
becomes impossible to open the lock without breaking through 
the paper. If the paper is broken this is at once apparent 


to the inspector. 
(To be continued.) 


STORAGE BATTERIES AND THEIR APPLICATION 
TO PUBLIC INSTITUTIONS.* 


BY FRANK CRAWTER. 


The reason why modern designs trend particularly towards the 
improvement and perfection of the Plante type plate is that the 
demands upon a storage battery are becoming ever more onerous, 
and the thin pasted positive plate is but ill adapted far heavy work. 
It is not many years ago that to discharge a battery completely in 
from three to four hours was the heaviest rating that was expected 
of it and that it was capable of performing, but.to day modern 
requirements demand that a battery shall be capable of withstand- 
ing a complete discharge in one hour, and short discharges at even 
higher rates than that. 

In any installation where it is likely that any appreciable amount 
of current will be required on the line while charging is in progress, 
or where the charging rate of the battery is considerably below an 
amount which will form an economical load for the generator, it is 
best to arrange for charging to be done by means of a booster. A 
method of charging which has many demerits is that of arranging a 
battery in two halves and charging in parallel. It generally results 
in rapid deterioration of the cells, due to the two halves not receiving 
an equal amount of charge, although they ar», when connected in 
series, called upon to give the same amount of discharge, and in 
order to save the trouble of adjusting the resistances, the regalating 
cells are frequently left in circuit far too long, so that there inay be 
the same number of cells in each half. Nor can anything be said 
in favour of charging two complete batteries in parallel. This prac- 
tice should be permitted only when the cells are of considerable size. 
The disadvantages are: (1) The difficulty of maintaining the proper 
charging rate. (2) Ensuring that each battery receives its proper 
percentage of charging. There may be circumstances where it is 
preferable that two batteries should be installed, but arrangements 
should then be made to charge them separately, and not in parallel. 

The method of charging at constant potential is a common method 
of charging on the Continent. By this system the battery, instead 
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of being charged at a constant current, is connected at the com- 
mencement of charge to a pressure to give about 2:5 volts per cell. 
This results in an extremely heavy charging current to begin with, 
a cell of which the normal charging rate at constant current would 
be 20 amperes, would, at the commencement of charge at constant 
potential be receiving about 160 amperes for a few minutes. This 
would rapidly fall off, so that at the end of 20 minutes the rate 
would be about 120 amperes, at the end of 80 minutes 80 amperes, 
at the end of 40 minutes 45 amperes, and at the end of one hour 
would have fallen to 20 amperes. It follows, therefore, that about 
50 per cent. of the total charge will be affected during the first hour, 
about 75 per cent. after two hours, and about 83 per cent. after 
three hours, but the current has then got down so low owing to the 
rise in the back E. M. F. of the cell, that the total time occupied to 
complete a charge is much about the same, whether carried out at 
constant current or constant potential. The rush of current which 
occurs when charging at constant potential at the time that the circuit 
is first closed is so great as to preclude its use in a private instal- 
lation. Before leaving the question of charging, mention should be 
made to the danger of allowing the discharge switch to be at a 
higher contact than the charging switch. If this occurs while 
charging is in progress, the cells between the charge and discharge 
switch will be reversed. 

If the normal charging rate is continued after the cells are gassing 
freely for any considerable length of time, it is, of course, well 
known that the atmosphere in the battery room becomes filled with 
acid spray, which, in addition to the losses by evaporation, neces- 
sitates the addition of pure water for topping up. This of itself 
reduces the specific gravity of the electrolyte (independently of any 
impurity which the topping-up water may contain, of which men- 
tion will be made later), and, assuming that the gravity was, before 
the addition of water, below its normal valuo, this will further 
accentuate the fact, and, being noted by the attendant, it is possible 
that still further overcharge will be given the battery in the hope of 
raising the gravity, with the natural result that more electrolyte is 
lost by spraying, &nd still further water has to be added to make 
good, with the result that the maker is referred to for an explana. 
tion as to the gravity being so low, notwithstanding what is some- 
times considered to be extra attention" which the battery is 
receiving on account of the frequent and excessive chargings given 
it. If the battery is in regular work, and being discharged to an 
appreciable percentage of its capacity, not more than about 10 per 
cent. overcharge is generally required, with the exception of a 
rather more prolonged charge once a fortnight, the effect of over- 
charging being quite as deleterious as undercharging, and is a 
fruitful cause of the drop in specific gravity. Another reason for 
lowness in gravity is the fact that the battery may be getting very 
little work. 

There has been some considerable discussion among electro- 
chemists as to the precise chemical changes which take place in 
the active material of the respective elements during the phenomena 
of charge and discharge, and many theories of more or less hypo- 
thetical character have been evolved. There, however, appears to 
be no doubt that the primary active constituent of the elements is 
finely divided metallic lead (Pb) in the case of the negative, and 
lead peroxide (PbO,) in the case of the positive element, these con- 
stituonts being exceedingly chemically active by virtuc of their 
electrolytic preparation or treatment; further, that when the ele- 
ments are in a discharged state, a considcrable amount of lead 
sulphate is present, and the electrolyte is reduced in specific gravity 
consequent upon the absorption of sulphuric acid, On charging 
the elements are brought back to their original state by the action 
or nascent oxygen and hydrogen, resulting from the decomposition 
of the electrolyte. l 

The following equations are most generally accepted, and serve 
to show the cycle of changes which take place during charge and 
discharge :— 

Discharge: Pb+H,SO,=PbSO, + H, 
Neg. plate. 
PbO, + H, + H,SO, = PbSO, + H,O 
Pos. plate. 
PbSO, + H., = Pb 4- H,SO, 
Neg. plate. 
PbS, +0 + H,O = PbO, + H, S0, 
Pos. plate. 

When, however, the battery is doing very little work, as frequently 
happens during the summer months, the chemical changes Just 
described not only do not take p'ace to the same extent, but other 
chemical changes take place, due to the battery standing idle, which 
tend to lower the gravity. This, however, need not in itself be a 
cause for alarm, if the battery is getting a good gassing charge once 
a fortnight, and it is interesting to note from the records of gravity 
that when the dark days of autumn are with us, and the capacity 
taken from the battery therefore increased, how the gravity rises 1n 
value, and also works over a wider range than during the period of 
light load. As itis desirable to maintain the battery during periods 
of light load with the gravity at its normal value, this can usually 
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be effected by occasionally discharging it at the nine-hour rate to 
1°85 volts per cell, and then fully recharging. Another very im- 
portant question affecting the gravity and 129 5 the 


for topping up, to which attention has been drawn by Mr. Vicarey. 
One of the most important duties of the chemist attached to an 
accumulator works is the analysis of the acid used for electrolyte, 
and the percentage of impurities such as arsenic, copper, iron and 
chlorice is rigidly defined and insisted on, and yet in many instances 
the battery is no sooner installed than no regard whatever is paid 
to the quality of the water used for topping up. 


In some cases it appears to be considered that good drinking 
water, which may contain salts of sodium, calcium, magnesia, potas- 
sium and ammonia, all of which are highly undesirable in elec- 
trolyte, may be used. Speaking generallr. it may be said that the 
water supplied by the London Water Board is not suitable for top- 
ping up, chiefly «n account of its hardness, the lime in the water 
tending to neutralise the acid and thus to lower the gravity. The 
presence of very hard water can frequently be seen by the sulphate 
of lime thrown down on the bottom of the glass containing boxes. 
One is occasionally met by the painstaking battery attendant who, 
on the rejection of the water supplied from the mains as being 
unsuitable, states triumphantly that he is now using nothing but 
pure rain water." Purity is, of course, only a question of degree, 
and rain water even may contain impurities which in themselves 
are quite as deleterious as those in the water from the town mains. 
Even country air contains an appreciable amount of ammonia, 
varying at any period according to the length of dry weather, while 
in the air of a large manufacturing town, the amount of ammonia 
adden is many times more than that in country air, and after a 

eavy shower following a period of drought, the proportion of 
ammonia in rain water may be as much as 0°25 grains per gallon. 
Moreover, in situations near salt water the amount of spray which 
may be blown on to the roofs and washed off into the water butt 
may contain an amount of salt sufficient to deal material damage to 
the plates. It does not, therefore, follow that because rain-water 
is being used for topping up that no impurities are being added to 
the electrolyte. Moreover, the situation of the battery may be 
such that impurities in the air may become absorbed. Proximity 
to a stable is not a good situation for a battery, while a refrige- 
rating plant working on the ammonia process also makes a bad 
neighbour, and suction gas plants must also be included in this 
category. There are probably a good many members present who 
use distilled water from their steam boilers for topping up, and 
there may be many of those boilers largely treated with boiler fluid 
to counteract the impurities which are contained in the water with 
which they are supplied, which forms a hard deposit or incrusta- 
tion on the inside of the boilers, which has to be softened by the 
boiler fluid. The majority of these boiler fluids contain a large 
quantity of alkali, and when this alkali is present in the water in 
excess and boiled, the resulting vapour contains a considerable 
proportion of ammonia, which is driven over with the steam, 
and consequently the distilled water obtained from the steam 
will contain ammoniated water to a degree which is distinctly 
dangerous for use as electrolyte, and the presence of ammonia may, 
moreover, be difficult to detect because the amount present will 
vary with the amount of boiler fluid which is in the boilers at the 
time that the condensed water is obtained, and it may be that 
trouble with the battery is arising and is being investigated by 
the makers, who may obtain a sample of distilled water from the 
boiler at a time when the percentage of ammonia is sufficiently low 
to be harmless, although it may have been present in appreciably 
greater quantities in the water used for the last topping up. It 
will therefore be clear that the source from which distilled water 
is drawn should be, as far as possible, above suspicion, and it is 
preferable, in installations of any size, to arrange for a small still 
which can be employed only for furnishing distilled water for topping 
up the cells. 


Many attendants of batteries, in connection with which recording 
ampere-hour meters are installed, do not recognise that the capa- 
city of a battery will vary according to its discharge rate, and that, 
therefore, the ampere hours, per se, registered on the dials during 
a given period do not necessarily give an exact indication of the 
amount of work that the battery has been doing during that period, 
irrespective of the discharge rate. The percentage of overcharging 
which a battery should receive to keep it in a healthy condition will 
depend largely on the amount of work it is called upon to do, and 
also to some extent therefore on the type of p'ate employed. Some 
makers recommend that not more than 5 percent. ampere-hour excess 
of charge over discharge shall be given, but it will be found that 
under these conditions, if the battery is not frequently discharged to 
an appreciable percentage of its capacity, the specific gravity will 
gradually diminish in value, more especially if the working rates 
are low. A safer practice is to put in about 10 per cent. more 
ampere hours than are taken out, and to give the cells a gassing 
charge for half an hour once a fortnight. Recording ampere-hour 
meters should always be installed, so that the input and output can 
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be logged daily, and & permanent record thus obtained, which is of 
the greatest value in a battery plant. Too much insistancó can 
hardly be laid on the importance of keeping records, which must 
moreover be strictly accurate, and can with advantage be sent to 
the makers at regular intervals for advice or criticism. It is prefer- 
able that the meters should be dead reading instead of arranging 
the charge side to add on a fixed percentage as is sometimes done. 
Another important adjunct which can be used with, and is sometimes 
employed instead of ampere-hour meters, is a recording voltmeter. 
Although this gives no indication of the capacity taken from the 
battery, it is usefulin that it shows by the shape of the line it draws 
whether at any time a heavy discharge has been taken from the 
cells, or whether the potential has fallen appreciably before the load 
was switched off. All voliage readings to be of any use should be 
taken with a current equal to at least one-third of the 10-hour dis- 
charge rate. Open circuit readings are comparatively valueless, 
because a sick cell may be capable of giving on open circuit & volt- 
age which will quickly drop when it is called upon to discharge. 

The author would wish to draw attention to the evil effects of a 
practice which is somewhat common—viz., discharging batteries in 
parallel. This, while reprehensible at any time on account of the 
difficulty of apportioning the load, becomes markedly more so when 
the further error is committed of discharging an entirely new batt»ry 
in parallel with one or more sets which have been at work, may be 
for a period during which their capacity has been appreciably re- 
duced. Under such circumstances, the new battery tskes many 
times more than its fair share of the work. A case may be cited in 
which a new battery was placed in parallel with two others of the 
same size and meke, which had been at work for several years, and 
out cf a total discharge of 200 ampere?, the new set gave no less 
than 180, with the result that, being overworked, its capacity soon 
fell off, and from the point of work to be got out of it, it became a 
bad investment. It will be evident, therefore, that a battery to 
deal with a given load should be considered as one unit—that is to 
say, if the requirements of the plant call for a 2,000 ampere-hour 
battery, one set of 2,000 ampere-hour cells should be put down, and 
not three or four smaller se's of which the aggregate capacity 
reaches the figure mentioned. In designing & battery plant where 
early extensions are probable, the load should, if possible, bs divided 
so that when an increase in battery power is needed, the new cells 
can be put on to a load by themselves, or, if this cannot be con- 
veniently arranged, the containing boxes should ba in the first in- 
stance of a size sufficiently large to hold the probable ultimate 
eapacity, and when the time for extension arrives, it is preferable 
that the plates that have been at work should be rearranged in 
larger groups at one end of the battery, the new plates being con- 
nected in series with them, rather than that new plates should be 
placed in parallel with the old ones, with & consequent unequal 
division of the load hetween the old and new plates. 


There appears to some doubt as to what is meant by over- 
discharging, and thé evil effects which may thereby b3 caused. 
Taking current from a battery at & high rate of discharge should not 
in itself be injurious, and may indeed be continued until the voltage 
has dropped to a figure which at a low rate of discharge would be 
dangerous, but the chief point to guard against as being di:tinctly 
deleterious is continuing & low rate of discharge until the voltage 
has fallen below 1:80 per cell. It is perhaps not so generally recog- 
nised as is desirable that this is damaging to a batterv, because 
under such conditions the plates are entirely exhausted, and if 
allowed to remain without being charged for any length of time will 
probably become badly sulphated. It is more conducive to the 
long life of a battery not to run it down, more particularly on slow 
discharge rates below 1:9 volt per e ll, and it is the practice of somo 
consulting engineers totpecify that the output they require shall be 
obtainable down to that voltage, although it is difficult, once the 
job has passed out of their hands to ensure that the man in charge 
of the plant does not allow the cells to discharge every single 
amp re hour that they are capable of giving. 

Where the connections from cell to cell are lead burned together, 
a small milking booster should be put down in order that single 
cells which, from any cause, require extra charging may receive it, 
without it being necessary to charge the entire battery. This 
„ milker," which should consist of two machines in preference to a 
single machine with a double-wound armature can conveniently be 
placed in the engine room, a pair of leads being run to terminals in 
the battery room, from which cables can be clipped on to the channel 
bar of the cell to be charged. 

As regards fixing a standard of specific gravity, which has caused 
a certain amount of anxiety to battery attendants, it must be borne 
in mind that the manufacturer fixes a standard gravity which ho 
has specified the cells should reach under normal conditions, and in 
the majority of cases it will be found that any appreciable variation 
from the maker's standard of gravity can be found to be due to 
abnormal working conditions, such as little work, overcharging, 
undercharging, or the addition of impurities in the water used for 
topping up, and should the gravity be appreciably lower than the 
standard fixed by the manufacturers they should be communicated 


r2 


520 


THE ELECTRICIAN, JANUARY 12, 1906. 


with, intimation being given of the working conditions, instead of an 
attempt being made by persistent overcharging to raise the gravity 
to its normal value, and under no circumstances should acid be 
added except under advice from the makers, because in many cases 
the lowness of gravity is due to the acid being in the pores of the 
plates instead of being in the electrolyte, and requires only proper 
treatment to drive it out. 

A point upon which manufacturers are often consulted is as to 
what variation can safely be permitted from the rate of charge of 
any given size battery which is fixed as the normal rate. Each type 
of cell has a certain charging rate at which the maker finds from 
actual experience that his cell will give the best results as regards 
ampere hour efficiency, durability, and so forth, and consequently it 
is recommended that a certain type of cell shall be charged ata 
certain rate, but in the majority of cases wide variations from the 
makers' normal rate of charges are permissible if proper precautions 
are observed to see that the cells receive a sufficient amount of 
charge at the revised rate. Take, for instance, a cell of a certain 
make having & capacity of 600 ampere hours at the nine-hour rate, 
this would have a normal charging rate of 80 amperes, and if any 
efficiency tests of such a cell were to be made, this would be the rate 
at which the makers would prefer that the cell should be charged. 
But this same cell has also à maximum charging rate of 180 amperes, 
and would suffer no detriment from being charged at that rate, though 
itis preferable when charging at maximum rates to reduce the rate to 
normal as soon as the colla : show any signs of gassing, as the damage 
likely to occur from an excessive 1 rate is brought about to 
a large extent while the cells are gassing. But, further, this same 
cell could, if sufficient time can be devoted to the purpose, be satis- 
factorily charged at a rate of 60 amperes, or rather less than half 
the maximum rate permissible, although it will be at once apparent 
that a considerable period of time will be required to recharge the 
cells at the rate of 60 amperes should anything approaching its full 
capacity have been taken out of it, and the chief danger of a very 
low charging rate is that sufficient time cannot be allowed to put 
back into the cell the capacity that has been taken out, plus a per- 
centage of overcharge, although there is, of course, a point below 
which, if the charging rate is taken, the amount of current per unit 
of surface of the plates is so small as to be almost entirely ineffectual. 

Comparatively few changes have been made during a number of 
years in the materials used in the construction of accumulators. Wood 
diaphragm separators are however, & comparative novelty in this 
country. Lead-covered nuts are largely employed on account of their 
capability of resisting corrosion, and with brass studs are preferable 
to alloys containing antimony, which are somewhat *' short ” in the 
grain, and should any grit or dirt get into the threads are liable to 
break off. It is advisable not to have any metal other than lead 
exposed to the acid fumes. Modern practice is tending more and 
more towards the provision of deeper boxes, sufficient space being 
allowed underneath the plates to hold all the active material the 
plates contain without washing out being necessary. This in the 
case of large plates means quite an appreciable space, but in view 
of the labour previously entailed by cutting adrift a large set of cells 
which had been burned together, irrespective of possible damage to 
the plates, if not properly treated during the operation, is an im- 
provement of direct interest to the user. 


THE MEASUREMENT OF HIGH FREQUENCY CUR- 
BENTS AND ELECTRIC WAYES,* 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 


LrcrvuRE I.—MEASUREMENT OF HIGH FREQUENCY, CAPACITY, 
INDUCTANCE AND RESISTANCE. 


On two previous occasions I have had the honour of giving lec- 
tures in this room On Electric Oscillations” t and On Hertzian 
Wave Telegraphy."t Since that time our knowledge of the subject 
has made great progress, especially with regard to quantitative 
measurements. When any branch of scientific research begins to 
receive technical application, we always find that it calls for pro- 
cesses of exact measurement, and, in truth, we inay say that any 
collection of facts only becomes scientific knowledge, just in pro- 
portion as it is capable of being made the subject of precise mea- 
surement, 

In these lectures, I propose then to direct your attention to the 
“ Measurement of High Frequency Electric Currents and Electric 
Waves," and the course may be in one sense considered as supple- 
mentary to, or a continuation of, the two previous ones. Limitations 
of time will render it necessary for me to assume that you are 
fainiliar to a certain extent with the general phenomena. 


* Cantor lecture delivered before the Society of Artson Nov. 2/, 1906. 

+ The Electrician, Vol. XLVI., pp. 514, 551, 588, 659, 728; and 
Vol. XLVII., pp. 57, 180, 226, 382, 419, 446, 495 and 531, 

+ Lhe Electrician, Vol. L., pp. 796, 845, 886 and 929, 


The first matter which must engage ou: attention is the measure- 
ment of electric capacity. When a charge of electricity is given to 
a conductor, the result is to raise what is called its potential, just as 
when a quantity of heat is imparted to a body, the result is to raise 
its temperature, or when a quantity of water is put into a vessel the 
result is to raise the level of the water. Potential is, therefore, to 
electricity what temperature is to heat and level to liquids. Heat 
tends to flow from places of high temperature to places of low. 
Water tends to flow down hill, and electricity to move in the direc. 
tion in which potential diminishes most quickly. The ratio of charge 
to potential is called the capacity of the body, and capacity may be 
defined as the electric charge required to raise a conductor to unit 
potential. The potential of the earth is taken as the zero. Accord- 
ingly we have the following definition :— 

. Definition.—The electrical capacity of a conductor is measured 
by the quantity of electricity which must be put into it to raise its 
potential one unit above that of the earth, all other conductors being 
at a great distance. Since there is no absolute poténtial any more 
than absolute level, we take the earth’s potential as zero. Wehave 
next to settle the units. We have first a definition of the unit of 
electric quantity. 

Definition.—The electrostatic unit of electricity is the quantity 
which repels another equal quantity at a distance of 1cm. with a 
unit of force. The unit of force is called one dyne, and is 53, part 
of the weight of 1 gramme. A conductor charged with electricity 
possesses a store of energy, and requires expenditure of work to 
charge it. It gives up this energy on discharge. Hence we havea 
further definition. 


Definitton.—A body is charged to unit potential when a unit of 
electric quantity on it represents a store of one unit of energy. We 
may therefore employ a small conductor charged with one electro- 
static unit of quantity to measure the potential of any other charge 
by ascertaining how much work is required to move the unit charge 
against the electric attraction or repulsion of the other charge to or 
from an infinite distance, or, which comes to the same thing, to or 
from the earth. The law governing the electric attraction or repul- 
sion between particles of electricity is the same as that of gravitation 
between particles of matter—viz., the law of the inverse square. 

Imagine, then, a sphere of radius, R, charged with Q units of 
electricity. It exercises an attraction of / units of force on a 
unit of charge of opposite sign placed at distance of d cin. from its 
centre, and it can be shown by a simple calculation that the work 
done in moving à charge to an infinite distance is Q/d units of 
energy, or ergs. Hence we have V=Q;/R or C-Q;V =R, and, 
therefore, that the capacity of a sphere of radius R centimetres is 
R electrostatic units. 

The practical unit of capacity is called 1 mfd., and is equal to 
900,000 electrostatic units. The capacity of the whole earth is about 
800 mfd., or nearly the same as that of an Atlantic cable. The 
microfarad is, however, too large & unit for the measurements we 
have in view, and hence I employ the one-millionth part of it, or 
the micro-microfarad (mmfd.), as a convenient unit. This is equal 
to that of a sphere 9 m.m. in radius, about the size of a large cherry, 
whereas the microfarad is the capacity of a sphere 9,000 metres, or 
about 5$ miles in radius. It is important to bear in mind the rule 
that to convert capacity measured in electrostatic units into capa- 
city measuring microfarads we must divide by 900,009. 

There are certain regular forms of conductors for which the elec- 
trostatic capacity can be mathematically calculated. These are the 
sphere, a circular disc, an ellipsoid, a long straight wire, and the 
following Table I. shows the mathematical expressions for these 
capacities in electrostatic units (E.S) and in micro-microfarads 
(m mfds.). 


Table I. 

Capacity of In ES. Units. In m.mfds. 
Sphere 1 R 10 B/9 
DU ⁴ Is 2R / 20 R/9x 
Vertical Wire. 12 loge 2/% d U4 logio 2d 
Horizontal Wire ........ );2 loge 4h/d 1/4 logis 4h/a 
Parallel Plates Aj4at 10 A/3Gxt 

| ; i D 
Concentric Cylinders .... 1/2 loge 15 1/415 logio D 


The letters in the above formule signify as follows :— 

i —length of conductor ; R- radius of sphere or disc; d diameter 
of wire; h-height above the earth; D diameter of the sphere, 
disc, or cylinder. 

The proximity of any other conductor, even the earth, raises the 
capacity of the conductor. A large sphere hung up in this room 
would have & capacity hanierteally greater than its radius when 
reckoned in electrostatic units by reason of the proximity of the 
walls of the room. The only method of finding the capacity of most 
insulated conductors is to do it experimentally.: This is best 
achieved in the following manner: If we charge the conductor and 
discharge it through a galvanometer, say 100 times per second, 
these numerous discharges are equivalent in effect to a continuous 
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so that we can interpret its deflections and ascertain the value of 
the current in microamperes, which produces any given deflection. 
Let V be the potential to which the conductor is charged, C its 
capacity in microfarads, and V the number of discharges per second, 
we have then the relation, A= CNV. Hence the capacity oan be 
determined when the numerical values of A, N and V are known. 
This process is best conducted by means of a rotating commutator. 
The particular form of commutator here exhibited was designed by 
the author in conjunction with Mr. Clinton. (See Fig. 1.) It con- 
sists of a barrel or drum driven by an electric motor. This drum 
consists of three parts, the two outside portions have projecting 


electric current. Suppose that the galvanometer has been calibrated | 


of any insulated conductor, such as & large sphere, or disc, or ver- 
tica] wire, and determine the same in electrostatie units or micro- 
microfarads. 

Again, by the same appliance, we can determine quite easily the 
capacity of a Leyden jar, or of a parallel plate or condenser, or of a 
parallel plate condenser having between its plates a sheet of any 
solid dielectric. We can make use of the above-described commu- 


tator to measure the electrostatic capacity of an aerial wire, as used 
in wireless t»legraphy, by simply connecting the insulated wire to 
the middle brush. Such an insulated wire constitutes a form of 
Leyden jar, of which the earth is the outer coating, and the space 
round the wire the dielectric. 


Fig. 1.—FLEMING AND CLINTON COMMUTATOR. 


teeth like thoss of a wheel, and there is an intermediate wheel 


In making such a measurement, however, we have to determine 


which is insulated from and fixed between the other two. The | the capacity of the commutator itself, and to subtract this from the 


diagram in Fig. 2 shows the development of the surface of this 
drum. Against the drum three brass brushes press, two against the 
outer portions and one against the middle, and it will easily be seen 
that when the drum rotates the effect is alternately to connect the 
middle brush first with one and then the other of the two outside 
brushes. To conduct the measurement we employ a mirror galva- 
nometer and an insulated battery composed of 50 or more small 
secondary cells. The conductor C, the capacity of which is to be 
measured, is connected to the middle brush, and the two outside 
brushes are connected respectively to one terminal of the battery 
B, and of the galvanometer G, the other terminals of the battery 
and galvanometer being connected together and tothe earth. (See 
Fig. 3.) On setting the motor in rotation the conductor is con- 
nected alternately with the battery and galvancmeter, these being 
charged to a known potential and then discharged through the 


Fio. 2. 


galvanometer. The number of times per second this operation is 
performed is ascertained in the following manner: On the shaft of 
the motor is placed an endless screw gearing in a wheel which 
rotates once every 100 rotations of the motor. A pin on this wheel 
ìs caused once in every 100 revolutions to move the hammer of a 
small gong and thus to make a sound which announces that the 
motor has completed 100 revolutions. 

In the commutator as constructed in the instrument before you, 
one revolution of the motor causes four discharges to pass through 
the galvanometer. Hence, if we take the time by the stop watch 
in which the motor makes 1,000 revolutions, or in which 4,000 
discharges pass through the galvanometer, we can ascertain the 
number of discharges per second. To reduce the results of observa- 
tions to numerical values we have to know, first, the potential to 
which the conductor is charged. This may be done by measuring 
the difference of potential of the ends of the battery with any good 
form of voltmeter. The galvanometer inay be calibrated by pass- 
ing through it a known current from the same battery obtained by 
connecting in series the galvanometer, the battery, and a known 
high resistance. Having these data and the number of discharges 
per second obtained as above described, we can measure the capacity 


total capacity as measured. Operating with this appliarce we find 
the capacity of a Leyden jar, which is commonly called a pint size, 
may be about ;jg of a mfd., whilst the capacity of a wireless tele- 
graph antenna 100 ft. in height, constructed of a wire 10 in. in dia- 


YNE ANDERSON FLEMING METHOD OF 
eet as SMALL INDUCTANCES. 
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Fie. 8.—CoxNNEciIoNS ron CAPACITY 
MEASUREMENTS. 


Fra. 4. 


meter, may be about ,;;; mfd. Experiments with the commutator 
show that if a number of wires are hung up parallel to one another 
in the air, the capacity of the whole of the wires taken together is 
inuch less than the sum of each of them taken individually when 
the others are removed. 

Our attention must next be directed to the measurement of a 
quantity, called the inductance ot a circuit. When an E.M.F. is 
applied to a circuit, the current does not instantly appear at its full 
value. ‘Time is required to create a current in a conductor by a 
finite E. M.F., just as time is required to create velocity in a mass of 
matter by mechanical force. The quality of the circuit, however, on 
which this fact depends is called its inductance, and it corresponds to 
inertia in matter. The value of the inductance of a circuit can be 
calculated for certain simple cases, just as the capacity can be deter- 
mined. If the wire ia not made of magnetic material the induc- 
tance depends only on the size and shape of the wire, and is measured 
for our present purposes in centimetres or in larger units called 
microhenrys, each of which corresponds to 1,000 centimetres. 

The mathematical processes by which these calculations can be 


made are somewhat complex, but in Table II. below are given the 


values of the inductance L for a number of cases with which we 
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are concerned in practice, such as a straight wire of length J and 
diameter d, the some wire bent into a circle of perimeter J or into a 
square of perimeter l, or into a rectangle, the sides of which are 
respectively a and b. 


Table II. 


Inductance of Various Standard Forms of Circuit. 
= L = 2 (2303 logio 4//d — 1) ems, 

=L =2/ (2-303 login 4l/d — 2'45). 

Square wire = L = 21 (2:303 logy 4l/d - 2:85). 

Two parallel wires = L = 27 (2:303 log 2D/4). 


4ab NE 
=L=4 [(a +b) loge 1 -a loge (a+ V'a*4 V3) - b loge 
(b+ at +b?) + 2 yat - 2 (a 4-b)). 


We have, in the next place, to notice & special characteristic to 
high-frequency currents—viz., that the current is entirely on the 
surface of the conductor. An experimental proof of this is given in 
a later lecture. The formula in the above Table II. give us the 
inductance for infinite frequency, or when the current is wholly 
upon the surface of the wire. They need a slight but unimportant 
correction when we are dealing with currents of finite frequency, 
such as a million per second. In general, the only method of de- 
termining the inductance of a circuit is to do it „ 
One of the most convenient means of carrying out this measure- 
ment is by a bridge measurement suggested by Prof. Anderson and 
modified by myself. In this method we make the conductor, the in- 
ductance of which is to be determined, one arm of a Wheatstone's 
bridge and complete the circuit as shown in Fig. 4. A variable 
resistance, r, is placed in series with the galvanometer and a con- 
denser, C, connected between one terminal of the bridge and of the 
galvanometer. In the circuit of the battery is placed a buzzer or 
electromagnetic interpreter, Z, which breaks and makes the circuit 
of the battery very rapidly, say, from 200 to 300 times per second, 
and a telephone, T, is placed in the bridge circuit, which can be sub- 
stituted for the galvanometer G when required. The first step is to 
balance the bridge for steady currents. | 

This is done by employing the galvanometer in the bridge circuit 
and stopping the buzzer. "When the measuring arm of the bridge 
has been so adjusted that the galvanometer shows no current, the 
battery key being held down, we know that the relation which 
holds good between the four arms of the bridge, P, Q, R and S is 
that P/Q- R/S. We then set the buzzer in operation and substi- 
tute the telephone for the galvanometer, and alter the value of the 
resistance r in series with the galvanometer until the telephone 
yields no sound. If then C is the capacity in the bridge reckoned 
in mierofarads the inductance L in centimetres of the conductor 
being tested is given by the formula 


Straight wire 
Circular wire 


Rectangle 


where C is the capacity of the condenser in microfarads, and 
P, Q, R and S are the bridge-arm akoi in ohms. L is the 
inductance of the arm of the bridge, of which the resistance is R. 
In making this measurement of inductance, the capacity which 
must be employed in the bridge circuit has to be selected with 
reference to the magnitude of the inductance being measured. We 
may employ the method to determine the inductance of a wire bent 
into the form of a square, or, vice versa, we may employ the known 
inductance of such a wire to determine the value of the capacity 
being used in connection with the bridge. 

Another important measurement is that of the mutual inductance 
of two circuits. If one circuit acts inductively on another the 
mutual inductance M of the two circuits is measured by the E. M.F. 
produced in the secondary circuit when a current of unit strength 
in the primary circuit is started or stopped uniformly in one second. 
If a current in a wire is steady, the fall of electric pressure, other- 
wise called the voltage, dropped down the wire is measured by the 
product of the resistance and current. If the current is rapidly 
varying the voltage drop is measured by the product of the induc- 
tance and the rate of change of the current. Ifwe are dealing 
with alternating currents which have a uniform frequency, n, then 
the voltage drop due to inductance is easily shown to be equal to 
6:24 times the frequency multiplied by the product of the current 
and the inductance. Hence if the frequency is very large, the 
voltage drop may be large, even if the current is small. It is easy 
to show this by a striking experiment. 

We create an oscillatory discharge in a thick wire by sending 
Ley den-jar discharges through it, and we find that if a small incan- 
descent lamp is connected to two points on this wire a few inches 
apart, the lamp will light up, although the actual current passing, 
as shown on a hot-wire ammeter, may not exceed 5 or 6 amperes. 
If, however, we pass a continuous current of the same value 
through the wire we should find that the lamp would not light up. 
This shows that the volt drop down a given wire produced by a high- 
frequency alternating current inay be enormously greater than that 
produced by a continuous current of the same effective value. 


(To be continued.) 


CORRESPONDENCE. 


COMMERCIAL TESTING OF MOTORS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have to thank you for your paragraph in your issue 
of December 29th, about my recent Paper on “Commercial 
Testing of Motors," and I am particularly obliged to you for 
drawing my attention to the slip due more to incompletenes: 
of expression than to anything else—about the effect of brush 
position on efficiency. You will notice that I specially re- 
mark, in the full copy of the Paper, in dealing with the 
neutral position, that the brushes . . remain in th's 
position for a reversible motor, but in other cases a better 
result can usually be got with the lead a little backwards." 
Then follows the sentence to which you take exception. If the 
words “the best point be substituted for the word“ neutral,“; 
making the sentence read “the further the brushes are from 
the best point, the less efficient is the motor," I think the 
demands of correctness will be satisfied, and certainly the 
thought in my mind at the time of writing will be accurately 
expressed. In fact, in the original copy of the Paper, now 
before me, I find, sketched down at the time of writing, a 
copy of the diagram for the best point of compromise as re- 
gards commutation, which is given on p. 8 of Punga’s “Das 
Funken von Kommutatormotoren," which I happened to be 
reading at the time—a book, by the way, which seems worth 
an English translation, if the opportunity occurred of making 
one—and this fact makes it appear to me more strange that t' e 
error should have come in, in face of the obvious guide to the 
correct statement in the margin of my manuscript. 

In regard to the other point to which you take exception, 
there is actually a voltmeter on the primary of the trans- 
former, but it is in the power house, and is invisible from most 
of the places at which breakdown tests have to be made ; itis, 
therefore, of little service to the man making the test. There 
is, therefore, in this particular case a special reason—more or 
less geographical, so to speak—for adopting the more crude 
method of judging the brightness of the filaments of a set 
of incandescent lamps in series with the secondary. These 
are made up in portable boxes, each set absorbing 500 volts 
when fully bright. As the maximum voltage used is 
1,000, while undoubtedly the insulations tested would stand 
considerably more, it is obvious that an error of, say, 10 per 
cent. in judgment is negligible as far as any damage likely to 
occur is concerned. In other works, arranged in a different 
way, the more perfect method of using the voltmeter on the 
primary might be employed, but in the case described it would 
actually lead to waste of time which would not be compensated 
for by the slightly greater constancy of test conditions obtained. 

Trusting you may be interested in these remarks, and again 
thanking you for your paragraph.—Yours, &c., 

Newcastle-on-Tyne, Jan. 6. THOMAS CARTER. 


LEAD SLEEVES FOR CABLE JOINTING. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR : In The Electrician of December 22, 1905, p. 384, Mr. 
W. H. Patchell in his article on“ The Charing Cross Company s 
City of London Works,” gives an interesting form of cable joint- 


—— 


T Ap sum Rs ä 
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ing for three-core cables. This form of joint box I have now 
employed for some years with much success, but I do not place 
the ebonite or porcelain spacing discs directly on the bare con- 
ductors, as shown in Fig. 8, but let them sit on the insulate 
conductors (see illustration above). Experience with these 
joints shows that the creepage is considerably reduced, if not 
entirely avoided with this construction, and that there 18 2° 
advantage to be gained by using porcelain. I have even use 

impregnated wooden spacing discs, and have tested such joints 
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up to 60,000 volts alternatiny current with a distance of only 
iin. between the sweated copper sleeves without breaking 
down the joint. | 

There are obvious reasons why the discs should not be in 
contact with the bare conductors carrying current. In the first 
place such porcelain or ebonite spacing discs must be carefully 
deaned before placing on the bare conductors, and are prefer- 
ably either dipped in boiling compound or boiled in the in- 
sulating compound before making the joint. They should also 
be handled with wooden tongs and not with the bare hands, as 
moisture or even dirt prevents the insulating compound from 
adhering to the discs, and thus creepage between the conductors 
an take place. 

After placing the discs, the conductors to be joined must 
then be sweated. In doing this it is very difficult to keep the 
solder from spitting on to the discs or to ensure that the latter 
are kept free from dust and moisture. Another important 
point is that the spacing discs should be kept as far as possible 
from the sweated copper sleeves, otherwise, when filling up tho 
lead sleeves with insulating compound, they cause the com- 
pound to be cooled suddenly and thus contract, leaving con- 
siderable air-holes in it. These holes are highly conducive to 
creepage. — Yours, &c., P. W. SNELUS. 

Berlin-Westend, Jan. 3. 


drop, not of 1:8 volts, but of 7 volts is allowed, to be perma- 
nently suffering from lead poisoning. 

The investigations which I have made since this occurrence 
have led me to the conclusion that there are far more cases of 
lead poisoning than the public generally suspects, and this in 
cases where there could be no question of the action of any 
stray electric currents. An analytical chemist, who is almost 
daily conducting water analyses, was trying some experiments 
for me, and drew some water for the purpose from a lavatory 
in his house at Beckenham. To his surprise he found that the 
amount of lead in solution was considerably more than was 
found in the case of Twyford Lodge. The house in question 
is an old one, but on moving into it about nine months ago a 
length of new pipe was run to a new lavatory on the ground 
floor, and it was the water from this pipe that was so strongly 
impregnated with lead, while the water from all the other taps 
in the house was found to be quite free. This is practically 
an analogous case to that at Twyford Lodge. The water in 
this instance came from the Lambeth Water Works.— Yours, &c., 

Victoria-street, S. W., Jan. 8. A. H. DYKES. 

[From the description of the circumstances given in Mr. 
Latham’s Paper there was reason to suspect that there had 
possibly been electrolysis of the pipe in this case, and we 
naturally supposed that the 2 engineers responsible 
for laying down the plant had been given opportunities to in- 
vestigate the case thoroughly before the facts were laid before 
the public, and that they would have been invited to take part 
in the discussion of the Paper. We now understand from Mr. 
Dykes that he only received a copy of the Paper after it had 
been read. Whether serious electrolysis occurred or not, how- 
ever, it is evident that an error was committed in allowing the 
bare return laid to carry the whole current back from the 
house to remain partially insulated. Messrs. Lucas & Pyke's 
report in the Paper states that the resistance between this 
return and earth was found to be 8 ohms.—ED. E.] 


HOW TO SCREW CONDUIT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: At a recent meeting of British conduit manufacturers 
called, as is now common knowledge, for the purpose of con 
sidering an advance in prices, the question of “ Standardisation 
of sizes and standardisation of threads was raised. It was 
then decided that another meeting should be called at an early 
date for the purpose of discussing this all-important question, 
and for the purpose of appointing a committee to deal with it. 
I think it advisable to invite the opinion of all concerned—in 
particular consulting engineers and contractors—with a view to 
arriving at "the opinion of the trade" on this important 
matter. This matter is, I think, as important to users of con- 
duit as it is to conduit manufacturers. 

My predecessor, the lato Mr. Fred. Bathurst, from the very 
beginning, adopted gas sizes for the conduit system manufac- 
tured by my company, and from correspondence and general 
data in my possession it is quite clear that Mr. Bathurst was 
always strongly in favour of gas sizes and gas threads for con- 
duit. The only reason why this company did uot adopt gas 
sizes and gas threads from the start was that tube makers 
anticipated some difficulty about screwing tubes of the com- 
paratively light gauges which were originally used. 

So far as gauges of conduit tubes are concerned, my com- 
pany have moved in the opposite direction to the majority of 
tube makers. Several makers have made constant and per- 
sistent efforts to produce tubes of a lighter and still lighter 
gauge, until to-day one company, at least, are selling so-called 
screwed tubes of No. 19 gauge. It is for readers of The 
Electrician and contractors in general to say whether tubes 
of this absurdly light gauge are satisfactory for conduit work 
or not, but it is clear that whilst these efforts are being pur- 
sued, the tendency is and must remain—“ fine threads.” 

That it is desirable to standardise sizes and threads of con- 
duit tubes I think we are all agreed, and the question which 
will occupy conduit makers at the forthcoming meeting —and I 
have no doubt this question will cause a considerable amount 
of controversy, owing to the interest involved—will be: “ What 
sizes and what threads should be adopted“ I think there is 
only one answer to it—i.c., Gas sizes, screwed “ standard gas." 


WATER PIPES AND ELECTROLYSIS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR : Owing partly to the holidays and partly to pressure of 
business I have not studied very carefully the technical 1 0 
during the last few weeks, and it was, therefore, not until to- 
day that my attention was drawn to the notes in your issue of 
December 22nd, dealing with a case of lead poisoning on the 
Twyford Lodge Estate. 

I was myself present when the experts retained by the Water 
Company made their investigation. The facts are these: Twyford 
Lodge is wired on the concentric system, the engine and battery 
house being a matter of 160 yds. away, ard connected by one 
insulated lead and one bare copper negative earth return, both 
being run in thesame wooden trough. At the house the nega- 
tive pole is earthed, but there is no earth plate or earth con- 
nection at the engine house. The drop in the return con- 
ductor with the maximum number of lightson is about J! volts, 
the maximum found in Messra.Lucas& Pyke's test being 1'8 volts. 

At the time the electrical installation was put in a lead water 
pipe was run from the cast-iron main in the road to the house, 
and another one to the gardener’s cottage and engine house. 
This worked for four years without any trouble, and at the 
present time there is no trace of lead in the water at Twyford 
Lodge or at the gardener's cottage, nor is the lead pipe even 
when close to the engine house affected in any way. 

About nine months ago a new water pipe was teed in to the 
old lead main just after passing the engine house in order to 
run to a new lodge, and quite recently the water was found to 
be impregnated with carbonate of lead. On cutting the new pipe 
patches of lead carbonate were found on the inside, these 
patches becoming denser as one got farther away from the 
engine house. 

I should expect any action resulting from the proximity of 
this engine house to have taken the form of electrolysis or 
erosion of the outer surface of the old lead pipe at the nearest 
point to the engine house, and I have yet to learn of any theory 
which will aecount for such electrolysis on the outside being 
absolutely absent, but, on the other hand, taking place on the 
inside of the pipe after it had passed the engine house, and 
not uniformly over the interior surface, but in patches. The 
fact that there was no earth connection at the engine house 
would tend to reduce the current travelling back by the lead 
pipe. 

I think it is only due to your readers and tho electrical 
profession generally, that those who have so hastily concluded 
that this is a case of electrolysis due to the return currents to 
the engine house should explain the theory on which their 
conclusions are based. If this is the true cause of the electro- 
lysis in question then I should expect the greater part of the 
inhabitants of these islands, or at any rate those in towns in 
which there is a tramway having an earth return, where a 
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- Brighton.— At the Council meeting last week it was announced that 
The application for sanction to a loan of £5,909 for the purchase of the 
Star Foundry site Fal been sanctioned, but the application for £38,500 
for electric lighting extensions was deferred pending further information. 
The Council have decided to appeal against the assessment of the 
electricity works. At present the works and mains are assessed as 
follows :—Brighton, £9,971; Preston, £280; Southwick, £6,000; 
total, £16,251. Mr. P. M. Faraday has been retained as valuer. 


Bury St. Edmunds.—At Dec. 81 last the equivalent of 10,978 
8 c.p. was connected to the mains, a 1,042 8 c.p. increase during 
the year. 

Oabs and Tramway Competitior.—The local cabmen have 
complained of the running by Newpo:t (Mon.) Corporation Tram- 
ways department of early morning cars for the convenience of people 
returning home from balls, &c., but a motion that the early morn- 
ing cars be discontinued was defeated at Tuesday's Council meeting. 


Ohina.— Canton, with a population of 4,000,000, has enjoyed elec- 
tricity supply since 1900 and there are now 1,900 consumers on the 
China Light & Power Co.'s mains, with an equivalent connection of 
over 15,000 8c.p. lamps. All wiring installation work is done by 
the company. 

Tientsin has had electricity supply since January, 1908, the 
owners of the electricity works being the Usine Electrique de la 
Municipalité Francaise. There are 138 consumers at present con- 
nected, taking the equivalent of 8,200 8 c:p. lamps. 


Clock Dial Tilumination.— Ramsgate Council recently received 
a communication from the Board of Trade in regard to the illumina- 
tion of the Pier Yard clock. l 

This illumination was effected by gas in 1895, at the expense of the 
Council with the sanction of the Board, but it has now been found necessary 
to have theclock thoroughly overhauled and cleaned, owing to the action of 
the gas on the machinery of the clock. The Board have decided that the use 
of gas to illuminate the clock can no longer b» permitted, but if the 
Council desire to continue the illumination the Board will allow the sub- 
stitution of olectric light for gas, on condition that the Corporation defrays 
the cost of installing electric light and all necessary fittings, current, &c. 

At the Council meeting last week Councillor Woop said it was some ad- 
vantage to have the clock illuminated at night. They now spent £16 to 
£18 on gas each year and he was informed that electric current would be 
even more expensive. | 

Ald. HAT said they should not assist the electric light company to get 
tho matter into their own hands, considering that tbe Council owned the 
gas undertaking. If the Board of Trade considered the clock ought to bs 
lighted by electric light they ought to pay for the lighting of it and also for 
repairs. He moved that they do not adopt electric illu mination. 

The Town CLzak said the Board of Trade would not allow gas lighting 
to continue. | 

After discussion, the motion was carried. 

. Oroydon.— The Tramways committee have reported the receipt of 
a further offer from the British Electric Traction Co. as to the leasing 
of the tramways which the Corporation have already decided to ac 
quire and work themselves. The committee recommended that this 
further offer be not entertained and that tenders be invited for 15 
new tramcars for the municipal service. An amendment was, how- 
ever, moved by Ald. Edridge and carried that instructions be given 
to the committee to negotiate with the company to ascertain the 
best offer from a financial point of view which they could make. 


Caba.—Mr. G. F. Greenwood, a representative of the Cuban 
Electric Co., has made application for a concession to construct 
(1) an electric tramway at Regla and (2) two clectric Hope lines 
in Guanaba‘oa, which will connect with the tramway already 
running between Regla and Guanabacoa. 


Darlington.—It has been decided to supply electricity on the 
maximum demand system. The following scale of charges for elec- 
trical energy for works and factories has been adopted: 14d. per 
unit for first 500 units per quarter, 1}d. for next 4,000 units and 1d. 
for the remainder. 

Douglas (Isle of Man).—The Tramways committee recommend 
the Council not to entertain the offer of the Manx Electric Railway 
Co. in regard to the conversion of the tramways to electric traction. 


` Dublin.—The Corporation have decided to pay to Mr. Robert 
Hammond, the consulting engineer, the sum of £2,250 in full dis- 
charge of all claims whatsoever by him against the Corporation, he 
releasing all claims against the Corporation as if his agreement of 
retainer had been unconditionally terminated on June 1, 1905. 


- Blectric Power in Lancashire.—A conference of local authorities 
has been called to consider the question of united opposition to the 
Lancashire Electric Power Bill. It is asserted that the bill woul 
geriously affect the exclusive right of municipal authorities to supply 
their own areas with electrical energy for all purposes, and that if 
such power be granted to private companies it would be most 
injurious to municipal electricity undertakings. 


Exhibitions.—The Newport (Mon.) electrical exhibition opened 
on 4th inst. We briefly referred to this event in our last issue. 
The display has excited much local interest. The chairman of the 
Electricity committee (Mr. W. H. Brown) presided at the opening 


My company have supplied their standard quality Armor- 
duct ". screwed conduit, screwed standard gas, and the material 
has been used for à very large number of important installa- 
tions, and, needless to say, I shall not only advocate standar- 
disation on the basis of gas sizes and gas threads, but also 
tubes of a still heavier gauge than what is commonly looked 
upon as heavy gauge in conduit matters to-day. 

The position to-day with the number of different sizes and 
different threads employed by different makers on their con- 
duit is a very vexatious one for everybody conduit makers, 
consulting engineers and contractors alike. I think it is quite 
unnecessary to enlarge on this point. I have during the last 
few weeks made inquiries of a number of contractors on this 
important question, and the request in every case has been for 
“gas sizes and gas threads." I trust some of your readers 
will give us their views on the matter. — Yours, &c., 

London, E C., Jan. 9. Wm. ScHMAHL (Director). 

The Armorduct Mfg. Co. (Ltd.) 


—. .. 


LEGAL INTELLIGENCE. 


Norwich Corporation v. Norwich Electric Tramways Co. 


The Court of Appeal yesterday (Lords Justices Vaughan Williams and 
Stirling) ordered this case, which has been partly heard, but was allowed 
to stand over until the decision of the House of Lords in Crossfield v. 
Manchester Ship Canal had been given, to be placed in the final list. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


aE : 


APPOINTMENT8 VACANT AND FILLED. 


Oldham Corporation Electricity committee require a junior assis- 
tant electrical engineer. Salary £80, increasing by annual incre- 
ments of £10 to £100. Applications to the borough electrical 
engineer (Mr. S. Wilmott Newington) by Jan. 22. See an adver- 
tisement. | ö 

Mr. R. M. Mayne, station superintendent at St. Helens, has been 
appointed mains superintendent at £150 per annum in succession to 
Mr. C. White, resigned. The salary of Mr. F. Dickinson, works 
superintendent, has been increased from £160 to £170 a year, and 
that of Mr. J. W. Warr, overhead equipment and motor super- 
intendent, from £140 to £150. 4 


Dr. R. A. Lehfeldt, professor of physies at the East London 
Technical College, has been appointed professor of physics at the 
Transvaal Technical Institute, Johannesburg. 


Award.—-The Board of Trade have issued their award in the 
appeal of the London Electric Supply Corpn. against the conditions 
imposed by Greenwich Council upon which certain works were to 
be performed by the corporation. The appeal is allowed, subject 
to certain cond.tions. 

Barnes.—The Council on Wednesday decided to put down addi- 
tional plant, including a 300 kw. steam dynamo, boiler, feed pump, 
&c., at an estimated cost of £4,700, and to apply for sanction to 
borrow this sum. 

Bi mingham.— The City Council wil be invited at their next 
meeting to sanction a scheme for purchasing and letting out electric 
motors on hire. 

Blackreck (Dublio).— The Council's provisional order being on 
the point of expiry, Dublin United Tramways Co. has been asked 
to give a supply of electricity. 

Brazil.—In a lengthy.and instructive report upon the trade of 
Brazil for the years 1902.4 Mr. Consul Mark sets out in detail the 
imported goods, which were formerly chiefly of British origin, but the 
supply of which is now shared by other countries than the United 
Kingdom. These include copper wire, electric lighting and power 
machinery and apparatus, electrical, mathematical and other instru- 
ments, &c. The complete list is a very long one, and seems to indicate 
that a large proportion of trade formerly transacted between this 
country and Brazil is shifting over. Throughout the long list Mr. 
Mark states that at one time hardly a single article but was chiefly 
imported from the United Kingdom, but out of 147 articles for only 
50 is the U.K. still in the ascendancy, and in 68 competes with the 
fair success of other countries. Of the remaining 79 trade has 
passed into other hands. 
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ceremony and gave statistics as to the progress of the municipal 
electricity department. He said the motor load was steadily increas- 
ing: three years ago they had motors representing the aggregate of 
25 H. p. connected, now the figure had risen to 1, 200 . p. Public 
lamps had increased from 42 to 218, lighting consumers numbered 
1,100 and power consumers 100. The equivalent of 110,000 8 c.p. 


lamps was connected and during 1905 they sold 2,700,000 units of 


energy, the income being £25,000, against £1,449 in 1895, when the 
undertaking was started. The success of the exhibition is chiefly 
due to the ability and organising skill of tho borough electrical 
engineer and tramways manager (Mr. H. Collings Bishop). 
The fifth automobile exhibition will be held at the Crystal Palace, 
London, S.E., from 26th inst. until Feb. 3 inclusive. 

The projected exhibition which was to be held in Edinburgh in 
1907 has been postponed until 1908. 


Blectzical Engineers’ Ball —The Electrical Engineers’ ball, 
which proved so successful last year and the year before, is to be 
repeated on Jan. 19 at the Hotel Cecil. The hon. secretaries are 
Mr. A. M. Sillar and Mr. H. Alabaster. 


Pelixstowe.—The Suffolk Electricity Co. claim to have the 
balance of the purchase money (£3,000) paid to them, as the net 
revenue of the electricity works for the year ended Nov. 11 was 
suffi: ient to pay 6 per cent. on capital expenditure at the beginning 
of the year. The electrical engineer (Mr. R. P. Wilson) has also 
given his opinion that from the report of the company’s auditors 
the Council could not resist the claim, and the Lighting committee 
again recommended application being made for sanction to a loan 
to meet the claim, but after discussion the subject was referred to 
the Finance committee. 

Gomersal.—Electrical Distribution of Yorkshire (Ltd.) are apply- 
ing for a provisional order. 


Great Yarmouth.—Thirty seven gas standards in the New Town 
are to replaced by incandescent electric lamps. 

Though the Council have not yet obtained the sanction recently 
sought for a loan for the suction pipe for the new condensing plant, 
&c , the electrical manager (Mr. G. Bryant) has been instructed to 
proceed with the work, which is urgent. The cost is to be paid out 
of the profits of the undertaking. | 


Hammersmith (London).— A further loan of 413, 700 for addi- 
tional electrical plant has been comp'eted. 


Holborn (London).—The Council have decided to adopt a uni- 
form system of reinstating streets and roads opened by electric 
lighting and other companies for laying mains, &c., and it has been 
decided to adopt the direct labour system after April 1. 


Inquest.—An inquest was held on Friday at Mountain Ash 
(Glam.) on the body of J. J. Thomas, who met his death on the 
2nd inst. at the Lower Duffryn Colliery through coming in contact 
with a live electric cable. 

THomas Joxes, engineman, deposed that deceased had gone up to look 
at a joint in a pipe, near where the electric wires were situated. 

J. F. Franpgns, electrician at the colliery, said the wires were not 
cased. The voltage was 3,300. 

Medical evidence having been given, 

The Coroner said that the use of electric power at collieries nccessi- 
tated the management taking every precaution that the wires were pro- 
perly protected. The fact should be brought home clearly to all engaged 
in collieries as to the danger which they ran in getting into contact with 
the electric cables. Deceased had gone to attend to a joint when he lost 
his footing, and so came into contact with the wires. 

A verdict of Death from misadventure” was returned. 

LO.O. Electric Power Echeme.— On Wednesday Holborn 
Borough Council decided by a large majority to oppose the scheme 
of the London County Council for the erection of electricity works 
for supplying electrical energy in bulk for power in London and the 
suburbs. | 

Light Railways —-The secretary to the Tees Commissioners has 
deposited with the Light Railway Commissioners particulars of 
objections to the scheme for the construction of & conveyor bridge 
across the Tees at Middlesbrough ani of a light railway to West 
Hartlepool. 

Bournemouth Corporation have decided to oppose the Branksome 
Park and Swanage light railway scheme. 

Lincoln.— The charge for electric current supplied to the electric 
tramways has been fixed by the Council at 2d. per unit. 

Lowestoft.— The minutes of the Electricity committee, presented 
on Tuesday by Counc.llor Fry, gave a very satisfactory c ccount of 
the progress of the electricity undertaking. 

Councillor Fry said the whole of the plant was in good condition. and 
all repairs and various new works had been executed out of revenue. 
They started the year in the expectation of receiving 23d. per unit for 
power for the trams. but that had been reduced to 2jd.. making a 
differenze of £875. They had for the time being come to an end of the 
capital expenditure, and he hoped they would now begin to reduce 
capital account. During the year they had generated 145,000 units more 
than last ycar, and had done this at £49 less cost. That was due to the 
new boilers and to the- bonus system. which was working well Their 


income was £11,688, against £9,929, their profit £4,139, against £2,332, 
and if they had been a trading company they would have paid a dividend of 
64 per cent. on capital, against 3} last year. The net result was a 
deficiency of £550, against £1,471. Private consumers showed £1,400 
increase in revenue. Mr. Fry paid a high compliment to the chief 
engineer (Mr. Bruce) for his economical management. 


Maccleefleld.— The Council have approved the bill of the 
Macclesfield and District Tramways Co. 


Mail Conveyance by Tramways.—An agreement has been 
entered into between Yarmouth Corporation and the Postmaster- 
General for the conveyance of the mails between Yarmouth and 
Gorleston by tramway. For seven journeys daily the P.O. autho- 
rities will pay the Corporation £22 per annum. 


Manchester.—The Electricity committee have decided to settle 
the action brought by the owner of & warehouse adjoining the 
Dickinson-street station against the Corporation for an injunction to 
restrain an alleged nuisance. 

The Chairman (Mr. G. Howarth) explained that the committee had had 
to pay plaintiff £1,000 per annum from March, 1899, in order to keep the 
case from going into court again. They had been unable to prevent the 
vibration to the extent that they had wished, and rather than face the 
heavy damages which the court would be likely to give, the committee 
decided to adopt the course suggested. Mr. Howarth also explained that 
in the case of the Corporation v. Midwood, though counsel had advised 
an appeal to the House of Lords, the committee felt that there was little 
chance of altering the view of the court as to the negligence of the Cor- 
poration servants, and that the cost of going to the House of Lords was 
more than the committee were warranted in incurring. 


Motherwell.— The Council have decided not to entertain the 
offer of the Clyde Valley Electrical Power Co. for a supply of elec- 
tricity in bulk, on the ground that they are at present and will be 
for some time able to supply all requirements from their own station. 


Motor Ambulances.—The Metropolitan Asylums Board Ambu- 
lance committee have reported that experiments had confirmed 
them in their opinion as to the suitability of motor traction for 
their ambulance service, and arrangements are being made to com- 
pletely equip the south-western station with motor ambulances and 
omnibuses, and with a properly fitted workshop. 

The Hague Municipal Council will consider on Monday a re- 
commendation of the burgomaster and assessors to grant a credit 
of £650 towards providing an electric motor ambulance. 


Municipal Wiring.—Bethnal Green Council have decided to 
support the clauses of the L.C.C. General Powers Bill empowering 
London borough councils to wire and fit consumers’ premises for 
light and power. 


Overhead Conductors.—Golcar Council have consented to the 
erection of overhead wires by. Huddersfield Corporation for the 
supply of electricity t» Wellhouse. 


Oxford.—At.a ratepayers’ meeting on Wednesday the Council's 
tramway bill was rejected. A poll will probably take place. 


Plymouth.—The Council have rejected the Tramways committce's 
recommendation to purchase four demi cars for the Pennycome- 
quick tramway route &t an estimated cost of £2,000. 

In the course of the discussion Mr. Monk said that a proposal 
had been considered to stop the cars at once, but that had been 
negatived by the committee, although they were losing £30 a week 
on that route. The committee agrecd that the cars should cease 
running in Union-street. | 


_ Portsmouth.—The Council have decided to erect flame arc lamps 
in some of the principal thoroughfares in Southsea. 


Presentation.— At the annual supper of the employés of the Scar- 
borough Tramways Co. on 8rd inst. a gold.mounted fountain pen 
and leather pocket book were presented to Mr. J. E. Edmundson, 
manager of the company, who is leaving Scarborough to control 
ihe electricity supply undertakings at Grantham and Stamford of 
the Urban Electric Supply Co. 


Sevenoaks.—The Council are agitating in favour of the erection 
of electricity works. A provisional order is held by the Kent Elec- 
tric Power Synd., and a committee has been formed to interview 
the Board of Trade on the subject of its prolongation. The Kent 
Co. announce that, having completed arrangements for their power 
station at Chatham, they are now turning their attention to the out- 
lying districts. Their engineers had estimated that the first portion 
of the installation, with mains, would cost between £9,000 and 
£10,000. Of that amount they are prepared to find from £6,000 to 
£7,000 if £3,000 is taken up locally. 


South Africa.—The “ British & South African Export Gazette“ 
states that: — 

Krug :rsdorp Corporation have n2gotiated a loan of £100,000 in London t» 
cover (among other outlays) cost of establishing electricity works (£16,000). 

Latest returns show that the pumps in use in the Transvaal mines in- 
clude 100 electrically-operated (on 36 mines), 73 air-driven (on 23 mines), 
69 driven by Cornish engines (on 45 mines) and 92 by other steam engines 
(on 46 mines), 
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Large orders are about to be placed by the Nata! Government Railways 
Department for electrical machinery for Durban. 

Additional machinery is about to be ordered for Arvonstad municipal 
electricity works. 


Southampton.— Application is to be made for sanction to a further 
loan of £5,000 for laying additional mains and services. 


Sunderland.—The Electricity and Lighting committee have con- 
sidered an offer from a company to take over and work the Corpo- 
ration’s electricity undertaking, including the two power houses, the 
Corporation receiving £12,000 a year. After discussion, the offer 
was declined. 


“ Sunshine " Arcs v. Incandescent Gas.— Mr. C. Rockley, of 
West Ham Corporation electricity department, to whose former 
pamphlet entitled Electric Lighting for Retailers ” we have for- 
merly had occasion to refer, has issued a new pamphlet entitled 
Sunshine Arcs v. Incandescent Gas." Mr. Rockley is a firm 
believer in the value of the electric light, and in his pamphlet has 
something to tell the ordinary gas consumer which it is well for him 
that he should know. Mr. Rockley prophesies a great future for the 
flame are lamp, which he christens the “Sunshine Arc," and 
describes how it threatens to supersede the older types of arc lamps, 
and in any case to arrest any further development in the direction of 
high pressure incandescent gas, at any rate for outdoor lighting. 


Swansea.—The Electric Lighting committee have decided to put 
down additional plant at the generating station at an estimated cost 
of £7,000. At the meeting of the committee last week the chairman 
(Major Sinclair) gave an account of the progress of the undertaking. 


Theft of Cable.—At Woking last week a woman named Nicholls 
and a lad named Lawrence were convicted of having stolen a 
quantity of electric cable, the property of the Woking Electricity 
Supply Co. Thomas Crockford was also convicted of feloniously 
receiving the cable knowing it to have been stolen, and also of 
receiving & quantity of scrap iron, the property of Mr. Richard 
Field. Crockford was sent to hard labour for 15 months, the 
woman received four months, and the boy one month's imprisonment. 


Tonbridge.—The Council have approved a scale of charges, 
drawn up by the electrical engineer (Mr. Horsley), for the main- 
tenance of consumers' lamps. Mr. Horsley has been instructed to 
change the remainder of the two-arm lamp brackets for street light- 
ing to swan-neck fittings. The alteration will cost 9s. 6d. per 
column, but will effect a saving in cost of renewals. 


Tramcar Shed Regulations.—Dundee Tramways committee ex- 
perience a difficulty in complying with the rules and regulations of 
the Home Office regarding car sheds. 

These regulations were originally intended for locomotive and railway 
repair shops, but would in the official opinion apply also to the Dundee 
car sheds where repairing work is done. The rules would seriously 
nffect the Corporation, as by the requirement that there should be a car's 
length of clear 5355 between each car half of the avaiable space would 
be waated, and the regulations in regard to fixed obstacles would involve 
reconstruction. It has been decided to join other corporations and tram. 
way owners in approaching the Home Office with a view to having tram- 
way sheds exempted from the regulations, 


Walsall.— To meet the increasing demand for current for light. 
ing and power, the Electricity committee recommend the Council 
to apply for sanction to a further loan of £13,000 for additional 
generating plant and mains extensions. 

The chairman of the Electricity committee (Ald. W. BROWX HII I.) stated 
on Monday that previous extensions had proved most advantageous, as 
the increased income represented 10 per cent. on the outlay, and there 
was no reason why the present output should not be doubled. The com- 
mittee had sacrificed £2,000 by reducing its charges for current, and its 
balance-sheet would show a deficit of £350, but nevertheless a profit was 
being made. The Tramway committee were being supplied with cur- 
rent at 14d. per unit, although the actual cost of generation was fully 2d. 
The recommendation was ultimately referred to the General Purposes 
committee. 


West Bromwich.—The Electric Light committee recommend that 
in future the charge for electrical energy for power for a demand 
above 3 H.P. when the consumption does not reach 600 units per 
quarter be 1$d. per unit, and above this figure 1d. per unit. Dis- 
counts, varying from 23 per cent. to 10 per cent. are to be allowed 
to consumers of between 6,250 and 25,000 units per quarter. 


West Ham.—It was reported to the Council on Tuesday that 
several manufacturers of and contractors for electric motors were 
not pushing their business among power consumers in the district 
on account of the difficulties connected with single-phase motors. 

The electrical engineer (Mr. A. H. Seabrook) had been authorised to 
announce that two-phase motora are being put 1n at present and are tem- 
porarily running on the single-phase circuits, and that, according to the 
rapidity with which the load increases, two-phase supply will be introduced. 

Mr. SxABROOR recommended that, as wiring contractors’ show rooms 
were advertising the sale of electricity as well as the means by which elec- 
tricity could be used for lighting, cooking, heating, power, &c., a special 


rate be charged to those contractors in order to induce them to make the 
most brilliant display possible. The Town Clerk is to report as to the 
power of the Council to adopt the suggestion. 

Mr. Seabrook also reported as to the desirability of reducing the charges 
for lighting and power under certain conditions to flat rates of 3d. per 
unit for lighting and 1d. for power. He wasinstructed to prepare a more 
detailed report and also as to whether it was desirable to make a universal 
reduction to the same flat-rate charges. 


York.—The Board of Trade having declined to send an expert to 
inspect the machinery stated to have been damaged by the recent 
accident at the electricity works, the Electricity committee have 
decided to employ an independent electrical engineer to report. 


Concert and Dance.—A subscription concert and dance in con- 
nection with the London branch of the Electrical Trades Union 
will be given on the evening of Jan. 19 in the concert hall of the 
Club Union Buildings, Clerkenwell-road, London, E.C. 


Entertainments, &c.— Owing to the liberality of Crompton & Co. 
(Ltd.), Chelmsford, the members of th» Are Works Club wer» 
enabled to entertain their wives and children to a te», Chris: mas 
trees and variety entertainment at the Corn Exchange, Chelms- 
ford, on Saturday last. There were present upwards of 900 mothers, 
children and guests, the last including Mrs. and Col. Crompton, 
Sir Carne Rasch, Bart., Lady Capel, the general manager (Mr. Hew 
St:venson) and Mrs. Stevenson, the works manager (Mr. A. J. 
Hodgson) and Mrs. Hodgson, Mr. F. R. Reeves and Miss Reeves, 
Mrs. and Mr. Claud Crompton, the Mayor and Mayoress of Chelms- 
ford, the clergy ofthe town, &c. The tea was followed by a variety 
entertainment of a very popular character, the National Anthem 
concluding a very enjoyable time. Mr. P. G. Cheverton, the newly- 
appointed hon. sec., and his committee are to be complimented upon: 
the success of their efforts, 


Recently the directors and employees of the Simplified Under- 
ground Conductor Co. held their annual dinner and concert under 
the presidency of Mr. F. A. Pocklington, the managing director, in 
the unavoidable absence of the chairman, Mr. McIver. The chair- 
man reviewed the work of the company during the past year and 
referred to the success which had attended the work of the staff in 
the various departments. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Bristol Electrical committee invite alternative tenders for 2,000kw. 
and 8,000 kw. single-phase turbo-alternator (2,000 volts, 93 periods), 
together with condensing plant. Particulars from the city electrical 
engineer (Mr. H. Faraday Proctor), Temple Back, Bristol. See also 
advertisement. l 


Aberdeen Electricity Committee invite tenders for supply and 
delivery of one cast-iron disc fly-wheel for fitting to a Willans engine. 
Tenders to the City Electrical Engineer (Mr. J. Alex. Bell), Elec- 
tricity Works, Millburn-street, by noon Jan. 22. See also an adver- 
tisement. 


Fulham (London) Council invite tenders for supply and erection 
of (a) steam piping, (b) water and exhaust piping. Specifications 
from the borough electrical and consulting engineer, Mr. Arthur J. 
Fuller. Tenders to the town clerk (Mr. R. M. Prescot), Town Hall, 
Fulham, by noon Jan. 81. See also an advertisement. 


Piymouth Corporation electricity department invite tenders for 
the supply of stores for the 12 months to March 31, 1907, including 
paper-insulated cables, transformers, a.-c. meters, lubricating oils, 
rar Tenders to Mr. E. G. Okell, borough electrical engineer, by 

an. 24. 


Battersea (London) Electricity committee want tenders by noon 
Feb. 5 for & direct-current steam generator (either 760-850 or 
1,000 kw. and 460 to 550 volts), piping, ejector condenser, arc lamps, 
and arc lamp globes and columns. 


Stoke-upon-Trent Electricity committee invite tenders for 12 
months’ supply of meters and demand indicators. Tenders to Mr. 
P. J. S. Tiddeman, Electricity Works, Stoke-on-Trent, by Jan. 81. 


The Electric Lighting committee of Leyton District Council invite 
tenders for (1) 500 kw. dynamos and (2) overhead crane. Tenders 
will be opened on Jan. 18. 


Hackney (London) Council invite tenders for 19 months' supply 
of arc-lamp carbons and coal. Tenders by noon Jan. 25. 


West Ham Corporation invite tenders by 4 p.m. 25th inst. for 
engine-room stores and incandescent lamps. 


The Spanish Government have decided to invite tenders for laying 
a new cable between Cadiz and Teneriffe. 
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TENDERS RECEIVED AND ACCEPTED. 


Bradford Tramways committee have accepted the following 
tenders for annual tramway stores :— 

General Electric Co., lamp fittinga; W. T. Glover & Co., cables; D. B. 
Rose, brass castings, ears, crossings, frogs, insulators, &c.; R. W. Black- 
well & Co., trolley poles and trolley accessories ; London Transfer Depot, 
transfers; J. Rushforth & Sons, timber; Crossley & Davenport, iron 
and steel; W. Harland & Son, varnishes ; Derby Chemical Colour Co., 
dry colours; Raines, Porter and Seddon, paints; Stephenson Bros., 
painters’ sundries and paint brushes ; Saml. Miller's Exors., white lead ; 
Brooksbank & Co., oils ; Bradford Incorporated Institution for the Blind, 
cleaning brushes: Pilkington Bros., glass; Robt. Young & Co., grease; 
W. M. Towler, malleable iron and steel castings ; Salters (Ltd.), springs ; 
Wood & Saberton, bolts, nuts and washers, wood handles, shafts, galva- 
nised iron and tinware, screws, nails, rivets, &., tools and ironmongery ; 
J. S. Heap & Son, lead and tin; J. W. Rowlands & Co., pinion wheela ; 
&nd Wm. Parkinson, coal. 


The British & South African Export Gazette states that Johan- 
nesburg Corporation have placed contracts with Weightman & 
Amery for construction of street islands for tramway poles (£3,539) ; 
C. Jowett & Co. for tramway construction work, &c. (£12,915) ; 
Gloucester Railway Carriage & Wagon Co. for bodies, and Dick, 
Kerr & Co. for trucks, wheels, axles and electrical equipment for 
three electric freight cars (total cost £1,800); British Insulated & 
Helsby Cables, 200 ft. of 4 in. by } in. copper strip; and Pilkington 
Bros. for rolled glass. The Corporation have also confirmed their 
contract with Dick, Kerr & Co. for supply of 100 electric cars. 


Hackney Electric Lighting committee received tenders for mains 
(for one, two or three years at option of Council) from the British 
Insulated & Helsby Cables, Callender's Co., W. T. Glover & Co., 
W. T. Henley's Co., Siemens Bros. & Co. and the Western Electric 
Co. As the schedule of prices quoted by the British Insulated & 
Helsby Cables was considered the most satisfactory, the committee 
have, subject to the usual sanction, accepted same. 


West Ham Corporation have accepted the tender (the lowest re- 
ceived) of the Glasgow Numerical Printing Co. for tramway ticketa 
for three years as follows: Ordinary ticket (Corporation reserving 
advertising rights) 34d. per 1,000, extra for coloured overlay 1d. per 
1,000 ; section tickets 41d., official tickets 4d. 


Battersea (London) Council have accepted the tender of Ernest 
F. Moy (Ltd.) for three switch pillars at £205 11s. 9d., and that 
of Callender’s Company for diverting electric mains in connection 
with the electrification of the tramways in Battersea Park-road. 


Salford Council have accepted the following tenders :—Bowes 
Scott & Western, water softening plant, £740; F. M. Burley, wiring 
Higher Grade School for Girls; Key Engineering Co., joint fibre 
conduit. 


Canterbury Council have accepted the tender of E. J. Philpot for 
wiring the irrigation works, and have also given an order for wiring 
work for the ensuing half-year to W. Gard. 


Southport Council have accepted the tender of the Tudor Accu- 
mulator Co. for a storage battery of 252 cells at £1,458 and £98 per 
annum for maintenance for 10 years. 


The Pacifie Railway Co. of Argentina have placed an order with 
the Brush Co. for three 250 kw. turbo-alternators with condensers 
and pipework for their new Bahia-Blanca (Argentina) station. 


Brighton Corporation have accepted the tender of Sattin & Evor- 
shed for erecting additional premises for the electricity department 
on the Star Foundry site at £3,900. 


Hammersmith (London) Council have purchased a Hotchkiss 
boiler cleaner, which has been on trial for some time past at the 
generating station, for £57. 15s. 


West Bromwich Corporation have accepted the tender of Gibbons 
Bros. & Co. for coal-handliog plant. 


- Swiudon Council have acceptel the tender of the Brush Co. for 
three tramcars at £1,786. 


Bournemouth Corporation have p'aced an order for two motor 
cars at £980 each with Straker & McConnal. 


Ilford District Council have accepted a tender of Johnson & 
Phillips for 0:5 in. triple-concentric armoured cable at £1,689. 9s. 


Croydon Corporation have accepted the tender of Dick, Kerr & 
Co. for a 1,000 kw. direct-current generator at £6,975. 


Switch Gear Contracts —The following orders for switch gear, 
&c., have recently been placed with Ferranti Limited :—- 

Transvaal: Luipaards Vlei Estate Gold Mining Co., L.T. three-phase 
switchboard. Japan: D. C. and three-phase switch gear and transformers 
for H.T. transmission scheme. Glasgow Corporation; D.C. sub-station 
switch gear. Pontypridd Council: D.C. battery and booster switch gear. 
Dublin Corporation: E.H.T. main and sub-station and L.T., A.C., sub. 
station switchboards. Wimbledon: Extensions to H.T. switch gear. 
Also H.T. three-phase and L.T., D.C. switch gear for abroad. 
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BUSINESS NOTICES. 


The Cambridge Scientific Instrument Co., Carlyle road, Cam. 
bridge, have been appointed sole agents for the sale in this country 
of the Grasso flux meters. A pamphlet describing these instruments 
can be obtained from the company. 


The partnership between Josephine Gonne and Wm. Robt. New- 
bold Gard (trading as Wm. Gard & Co.), electrical engineers, 54, St. 
Dunstan's road, Canterbury, has been dissolved by the Court of 
Chancery. 


As from Jan. 1 the Sturtevant Engineering Co., 147, Qu2en 
Victoria-street, London, E.C., have handed over the control of the 
electrical side of their business to the Adams Mfg. Co, Ltd, of the 
same address, whose works are situate at Bedford. The latter 
company has been formed expressly for the purpose of manufac- 
turing and selling Igranic" motor controlling gear, &e. The 
personnel of the business remains exactly as heretofore. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


In the failure of Robert Pries (trading as Durnall & Pries, elec. 
trical sundriesman), the summary of debtor's amended statement 
of affairs shows 65 unsecured creditors for £1,255. 28. 8d., other 
creditors £6. 4s. 8d., total £1,261. 6s. 11d. The assets have realised 
sufficient to pay off part only of the preferential claims, leaving a 
deficiency of £1,261. 6s, 11d. 

Debtor is a German subject, who came to this country in 1894 ard 
traded in partnership at several addresses as electrical engineers. He 
states that he has received about £900 from his father at various times, 
all of which has been put into the business. The partnership was dis. 
solved in April, 1902. Failure is attributed to want of capital, bad trade 
and bad debts. Of the deficiency, £189 represents goods supplied and 
work done, £100 borrowed money and £68 law costs. The official 
receiver concludes his remarks by inviting creditora to furnish him with 
any information respecting the bankrupt, his trading and affairs. 

The trustee in the bankruptcy of Arthur Edgar Brooks (trading 
as Brooks & Brooks), electrical engineer, 110, Cheapside, London, 
E.C., has been released. 


The discharge of Gerald Algar (trading as Gerald Leslie), elec- 
trical engineer, &c., 5, Denning-road, Hampstead, London, N.W., 
has been granted, subject to his consenting to a judgment for £5, 
and £1. 10s. costs. 

Claims against W. S., G. E. & H. T. Wright (trading as Wright's 
Patent Heater Condenser Co.), 16, Great George-street, S.W , and 
Carlisle-street, Lambeth, S.E., London, to Mr. L. J. Sharp, 191, 
Corporation-street, Birmingham, by Jan. 25. 

A meeting will be held on Feb. 7 at 5, Coleman-st., London, E.C. 
to receive an account of the winding up of the Hampstead Electric 
Supply Co. (Ltd.). 

Sale by Auctiop.—Messrs. Horne & Co., 8, Delahay-street, 
Westminster, 8, W., will sell by auction at the Royal Arsenal, Wool- 
wich, on 24th inst., at 11 a.m., some unserviceable and obsolete 
stores, including a quantity of metals (copper, gun-metal, phosphor 
bronze, iron and steel, &c., lead, zinc, &c.), electrical stores, tele- 
phones, telegraph instruments, &c. Catalogues from the War Office, 
Pall Mall S.W.; the Ordnance Office, Tower, E.C.; and the 
Ordnance Office, Royal Arsenal, Woolwich, S.E. See also an 
advertisement. 


Sale by Tender.— Leeds Electricity committee invite tenders for 
purchase of electric generating plant (about to be replaced by plant 
of larger capacity), comprising two 500 1. H.P. Belliss engines and 
two 800 kw. single-phase Ferranti a.-c. generators, with exciters. 
Tenders to the town clerk (Mr. R. E. Fox) by Jan. 81. 


Blectrical Engineering Works for Sale.— Messrs. Fuller, Hor- 
sey & Co., 11, Billiter-square, London, E.C., have for sale some elec. 
trical engineering works fully equipped with modern plant and 
machinery, situate at Fambridge, Essex. Particulars and terms 
from the auctioneers. See an advertisement elsewhere. 


Increase in Prices.— Mr. A. P. Lundberg notifies that, owing to 
the continued rise in the cost of materials, he is compelled to in- 
crease the prices of his special class of goods by 5 per cent. on the 
net amounts as from Feb. 1. 


Turbine Orders.—That the adoption of steam turbines in this 
country is making headway is borne out by the orders which 
Messrs. Willans & Robinson have in hand. The first Willans tur- 
bine was not ordered until the beginning of 1904 (after which date 
drawings, patterns, &c., had to be made), and at the end of 1905 no 
less than 50,000 kw. of turbines was under construction in the com- 
pany’s shops or at work outside. The largest turbine which has 
been built to order is of 5,000 kw. normal rating (which is the largest 
single-flow Parsons type turbine constructed in this country), 
Messrs. Willans & Robinson have in hand, in addition, or have 
already set to work six 3,000kw., seven 1,500 kw., and thirteen 
1,000 kw. turbines. 


* SIMPLEX" ADMIRALTY PATTERN 
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„Simplex Specialities.—An abridged and supplementary list 
of Simplex fittings and sundries has been issued which amplifies 
the particulars available regarding these useful appurtenances. The 
accompanying illustration shows the Admiralty pattern of Simplex 
universal watertight junction box for screwed conduits up to 1 in. 
diameter. This box is cast with a raised boss in a central position 
on each side, and any or all of thes» bosses can be bored or tapped 
for screwed conduits. The same box can bo used either for drawing 
through, T.jointing or intersection purposes. A gin. flange is pro- 
vided which fits into the recess in the cast cover, a well-fitting 
rubber washer being inserted to 
ensure a watertight joint. The 
boxes are made to several dimen- 
sions suitable for 4 in., J in., J in., 
fin. or 1 in. conduits. An adjus- 


, SIMPLEX. 


ADJUSTABLE SWITCH 


„ SIMPLEX’ 
AND WALL Socket FITTING. 


WATERTIGHT JUNCTION Box. 


table switch and wall-socket fitting, with adjustable cover, is also 
shown. In this fitting the cover is held in position by metal rings on 
the switch and wall-socket, and is arranged to come flush with tho 
plaster, enabling the wireman to adjust the alignment of the switch 
and wallsocket after erection, even in cases where a perfectly 
straight line of conduit has not been kept. "These are only a few of 
the items described and priced in the new supplementary list. 


Excess Indicitora.—Our illustration showa an eximpl: of the 
Holden Excess Indicator, which is described in a list recently sent 
; out by James Pitkin & Co., 50, Red 
Lion-street, Clerkenwell, London. This 
useful appliauce is too little known, 
seeing that, in accumulator installa. 
tions especially, it is claimed by the 
makers to save its cost many times 
during the year's work. It is equally 
correct for alternating and continuous- 
current working. Its operation is to 
give warning by a bell when the nor- 
mal working current is excessive, and 
the bell continues its ringing until the 
normal conditions are restored. The 
indieator requires no attention, and 
% HoLDEN" Excess IND. CA TOR. bas proved to be exceedingly reliable. 


‘International Handbook for Telegraphists,"— We have re- 
ceived from a German publishing house a copy of a book purporting 
to be an international handbook for telegraphists, but why for tele- 
graphists in particular we are at a loss to understand. The months 
and days of the year are given in German, French and English in a 
set of tabulated pages, the diary is blank paper, but with the repeti- 
tion of the months and days in German, French and English. There 
is a list of telegraph companies and their managers and secretaries 
and of the cables laid by the different companies and their dates, 
abstracted either from the Journal Telegraphique or from The 
Electrician ” Electrical Trades’ Directory and Handbook. Follow- 
ing this is & very brief digest of the Service Regulations, which is 
of little use to telegraphists, international or otherwise. 

Telephone Directory.—The yearly issue ot the Directory sup- 
plemental to the main London Telephone Directory has just been 
made by the National Telephone Co., who have also sent out a new 
separate list of public call offices in the metropolitan area in a 
form suitable for carrying in the coat pocket. The supplemental 
directory contains a list of the cab shelters connected to the London 
exchange system, as well as a list of those to which connection is 
being proceeded with. The supplemental list contains about 15,000 
names of London telephone subscribers. 


Willing’s Press Guide" for 1906.—Our opinion of Willing's 
„Press Guide ” to the United Kingdom, and to the leading journals 
in the Colonies, in America and on the Continent, is too well known 
to need any extended notice cf the 1906 issue, except to say that 
there 1s every evidence of a continued regard to keeping the book 
well up to date. There is no publication of our acquaintance better 
worth a shilling than Willing's “ Press Guide," which has now 
reached its 33rd annual issue, and can be obtained from the pub. 


lishers, 125, Strand, London, W.C. Any business house requiring 
to communicate press notices and similar items will find this 
‘“ Guide" a real guide. 


Weights and Measures Tables.— Mr. T. Fisher Unwin has 
issued a new edition of Martin's Up-to-Date Tables of Imperial, 
Metric, Indian and Colonial Weights and Measures, &c." The 
popular price of 2s. 6d. has been fixed for the book, which gives a 
mass of information relating to coinage, interest tables, weights and 
measures of all kinds and standard time, filling over 250 closely 
printed pages, bound in strong cloth. 


Catalogues, &c.— The new catalogue of standard motors and 
dynamos issued by Electromotors Limited is well printed and illus. 
trated, and contains particulars of the company's continuous-current 
machines of the semi-enclosed, enclosed ventilated, and totally en- 
closed types, also crane, lift and hoist motors, together with starters, 
standard, worm and spur reduction gears and other accessories. 
Tables of standard outputs for the various sizes are given, but the 
list is also accompanied by an ingenious device called the ** Motor- 
graphe," which enables the size of motor required to be rapidly 
determined. This novelty consists of a piece of stout cardboard, in 
outline resembling a four-pole motor with a circular disc of smaller 
diameter fixedto itandfree to revolve. The fixed and moving portions 
carry scales of revolutions per minute and B.H.P., which form a 
circular slide rule. To determine the size of motor required, the 
B.H.P. is set opposite the speed and the letter denoting the size of 
motor read off opposite one of the arrow heads on the moving disc, 
according as the machine is to be of the ordinary semi-enclosed 
type for continuous running, or a hoist or crane motor at a half- 
hour rating. Limits of speed for each size are printed on the card. 
The smallest motors are two-pole, and the remainder, ranging up 
to about 28 B.H.P., are of the four-pole type, with steel poles pro- 
vided with laminated pole shoes and cast with the frames. "The 
bearings can be turned round so that the motors can be fixed in 
any position. Full details of weights and dimensions are given, and 
the catalogue concludes with a list of standard fans. 


Another new list has recently been added to those isued by 
Ferranti Limited. This is No. 62, which deals with single-pole 
single-throw :low-break knif: switches of 25 to 2,500 amperes. Open 
and closed positions of these switches are illustrated, and a general 
specification accompanies the list. 


The Edison and Swan Co. have ready a new sheet list relating to 
the ‘‘Ediswan”’ push-button keyholder. The illustration shows 
the operation of the holder. The on and off 
positions are obtained by alternate movements 
of the button, which turns a small ratchet on 
its axis; across a diameter of this is fixed the 
bridging piece which closes the switch. Ths 
porcelain is made in two pieces, and the ter- 
minals are so arranged that for wiring it is 
only necessary to remove the top ring aud 
nipple without withdrawing the porcelain 
from the body. It is claimed that thia key- 
holder is especially reliable on high-voltage 
circuits. It is well made and has a good 
appearance. 


A new list of M.P. motors for continuous 
current and of self-lubricating carbon brushes 
for motors and dynamos is being sent out 
by Marryat & Place, 28, Hatton-garden, London, E.C. A large 
number of M.P. motors (1,200) are priced in this list, representing 
every combination of the firm's standard motors, both slow and 
medium speed, all voltages, and with and without covers, rails, 
starters, D.P. switches, D.P. fuses, and regulators. The list con- 
tains a specification and description of the motors and other par- 
ticulars, and can be slipped into the pocket without inconvenience. 
The carbon brush list intimates that the goods are manufactured by 
the National Carbon Co. . 


L. E. Wilson & Co., telephone exper:s and engineers, 20, Cross- 
street, Manchester, forward a pamphlet setting out some particulars 
of their experience in telephone installation work. Mr. L. E. Wilson 
was until recently chief electrician to the National Telephone Co. in 
the Manchester district, where he gained much experience. 


Archibald F. Wright (Ltd.), of Leyton Green-road, London, N.E., 
have ready a supplementary sheet of electrical novelties and acces- 
sories. These include flash lamps, hand lamps, pins, batteries and 
bulbs, electric clocks, torches, &c. | 


„% EpISwaNd Push- 
Borron HoLD En. 
(Cap removed.) 


A new catalogue of springs, wire work, clips and presswork has 
been compiled by Herbert Terry & Sons, Novelty Works, Redditch, 
and coptiins particulars of a large range of these goods, in the 
manufacture of which the firm have had a half-century's practical 
experience. 


A circular sheet just issued by the Simplified Underground Con- 
ductor Co. shows Simplified" mains laid by the company at 
Reading. l 


Nalder Bros. & Thompson, 34, Queen-street, London, E.C., have 
issued a new edition of their Recorder catalogue, and particular atten- 
tion has been given in the new list to the type of recorders which give 
a record upon a continuous coil. Instead of having the paper per- 
forated, as has been the general practice 
hitherto, needle points are employed to 
move the paper forward. In all the rocorders 
listed in the new edition of the catalogue 
the clocks are of the firm's own make. The 
accompanying illustration shows the dead- 
beat moving-coil type of direct.current 
N.C.S. record instrument and the simple 
method of re-charting the recorder. The 
standard paper speed on these instruments 
is 1% in. per hour, the drum revolving once 
in 24 hours. Or the drum can be arranged 
to revolve once in 12 or once in six hours, 
in which case the paper speed is 11 in. and 
2] in. per hour respectively. The clock has 
an eight-day lever movement. 

Nalder Bros. & Thompson have also 
ready a new sheet list of the N.C.S. insu- 
lation test set, which consists of a generator 
and ohmmeter of the electrostatic type, 
combined in one case, and weighing only 
134 lb. 


We have received from the Liverpool 
Electrical Cable Co. a copy of their latest 
catalogue of electric wires and cables. This 
is got up in a very neat style and contains a large quantity of 
information compressed into the smallest number of pages possible 
with due regard to legibility. 


"NCS 


RECORDING 


RE-CHARTING 
N.C.S. RECORDER. 


* Electric Driving of Ring-spinning Frames" is the title of a 
pamphlet describing Brown-Boveri plant and is issued by the elec- 
trical department of Richardsons, Westgarth & Co., Hartlepool, 
representatives in this country of Brown. Boveri & Co., of Baden. 
The pamphlet is admirably illustrated to display to best advantage 
the application of electric driving to ring.spinning frames, one 
illustration showing & battery of about 30 frames, each direct 
driven by independent motors. The type of motor used for this 
special class of driving is totally enclosed without artificial venti- 
lation and with starting apparatus, fuses and automatic arrange- 
ment for switching on and off, lifting the brushes from the col- 
lector rings and short-circuiting the latter. This requires of 
the workman at the spinning frame only to turn a hand-wheel to 
start his machine. The latest design of these motors is supplied 
with the means of interior ventilation, which reduces the cost of 
construction. The pamphlet will be read with interest by textile 
e as well as by those interested in the electrical side of 
the work. ' 


Calendars, &c.—The foreign department of the Allgemeine 
Elektricitäts-Gesellschaſt has forwarded us a novel and exceptionall 
well made ** perpetual " calendar and paper-weight combined, which 
takes the form of a miniature turbo-alternator of this firm's design, 
both machines being mounted on a common base plate. A hori- 
zontal slot is provided in the cylindrical casing of the turbine and 
alternator respectively, and through them appear the months of the 
year and the date of the montb, tle calendar being set by turning 
the shaft of the turbine or of the alternator. This clever little novelty 
forms a suitable item for the electrical engineer's desk, and the idea 
is both novel and pleasing. 


A bold and u:eful hanging calendar, one month to view, has 
been sent by Mavor & Coulson, 47, Broad-street, Mile end, Glasgow. 
A good illustration of an under-type direct current coal cutter on 
sledges is conspicuously printed on the face. A view of one of this 
firm's direct.current type of '* Pick-Quick " coal cutters on sledges, 
and adjusted for undercutting, is shown on & monthly card calendar 
also to hand. 


Àn artistic hanging calendar has reached us from Wilson Hartnell 
& Co., of Leeds, in the form of an excellent print from a painting 
by Asti, entitled Lenore, the calendar being mounted below. 


A neat and useful little pocket stamp case and calendar comes 
from the Chloride Electrical Storage Co., of Clifton Junction, near 
Manchester. The calendar and some particulars of the company's 
manufactures are interleaved with waxed paper, which provides a 
safe place for stamps, preventing their sticking or falling out. 

Nalder Bros. & Thompson’s hanging calendar for 1906 is to hand 
and is compact and serviceable. 

. Horace Simon & Co., 43, Mincing-lano, London, E.C., specialists 
in office lighting installations, have sent us a neat and useful 
hanging calendar. 

The Simplified Underground Conductor Co., 58, Castle-street, 
Liverpool, have issued a neat calendar blotter with celluloid face, 
o which is illustrated & good view of the company's stand at 

ympia. 
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Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus imported into this country 
during December, 1905 :— 

Electrical machinery, £44,142 (an increase of £6,761) ; telegraph cable 
and apparatus, £4,377 (decrease, £2,087); other electrical gcods, 
£90,606 (increase, £4,370). The values of imports of the three classes for 
the 12 months ended Dec. 31 were, respectively, £496,710 (decrease, 
£62,261) ; £58,532 (decrease, £1,542) ; and £956,772 (increase, £165,973). 


Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Dec. 31 to Jan. 9, with the ports of 
destination :— a D 

Africa. — Alexandria, £861 (including £60 telegraph material) ; Delagoa 
Bay, £37; Durban, £1,798 (including £622 telegraph material) ; East 
London, £648; Port Elizabeth, £38 ; Port Said, £50; Sekondi, £18. 
Argentina—Rosario, £185.. Australasia— Auckland, £75 ; Lyttelton, £14 ; 
Melbourne, £502; Otago, £207; Perth, £2,100 (telegraph material) ; 
Sydney, £854; Wellington, £1,188. Austria—Trieste, £70. Be/gium 
Antwerp, E105; Ostend, £244. Brazil—Pernambuco, £65 ; Rio Janeiro, 
£3,915 (telegraph material). Burma—Rangoon, £9. Canada—Montreal, 
£25. China—Shanghai, £485. Denmark—Copenhagen, £10. France— 
Boulogne, £262; Paris, £38. Germany —Bremen, £200 ; Hamburg, £10. 
Gibraltar, £43 (including £23 tolegraph material). Holland—Amster- 
dam, £109 (including £44 telegraph material). Hony Kong, £439. India 
—Bombay, £313 ; Calcutta, £1,086 ; Madras, £1,150. Japan — Nagasaki, 
£24; Yokohama, £79. Italy—Genoa, £17. Madeira, £15. Malta, 2173 
(including £161 telegraph material). North Atlantic, £2,000 (telegraph 
material). Total £19,461 (for 10 days), against £18,880 for seven days 
last year (Jan. 4 to 10). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


December 16, 1905. : t 
Protective devices for electri: distribution by overhead 


26,207 Rosson. 
wires. i 

26,219 VzuNuM. Electric light raising aud lowering device. 

26,225 Peppiz. Electric tramways on the conduit system. 

26,255 Hanson. Trolley-rope protector. ” 

26,237 Fox. Ignition devices for explosion engine. (Date applied for, 
Oc*. 25, 1905.)* t 

26,281 FIELD & Fsrpanti LIMITED. 
current circuit-breakers, 

26,285 BaRNETT. Ignition devices. 


December 18, 1905. 
26,348 OHNESORGE. Systems of connections for branch telephone stations. 
(Date applied for, Dec. 17, 1904).* t 
26,555 Hein. Electrically driven vacuum cleaning apparatus. 
applied for, July 26, 1905.)*t 
26,516 Jos. Switching apparatus for electric flash advertising. 
December 19, 1905. 
26,434 RENDER. Fuse heads for electric blasting.“ 
26,1445 CLARKE & STEVENS. Electrical signs. 
26,460 Mason. Trolleys of electric cara and the like. 
26,467 NEHMER. Electrical apparatus for l'ghtipng gas. 
26,501 LowxE X LOWER ELECTRIC CLOCK & APPLIANCES Co. 
means fcr giving an impulse to & pendulum. 
26,510 Fann & JiRoTEKA. Transforming direct electric currents. 
26,512 WiLsoN & WiLsoW. Electrostatic watt and watt-hour metere. 
26.522 BouLr. (Joly, France.) Sychronising apparatus. 
26,525 Lovecrovg. Electric shock apparatus.“ 


December 20, 1905. 

26,528 CRorrs, SMITH & WBLLS. Telephone message tablet with fall 
down number register. 

26,548 ToPHaAMw. Continuous-current dynamos. 

26,575 RoBERTsAW & HRoBERTSHAW. Trolley boom:. 

26,581 Bricut.  E'ectric radiators.* 

26,590 Lg Pontols. Generating and utilising high tension alternating 
currents for ignition of explosive mixtures.* 

26,591 LaM&IN & QUINTON. Register for telephone calls. 

26,595 Brown & BRowN. Electric signalling. 

26,601 Imray. (Hoffe, Cape Colony.) Automatic electric cut-oute. 

26,629 DE KAN DO. (‘onnections for two or more threc-phase motors.“ 

26,631 ANDRÉR. Electro-magnotic motors with travelling fields. 

December 21, 1905. 

26,662 Braun. Batterics. 

26,688 Brown. Converting varying alternating current into similarly vary- 
ing direct current. 

26,689 BracstaD. Distribution and supply of current in electric railway 
systems. (Date applied for, Dec. 21, 1904.)*f 

26,691 Féry. Thermo-electric galvanometera. (Date applied for, 6% / O5.) * 

26,715 HouriN. Controlling electric current distributing systems.“ 

20,727 BRADLEY. Ignition devices for internal combustion engines. 


Ele:tromagnets for alternating- 


(Date 
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December 22, 1905. 
26,802 Lake. (Electric Boat Co., U.S.) Controlling and steering :ub- 
mersible or similar boats. 
26,807 Davipson. Dynamo electric apparatus. 
26,808 LunpgiL. Alternating- current motore.“ 
26,813 AsHcRorT. Electrolysis of metallic compounds or ores, 


December 23, 1905. 

26,828 Love. Writing pad upon a telephone desk. 
26,852, 26,853 and 26,854. Drags, JONES & Janpus ABC Lamp & ELEC- 

TRIC Co. Arc lamps. : 
26,855 Bourpos, ROTHSCHILD & SuTCLirrE. Filaments of electric lamps. 
26,870 Hon. C. A. Parsons & ARMsTRONG. Dynamo electric machinery. 
26,876 Bovrr. (Stebbins, U.S.) Storage batteries.“ 
26,097 FyNN. Single-phase commutator motors. (Date applied for,25/5/'05.)* t 
26,808 FYNN. Polyphase alternate current motors and generators. 
26,903 COw In- COLER. Anodes. 
26,905 CowPkR-CoLEs. Manufacture of metallic wire or strip. 
26,925 RorHwELL, Electric railways on the surface contact system, 


December, 27, 1905. 

26,953 GARDNER. Controlling operations at a distance. 

26.970 La Forca. Sparking plugs for combustion engines. (Date applied 
for, May 12, 1905.)*T 

26,987 Hartune. Glow lamps.“ 

27,002 BLoxax. (Lux, Austria.) Incandescent lamp filaments from 
tungsten or molybdenum or an alloy thereof. 

27,009 JoHNson. (Badische Anilin & Soda Fabric, Germany.) E'ectro- 
lytic production of chromic acid and apparatus therefor. 

27,015 THompson. (Vittorio Gioberti & Co., Italy) Double-armature 


dynamo. 
December 28, 1905. 

27,046 LowcroRD. Sparking plugs for internal-combustion engines. 
27,052 WiLkiNs & WoopHovse. olley heads. 
27,057 Mountain & Gipson, Swivelling contacts for trolley standards. 
27,059 Mountain & Ginson. Trolley pole standards. 
27,090 B.T..H. Co. (G.E. Co, U.S.) Electric motor-control systems. 
27,096 Hart & DuRTNALL. Electric propulsion of vehicles, boats, &c. 
27,098 Happan. (Richardson, U.S.) Electric laundry irons. 


SPECIFICATIONS PUBLISHED. 


1904 SPECIFICATIONS. 


24,918 Hyps.  Leading.-in conductors for incandescent lamps. 

27,424 WALKER. Magnetising iron by alternate-current dynamo. 

27,638 Srainmetz. Vapour electric apparatus. (Date applied for, 19/12/08.) 
27,929 Turner. Electric block signalling apparatus. (Date applied for, 
. Dec. 22, 1903.) l 

27,986 N. S. ELECTRIC STORAGE Co. & Nisugtr. Storage batteries. 

28,154 Kuzsr. Light emitting bodies for incandescent lamps. 

28,375 ZINGEL. Electric bipolar plates accumulator. 

28,522 MACKENZIE. Electric signalling on railways. 

28,525 MOUNTAIN & GiBsON. Trolley standarde. 

28,791 SNoECK. Electric current distributera for luminous lettera. 


1905 SrgciFIcaTIONS. 


185 ABNcLD X La Cour. Leading-in and taking off the armature 
current of compensated sing'e-phase commutator motors. 
401 B.T.-H. Co. (G.E. Co., U.S.) Current collectors for electric railways. 
542 MacLean. Switch. 
718 B.T..H. Co. & WEDMOoRE. Reverse current circuit breakers. 
1,592 B.T.-H. Co. (G.E. Co., U.S.) Brush holders. 
2,488 PEcKHaM. Brakes for railway and tramway vehicles. 
2,529 TWEEDALE & TwEEDALE. Electric stop motions for weaving. 
2,858 HgPKE & Diener. Multiple fuse plugs. 
2,920 GakSIDE. Resistances. 
5,157 Regs. Dynamo- electric machines and motors. 
5,991 Morris. Electric ignition apparatus. 
5,978 Bressin. Electrical alarm contacts for door locks. 
4,076 WIsB. (Thomson Electric Welding Co.) Electric welding. 
5,982 B.T.-H. Co. (G.E. Co., U.S.) Protective apparatus for systems of 
electric distribution. 
6,542 Hirst & CasH. Electric light fittings. 
. 7,105 W. T. HENLEY's T&LEGRAPH Works Co. & Savacs, Cables. 
7,416 B.T.-H. Co. (G.E.Co,U.S.) Vapour electric apparatus. 
7,972 PAUL & Harris. Electrical regulating, testing and measuring 
apparatus. 
12,432 Canizares. Autcnnt/e cut-offs. (Date applied for, June 30, 1904) 
12,594 B.T..H. Co. (G.E. Co., U.S.) Electric controlling arrangements 
for trains on the multiple unit system. 
15,148 Bourr. (Mueller. Jump spark apparatus for ignition purposes. 
14,518 CORNILLEAU & SaiNTE.BEUVE. Electric ignition for explosion 
motora, (Date applied for, Dec. 29, 1904.) 
17,280 Gawron. Magneto ignition apparatus for internal combustion 
engines. (Da'e applied for, Aug. 26, 1901.) 
17,955 Roos & Hocs. Electrical relaya. 
21,072 ALLGEMEINE  ELBKTRICITATS-GEs. 
(Date applied for, Oct. 28, 1903.) 
22,585 ELECTRIC Icnition Co. & Harp. Switches. 
22,725 KRiÉGER. Regulating speed of electric motor cars. 
| for, Dec. 1, 1904.) 
25,097 Siemens & HALSKE A.-G. 


Ampere-hour motor meters. 


(Date applied 


Incandeicence bodies for electric light. 
(Date applied for, Nov. 15, 1904.) 

25,098 Siemens & HarskE A.-G. Glow lamps with incande:cence bodies 
of tungsten molybdenum or similar metals, (Date applied for, 
Nov. 15, 1904.) 
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NEW COMPANIES. 

ALFRED BIST & CO. (LTD.) (87,071.)—Reg. Jan. 1, capital E2 000 in £1 
shares, to acquire the business carried on at Manchester, by Alfred Bist 
& Co., to adopt an agreement and to carry on the business of mechanical 
and electrical engineers, decoratora, suppliers of electricity, &c. A. Bist 
is permanent governing director. Reg. office, 18, Tib-street, Manchester. 

HARPER ELECTRIC PIANO CO. (LTD.) (87,135.)—Reg. Jan. 5, capital 
£11,000 in £1 shares, to acquire the sole British rights (except for South 
of England) in the Harper Electric Piano, and to carry on the business of 
manufacturers of electric pianos, manufacturers of and dealers in electric 
lamps, fittings, motors, batteries and accumulators, &c. First directors, 
S. C. Harper, W. E. Garstin (chairman) and F. S. Groom. Reg. office, 
266-8, Holloway-road, London, N. 


HIGHWAYS TRANSIT (LTD) (87,136). —Reg. Jan. 5, capital £100 in 1s. 
shares, to adopt an agreement for the acquisition and working in the 
United Kingdom and the British Colonies and Dependencies of certain 
inventions relating to vehicles and trains for railways and roads, and to 
carry on the business of manufacturers of and dealers in motor and other 
cars, waggons and vehicles, &c. First directors, W. Blackwell and E. 
Surcouf. Reg. office, 59, City-road, London, E.C. 


MOTOR & ELECTRICAL ENGINEERING CO. (LEEDS) (LTD.) (87,081.)— 
Reg. Jan 1, capital £5,000 in £1 shares, to acquire the business of motor 
car manufacturer and dealer, electrical and general engineer, &c., carried 
on as the Motor & Electrical Engineering Co. First directors, James 
Rebecca, P. N. Hirst and A. Matthews. Reg. office, Sheepshanks Yard, 
North-street, Leeds. 


L. RENE & CO. (LTD.) (87,043.)—Reg. Dec. 29, capital £8,000 in £1 
shares, to adopt an agreement with T. F. L. René, and to carry on the 
business of manufacturers, vendors, buyers and repairers of and dealers 
in motors, motor accessories and fittings, electric and gas fittings aud 
appliances, lamps and metal ware, electrical and general engineers, &. 
First directors, T. F. L. René, W. Osmond, S. Feast and F. Best. Bg. 
office, 6, Snow-hill, London, E. C. 


STATUTORY RETURN. 

BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—In return 
to Nov. 17, capital is £625,000 in 50,000 ordinary, 65,000 first preference 
and 10,000 second preference shares of £5 each, all of which have been 
taken up. £5 per share has been called up on 40,000 and £200,000 has 
been received. £425,000 is considered as paid on £85,000 shares. A 
further £930 has been paid on 3,488 forfeited shares. Mortgages and 
charges, £852,023. 


MORTGAGES AND CHARGES. 


AUTOMATIC ELECTRIC CO. (LTD.) (Liverpool).—A debenture dated 
Dec. 19, 1905, to secure £100, charged on company’s undertaking and pro- 
perty, present and future, including uncalled capital, has been registered. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.)—A charge dated 
Dec. 29, 1905, to secure £2,500, has been registered. Property charged, 
company's undertaking and property, present and future, subject to trust 
deed dated Dec. €, 1903, has been registered. Holders, Bruce Peebles & 
Co. (Ltd. 


OITY NOTES. 


— — 


MEMORANDA (Jan. 11).—Bank rate 4 per cent. since (Sept. 28, 1905. 
Price of silver 304d. per oz. Consols 891—893 for money, 895,— 89, 
for account ; 24 per cent. annuities 83—884. Consols Pay Day, Feb. 1. 
Stocks and Shares Continuation Day, Feb. 6 ; Ticket Days, Jan. 24 and 
Feb. 7. Pay Days, Jan. 25 and Feb. 8; Mining Share Carry-over Day, 
Jan. 22. 


EASTERN EXTENSION AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The interest on this company's 4 per cent, mortgage debenture stock 
for the half-year ending 31st inst. will be paid by warrant on Feb. 1. The 
register will be closed from 27th to 31st inst. inclusive. 


GLOBE TELEGRAPH & TRUST CO.—The directors have declared in- 
terim dividends of 3s. on the preference and 2s. on the ordinary shares. 


NOTHING HILL ELECTRIC LIGHTING CO. (LTD.)—An extraordinary 
general meeting will be held at Winchester House, London, E.C., on 
Jan. 16, for the purpose of considering a resolution approving a bill to be 
introduced into Parliament authorising the association of electric supply 
undertakers in the West of London and for other purposes. The follow- 
ing explanation of the bill is given :— 

The Notting Hill Company in 1:49, in conjunction with the Kensington 
& Knightsbridge Company, obtained powers and made arrangements for 
supplying in bulk any possible requirements in its area of supply from à 
joint station in Wood-lane, Han.mersmith. The neighbouring companies 
in Westminster (the St. James’ and Pall Mall Company and the est- 
minster Company) had made arrangements for bulk supply to themselves 
from the Central Electric Supply Co.'s station, as had the Metropolitan 
Company from Willesdeo, but the benefit of all these arrangements haf 
hitherto be:n confined to the companies owning the stations. In view = 
the possible demand for further bulk current in other parts of the “es 
Endof J ondon, the Notting Hill Company and the Kensington & Knight 
bridge Company have agreed to join forces with the St. James and P: 
Mall and Westminster Companies, and the bill referred to above 1s being 
promoted to take power for linking up the bulk supply stations belong t 
to the respective companies, with a view to the interchange of curren i 

provision is also made for a connection with the Metropolitan Company 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


P 
Week d e AGGREGATE. 
l eded | 8 | ( Net amos: | 
weeks. "| Dec. (a) 
J 6 m 2 49 m^ E 94 
Aberdeen Oorporation ..... | Jan. 1,603 | + 82 , = 1.12 
Alrürie . ... Dec. 29 912 | + 10, 62 10,2755 |+ 817 
Anglo-Argentine ............| Jan. : 15,669 | + 2218 1 715 + 2195 
Corporation 000 800 % ecc ee | 233 T. 83 » - 1 
— DRA 06S e οο,,ẽ4dwö 060 vo Dec. 29 9 ‘8 + 15 62 8,460 = 803 
Barrow 000000000 C00 eee 000 09009000007 9? 29 982 T 29 52 12 410 + 2,£09 
Bath Electric Trams, Lid. Jan. 8 657 8&7: 1 (57 |+ t7 
Birkenhead Corporation. » 7 1,419, - 86 1 1.440 b6 
to} „ 6 388 + 9 40 | 14.823 |+ 1,658 
: e» Dec. 29 1,607! - 517 | 52 | 81865 |- 1,283 
Blackpool ees| Jan. 4 846 | + 9 1 846 |+ 9 
Blackpool and " W 8 195 + 15 | 1 198 25 
Bolton Corporation .. » 7, 2868; + 217 4l 79,183 |+ 8,568 
Bo „ 8| L383 + 868 % | 5890: |+ 12,887 
Bradford vee] n 6 8839 — 182 40 | 176,490 |- 4,169 
Brighton „ LI] 7 793 ed 8 4 1 49.872 + 477 
Bristol Trams & Carriage... . 5 4,718 + 189 21 67,816 | + 1,805 
Buenos Ayres & Eelgrano.. ., 7 1,059 + 563 1 4,059 | + 568 
Buenos Ayres Elea. Trams De:. 9 | 40 40 — T 
Burnley Corporation... Jan. 6 1152, + 62 40 54,885 |+ 7.874 
Burton Corporation seetseoes n 7 Í 992 =~ 19 | $42 12,567 = 3,407 
Bury uon ............ Dec. 81 893 ..  ; $89 29 403 as 
ways Co,......, Jan. 6 2,024 | +218,186° 1 | 267,024 | R18,1E6 
Camborne- 4 2 990 ree *3 6 114 + 10 | 10 , - 13 
Cardiff Corporation Dec. 8) 1,998) - 18 89 8,585 |- 159 
Carlisle Tramways Co. si in MS ot si 
Central London Railway.... Jan. 6 6,985 | - 80 1 6,985 80 
Chatham & Dist. Lt, Bys... n 4 012 t 24, ] 612 24 
* Jity of Birm'gh'm Tram Co. Dec. 19 5,65 + 99 52 278,7.8 |- 16? 
Oity & South London Rly. Jan. 7 8,149, - 80! 1 8,149 |- 80 
Colchester Co tion eos (T) 4 149 = 19 23 5,811 nz 1,421 
t Jork Alectrio Trams Co..., 4 260 | - 41, fl - 44 
Davonport & Dist. Trams. . Dec. 29 478 | - 64 | 53 23,781 |- 8,517 
over eee Jan. 6 199 + 18 110 9,201 |- 98 
t Dablin U 000 600 CEO 0090 000 se 57 5 , 8,588 + 188 21 8,586 + 289 
Dadley—Stourbridge.........| Pes. 29 918 + 27 52 46,241 |. 1,752 
Dundee Co tion . . . .. Jan. 8| 1,311 + 183 $88 81041 {+ 92,154 
Mast Ham Connell. .. „ 6 796 | + 168 10 88,842 ＋ 4,824 
Gateshead & Dist. Trams. . Dec. 29 | 1093 | + 117 52 | 48224 |+ 1,979 
Glasgow Corporation. 1 a 18,175 | + 1,108 | 82 | 487,143 |+ 20, 877 
A . li e 30 125 f 18 6 655 |+ 640 
C loucester Corporation ...| Jan. 8 281 pom 2 40 11 870 
Gravesend—Northfleet.....| Dec. 29 268 | + 18, 63 21,908 |- 819 
Gx Northern & City Bip. Jan. 8 f + 83 11.881 553 
Greenock & Port d w.. Dec. 29 572 + 83 52 88,852 |+ 8,840 
Halifax Corporation 4 . Jan. 3 1.831 4+ 95 | 49 | 69,815 |+ — 4,880 
Hartlepool Tramways . .. Dec. 29 BOL | + 22 52 15,854 |- 1,142 
Hastings Elec. Trams Co... Jan, 4 865 eve 1 865 i 
Huddersfield S00 008000 608000 tes M 6 1,987 T 63 40 54,868 + 2,653 
Hall essei „ € | 2, 88 | + 105 40 | 89,647 |+ 1,151 
Ilford t. Coun...........-. » € 402 + 44 40 19,088 |+ 678 
Ipewich Corporation. 99 6 828 =e 9 | 40 17,517 * 1,878 
Isle ot Thanet Ca. eeesocsesees 77 6 216 + 9 14 8,812 485 
Kidderminster & District...| De% 29 | 187 1 52 6,215 |- 846 
. Jan. 4 i 247 es 51 81 5.420 ‘ 
eeeces 97 3 5 rz 10 18 8,761 - 86 
1 6 Oo...... LET 4 ! 930 | + 117 11 950 + 117 
a Dec. 29 1'4 46 28 4901 |+ 1,519 
Leeds Corporation... ... Jan. 6 | 5870 + 77 10 | 242,524 ff L, 820 
„ 6 2, 121 4 869 1 2,121 |+ 689 
Leith Corporation ..... ess; Dec. 80 401, + 242 82 11,802 |+ 9,128 
Liverpool Uverhead . . Jan. 7 3149, - 86 | 1 1,419 |- tö 
* London County .. Dec. B0 | 18,998 | + 1,419... | t18:CO |+ 79.412 
*90099000900090009000006002* Jan 6 151 t 15 14 2,098 md 98 
Maidstone Corporation. » 4 84 | - 111 40 5.014 " 
Manchester Corporation » 6 12,473 + 477 | 40 | 518051 |t 24,860 
Mersey Bailway 2005000000900 * * 4 6 i 1,779 nu 88 1 1,779 t 88 
M ee ee ene DEL 29. 68 ive 62 9,9 |- 518 
Metropolitan Dist. Railway Jan. 7 | 8130 + (o! 1 8180 |+ 602 
* Aetropolitan Elec. Trams | Des. 29 8,655 | + 1,3:2 | 52 | 189,:53 |+ 68,055 
Middleton 9020000990009 909090080* LL £9 | 838 + 56 | 53 17,426 + 914 
Musselburgh ................. » 28 | 164 | ds |! 5i 11.473 
Nelson Corporation.. . Ja". 6 14 + 18, 4l 5895 |t b69 
Newoastle-on-Tyne lise n 6 8,763 | - 45 | 40 158,057 | 98971 
Nawpors (Moa) €—À » 6 46631 + 88 , 14 7,674 |t 524 
Nor pton Corporation A E 89) + 85 | 89 16,t96 f 4,948 
O:dham, Ashton & Hyde...| Dec. 19 6:0 + 108 | 52 29,048 |+ 1,036 
Oldham Corporation.........| Jan 7 | 1,601 + 240 41 | 67317 |} 16,40 
Perth (W. A.) Hiec. Trams „„ 5 71,761 - 18 11 1,286 z 
Peter 9*009000900000009205 Dea. 29 j 151 + 10 53 6.922 = 677 
Pontypridd Dist. Council.. Jan. 6 | 148 si 40 0,616 -" 
Po:tsmouth Corporation.. , 6 1,55) + 87 | 40 80,213 i+ 1,901 
Potteries 9990900000900059000600009* Dec. 29 | 2,080 | + 208 52 89, 718 > 3.632 
Preston Corporation . Jan. 8 580 wae 14 8,851 - 
Bsading Oorporation......... » 1 575 — 14 1 575 — 14 
Botherham Corporation. „„ 4 418 . 95 40 18405 ;- 408 
Rothesay OGSSCHSHCEHESKSSSOSSSSEter Dee. 2) I 45 + ll 521 9,064 + 2,718 
Salford Co esee] Jan. 8 4,183 | + 186 41 | 175,453 + 10,182 
Bheerness 000% eee Dec. 27 62 ad 9 52 8,646 | + 
Bheffüeld Corporation ... Jan. 7 | 4,897. + 880 41 | 203,112 + 16,919 
Southampton Corporstior. „ 8 8900 + 19 18 11,789 ,- 289 
gon hend Corporation... „ 8 — 2/3 + 4; 40 | 15,418 i+ 818 
Southport Tramway . . Dec. 29 221 + 14} 62 15,816 ;- 643 
B. Staffordshire Trams. ... “« 39 | 977 + 156 52 88, 53 |+ 2,880 
Stockport Corporation......| Jan. 6 811 (s+ 359 40 50,50 |+ 8, 008 
tunderlard Corn. . „ 7 1,886 + 111 40 53.608 + 2,109 
B sansea eee eee. Dee. 29 957 + 8001! 52 $7,869 i+ 10,049 
Swindon Corporation ...... Jan. 8 | 165 — 12 40 7, 895 ove 
Taunton ...................| Dec. 20 68 - 1 62 2,210 l- 226 
‘Lyaemouth and District... „, 29 205 + 9 52 184009 |- 1,674 
Wallasey District Council.| Jun. 6 718 + 28 40 81,477 |t 1,128 
W 2 %% . %% ¶ꝙhjH⁰ eee PT) 6 419 | - 96 1 413 - 
8 Corporation “ae K^ oie 5" i» as m 
West Corporation „ 4 lars + 862 40 | 78,029 |+ 31,221 
Weston-super-Mare .........| Dec. 27 85 | + 2| 52 865 |t 600 
Wolverhampton Corpn.... Jan. 8 768 coe ics ne 
„Wolverhampton District ... Dec. 29 508 | T 42 | 62 20,689 i+ §32 
Forcester. .. e eee eee »9 29 297 = 88 52 15,504 + 813 
Wrerham. ... .. . oe eee » 20 188 + 3 62 65 50 t 819 
YXcrkshtre W. R. Trams .. Jau. 7 679 + 155 1 679 | 165 
‘arkahire Woollen Diztriei| Dec. 29 | 1,142, + 419 52 | 985,570 ＋ 5,626 
ta) These comperisons are with the corresponding period last year. t Minus 8 days. 
ł Minus 2 days. $ Plus? days. ^ ,* Partly electrical. 


station at Willesden, and compulsory powers are asked for the purchase of 
two sites on the banks of the Thames, one in Westminster. the other in 
Fulham, for further stations, if hereafter found necessary. The resources 
then available would enable the federated companies to supply not only 
all the companies and Borough Councils having powers of distribution in 
the so-called “residential district” of London (i. e., the district North of the 
Thames from the Eastern boundary of the City of Westminster to the 
Northern and Western limits of the County of London), but also to supply 
any future possible demand for power for industrial purposes and for 
traction. As the Notting Hill Company does not at present possess powers 
to supply electrical energy for traction to be used outside its district, 
clauses to give such powers are included in the Bill, and if such facilities 
are granted it may not be necessary for future tramways and railways in 
the West of London to erect power stations for themselves. The directors 
do not anticipate that any considerable capital expenditure will be involved 
in this spplication to Parliament, and the close connection between the 
four companies concerned should result in advantages not only to their 
respective shareholders, but also to the publie, and it is hoped that Parlia- 
ment will permit the proposed arrangements to be carried into effect. 

RAND CENTRAL ELECTRIC WORKS (LTD.) —The result of working for 
December was 871,000 units generated, yielding a gross revenue of £8,100, 
against 798,000 units and £7,400 for the corresponding period of last year. 

STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
been asked to grant quotations to a further issue of £164,824 sterling 
500-year 4 per cent. debenture stock (redeemable) of the Commercial 
Cable Co. and 15,000 £10 fully-paid 6 per cent. cumulative preference 
shares of J. G. White & Co. (Ltd.). 

WESTMINSTER ELECTRIC SUPPLY CORPN (LTD.)—An extraordinary 
meeting will be held on Monday next for the purpose of approving a bill 
to be introduced into Parliament entitled A Bill to Authorise the Asso- 
ciation of Electric Supply Undertakers in the West of London, and for 
other purposes." 
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FOLLOWING our Supplement Sheet Table of Electricity Supply 
Undertakings with no tramway load, issued last week, we 
publish to-day Tables IA. and IL, dealing with towns taking 
electricity supply “in bulk” ind electricity works supplying 
both lightiug and tramways. In connection with these sheets, 
we print an article in another column which gives in graphic 
and tabular form some interesting totals and comparisons 
between this and former years. The total of connections to 
lighting stations in the United Kingdom now amounts to just 
over one million kilowatts, or the equivalent of some 
thirty-four million 8 eandle-power lamps. That electric light- 
ing and power is still growing at an increasing rate is clearly 
shown, and the increase is of a much higher order of magni- 
tude than in the gas industry, as the following comparison 
will show. From figures recently published, the gas con- 
sumption in the United Kingdom has during the last year been 
178,699,989,000 cubic feet, as compared with 173,577,186,000 
cubic feet in 1904, thus showing an increase of about three 
per cent. Also, the number of consumers during the same 
period rose from 4,955,706 to 5,260,747, or about six per cent., 


this figure being higher than the above, as a large proportion 
of the new consumers are penny-in-the-slot customers, taking 
only small quantities. On the other hand, the connections 
to electric: supply stations have during the last three years 
increased from 503,570 kw. to 1,030,300 kw., which gives an 
average increase of 142,243 kw. for each year, or over 28 per 
cent. 
9 

THOSE of our readers who have followed the various stages 
of the tariff reform controversy during the past decade will read 
with interest the note by one of our correspondents in Australia 
with regard to a Bill which has been introduced into the Aus- 
| tralian Parliament to authorise the imposition of a close approxi- 
| mation to a preferential tariff. We need hardly say thatthe tariff 
to which we refer is the system of charging for electricity supply, 
for at the present, moment, when our readers have a surplus of 
politics offered to them in their daily newspapers, the discus- 
sion of such matters will berigidly excluded from these columns. 
The Corporation of Melbourne had introduced the Wright 
system of charging, but either their Electric Lighting Act is 
worded differently to ours in this respect, or the interpretation 
put upon the" clause in question was more rigid, for the 
Supreme Court had granted an injunction restraining them from 
charging on any other than the flat rate. A new Bill has, 
therefore, been introduced by which differential tariffs are to 
be permitted provided that the tariff is uniform over the whole 
of the supplier's area, and that no special contracts are entered 
into with particular customers. In this country there has 
been no test case with regard to the meaning of Clause 19 of 
the Electric Lighting Act of 1882, which provides that every- 
body within that part of an area in which supply for private 
electric lighting is available shall be entitled to a supply “on 
the same terms on which any other company or person in such 
part of the area is entitled under similar circumstances to a 
corresponding supply." The words “under similar circum- 
stances" is given the widest possible meaning by many 
managers of electricity undertakings, and widely varying 
charges or discounts are often in force in the same area, 
amounting in many cases almost to the “undue preference to 
any local authority, company or person" forbidden in Clause 


90 of the same Act. 


WE summarise elsewhere in this issue the reply made by 


the Sheffield Corporation Electric Light Committee to the 
complaints made by the Sheffield Electrical Contractors’ Asso- 
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ciation with regard to municipal wiring in that town. The 
only statement which can be deemed in any way to justify 
the action of the Corporation is that all the present electrical 
contractors in Sheffield have started their business since the 
business now carried on by the Corporation was first estab- 
lished. From the wording of the statement, however, it is 
not clear whether the date referred to is the start of the old 
Sheffield Electric Light & Power Co. in 1893, or the taking 
over of the undertaking by the Corporation in 1899. We can 
hardly credit that the wiring industry in Sheffield was so 
belated that there were no independent wiring contractors at 
work there at the later date. In any case, there is competi- 
tion, and keen competition, now, and unless the Corporation 


can establish that they have a right to wire houses under the 


provisions of the Electric Lighting Acts—a right which has 
hitherto never been proved in a court of Jaw—they will have 
to close this portion of their electricity undertaking. 


THE compound transmitter, first suggested by Prof. BRAUN 
and now used in nearly every wireless telegraph system, has 
brought with it, of course, many problems of its own. Several 
years ago Prof. BRAUN was actively engaged in one of the 
most important of these problems—that, namely, of increasing 
the store of energy given to the oscillator circuit of the trans- 
mitter before each spark—and he gave in our columns in 1904 
an account of his progress up to that date. Readers of that 
article may recall that his solution of the problem consisted in 
building together to form one oscillator circuit several inde- 
pendent but equal circuits that co-operated to produce a 
prolonged and energetic series of electrical oscillations. Here 
arose, however, the necessity of providing that the constituent 
circuits should discharge simultaneously, that the several 
vibrations should, in fact, be in phase. This requirement 
suggested in turn the more difficult problem of coupling two or 
more circuits so that they should vibrate any desired angle 
out of phase; a task whose solution will form the basis of a 
method of despatching radiation in any determined direction. 
On this more general question, an article by Prof. BRAUN 
appears in this issue. It will be seen from this article that 
progress is being made slowly and gropingly, but surely, in 
this very difficult subject. The author is moving along the 
right lines in keeping close to practical conditions. Mere 
mathematics are of very little use on account of the cumbrous- 
ness of the equations that arise in these complicated networks. 
Iu few subjects more than in this does calculation need to be 
prompted at every turn, and reserved for application at points 
shown by experiment to be accessible and important. 


— — 


A CORRESPONDENT writing from Florence to the Saturday 
Review objects to the use of the word “electrification ” as 
applied to the changing over of railways and tramways to 
electrical from some other form of traction, and tells us that 
the word grates upon his ear. He points out that a man 
is said to “electrify” another when he makes a startling or 
unexpected statement, or in common parlance, makes him 
jump, and hitherto that has been the only connotation of the 


term. We can distinctly remember having heard the word 
used in quite another sense in connection with what is now 
known to be a transfer of an abnormal number of electrons to 
a body. To apply the word to the adoption of electric trac- 
tion is certainly somewhat straining its strict scientific mean- 
ing, but the substitute proposed, “electricization,” although 
of possible value as a test for alcoholism, grates on our ears 
far more than the word in use by the average man in the street 
or the hanger on the strap. 


— ( w(w— —— O . ili À———À—————— 


Metropolitan District Railway.—The long-promised ac- 
celeration of the service on the Underground,” which has 
been rendered possible by the new system of signalling, was 
inaugurated yesterday, the trains now running on the south side 
of the Inner Circle at intervals of approximately two minutes. 


Cable Interruptions. Date of Interruption. 


Tarifa—Tangier .........er rent Jan, 18, 1904 
Jamaica — Colon Jan. 10, 1905 
Cadiz — Teneriffmdqdq ecce July 20, 1905 
Puerto Plata — Mart iniquͥunu e Dec. 15, 1905 
St. Thomas — St. Kiteeeeess Dec. 29, 1905 
Manila oil 3 Dec. 29, 1905 


The Electrical Engineers Volunteers and the Charing Oross 
Disaster. It is officially announced that the Army Council 
has expressed its high appreciation of the valuable services 
rendered by the Corps of Electrical Engineer Volunteers on 
the occasion of the accident to the roof of Charing Cross rail- 
way station, when the work of rescue was materially assisted 
by the aid of the searchlights of the corps. 


Personal.—Prof. Ing. Giovanni Giorgi, M.I.E.E., President 
of the Associazione Elettrotecnica Italiana, has been appointed 
chief electrical engineer to the Municipality of Rome. For the 
years 1906, 1907 and 1928 the Associazione has elected Signor 
Jona as general president, and Prof. Ascoli, Ing. Morelli, and 
Ing. Piarolli as general vice-presidents. According to the 
statutes of the Association, the central office is accordingly 
transferred from Rome to Milan, where it will remain up to 
December 31, 1908. 

It is announced that Mr. C. B. Stuart-Wortley, M.P., has 
been appointed Chairmau of the City & South London Rail- 
way Co. in succession to the late Mr. C. G. Mott. 


Electricity at the Royal Courts of Justice —In the 
article which we published under this heading last week, we 
should have stated that, in spite of the existence of a private 
plant at the Law Courts, the Metropolitan Electric Supply Co. 
have for some time past supplied a large proportion of the 
total number of lamps there. Last year, in fact, the Law 
Courts were one of the company’s largest consumers. Pro- 
vision 4s also made by which the circuits supplied from the 
private plant can be switched on to the mains of the Metro- 
politan Electric Supply Co., and not those of the Charing 
Cross Company, as incorrectly stated in our last issue. 


The Benjamin Franklin Bicentenary.— Wednesday was 
the two-hundredth anniversary of the birth of Benjamin 
Franklin, who was born at Boston, Mass., on January 17, 1706, 
and a number of functions have been held to celebrate the 
date in America. Starting life in humble circumstances as à 
printer, in which capacity he visited England in 1724, Franklin 
became a journalist of some distinction in the United States, 
and held later some responsible positions in the American 
Post Office. It was not till he was forty years of age that 
Franklin commenced those researches which have made his 
name so famous in the annals of electrical and meteorological 
science. These investigations, including the well-known 
*kite" experiment, were only continued thronghout some 
seven or eight years. for the pressing calls of his country 10 
other spheres claimed his genius, which for the remainder o 
his life was given up to a brilliant career as a statesman. He 
died on April 17, 1790, at the advanced age of 84. 
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Telephonic Communication in Agricultural Districts.— The 
Board of Agriculture and Fisheries has addressed a circular 
letter to the various fruit and horticultural associations and 
societies in the United Kingdom on the question of an exten- 
sion of telephonic communication to small provincial towns 
and agricultural districte, as recommended by the recent De- 
partmental Committee on the Fruit Industry. This circular 
points out that having been in communication with the Post- 
master-General, the Board of Agriculture has been assured 
that such a development has been carried out to a large extent 
during recent years, and that in 1904 Parliament granted ad- 
ditional funds with this object in view. Among other extensions 
particularly affecting the fruit industry, it is stated that ex- 
changes have been established in the districte of Swanley, 
Farningham, Hextable, Crockenhill, and Westerham in Kent 
and at Winchcombe in Gloucestershire. The Postmaster- 
General, however, is anxious to receive any suggestions on 
behalf of fruit growers as to the localities where the needs of 
the telephone are most pressing for the purposes of the fruit 
industry. 

An Interesting Private Power Transmission.— The Riebeck 
brewery in Leipzig receives its water from a waterworks of its 
own, nearly two-thirds of a mile distant. Until recently the 
requisite water was supplied by means of three steam-driven 
pumps at the waterworks, but this plant has now been super- 
seded by an electrically-driven one. According to the Blektro- 
technischer Anzeiger, three-phase current at 2,000 volts is gene- 
rated at the brewery by a 50 kw. three-phase generator driven 
by a variable-speed shunt motor of corresponding size, the 
high-tension current being transmitted through a three-core 
cable to the waterworks and fed here to a three-phase induc- 
tion motor having a short-circuited rotor. This motor drives 
the pumps which are capable of delivering a maximum of 
52,800 gallons per hour into the reservoir. A float in this 
reservoir rises up and down with the water, the float being 
connected with a field rheostat and a switch. As soon as the 
reservoir is full, the current to the three-phase motor is 
switched off, but is switched on again when the water level 
has fallen to half its full height. In order to obviate the 
frequent switching on and off, the speed of the driving motor 
at the brewery is increased when the water level in the reservoir 
is nearing its lower value, and decreased when the reservoir is 
nearly full. This is done automatically by the field rheostat 
which is mechanically connected to the float as mentioned. In 
this way the speed of the motor (and the frequency of the 
three-phase supply) can be varied by 50 per cent. above and 
below the normal. 


Signalling Election Results.—Of all the schemes devised by 
the various daily papers for acquainting the public in London 
with the results of the elections on the evening of the day of 
the poll, that hit upon by the Daily Mail is probably the most 
novel. With the aid of several firms of electrical engineers, 
and the co-operation of some members of the Corps of Electrical 
Engineer Volunteers, powerful searchlights were mounted on 
high ground in different parts of London, and by means of a 
shutter working in front of the carbons, the results were sig- 
nalled about London in the Morse telegraphic code. The points 
selected for carrying on this work were the Crystal Palace, 
Alexandra Palace, Hotel Cecil, Shooters Hill, Hampstead 
Heath and the roof of the Lot’s-road (Chelsea) electrical gene- 
rating station of the Underground Electric Railways Co. of 
London. The results were first given by the searchlight at the 
Hotel Cecil to which they were telephoned, and were 
read and repeated by the remaining stations. Party gains 
were recorded by sending up coloured rockets. To help 
its readers take advantage of its enterprise, the Daily Mail 
published the Morse alphabet, but it would be interest- 
ing to learn how far the general publie benefited by this 
method of publishing the results, as we should think the per- 
centage understanding the Morse alphabet is very small. 
Many ways are reported, however, by which advantage was 
taken of the signals, such as the employment of persons 
acquainted with the code, which was done by hotel keepers, 
who subsequently posted the results in their establishments. 
The electrical firms who have contributed to the successful 
carrying out of this scheme are Messrs. Siemens Bros. & Co., 


Crompton & Co., General Electric Co. and Clarke, Chapman 
& Co., and M. Barbier, of Paris, the lighthouse expert. Elec- 
tricity was also made use of in Hull for recording election 
results, a huge screen 34 ft. square having been rigged up in & 
prominent place in Hull for this purpose. 


A Single-Phase Electric Crane Equipment.—The large 
single-phase motor has been chiefly developed in connection 
with traction work. But an interesting application to hoisting 
machinery is found in some wharf cranes which have recently 
been erected at Cologne, and which are described in a recent 
number of Engineering. The particulars as to the construction 
of the motors are not very complete, but we extract from them 
the following particulars : The supply available is single-phase 
alternating at 2,100 volts and 50 cycles per second. It is trans- 
formed for the cranes to 500 volts. The lifting motor is of 
40 H.P. and is provided with 10 poles. Armature and com- 
mutator resemble those of a continuous-current motor. There 
are 10 sets of carbon brushes, two of which serve for the intro- 
duction of an auxiliary current, which, being out of phase with 
the main current, produces a rotating field. This auxiliary 
current, it ia stated, is interrupted as soon as full speed has been 
reached. The motor develops a very high starting torque. At 
a torque of 23 times the normal no sparking or heating can be 
noticed. The two 10 H.P. motors for travelling and slewing 
are also of the above design, each having six poles. One 
controller with auto-transformer is provided for the lifting 
motor, and one controller with auto-transformer for both 
the slewing and travelling motors together, the current being 
directed to either of them by means of a switch. By means of 
the controller the tranformer is connected to the high-tension 
mains, while the motor is connected to one of the steps of the 
transformer according to speed desired. The cylinder of the 
lifting controller is fitted with seven steps, and the cylinder of 
the travelling and slewing controller with six. Both con- 
trollers, with their transformers attached, are mounted on the 
same base-plate. One lever actuates the two controllers by 
universal gear, the movements of the operator's hand being in 
accordance with the intended movements of the crane hook. 
The band brakes on the drums are operated by small single- 
panse motors supplied at a lower voltage through a trans- 
ormer. The brakes can also be released by a hand-lever in 
order to allow of lowering the load without current when 
required. É 

Water-Power Schemes in India.—Following the success of 
the Cauvery power scheme in Mysore, the next power scheme 
to be undertaken in India, according to the Engineer, is the 
installation on the Jhelum River in Kashmir. This power 
plant is to be installed near Rampur, about fifty miles below 
Srinager, where an installation of about 20,000 H.P. is con- 
templated It is intended to use the power partly for operating 
the Kashmir section of the Jhelum Valley Railway electrically 
along its entire length of 180 miles, where a single-phase 
system of traction will probably be installed. An important 
immediate use to which the power will be put will be in 
operating dredgers for the purpose of deepening the Jhelum 
River in the Kashmir Valley, and thus minimising the floods, 
which periodically devastate the country. The gravity conduit 
line for the power plant will be approximately 34,000 ft. 
in length, and for the upper 8,500 ft. will consist of an 
excavated ditch lined with masonry. The remaining portion 
of the water channel will consist of a rectangular flume 
with a capacity of over 500 cubic ft. per second. The pressure 
lines will vary in diameter from 30 in. to 36 in., and for each 
there will be a 54 in. to 36 in. taper pipe, 10 ft. long, at the 
upper end. The pipes will be 790 ft. in length, and will deliver 
the water under an effective head of 400ft. Twelve main 
units and three exciter units will form the equipment of the 
power house. Each main unit will consist of a tangential 
water wheel with automatic oil-pressure governor delivering 
1,765 B.H.P. Each wheel will be direct connected to a 1,000 kw. 
alternator, running at 500 revs. per min. The exciter units 
will each consist of a tangential water wheel of 285 B. H. P. 
The water wheels will be equipped with buckets, needle-regu- 
lating nozzles and centrifugal water guards. The regulation 
of the main units will be effected by means of hydraulic gover- 


nors operating jet deflectors. For the exciter units hand 
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regulation will be provided by means of the needle nozzles. 
The entire installation will be constructed under the super- 
vision of Major A. J. de Lotbiniere, R. E. Mr. A. C. Jewett, 
formerly of the General Electric Co., will serve as installing 
engineer for the Government. 


Report on the Mill Hill Park Oollision on the District 
Railway.—It may be remembered that on a foggy day last 
November, a collision took place between two electric trains 
near Mill Hill Park station on the Metropolitan District Rail- 
way, one train running into the rear of another train which 
was standing. This accident, which was fortunately of no 
serious nature, was followed by the usual Board of Trade 
inquiry, and the report of the Board of Trade inspector, Major 
J. W. Pringle, has just been issued. The part of the line in 
question is equipped with the Westinghouse electro-pneumatic 
system of signalling such as has been installed for a consider- 
able time—originally for test purposes—on the section between 
Hanger-lane Junction and South Harrow. An illustrated 
description of this installation was published in The Electrician, 
Vol. LIV., p. 616. The signalling arrangements provide a 
semaphore arm and lamp, and, as an additional precaution, 
there is a trigger on the track which trips the valve of the con- 
tinuous brake on the car should the motorman pass the signal 
when it is at danger. Major Pringle comes to the conclusion 
that the automatic signal was at danger at the time the acci- 
dent happened, although the evidence on this point was con- 
tradictory. But the trip gear on the leading car had become 
twisted in some way so that the brakes were only partially 
applied and this partial application, which would have been a 
warning to the motorman on a level track, passed totally 
unnoticed as the car was running down a gradient at the time. 
Major Pringle concludes :— 

On a railway where, to obtain a frequent and fast service of trains, block 
sections are comparatively short, and distant signals have practically been 
dispensed with. the efficiency of the train tripping apparatus is of great 
importance. Further than this, in foggy weather or falling snow, the 
arrangements must be absolutely reliable if fogmen and fog-signalling are 
to be dispensed with. The existing apparatus and arrangements, as this 
case proves, call for improvement in several respects, as follows :— 

1. The triggers are mounted on the side frames of the cars, and are 
thereby liable to movements caused by swing of the frames, or action of 
the springs - direct attachment to the axles is desirable. 

2. Oniy one trigger (on the leading car) on a moving train is in the 
striking position. The present case points to advisability of having a 


second trigger available in case of failure of the first. Both triggers 
might be attached to one car. 


3. At all terminals, and other places where brakes are tested, car 
examiners, as well as the motorman or front conductor of a train, should 
actually test the movement of the striking triggers by moving them until 
the air valves are fully open. 


The railway authorities are fully aware of the importance of the effi- 


ciency of the tripping arrangements, and either have made or are making 
improvements in the directions named. 


Tests of Lightning Arresters in Actual Service.—A Paper 
recently read before the American Institute of Electrical Engi- 
neers by Mr. N. J. Neall gives the results of a large number of 
tests on the performance of lightning arresters extending over a 
number of transmission systems in the United States. The 
method adopted was to insert slips of paper between the 
cylinders of non-arcing metal forming the spark gaps of the 
arrestersemployed. These test papers were changed at regular 
intervals and clearly showed by means of perforations and 
marks whenever a discharge had passed. On examining the 
files of the records obtained in this way, some interesting in- 
formation was obtained. It was found that all arresters come 
into action much more frequently than has been hitherto sup- 
posed to be the case. The perforations made through the test 
papers by discharges through the older forms of multi-gap 
arrester, without series resistance, were compared with the effect 
of discharges through the standard Westinghouse “low-equiva- 
lent" arrester, which has a section of the gaps shunted and is pro- 
vided with a series resistance. It was seen that no greater 
difficulty in discharge is encountered in the latter case, as 
evidenced by the ragged edges or torn appearance of the holes 
in the papers. Previous experiments had shown that these 
are characteristic of free static discharges, whereas discharges 
through a high resistance produce holes with smooth edges, 
even if the current continues to pass and the paper is charred. 
It was also found that the arrester with shunted gaps gives 


quicker suppression of the short circuit, after the discharge 
has passed, than the plain gap. In order to obtain a good 
basis for comparison, and to know how severe the induced 
disturbances on a line may be, independently of the stored 
energy which endeavours to readjust itself, some further 
experiments were made with arresters connected to idle lines. 
The holes in these test papers were chiefly of the smooth-edge 
variety, which at first sight appears not to agree with the facts 
given above. The author of the Paper explains this difference 
as follows: The charge may be induced at a particular part of 
the line which is remote from the discharge path. The inter- 
vening impedance reduces the abruptness of the discharge at 
the arrester. In practice this induced disturbance is the one 
that first breaks down the gaps between the line and ground, 
and following closely on this comes the stored energy of the 
system trying to adjust itself to the new conditions. Lastly, 
but most serious of all, the generator current endeavours to 
establish a short-circuit following the discharge. It is possible 
for only the first two effects to occur, but generally all three 
come into action. The most important information given by 
these tests is that the lightning disturbances on a line 
are not of the magnitude generally supposed. The small 
holes made in the papers are substantially the same as 
those made in insulation, yet these small holes pave the 
way for very serious breakdowns of apparatus, due to the 
normal current following. A comparison of results seems to 
indicate that arresters, constructed after the style of the low- 
equivalent" apparatus with low resistance, have freer dis- 
charge than the straight gaps with high resistance, and show 
the ability of arresters to discharge automatically and re- 
peatedly without attention. At 55,000 volts the records show 
as free discharges as are obtained at the lower voltages. The 
extensive tables of records published in the Paper have been 
carefully studied and summarised, and a number of disturb- 
ances due to such causes as insulators breaking down during 
the winter months have been differentiated from those due to 
the effects of lightning. The same method of investigation is 
applicable to various other forms of arrester, such as the horn 
type, by connecting a small tell-tale gap, with a test paper, in 
series with the earth wire. 


ARRANGEMENTS FOR THE WEEK, 


(To-day) FRIDAY, January 19th. 
Roya. INSTITUTION. 

9 p.m. Evening Discourse by Prof. J. J. Thomson, F.R.S., on Some 
Applications of the Theory of Electric Discharge to Spec- 
troscopy.” 

SATURDAY, January 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

10 a.m. Visit to the Works of the India Rubber, Gutta Percha & 
Telegraph Works (Ltd.) at Silvertown. 

THURSDAY, January 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

s p.m. Ordinary General Meeting. Paper to be read: Technical 
Considerations in Electric Railway Engineering, by F. W. Carter. 

SOCIETY or ARTS. 

8 p.m. Howard Lecture II., on High-Speed Electric Machinery 
with Special Reference to Steam Turbine Machines,” by Prof. 
Silvanus P. Thompson, F. R. S. 


FRIDAY, January 26th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION, 
7:30 p.m. Meeting at the Municipal School of Technology, Sackville- 
street, Manchester. Paper to be read: *' Electric Lamps," by 
F. Shaw. 
ELECTRO-HARWONIC Society. 
s p.m, Smoking Concert in the King's Hall, Holborn Restaurant. 


JUNIOR INSTITUTION OF ENGINEERS  . 
Spm. Meeting at the Westminster Palace Hotel, when a lecture 
will be delivered by Prof. J. D. Cormack on Notes on Boiler 
Trials." 
SATURDAY, January 27th. 
JUNIOR INsTITUT;ON OF ENGINEERS. 
J p.m. Visit to the Engineering Laboratories of University College, 
Gower-street, during which Prof. J. D. Cormack will demonstrate 
the methods of conducting & boiler trial. 


THE ELECTRICIAN, JANUARY 19, 1906. 


537 


CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


With the completion of our Supplement Tables I., IA. and 
II., which represent the first half of our series of four supple- 
mente, we are able to give some diagrams showing at a glance 
the total connections to electricity supply stations in the 
United Kingdom. 

Diagram 1 sets forth the growth of electric supply in 
London and the provinces and clearly shows the way the pro- 


DraGRAM 1.—CONNECTIONS TO ELEC- 
TRICITY SUPPLY Mains IN LONDON AND 
PROVINCES. 


Scale 1 in. 250, COO kw. 
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vincial connections have overtaken those for London, and the 
steady way the increase is maintained. The figures from which 
this and the following diagram are prepared include not only 
private lighting, but also private motors, publie lighting and 
the tramway load supplied by those stations which supply 
both lighting and traction. 

In Diagram 2 we have the proportions of the connections 


to stations owned by local authorities and companies respec- 
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DiadRAM 2.—MUNICIPAL AND COMPANY CONNECTIONS, 
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tively in London and the provinces, and in Diagram 3 the 
connections to continuous, alternating and combined continuous 
and alternating stations are given. Glancing at these two 
diagrams it is interesting to contrast the large proportion of con- 
nections to municipal undertakings in the provinces with the re- 


latively greater number to stations owned by companies in the 
metropolitan area. The figure for connections to stations which 
supply both continuous and alternating currents has greatly 
increased. This is partly accounted for by the number of cases 
in which additional alternating plant has been laid down in 
stations formerly generating only continuous current, for sup- 
plying outlying dietricts, and the cases where additional con- 
tinuous-current plant for traction purposes has been installed 
in stations from which previously only an alternating supply 
was given. The general tendency, however, of grouping 
together existing continuous-current notworks through sub- 
stations to large high-tension two and three-phase generating 
stations, both in London and the provinces, is perhaps the 
largest factor in this direction. | 
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DIAGRAM 3.—CoONNECTIONS TO CONTINUOUS AND ALTERNATING 
CURRENT STATIONS, 
Alternating current Continuous current Ga 


Scale 1 in. =250,000 kw. 


The figures from which these diagrams have been prepared 
are given in tabular form below. The totals are in all cases 
expressed in kilowatts, and include lighting as well as power 
connections, with the traction load in cases where a lighting 
station also supplies tramways. | 


Table I.— Details of Connections in Provinces and London. 


Municipal (7 261,200 kw. 

PROVINCES | (627,600kw.) | = 2:00 E 
(788,300 kw.) 8 - — 72,300kw: 
(155, 700kw.) { „ 

C 173, 800 kw. 

— 25, 100 kw. 

E. f v  19,400kw. 

Lowpos 7,5% Kr.) |Z 18,300 kr. 
(247,100 kw.) HE l — 300 kw. 
pani v^ 29,800 kw. 

(189,300 kw.) | = 100,600 kw. 


* 


Table II. Details of Connections to Stations owned by Municipal*ties 
and. Companies in. London and Provinces. 


iden — — — — — — ee 


Provinces. London. | Total. 
Municipal l. 627,600 k. 37,80 kw. 685,400 kw. 
Companies 155,700 kw. 189,300 KW. 345,000 kw. 
Neil! 0 783,300 kw. 247,100 kw. 1,030,400 kw. 


Table III.— Details of Connections to Continuous, Alternating and Mired 
Stat ions in London and Provinces. 


London. 


Provinces. Total. 
Continuous . 333,500 kw. 84, 000 kw. 417,500 kw. 
Alternating 83.300 kw. 49, 200 kw. 132,500 kw. 
Cont. and Alt. . 366,500 kw. 113,900 kw. 480,400 kw. 
E cie . 783,300 kW. 247,100 kw. 1, 030,400 kw. 


i 


We have this year prepared a new diagram on the same scale 
as the foregoing to illustrate the proportion of the load in 
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municipal and companies stations in London and the pro- 


vinces due to private lighting and motors respectively. For 
the sake of clearness, neither public lighting nor traction load 
is included in these totals. The most noteworthy point 
brought out by Diagram 4 is the much higher proportion of 
motor load to lighting load in the case of companies than 
in the case of municipal undertakings, in the case of the 
provinces. Some difficulty was experienced in obtaining totals 
for motor connections in London, as the engineers at three of 
the largest concerns—the City of London, County of London 
and Westminster Companies—were unable to give their light- 
ing and motor connections separately. We were, however, 
enabled to arrive at approximate totals for the motor connec- 
tions of these companies by utilising the figures which were 
published in The Electrician of May 26, 1905 (Vol. LV., p. 225), 
in an article on ** Motor Connections in London.” An average 
increase at about the same rate as between 1903 and 1904 was 
assumed, although in all probability the rate of increase has 


Municipal. Company. Municipal. Company Municipal. Company. 
s — . T—ñ—⅛s— 


Provinces. London. London and Provinces. 


DIAGRAM 4.— PRIVATE LIGHTING AND MOTOR CONNECTIONS. 


Private lighting Motor 


been higher during the past year. The figures from which 
Diagram 4 was prepared are given in the following table, the 
connections as before being expressed in kilowatts. 


Table IV. — Comparison between Private Lighting and Motor Connections, 


Provinces. | London. Total. 
— — —— — — ——M —̃ —ͤ— — 
Private Lighting. | 
Municipal........ | 351,000kw. | 43.000 kw. 394,000 kw. 
Companies eae 69,400 kw. 138,800 kw. 208,200 kw. 
Total. 420, 40 kW. 181,800 kw. 602,200 Kw. 
Motors. i 
Municipal........ 141,900 kw. 14,600 kw. 156,500 kw. 
Companies ...... 54,100 kw. 88,800 kw. 92,400 kw. 
Total. 196,000 kw. | 52,900 kw. 243,900 kw. 


The above total for private lighting represents a lamp con- 
nection equivalent to over 20,000,000 8 c.p. lamps, whereas 
the total connections given in Tables II. and III., including 
power and public lighting, are equivalent to over 34,000,000 
8 c.p. lamps. E 

Diagram 5 represents the growth of electricity supply in 
London, and gives separate curves for all the different under- 
takings in the London area. In this, as in the other diagrams 
and tables, the connections are expressed in kilowatts. It 
will be seen that the business of all the undertakings continues 
to grow, mostly at an increasing rate, and an appreciable por- 
tion of the new load has been due to the rapid increase of late 
an the use of electric motors. 

The Metropolitan Electrie Supply Co. still maintains the 
lead, ee a remarkably steady increase in the additional 
connections for each year, but this year it is run close by the 
Charing Cross & City Company whose business has increased 
during the last five years at a rate not approached by any other 
London undertaking. The City of London and the West- 
minster Companies are steadily rising in their totals, as indeed 
are almost all the other concerns, the only two cases showing 


ny approach to finality being the Borough ils of St. 
m 0 ilg ity g the Borough Councils of St 


ON 


; 


A. Charing Cross Co. 
b. Chelsea Co. 

C. City of London Co. 

d. County of London Electric Supply Co. 

S. Southwark Borough Council 

f. Hampstead Borough Council 

£. Brompton & Kensington Co. 

h. South London Electric Supply Corporation 
l.Islington Borough Council 

j. Kensington & Knightsbridge Co. 

K. London Electric Supply Corporation 
m. Notting Hill Co. 

n. Stepney Borough Council 

O. St Pancras Borough Counoil 

p. Westminster Electric Supply Corporation 
Q. Poplar Borough Council 

Y. St James’ & Pall Mall Co. 

S. Metropolitan Co. f 

t. Hammersmith Borough Council 

u. Battersea Borough Council 

V. Bermondsey Borough Council 
W. Fulham Borough Council 
X. Hackney Borough Council 
y. Woolwich Borough Council 

Z. Shoreditch Borough Council 
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THE CHARING CROSS COMPANY’S CITY OF LONDON 
WORKS. 


Below we give an abstract of the conclusion of the discussion 
which took place at the Institution of Electrical Engineers on 
Thursday last week, January 11th, in connection with Mr. 
W. H. Patchell’s Paper on the above subject. The Paper, 
slightly abridged, was published in our issues for Decem- 
ber 15th, p. 341, December 22nd, p. 382, and December 29th, 
p. 420. The discussion which took place on December 7th 
and December 14th was given in abstract in our irsue for 
January 5th. 


Mr. V. A. FYNN said that Mr. Patchell and Mr. Highfield differed con- 
siderably on the question of the formation of nitric acid in armature 
insulation, but, for the sake of the rapid development of high-tension 
plant, he most sincerely hoped that Mr. Patcheli's view would prove to 
be the correct one. It was true that Mr. Higbfield had proposed remedies, 
but there, even if they really answered their purpose, ony fut greater 
difficulties in the way of the manufacturer. . Personally, he thought that 
impurities in the insulating material were in the main responsible for the 
formation of the various acids which had been discovered and which occa- 
sionally destroyed the insulation of the conductors. He did not wish to cast 
any aspersions on the makers, however,for the difficulty was novel and quite 
unexpected, and it would be quite unfair to expect anybody to provide 
against such contingencies. It simply appeared to him that some of the in- 
sulating materials which had been recognised as excellent for all practical 
purposes failed when used in conjunction with the extra high voltages now 
often called for. The process by which the various acids were formed 
was à very complicated one, and could hardly be fully predetermined, but 
he thought that during the operation of a machine any unattached or in- 
completely attached acids which were present in the insulating material 
were set free and absorbed by the insulation covering the conductors 
destroying the covering and attacking the conductors. The influences 
which helped to release these acids were first of all the heat imparted to 
the insulating tubes by the armature laminations and by the armature 
copper, whicb, of course, were heated by the working of the machine, ulso 
the heat generated in the tubes owing to the stress imposed on them 
through their being subjected to a very high difference of potential. It was 
also probable that the silent discharge contributed in a small degree to the 
formation or liberation of these acids, and that a damp atmosphere mate. 
rially furthered this proome He p sely said acids, because although 
nitric acid seemed to be in some cases the predominant partner, other acids 
were always present in varying quantities. It was very difficult to say 
which material forming part of a tube was respousible for the damage, 
and it could only be ascertained by a process of elimination. Personally 
he suspected that the solvents made use of to dissolve the shellac, which 
was generally used, were the most prominent offenders. It seemed 
to him that the test upon which Mr. Hightield based his theory 
only reproduced the exact conditions which prevailed in the faulty 
machine, and be ventured to say that this test was quite in- 
adequate to prove anything beyond the fact that the combination 
of tubes composed of certain materials with conductors raised to a high 
alternating potential, was responsible for the production of a number of 
acids, amongst which nitric acid was mostconspicuous. If Mr. Highfield 
had made comparative tests with a number of tubes all composed of 
different materials, having . the same dielectric strength 
and the same opening (one of these tubes might, for instance, be a glass 
tube), and had obtained uniform results in all these cases, then be could 
have endorsed his conclusions ; but, failing such conclusive tests, he 
inclined to think that Mr. Patchell's view more nearly approximates to 
the true facts of the case. 

Mr. A. A. CAMPBELL SWINTON said he regarded Mr. Patchell’s 
reasons for having purchased all his machinery abroad as totally inade- 
quate. The Paper stated that the only reason given for it was that . no 
risk could be run with experiments," and that the author had therefore 
felt compelled to adopt such types of plant as could be seen in satis- 
factory work." He would like io know what some of the older engineers 
of this country would have said at such & reason; what would people 
like Watt, Stephenson and Brunel have said to a reason that because 
they could not experiment a little they should place their orders abroad. 
He did not believe for one moment that they would have hesitated to 
keep the work at home and to have run some little risk. He personally 
had no interest whatsoever in avy British electrical manufacturing com- 
pany and therefore he thought he was a most suitable person to raise 
this question. If this station were only more portable and could be 
carried round the country, it would be a most apt illustration of the ad- 
vantage that might possibly be gained by tariff reform. 

Mr. D, WILSON, of the B. & W. Co.,spoke on the question of boiler house 
design, in the absence of Mr. Rosenthal. The Paper, he said, did not give 
sufficient information to enable & comparison with other stationsto be made 
in order to 8ee if the Bow station was really economical, From the Paper 
it was not clear that it was as efficient as many of the older works. Deal- 
ing with some of the remarks of the speakers in the discussion with 
reference to the horizontal and vertical boiler, he said that there was no 
water tube boiler with truly horizontal tubes. In the Babcock boiler the 
inclination was 15 deg., and after 30 years’ experience, Messrs, Babcock 
& Wilcox were still convinced that this angle was all that was necessary 
to establish a full and definite circulation. The suggestion that no soot 
or scale could adhere to a vertical tube was absurd and would not stand 
investigation. In this connection there could not be a better example 


than the Green economiser, where it was necessary to have external 
scrapers and to clean the tubes from time to time. There was no diff- 
culty in designing a boiler to give an evaporation of 100,000 lb. ; it was 
not in the heating surface nor in the arrangement of the heating surface 
that the difficulty lay, it was in the design of the grate and the brickwork 
of the furnace. In the opinion of his firm, however, & boiler of this size 
was wrong, and from his own experience in the design of large stations he 
believed that the limit was about 30,000 lb. With reference to a question 
by one of the speakers on the height of the combustion chamber and 
the so-called triangular furnace, this was very much overrated. 
There was a limit both ways, and ii was just as possible to have 
too large a furnace as it was to have one too small. It was possible 
to get perfect combustion with smokeless burning with the ordinary 
horizontal tube boiler, and he had carried out some very elaborate tests 
at the Islington Borough Council's works, one of which extended over 
24 hours, working at an overload of about five per cent., when the 
efficiency came out to about 79:6 per cent. But what was more important 
from & commercial point of view was that the cost of evaporation on this 
trial came out to slightly under 5s. per 1,000 gallons. This was conclusive 
proof of the qualities of the horizontal boiler. As faras the evaporation 
per square foot of heating surface was concerned, the figure mentioned 
by Mr. Anstey was exceeded every day with the horizontal tube boiler. 
341b. was nothing exceptional. It might be interesting to know that in 
the Navy they had to evaporate from 81o. to 10 Ib. per square foot of 
heating surface during the full load trials, and this was done without any 
damage to the boiler, or any scale production in the economiser. Probably 
too much attention had been paid to the question of floor space. A mere 
calculation of pounds per square foot was not the whole story, and one 
could cram this space at the expense of other important considerations. 
In Paris, at the new stations of the Metropolitan Railway Co., the plant 
had a capacity of 15,000 kw., and the station measured 123 fi. by 66 ft., 
which worked out to a very low value per square foot. In conclusion, how- 
ever, he pointed out that the Bow station was oneof the most modern reci- 
procating stations in the country, and it would be of the greatest interest to 
have figures which would enable a comparison between this and a turbine 
station. 

Mr. A. H. SHAW (Ilford) said he doubted whether it was advantageous 
to use large capacity boilers when dealing with generating sets of 
4,000 kw. to 5,000 kw. The boilers required shutting down periodically for 
cleaning, &c., and if these large sete were supplied by one boiler, or by two 
boilers with a common grate, the generating set would be thrown out of 
commission when cleaning took place. If a battery of boilers were adopted 
to supply each generating set, as in the case of the Carville station, each 
boiler. could be shut down without interfering. with the working of the 
set. The capital cost would be somewhat increased, but he thought this 
would be more than compensated for by the availability of each gene- 
rating set for à very much greater period, than when supplied by one boiler. 
One or two speakers had referred to the periodicity, and had stated that 
25 cycles would have been more suitable with motor generators. It was 
generally held that a periodicity of 25 cycles was not suitable for incan- 
descent lighting, but he remembered seeing in a paper some weeks since 
that over 18,000 16 c.p. lamps were being supplied in Buffalo by alter- 
nating current generated at Niagara. He would like to know if this was 
a fact, and if they could use current at 25 cycles for lighting on the other 
side, why should not we do so here if it was required in any particular 
case, He could appreciate Mr. Patchell’s desire to avoid surface con- 
densers, for he had had similar trouble with the cleaning to that referred 
to in the Paper. He had aleo found that the only rea! method of dealing 
with surface condensers used with cooling towers was by means of hydro- 
chloric acid, although this was rather &costly process. He would very much 
like to have from Mr. Patchell some figures with regard to the steam 
consumption of his engines as a figure of under 4 lb." was rather vague, 
and he believed that in some very much smaller stations this figure had 
been reached. TES 

Mr. HORACE BOOT (Tunbridge Wells) agreed with Mr. Patchell as to 
economisers. He had found that if plenty of tubes were put into the 
boilers, and also superheaters, there was very little extra gain by putting 
in economisers. He was surprised to hear Mr. Patchell speak of the 
trouble of keeping the condensers clean. It may have been due to allow- 
ing the cooling water to get to too high a temperature. Would Mr. 
Patchell kindly give in his reply the capital cost per kilowatt demanded 
of the additional mains required by placing the station some distance out 
from the area of supply, and also give the capital cost of all the items 
separately. 

Mr. J. R. WALKER said he had been particularly interested in the 
part of the Paper relating to the boilers. He was of the same opinion as 
Mr. Patchell regarding the use of large steam-raising units, and was very 
pleased to see that the adoption of such large water-tube boilers had been 
a success. He did not, however, think that the way the boilers were 
treated was right, or that the treatment was such as one would expeot to 
be meted out to them after proving such good friends to Mr. Patchell 
when he wanted an extra pound or two of water evaporated. He gathered 
that they were expected to act as water heaters or economisers, and also 
as water purifiers. He was decided!y of opinion that any boiler, more 
particularly & good boiler such as this upright boiler had proved to be, 
was the last place in which water purification should be attempted. He 
had no particulars as to the quality of the water supplied by the artesian 
wells at Bow, but he should think that Mr. Patchell had been very for- 
tunate indeed if he found that the water contained neither temporary nor 
permanent hardness, Taking it that the back sections acted as purifiers, 
then he was of opinion that the quantity of impurities present in the water 
would have to be very slight in order that the action should be completed 
in the back sections alone. His experience of water purification in con- 
nection with feed water for boilers had been that the trouble was not 
so much to purify the water from matters in solution.as to get rid of 
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the impurities when they reached the solid state. He had found that it 
was generally necessary to have a filter or plenty of tank space in 
which the water could stand until the suspended matter could settle. 
For this reason he did not think that the aztion of the purifier 
part of the Hornsby boiler could be completed there as the time 
for settlement or deposit was so short, and he felt sure that a 
good proportion of the deposit, however little the whole might be, was 
very likely to be carried into the hotter parts of the boiler. Further, as 
they were told that the back sections acted as a water heater, then he 
thought it too much to expect that any sediment would also be deposited 
at high temperatures, such as would be found in the front sections of the 
boiler. Mr. Patchell had evidently found a water containing no perma- 
nent hardness, as he stated that the front sections were kept quite clean. 
At the last meeting it had been stated, to show the clean habits of the 
upright Hornsby boiler, that it could be run for three months without 
cleaning. Now, he did not think that this was anything but a very mode- 
rate performance, as he had been using water of 15 deg. hardness treated 
with a home-made softener, and had run a horizontal boiler for a period 
of six months without internal cleaning, and then found very little scale 
present. Of course, it might be that, in the case of the boiler described 
in the Paper, it was on account of the purifier part of the boiler be- 
coming dirty that the boiler was shut down for cleaning. If this were so, 
it was a shabby way to treat such an efficient steam generating part. If 
this were so, then the sooner Mr. Patchell carried out the production 
of artificial marble in a purifier apart from the boiler th» sooner 
he would get the continued use of his boilers proper. He was of 
opinion that no stone should be left unturned in order that the full 
value of the boiler could be obtained. He had heard it stated that water 
should not be too pure, but if proper precaution were taken in the way of 
keeping the alkalinity of the boiler water at safe valne, and in the judicious 
application of zinc plates he thought that very little trouble would be 
found in running the boiler with water and water alone. In a consider- 
able experience which he had had in running boilers at sea using the same 
water over and over again and with a make up of evaporated sea water, 
he had never seen any ill effects due to the water being too pure, and no 
difficulty was found in running for long periods. He felt sure that any 
action which was taken by central station engineers towards supplying 
the boilers with pure water would be amply repaid by the increased lengtn 
of time it would be possible to run the boiler without shutting down for 
cleaning. He was inclined to think that with ecale-forming water the 
upright tube was not so much in front of the horizontal as some people 
would like to believe. He bad brought with him a section of a very nearly 
vertical tube from a boiler working at 140 Ib. per square inch, and the 
only treatment meted out to the feed water was the addition of a boiler 
composition. (The specimen was not passed round, but from the view 
we could gain of it, it appeared that the scale occupied the greater part 
of the bore of the tube.) With regard to the feed water, the Paper stated 
that the method of pumping adopted was the air-lift system. He haa been 
told, or had read somewhere, that when water was raised by an air-lift a 
difficulty was experienced in the boilers through the air which was used 
to raise the water becoming intermixed with the water and being pum 
into the boiler, causing corrosion of the plates. Would Mr. Patchell 
say whether he had had any trouble of this sort? Could Mr. Patchell 
also say what the reading of the CO: recorder gave when it was recording, 
what percentage of CO» was present in the flue gases of the upright boilers 
when only one grate was being used? If they could get a figure showing 
this, then there might be some clue as to why the consumption of coal 
approached 4 Ib. per unit generated. He had another question which he 
had not yet heard asked: Could Mr. Patchell say what staff he required 
in each of the departments of his generating station? So much was heard 
nowadays of the labour-saving properties ot turbine-driven sets, mechani- 
cal stokers, &c., that he would like very much to be enabled to make a 
comparison. 

Mr. DUDDELL referred first to the destruction of the insulation of the 
stator coils which had been observed by Mr. Highfield, and of which Mr. 
Patchell had found no trace. There seemed no doubt, from what Mr. 
Highfield had told them, that the prime cause of the destruction was one 
of the oxides of nitrogen. The oxides of nitrogen were always produced 
when a brush discharge took place 

in air. A brush discharge would 
take place if the potentiul gradient 
exceeded a certain’ limiting valne: 
according to a recent Paper by Mr. 
Alexander Russell this limiting value 
was 38,000 volts per centimetre for 
air. Fig. 1 represented diagrammati- 
cally a single conductor, the adjoin- 
ing wall of the mica tube and the iron 
frame of the machine. The frame of 
the macbine was assumed at zero 
potential and the ordinate CC repre- 
rented the potential of the wire above 
the iron frame. The ordinates of the | | 
curve AB'C' represented the potential ' 

at any point in the dielectric. The Fio. 1. 

maximum potential gradient in the 

air part would be at C, next the surface of the wire—i.e., where the curve 
was steepest. If this potential gradient exceeded the limit for air, a brush 
discharge would take place with the formation of greater or less quantities 
of the nitrogen compounds. The maximum potential gradient and the 
shape of the curve ABC’ depended chiefly on the difference of potential 


CC’ between the wire and the frame ; the thicknesses of the air, cotton, &c., : 


and of the mica wall; the radius of the wire and of the mica, &c., if 
curved; the specific inductive capacities: and the conductivities of the 
two media between AB and BC. In Mr. Patchell’s three-phase 10,000 


volt machines with earthed neutral the maximum P.D. CC’ was about 
8,200 voits, whereas in Mr. Highfield’s two-phase 10,000 volt machines it 
was about 14,100 volts; and at first sight this seemed like the explanation 
of the difference. It could not, however, be the whole explanation, as, if 
he understood Mr. Highfield correctly, he had observed the destruction of 
the insulation in coils in which the P.D. between the wire and the frame 
was only 2,000 R. M. S. volts. Of the relative thicknesses of the mica wall 
AB and the air cotton layer BC in the two cases no information had been 


i l ' 
Fic. 2. Soale 1mm. =500 volts or 3:33 amp. 
given, but it was probably very similar, as it was determined by questions 
of dielectric and mechanical strength. The radius of curvature of the 
wire at the corners was smaller in the Highfield machine, judging by the 
rectangular tube he showed at the last meeting, which would greatly 
increase the potential gradient and destruction at the corners, as was well 


shown in the test piece exhibited. It remained, however, in the relative 
specific inductive capacities and conductivities of the two media that the 
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greatest differences might exist. To reduce the potential gradient near 
the wire was a similar problem to that considered by Mr. O’Gorman in 
his Paper on cables before the Institution in 1901, and the method he 
proposed was called “grading” the dielectric, which consisted in so 
arranging the conductivity and specific inductive capacity as to obtain 
the required distribution of the potential through the dielectric. In 
the present case they required to concentrate the stress on the wall AB 


Fic. 4. Scale 1mm. = 500 volts or 6:67 amp, 


that was to raise the point B’ in Fig. 1 so as to relieve the air 
and cotton of as much strees as possible. If the material of the 
wall AB was fixed, this could be done by increasing the specific inductive 
capacity and the conductivity of the layer BC. Thus it seems that & bad 
insulating material for BC would give better results. By bad insulating 
material he only meant one that insulated badly and not one which con- 
tained acid. &c. It was to be noted that the high specific inductive 
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capacity of mica and shellac was unfavourable to their use for the wall 
AB, as they lowered the point B'. There were two other methods by which 
this difficulty might be overcome, one of which was fairly self-evident 
—viz., impregnate the coil so as to exclude the air altogether. The 
second method was mentioned by Prof. Epstein at the last meeting— 
namely, place a metallic shield between the wire and the mica tube. It 
seemed to him that this method should give excellent results provided 


Fic. 6. Scale Imm. = 500 volts or 6:67 amp 


that the metal shield was connected electrically to the coil and that the 
mica tube was built upon the metal shield so as to exclude all air from 
between the metal and the mica. It was probable that the shield would 
have to be thin and of high-resistance material to prevent eddy-current 
losses in it. The speaker then referred to the switching tests he had 
carried out for Mr. Sparks. He explained that the conditions which pre- 
vailed on switching in and out apparatus differed so much from one 


Fic. 7. Scale Imm, = 500 volts or 6:67 amp. 


station to another that he only proposed to refer to the difference 
between the break in air and the break under oil, and the effect 
of a transformer connected to the cable. The feeders used for 
the tests were 6,000 volt rubber cables. and the tests were all 
carried out at 2,000 R.M.S. volts to avoid any risks to them. The 
alternator gave a very square-topped P.D. waye form, which was 
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further distorted by the capacity, às would be seen in the following figures. 
(As the result of these and other tests made on the machines, the pole 
tips were re-designed and the waveform was made almost sinusoidal.) In 
all cases the larger curve was the P.D. curve, and the inner smaller curve 
the current. 

All the P.D. curves are drawn to the scale of 500 volts per mm.; the 
current curves in Figs. 2 and 3 to 3} amperes per mm. ; and the rest 63 
amperes per mm. The tests had been all carried out single-phase to sim- 
plify results. The rises did not, of course, occur at every operation of the 
switch. It was therefore necessary to make a large number of tests to 
find out what might occur. Figs. 2 and 3 showed switching on and off of 
about 44 miles of cable on open circuit, using brass contacts in air. 
Fig. 2 was typical of the sudden instantaneous rise in P.D. which occurred 
on switching on a feeder or open circuit; the maximum volts recorded 
were 4,200, or 2:1 times the R.M.S., and this was quite a normal case, 
The switch.off (Fig. 3) was a bad one, sparking having taken place at the 
contacts, the maximum volts rising to 5,100, or 2:55 times the R. M. S. 
value. Fig. 4 was a switch-on of twice the length of cable, using brass 
contacts in air; the rise was to 4,500 volts, or 2:25 times the R. M. S. value. 
Switching off this same length of cable with contacts under oil no rise at 
all was obtained (Fig.5). Referring to Mr. Highfield’s practice of leaving 
his instrument transformers connected across his mains when he switched 
in, Mr, Duddell thought that this did not tend appreciably to prevent the 
rises, To illustrate this point, the speaker continued, the test illustrated 
in Figs. 4 and 5 was repeated with a 400 kw. transformer on open circuit 
connected to the far end of the cable. The results (Figs. 6 and 7) showed 
a rise at switching on of 5,400 volts, or 2:7 times the R.M.S. value, At 
the switch-off, with the break under oil, there was no rise. If, however, 
the transformer had its secondary closed on a low resistance, so that it 
was heavily loaded, then, when it was switshed on with the cable, it would 
tend to reduce the rises, It was of interest to compare the way the volt- 
age died away on the cable after switching off. In the first case (Fig. 5) 
the cable discharged through a non-inductive leak (the oscillograph), and 
in the second (Fig. 7) through the inductive transformer giving slow 
oscillations, which were quic "i damped out. Inconclusion, Mr. Duddell 
stated that the results obtained with Mr. Sparks’ plant were quite typical 
of the records he had obtained in the many other cases he had investigated. 

Mr. W. H. PATCHELL, who was then called upon to reply, thanked the 
President for not allowing any other speaker to ask further questions. 
The most flagrant offender on the last occasion had been Mr. Rider, and 
he had afterwards suggested to Mr. Rider that he should accept the 
“ Encyclopedia Britannica — with the Appendix—in full settlement of all 
claims, but Mr. Rider had refused. He would still endeavour to reply to the 
discussion in detail ; and he was fortunately enabled to do this by the aid of 
the report of the two previous eveninge' discussion published by his good 
friend The Electrician. He had arranged his replies under the various 
headings given in the Paper. First with regard to the position of the 
site, the fact was that they were not exactly free agents. There was a 
special purchase clause in the bill which stipulated that should the gene- 
rating station be placed outside the City of London, the consent of the 
City Corporation was to be obtained, and it had not been suggested to the 
latter that the station should be placed at Cambridge or the North Pole, 
although for an overhead system this might have had advantages. The 
obtained the best site offered out of a somewhat limited number whic 
„ the authorities that they had to please, and another reason which 

ited the distance at which the new works could be placed was that the 
more local authorities whose districts had to be traversed, the more 
trouble was likely to be encountered. 

The next matter was Mr. Campbell Swinton’s question: Why did they 
go abroad? He would ask Mr. Campbell Swinton why he went abroad for 
his motor cars. The last time he saw Mr. Swinton he had told him that 
owing to his motor car breaking down in the country he was unable 
to be present at the last meeting. Fortunately, he (Mr. Patchell) 
had had better luck than Mr. Swinton, for he could not have got better 
electrical machinery than he had at Bow, if he had bought it in England. 
Moreover, he denied absolutely that it was possible to have bought this 
plant in England in 1900. Tenders were asked for here, on the Conti- 
nent, and in America, and the best English tender was withdrawn at the 
last moment, due to patent questions. Although Mr. Swinton had 
commented on the remark that they could not run any risks, there was a 
big load waiting for them, as not only had they the City to pick up in the 
face of competition, but they were relying on their new works for supply- 
ing their existing area, the demand in which had grown at a very satis. 
factory rate. Therefore that was not a time to recommend his board to 
risk experimental machinery. That settled the first order, and when he 
got a contractor who did his work well and gave satisfactory plant, he 
treated that contractor like an Englishman and as he had always treated 
English contractors: he gave him repeat orders. 

It was very valuable to get such a thoroughgoing tribute to three-phase 
over two-phase from such an unbiassed gentleman as Mr. Highfield, who 
had not got to stick up for his own plant, as i$ had been designed by 
other people. On the question of frequency he had been asked why he did 
not adopt 25 cycles, and one advantage of this he had been told was that he 
eould avail himself of supply from some of the power companies which 
were promoted last year. But the power companies were not promoted 
in 1900, nor even thought of. The only benefit accruing to the 25 periodicity 
was on the line ; there was very little in the generator and very little in 
the motor-generating plant. After weighing the whole thing out they had 
come to the conclusion that 50 u» was the best. He could, if necessary, 
work motors or lamps or anything else with the interposition only of 
static transformers. At the present moment, it was true, he was motor- 
generating everything, but he was not tied to it. The matter was also very 
9 threshed out in 1904 at the big meeting which was called to 
consider the question by the Engineering Standards Committee, and the 
number of people who had stood out for 50 w entirely was astonishing, 
and they brought forward very good arguments. He believed that 25 ~ 


plant had been mainly üpheld because when the type of plant was de- 
signed there were very few people who could make any other, but since 
then, with better experience and knowledge, rotaries which would run: 
at 50 cycles had been designed. Prof. Epstein and Mr. Mordey, who. 
both had had considerable experience in this matter, had upheld the 
50 periodicity. Out of curiosity, he had looked up the question 
of the weight of static transformers, and from two of the known makers’ 
lists he had got an interesting result. A 150 kw. 25~ transformer 
weighed 6,000 Ib., and at 600 it weighed 4,950 1b. — i.e., very considerably 
less for the higher frequency. A 300kw. machine weighed 9, 900 Ib. at 
25 cycles, and 7,500 Ib. at 60 cycles. This gave an idea of the cost of. 
transformers when working at the lower frequency. 

There had been practically no criticisms of the buildings, except that the 
crane was too low. He had mentioned on the first evening that at the 
time the building was designed he only had the drawings for the hori- 
zontal engines. He knew that vertical engines must come, and he 
intended to use them as soon as they did. The only vertical engine avail- 
able was the triple expansion tandem cylinder engine, which he objected 
to on account of the difficulty of inspecting the cylinders. The roof, as 
originally designed, was nearer to the traveller with the traveller at the 
present level, bat for symmetrical reasons the architects suggested that 
the roof of the engine-room should be raised to the level of the boiler- 
house, and he saw no objection to this. Looking at the arrangement 
now, it did appear that the traveller ought to have been higher to give 
more room over the engine. 

Turning to the boiler-house, he regretted that he had not made it 
plainer in his Paper as to what was a boiler and what was a unit. Mr. 
Sparks and other gentlemen had rather missed his point here, and seemed 
to think that it was possible to steam one boiler of a pair without the other ; 
but this was impossible, as the combustion chamber was common, and it 
would possibly have been made plainer if, instead of putting what was ob- 
tained by one boiler in the last oolumnof Table I., he had doubled these figures, 
Several gentlemen had stated that he ought to use mechanical stokers. 
He had tried for several years to do this, and he had used a great many 
mechanical stokers, but the results had not shown superiority over hand 
firing. He had used underfeed stokers, but had had to abandon the ex- 
periment for the time being, although he hoped to resume it again in the 
spring. He was still hoping to use mechanical stokers, but he could not 
be satisfied with a mechanical stoker which would merely evaporate oon- 
tinuously at the normal rate. He wanted the elasticity on his plant that 
he now got with hand firing. He knew of a case in which the whole of 
the works had been equipped with mechanical stokers, and they found 
that they got the normal rates comfortably enough, but there was no 
elasticity, When the time came for increasing those works they moved 
half the stokers into the new boiler room, and they now had half of eaeh 
boiler room mechanically stokered and the other half hand fired, and it 
would te found that a works that ran on loads which varied, not at the 
will of the man who owned the works but at the will of the publio, would 
have to run that portion of its boiler plant which was mechanically 
stokered as a secondary works. At Newcastle there were two stations, 
one to help the other, which was the same as working half the plant 
mechanically stokered and half by hand firing. The same thing happened 
in Chicago, and in many other large towns, They must do this or work 
the stokers below the normal rate, so that when the pinch came the 
stoker would respond to it. With regard to the back section of the 
boilers acting as economisers, he did not know that he illtreated his 
boilers, but they did act as economisers, and he would show why. When 
the boiler shown in Fig. 3* was first erected, the back sections were 
nippled to the sections in front, both at the bottom and the top. Theplace 
of these nipples had, after experiment, been taken by small studs, and it 
was found that, by puttiog a suitable temperature in that back section, the 
water that was fed into it did not get mixed with the water ia the boiler 
which was at the temperature dae to the steam, until it got nearer to the 
fire. This enabled the back of the boiler to be worked at the lower 
pressure which some speakers regarded abeolutely with suspicion when he 
made the statement. Mr. Walker, who had spoken so well that evening, 
must admit that whether scale or granulated sediment was created 
depended not only on the temperature, but on the time that was allowed 
for the solids to crystallise out. He realised this when he was experi- 
menting with the Babcock boiler many years ago with an American appa- 
ratas consisting of a feed pipe let into the top of the boiler instead of 
below the water line, that discharged through a small nozzle over a cone, 
and the cone was fitted with a blow off pipe which went out where . 
the water used to come in. That had the effect of discharging the 
whole of the water into the steam space, with the result that the whole of 
the solids in that water crystallised out, and it was poasible to blow them 
out by the discharge pipe into a tank; when they were dried they were 
like so many grains of corn. This showed that if the water was evapo- 
rated quickly instead of slowly, and so giving it time to form scale, 
granulated crystuls were obtained instead of scale. That was what he got 
in the back of his boilers, and it was dealt with by blowing off from time 
to time, for as the boiler was cooled down the egg shell scale which was 
actually formed fell to the bottom. The water at Bow was not like the 
Greenwich water. It was chalk water, but the Greenwich chalk was on the 
outcrop, and the water from it was therefore absolutely different to water 
from chalk overlaid with a thick mass of London clay as at Bow. 
Instead of boiling to a hard scale and practically keeping to the 
eame density, as the Greenwich water, the Bow water boiled to a much 
softer scale and was absolutely alkaline. The specific gravity was 1:22. 
In the matter of water supply with only two wells, he was not so tied up 
as some people imagined. There were plenty more wells in 8 acres of 
land, and a great deal of water was as yet untouched. They would see 
by the illustration of his boiler that iv was very easy to change tubes, 
for the firemen stood on chequer plates, over a basement, so that the tube 
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could be drawn out into the basement. Up to the present, however, no 
tube had been changed. Mr. Venning had put in some figures of the 
Stirling boiler as about to be used at Carville. If they referred to his 
figures it would be seen that the only question between them was the 
nominal evaporation. This was the same as talking of the nominal 
horse-power of an engine; it meant nothing. Mr. Venning had put into 
two columns 33, 000 Ib. per hour for both the Stirling and the Hornsby 
boilers, but the normal evaporation per square foot of the latter was 
given as 3:041b., and in the case of the Stirling it was 5 17 Ib. If this 
latter figure were applied to the Hornsby boiler they obtained the normal 
evaporation tothe point to which it bad been taken, viz. 100,0001b. per hour. 
But they must not be misled by Carville. The gentleman who was con- 
cerned with Carville was very enthusiastic when giving nominal values to 
his plant. A 3,000kw. turbine here was 4 500 kw. up there, and a 
10,000 kw. machine became 15,000 kw. up there, so that one would not 
expect a 33,000 Ib. boiler to be what an ordinary man would call a 33,000 lb. 
boiler. The only point about his chimneys was that one gentleman envied 
them, and he could only reply that they were not patented. 

The water heating had not been quite clearly followed out by the 
speakers. He did not put the boiler pressure on to the feed heaters which 
were put in between the low-pressure cylinders and the condensers, 
because he did not wish to get these large vessels at boiler pressure in the 
engine room in case of a joint blowing out. He did not agree that the 
closed type of heater was better than the open type. Then, again. he 
had been very much railed at for not putting in stage heating, but he 
thought that, after what he had told them about the boilere, it would 
be seen that they were not altogether without stage heating. One speaker 
had asked what tbe duty of these steam pumps was. A test had been made 
on. two of them, and one came out at 431 lb. of steam and the other at 
404 lb, of steam per pump horse-power-hour. He was not concerned, 
however, whether it was 35 or 135, because he got it back in the open 
heater ; but, as a matter of fact, they were extremely efficient. He would 
not go into the question of cleaning condeneer tubes, because. he had dealt 
with it very fully last year in the discussion on Mr. R. W. Allen's Paper 
before the Institution of Civil Engineers, and reference must be made to 
the Journal of that Institution. He had there described how, when he 
had been responsible for the working of surface condensers he had 
cleaned them without removing the tubes. But he thought Mr. Sayers’ 
was quite right in saying that the concentrating of the water and the 
trouble with tubes was worse with cooling towers than if fresh water was 
used every time. In reply to a question by another speaker, he used 
natural draught at Bow ; there were no fans. 

He now came to tbe black spot on the Paper; it was green at first, but 
had since become black, due to a letter which was sent to the Press 
instead of being sent in as & contribution to the discussion, and having 
the matter out on the floor. He now wished to tell the gentleman in 
question that he very much regretted having hurt his feelings in any way. 
There was not one idea of that sort in his mind when he wrote the Paper, 
and he was still of the opinion that his criticism was absolutely justi. 
fiable; he did not see that it reflected in any way upon either the persons 
who sold the machines or anyone connected with them. It was open 
to all of them to hold different opinions, and he certainly was not con- 
vinced by Mr. Highfield's experiment. Other gentlemen had not agreed 
with it either, and the letter he had referred to had absolutely garbled his 
statement. The words in his Paper, he maintained, did not bear the in. 
terpretation which had been put upon them. In fact, if the letter had 
been written that week it might have been mistaken for an electioneering 
letter. Mr. Highfield had stated his case very fairly and very frankly, 
and the information from Mr. Duddell that evening and other gentlemen 
had been very valuable, but he did not think that we yet knew all about 
these Willesden machines. He did not think Mr. Highfield was there at 
the time, but it had not been stated what form of insulation was used, 
how much there was of it and how thick were the mica tubes. Then, after 
the machines were wound, how long elapsed before they were put to 
work; where were the machines meantime; when the machines were 
about to be put to work, how were they dried; were they dried by putting 
“ devils,” as they were called in the works, about the machines, or were 
they dried from the inside by putting current through them ? If they 
referred to Mr. Highfield's original article in The Electrician i& would be 
observed that some of his coils were damp. He maintained that if these 
machines were what they ought to have been, or handled as one would 
expect, these coils ought not to have been damaged. When he spoke of 
the impurities, he had in his mind a further case of a man who was put to 
make lead secondary cells. He was practically working from a recipe, 
like & cookery book, and the plates did not always come out the same. 
He wondered why. The materials were analysed and returned as com- 
mercially pure. Tbe mechanical engineer appealed to the technical chief 
of the company and to the Board and asked for a complete chemical 
analysis, but he was refused because such an analysis would cost five 
guineas. But as time went on everyone now knew that material for 
seeondary batteries containing microscopic quantities of arsenic and foreign 
impurities of all descriptions now known as absolute impurities, were then 
classed as commercially pure. He (Mr. Patchell) had no more at the 
back of his head when he wrote that criticism of Mr. Highfield's tests than 
this, and he wasonly very sorry indeed that he had caused any ill-feeling. 

With regard to trunk mains, he had been told that he should have laid 
a lot of spare ways. If he had his own way he should have done so, but 
he had no option. He was compelled to lay mains either on the solid 
Tm or armoured cables buried in the ground. He elected to put in 

e solid system. There was no chance to have any spare ways, and 
there was not to be a single inch of void between Bow and London on 
his mains, He quite agreed with one speaker tbat the cost of laying 
mains in London was quite under-estimated in some quarters. Last year 
figures were put forward for laying mains which, to his certain knowledge, 


would not pay for reinstatement, Then, a joint which was mentioned as | 
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better than bis own was the B.I.W. which was wrapped with linen tape. 
He had lately heard of an even better one than that, using micanite tubes 
differently to the usual manner. The micanite tubes were made and 
boiled in the factory, then boiled by the jointer and then slipped on so 
that there was no dirt in it, whereas a man was apt to get his tape dirty. 
The porcelain insulators had given no trouble. The cable charging gear 
had been found fault with, and from what they had heard from Mr. 
Duddell that night he hoped he would not have to use it now that oil 
switches were available. Mr. Duddell's experiments were extremely 
interesting aud backed up what he had been told elsewhere—viz., that 
the oil switch would enable a cable to be put on or taken off at full 
pressure. The criticism of his cable-charging gear, however, that he had 
to run up through a range of frequencies, was incorrect. He could get full 
frequency at 4,000 volts, and this was what was usually done ; then the 
volts were increased with the normal frequency. Another speaker 
tackled the motor-generator question, and asked why synchronous machines 
had been preferred to induction machines. But this gentleman was work. 
ing at 6,000 volts, whereas he (Mr. Patchell) was using 10,000 volts, and if 
that particular speaker were using 10,000 volts he had no doubt that he 
would change his opinion. 

As to working results, he had been asked for no end of things. The 
cost of coal was about 13s. per ton delivered. Then as to the load factor 
and the coal consumption, he had not the least objection to giving the 
items year by year since the commencement. They were as follows :— 


Lbs. per unit 


, Units delivered into 
renr | trunks. | delivered into trunks. Load factor, 
1902 1,406,663 (7 months only) 4°17 (large Welsh) T85 
1903 7,070,463 3°46 do. 10°66 
1904 10,340,657 3·36 (partly large and 13:07 
| | partly small) 
1905 ` 12,171,104 3°58 (all small) 13-69 


Mr. Sparks bad mentioned some of his results, Last year he had also 
given some in a place not far away, where many of them met for so many 
days, but with these figures he could not find quite the same figure as that 
which had been given the other night. The City-road works were not 
high tension. The bulk of it, he believed, was 500 volts direct. which 
went out for motors in the Clerkenwell district. According to these 
particular figares. up to March 28th last year, Mr. Sparks’ coal cost 11s. 8d. 
per ton, and per unit delivered into the mains cost 295d. That worked 
out to 4°72 lb. per unit, and it was on the basis, not of a 13 per cent. load 
factor, as at Bow, but a 26:4 per cent. load factor. Mr. Sparks’ 1904 
accounts did not give the price of coal, but it showed a 10.000.000 unit 
output. and, taking the same price of 11s. 8d., this was 5:6 lb. of coal per 
unit. Probably the coal was dearer in the early part of 1904 than later. 
Then. if he turned these figures into cash, it would be found that in 1904 
Mr. Sparks’ coal cost was 35d. per unit generated, and from his evidence 
in another place it would be seen that his pounds of coal per unit delivered 
to the mains was 3:73 with a 17:86 per cent. load factor for all his stations. 
Against this his (Mr. Patchell’s) own figure was 2:26 lb. on a 13:69 per cent. 
load factor for 1905. From these figures he was justified in saying that 
his station was not altogether a bad one. Then there was the large Neepsend 
station, which was a turbine station, whose figures for the year were recently 
published by The Electrician.* The units delivered into trunks were 
34 millions and the load factor 13:4 per cent. The pounds of coal per 
unit delivered into trunks were 4:04. He would take this a little further. 
Earlier in the year the Neepsend station{was said to be using Shireoaks 
slack. He had tested that slack and he had found it to have 13,000 B. Th. U. 
ealorific value. They therefore got 524 thermal units per watt-hour in the 
turbine station. At Bow, for 1904 he got 51:45 thermal units per watt- 
hour, aud for 1905 50:12 thermal units per watt-hour. Figures for other 
English stations were nof available, but he had looked up several of the 
large German stations, which were as below : — 


‘Lbs. of coal per B. Th. VU. B. Th. U. per 
= unit generated. per Ib. watt-hour. 
Berlins 31 12,400 88:464 
Hamburg 3:98 13,200 44-616 
Dresden, L. .......... 7:6 | 7,392 56:179 
A piuks eut 6:7 | 7,392 49 526 
Frankfort ............ 3:92 | 13,200 51:744 
Charlottenburg ...... 4:5 11,088 49-896 
Elberfeld ............ 4:37 12,144 53:069 
Neepsend ............ | 4:04 13,000 52:52 
Bow, 19041............ | 3:43 15,000 51:45 
gy. c rd ; 14,000 | 50:12 


These figures went to show that this was not a bad way to compare the 
value of a station, and he would prefer to take a 12 months’ performance 
on this basis than a 20 hours’ test. The trunk mains on a 1,000 kw. 
basis dropped 3 per cent. A Hopkinson test had been made on the 
motor-generators, and although it was an extremely difficult thing to take 
he had arrived at 86 and 87 per cent. efficiencies. With regard to the 
appendix, Mr. Duddell had thrown very great light upon it. He had 
hoped that other speakers would have taken it up, because this and the 
surging troubles were to an electrical engineer really the most important 
parts of the Paper, and he hoped yet that somebody would come to the 
rescue, and tell them more about these points. He thanked the members 
for having discussed the Paper so fully, and for having listened so 
patiently to his reply. 

On the motion of the President (Mr. J. Gavey) a hearty vote of thanks 
was accorded Mr. Patchell. 


* The Electrician, December 8th, p. 297. 
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BRAKES.* 


BY A. L. C. FELL, 
Chief Oficer London County Council's Tram ways. 


With light horse and cable tramcars, travelling at a moderate 
speed, only a hand brake is necessary, but with heavy mechanical 
traction and higher speeds the necessity for more efficient brakes is 
recognised. Trials by Sir Douglas Galton and Westinghouse on the 
London, Brighton & South Coast Railway in 1878 were the first 
reliable attempts made to solve practically and scientifically some of 
the problems relating to the question of braking vehicles running on 
rails. The most important conclusion arrived at in these tests was 
that concerning the effect of skidding the wheels. I have ventured 
to reproduce two of the curves and letterpress relating to this point 
included in the Paper which Galton read in 1878. 
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Fic. 1.—DIAGRAM ILLUSTRATING THE EFFECTS OF SKIDDING. 


„The above copies of two sets of diagrams, Figs. 1 and 2, taken 
during the experiments, show, more clearly than can be explained, 
the difference in the retarding force, before the wheels begin to slide 
upon the rails, and after. These two experiments were made with 
a single van slipped from the engine, the brakes going on auto- 
matically at the moment when separation from the engine took 
place. The line SS shows the speed of the braked wheels at each 
instant, the scale for which is given in miles per hour. Theline PP 
represents the pressure against four blocks acting upon one pair of 
wheels; the vertical height of P on the scale headed ‘ force,’ when 
multiplied by 240, gives the total pressure in pounds upon the four 
blocks collectively. The line FF shows the retarding etfect of the 
four blocks upon the one pair of wheels before the wheels began to 
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Fie. 2.—DIaAGRAM ILLUSTRATING THE ErrECIS or SKIDDING. 


slide upon the rails, and ff shows the effect while the wheels were 
sliding upon the rails. The vertical height of F or f on the scale of 
force, multiplied by 60, gives the total retardation in pounds upon 
that pair of wheels. 

The calculations show that the friction between the wheel and 
the rail, when the wheel is sliding on the rail, is less than one-third 
of the friction produced between the brake-blocks and the wheel, 
when the brake-blocks are so applied as to allow the wheel to con- 
tinue revolving.” 

It is now absolutely necessary to obtain sanction for an increasc 
of speed of tramcars. It is unquestionably somewhat of an anomaly 


Paper read before the Tramways and Light Railways Association on 
Wednesday, January 10th, Mr. Stephen Sellon in the chair. Slightly 
abridged. 


that petrol-driven vehicles are permitted to travel at any speed up 
to 20 miles per hour, whereas tramcars, which travel in an un- 
deviating line, are not allowed to run at the same speed. The 
demand for rapid transit is daily increasing, and tramway authori- 
ties are fully alive to the fact, but I have drawn attention to this 
point because as the efficiency of braking apparatus increases many of 
the existing objections to higher speeds on tramways will disappear. 

A very large number of brakes have been developed, and the 
chief object of this Paper is to present, as concisely as possible, 
the results obtained when making comparative tests with some of 
these brakes. 

1. Hand Brakes.—Being a friction brake the co-efficient of fric- 
tion is directly proportional to the pressure, and inversely propor- 
tional to the speed. Consequently, to obtain a properly graduated 
braking effort the pressure should be reduced as far as possible as 
the speed of the car decreases, in order to avoid skidding. An ideal 
brake should automatically adjust the pressure in proportion to the 
speed ; this is & quality possessed by brakes of the electric, magnetic, 
air and momentum patterns, which will presently be referred to. 
The developments which are now proceeding in this direction almost 
seem to indicate that for electric traction, at least, the ordinary hand 
brake is likely to be superseded as an ordinary service brake. 
Curves 00D, 0D, No. V.D*, show the results recently obtained from 
some emergy stop experiments with the ordinary hand brakes upon 
dry and greasy rails respectively. 

la. Peacock DBrake.—' The Peacock brake is an improvement on 
the ordinary hand brake. An arrangement is made with an eccen- 
trically geared cam fixed at the lower end of the ordinary brake 
spindle; the brake chain is wound round this cam. By means of 
this apparatus the slack chain can be more quickly wound up and 
the brakes can be applied more rapidly than with the ordinary hand 
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Diagram No. I. —ARRANGEMENT OF HAND-OPERATED SLIPPER BRAKE. 


brake. The cam is so arranged that it is impossible for the chain 
to overlap and slip. By this arrangement there is less wear on the 
chain and it is less liable to break. The author had an opportunity 
of inspecting this brake in service on the cars in Buffalo, where it 
apparently gives very good resu!ts in daily service. 

2. Mechanical Slipper Brakes (Diagram No. 1).—The slipper or 
mechanical track brake is arranged so that wooden blocks can be 
depressed on to the rails by means of levers or screws. This type 
of brake possesses certain distinctive advantages over the ordinary 
hand brake, though it is by no means so useful as a service brake. 
It can be appliedto give a steady retardation, whilst the finer adjust- 
ments of speed can be made by means of the hand brake. It must 
be remembered, however, that the adjustment of the pressure for 
the gradient and the speed is not automatic, and requires the con- 
stant attention of the motorman. In my opinion, the mechanical 
slipper brake is not sufficiently rapid or delicate for an ordinary 
service brake. The operating wheel has to be carefully designed to 
minimise the tendency to litt the weight off the car wheels, so as 
not to decrease the efficiency of the wheel brake. When cars are 
travelling at slow speeds down steep gradients, very excellent steady 
running results can be obtained by the combination of independent 
wooden slipper brakes and hand brakes, especially where the gradients 
are numerous and the cars do not have to run considerable distances 
through congested traffic, but in London, I believe, the magnetic 
track brake more nearly fulfils the requirements of rapid transit. 
One of the advantages of a slipper brake is that powerful retarda- 
tion can be produced without skidding the wheels. By using 
wooden blocks very good results can be obtained when sand is 
applied, as the block becomes permeated with grit. Another advan- 
tage of the slipper brake is that the wooden block thoroughly cleans 
the surface of the rail. In the earlier forms the maintenance 
charges of slipper brakes were somewhat high; this was chiefly on 
account of the weak mechanical design, the upward thrust being 
taken entirely on the bolts by which the apparatus was attached to 
the side frames of the truck, causing them to work loose and twist 
and shear. This difficulty has been overcome. 


published next week. 
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8. Pneumatic Slipper Brake (Diagram No. 2).—An interesting 
development in connection with slipper brakes is shown on diagram 
No. 2, in which the slipper blocks are depressed on to the rails by 
means of compressed air, thus obviating manual labour on the part 
of the motorman. This is now being tested on several tramways. 

The brake itself consists of cylinder A carried on a bracket D 
attached to the truck. The piston B of the cylinder is connected by 
& swinging rod G to two levers E E, which have their fulcra on the 
bracket at e and e. The levers carry the slipper shoe H, on which 
is fixed a brake block of oak, beech, or other hard wood. Com- 
pressed air is supplied from either an axle or motor-driven com- 
pressor. The brake is operated by means of a valve conveniently 
placed on the platform at each end of the car, and there is also a 
gauge on each platform so that the driver can see at a glance what 
pressure he has available at any time. Single truck cars are equipped 
with two brakes per car and bogie cars with four brakes. The 
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DiadnAM No. 2.—ARRANGEMENT OF PNEUMATIC SLIPPER BRAKE. 


brakes are so constructed that the maximum pressure that can be 
exerted is less than the total weight of the car, so that the possi- 
bility of the car being derailed is minimised. 


4. Atr Brakes.—Though air brakes have been very generally 
adopted on railways the application in connection with tramways 
is somewhat limited in this country, but in other countries, where 
high speeds are allowed and the conditions of traffic are more 
favourable, air brakes can be used to greater advantage. The air 
passes from tho storage reservoirs through a reducing valve to the 
auxiliary reservoir from which the brakes are operated. The brakes 
are controlled by means of a valve conveniently placed on the plat- 
form at each end of the car, and a pressure gauge is provided to 
indicate to the driver the air pressure available at any time. 

5. Momentum Brake, —The momentum is a newer form of 
mechanical brake, which has been adopted to some extent in 
America, but has not yet been used extensively on the tramway 


Diacram No. 3.—ARRANGEMENT OF MOMENTUM BRAKE. 


systems in this country. As its name implies, the momentum of the 
moving vehicle regulates the braking effect. The general arrange- 
ment of the latest form of this brake is shown on diagram No. 3, 
and may be briefly described as follows :— 

A friction disc is formed on a sleeve keyed to the car axle, and a 
second friction disc sliding longitudinally with a feather key on the 
sleeve. A flanged drum is journaled on the sleeves between the 
friction discs, and on this drum is wound a chain which operates 
the brake levers. Circular friction surfaces of compressed wood fibre 
are fixed on the sides of the drum. It will be noticed from the 
diagram that the flanges of the drum overlap the friction discs, and 
cover plates are fixed thereto to enclose the discs, exclude dust, and 
form an oil bath for the friction surfaces. On the end of the sleeve 


is secured a bevel-sided collar, and the hub of the movable friction 
disc is similarly bevelled to form with the collar a V-shaped groove 
with which tapered wedge wheels mounted on levers connected with 
the brake rods may be engaged to force the friction dises and drum 
into contact. Compression springs are provided between the wedge 
wheels and the brake rod, ensuring an elastic action of the brake. 
In this brake the friction surfaces are set as far as possible from the 
axle, and the winding surfaces of the drum for the brake chain as 
near as possible to the axle; by this means not only the power of 
the brakes is increased, owing to the greater leverage of the friction 
surfaces, but the brake is steadier in action, and more responsive to 
small variations in the power applied to it by the motorman. 

Tables and curves Nos. V.D, VI.D, VII,D, VIII.D, IX.D, give the 
results obtained with a momentum brake which has been fitted for 
trial purposes on one of the London County Council cars. These 
results show a great improvement over the other mechanical types 
of brake now in use. In a momentum brake the force of applica- 
tion is automatically reduced as the speed is decreased, and the 
ideal conditions in this respect are more nearly obtained with this, 
than with any other form of mechanical brake. This type of brake 
is very powerful and can be applied rapidly with small effort on the 
part of the driver; it will be seen from curve No. V.D which gives 
the best results of the tests made with one of these brakes, fitted to 
a single-truck car, that at the lower speed the retardation is quite 
equal to that of the other brakes tested on a bogie car, but as the 
speed rises it becomes rather less effective. One important point is 
that a momentum brake will give good results without throwing 
any strain on the costly electrical equipment of the car, but as it is 
entirely dependent on the weight of the car for its efficacy it does 
not have the great advantage possessed by magnetic track brakes. 
I may say, however, that the sample equipment which was sent to 
me from Canada was not suitable for a bogie car, so that the results 
5 may not be quite comparable with those of the other types 
of brake. 
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DiacramM No, 4.—Macnetic Track BRAKE, Tyre A, 


6. Emergency Electric Brakes.—For a time the so called emer- 
gency brake was used; this has proved to be the most destructive 
arrangement ever introduced on an electric car, that is, as far as the 
motors are concerned, as they were practically short-circuited when 
acting as generators and running at a very high speed; happily the 
cars were only stopped by this means in real cases of emergency. 


7. Rheostatic Brakes.—The next development was the rheostatic 
brake, where, instead of short-circuiting the motors by one step, a 
graduated resistance was introduced and better results were obtained. 
This arrangement is still employed on many electric tramcars. It 
will be seen from the tests that the results obtained with this brake 
are very poor when compared with those of the electro-magnetic 
track brakes. See curves Nos. I.D to V.D and I.A to IV.A. 

8. Electro-Magnetic Disc Brahes.—' The electro-magnetic disc 
brake was then introduced ; this consists of two iron discs, one of 
which is fixed to the motor frame and the other is keyed to the axle. 
A coil is embedded in the stationary disc, which is magnetised by 
connecting the coil, in series, with a rheostat to the motors when 
acting as generators By this means braking action is set up as 
follows :— 

(1) The retardation duc to the negative torque of the motors 
acting as generators; (2) The drag due to cddy currents set up in 
the revolving brake disc ; (3) The mechanical friction between the 
revolving and the fixed discs. 

The chief disadvantage with this brake is the difficulty in adjust- 
ing the discs so as to obtain a constant width of air gap; this makes 
the action somewhat uncertain, and motormen, when trying to 
make assurance doubly sure, cut out the whole resistance in circuit 
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with the discs and suddenly short-circuit the motors when running 
at a high speed and the wheels are skidded. This uncertainty has 
been increased in many cases by want of proper attention. The 
uncertainty, especially at low speeds, has also induced motormen to 
depend on their hand brakes in cases of emergency ; frequent cases 
have occurred where motormen have tried to stop cars with the 
magnetic disc brake, and finding that it will not act immediately, 
they have applied the hand brake and skidded the wheels. The 
disc brake is very slow in action for any speed under 5 miles an 
hour, and is therefore unsuitable as a service brake. 


9. Electromagnetic Track Brakes.—' The recent developments in 
electromagnetic track brakes have created a new factor for con- 
sideration in the design and equipment of tramway rolling stock, 
and the aim of tramway engineers and managers is to obtain an 
apparatus which will combine the functions of both an emergency 
and an ordinary service brake. There are at present two types of 
electromagnetic track brakes: (1) Referred to as type A, in which 


DIAGRAM 5.—ARRANGEMENT or ‘“ B” Type ELECTROMAGNETIC 
Track BRAKE. 


the track shoes act direct on the track only; (2) Referred to as 
type B, in which the track shoes are coupled to, and act in con- 
junction with, the ordinary brake shoes on the wheels. 

Type A brake consists of two track shoes, designed as shown on 
Diagram No. 4. These are rigidly connected together by a cross-bar 
placed between the side frames of the truck and supported by a pair 
of tongue-shaped steel brackets bolted to the truck frame and arranged 
to take the thrust of retardation. A set of spiral springs is provided 
for supporting the shoes clear of the track. Each shoe is a simple 
form of magnet, consisting of two steel plates connected by a yoke 
carrying the exciting coil of the electromagnet. The lower edges of 
the plates are planed and fitted with wearing shoes made to gauge. 


each truck also consists of double-track shoes of special construction. 
These are shown on Diagram No. 5, and are arranged in a similar 
manner to those of the type A brake, but with links and levers for 
simultaneously transmitting 
the downward pull and resul- 
tant drag of the magnetic 
track brake to lateral pres- 
sure upon the wheels through 
the ordinary wheel - brake 
blocks. A set of spiral springs 
is provided fur supporting the 
shoes clear of the track. 

In both brakes the exciting 
coils of each shoe are com- 
pletely enclosed in watertight 
metal cases which effectively 
prevent any injury to the 
winding or insulation through 
moisture or mechanical abra- 
sion. In each case the electro- 
magnets are energised by cur- 
rent produced by the motors 
acting as generators, and are 
strongly attracted to the rails. 
In the case of type A brake, 
the drag resulting from the adhesion of the track shoes to the 
rails stops the car, whereas with the D type brake this drag 
also actuates the ordinary brake shoe on the wheels. Both brakes 
are appli«d by the same controller handle which is used for operating 
the car; consequently the motorman can apply the brake in a frac- 
tion of a second. The controller is so arranged that the retardation 
depends upon the position of the handle and the speed at which the 
car is travelling. Electromagnetic brakes may be used under all 
conditions, and are not dependent on the ordinary power supplied from 
any outside source. 
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BRAKE TEsrs. 
Exhaustive tests have been carefully carried out under the many 
varied conditions which obtain in the daily working of tramways, 
including the surface variation of the rails caused by the diverse 
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weather conditions. The majority of the trials were carried out 
after the service cars stopped running on Saturday night and before 
the cars had commenced running again on Sunday morning, when 
a clear road free from traffic could be assured. The whole of the 
comparative trials were, as far as possible, made on the same 
lengths of Jine. The trial car was equipped with the followin 
delicate instruments, which were calibrated at the National Physical 
Laboratory: (a) A Boyer speed and distance recorder fitted with a 
dial to indicate the speed at any particular moment; (b) A recording 
voltmeter specially constructed for rolling stock tests; (c) A recording 
ammeter specially constructed for rolling stock tests; (d) A time 
relay clock, by which marks were made upon the chart of each 
instrument once every five seconds; (e) Aspecial contact fitted. to 
each controller by which a mark was made on the speed distance 
record immediately the brakes operated by the controller were 
applied. 

Description of Testing Instruments used in Tests.—As the 
recording ammeter and the recording voltmeter are identical in 
design and operation, a description of one of them will suffice. The 
instrument consists essentially of a coil moving in a field produced 
by the current to be measured, against the action of a spiral steel 
spring. The current in the moving coil is obtained from a storage 
battery and is kept constant during the test at a predetermined 
value. The torque, therefore, exerted by the moving coil is propor- 
tioned by the current in the fixed field coil, and the deflection obtained 
against the spiral steel spring follows practically a straight line 
law, being directly proportional to current. The spiral steel spring 
also performs the office of a suspension for the moving parts of the 
instrument, rendering the use of jewels unnecessary, a very impor- 
tant point in an instrument designed to stand severe vibration. The 

en comprises a syphon dipping into a small well, an aniline ink 
being used. The paper is driven by a spring, phonograph motor, 
the speed being very steady and adjustable within wide limits. In 
addition an auxiliary pen is arranged to make a definite mark on 
the record sheet every five seconds, being operated by a special 
relay clock. The recording ammeter, recording voltmeter and speed 
time-recorder were provided with these auxiliary pens, and the 
magnets operating these were connected in series so as to insure 
that the times of marking were identical. The current used with 
these scales for exciting the recording ammeter was 1:0 amperes, 
that for the recording voltmeter being 1:1 amperes. 

The Boyer speed indicator consists of a rotary pump which should 
be driven from a pair of idle wheels running on the track rails, and 
a cylinder to which is fitted a piston operating the pencil. 4 slot is 
cut in the cylinder wall parallel to the direction of the piston; the 
area of this slot is increased as the pistonrises. While the indicator 


is running, a continuous flow of oil is supplied to the cylinder from 
The equipment for the type B electromagnetic track brake for 


the rotary pump and escapes through the slot in the cylinder wall 
to a reservoir from which the pump takes its supply. As the speed 
increases the flow of oil is greater and the piston is pressed upwards, 
and the area of outlet is regulated in proportion to the speed. A paper 
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Diacram No. 6, spowiNo CONNECTIONS AND INSTRUMENTS ON TEST CAR. 


chart is moved in direct proportion to the distance the car travels 
and a diagram is drawn combining the vertical movement of the 
piston and the horizontal movement of the paper. Calibration is 
secured by regulating the width of the slot in the cylinder wall and 
the diameter of the driven pulley. The drum driving gear is 
arranged to move the paper always in the same direction, irrespec- 
tive of the direction of motion of the car, so as to obviate the 
necessity of changing the paper at the end of each run and making 
it possible to make a continuous record of a complete round trip. 
These instruments recorded simultaneously the speed, the distance, 
amperes, volts and time, on continuous paper charts throughout 
euch trial stop; in addition a log book was kept for recording any 
special conditions. The connections are shown on Diagram No. 6. 


(To be concluded.) 
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PHASE-SHIFTED HIGH-FREQUENCY OSCILLATIONS. 
BY PROF. FERDINAND BRAUN. 


[Translation. ] 


I described in The Electrician, Vol. LIIL, p. 19, a number of 
arrangements of electric oscillatory circuits (such as indicated in 
Figs. 10 and 11 in that article, for example), and I now pro- 
pose to deal further with the subject. 

The object of the arrangements explained in the previous 
article was to make two or more oscillatory circuits (each being 
supplied with electrical energy) dependent on one another in 
such a manner that the circuits begin to oscillate either simul- 
taneously or successively, the time interval in the latter case 
being a fraction of a period. This was done by placing the 
spark-gaps in further oscillatory circuits which I called “coup 
ling circuits.” The simultaneous occurrence of the sparks was 
calculated to increase the transmitter energy, while the sole 
reason for trying to obtain phase-displaced sparks was because 
the successful solution constituted the necessary preliminary 
condition for the solution of a further problem—viz., to create 
unequally distributed electromagnetic fields around the sending 
station. 

$1. The method of measuring phase-displacements was 
described by me in the Physikalische Zeitschrift, 1904, p. 194, 
: the following being the gist of that article :— 

The method is based on the production (by induction) of E.M.F.'s in 
the two tecondary coils s, and s, coupled as “loosely” as possible, and 
on the measurement of a quantity proportional to the E. M. F. resulting 
from the two individual E.M.F.'s in the coils, sı and «4 being connected 
in *' series " in one measurement and in opposition in the other.* Both 


components must previously be made exactly equal. Measurements may 
be based either on spark-lengths or on the heating effect produced in a 


Uu 


fine wire enclosed in a glass bulb with a liquid measuring column. It f, 
and f; denote the spark-gaps measured in the two cases, and T, and T, 
the thermometer readings observed, then (assuming the thermometer 


readings to be proportional to the square of the current) the phase- 
difference $ is given by the equation 


tan? a m 
2 f Ti 


Figs. 1 and 2 illustrate two cases; the oscillatory circuits, which were 
charged in parallel in the case illustrated in Fig. 11 in The Electrician 
article referred to above, are here connected in series as shown. 

In Fig. 1 s, is excited by p, and s, by pg. The measuring circuit is 
tuned by means of the condenser y and the self-inductions /; and !, which 
serve at the same time to weaken the coupling. The measurements are 
made either with the thermometer Th. or a spark-gap F connected in 
parallel with the condenser. In order to increase the length of spark- 
gap, the leads must not be made too short: the spark-length is a 
maximum when the leads are nearly one-quarter of the wave in length. 
It is also well to make the arrangement as symmetrical as possible in 
respect to the measuring instrument, since (as can be shown by taking 
meesurements with the thermometer Th. in various positions) the 
current is not necessarily the same at all points. Due consideration 
must be given to the disturbing induction effects from other parts of 
the current circuit. Disturbances are also often caused by change-over 
switches, even if small and of paraftin. These influences must be borne 
in mind when testing the effects on s, and s, as to equality, and when 
verifying that the points of resonance remain the same in all three 
cases (i. e., 8, alone, s, alone and 81 4 ). It is better to replace the 
thermometer by a more sensitive instrument. 

The same remarks apply even more forcibly to the arrangement of 
. Fig. 2. We have here nearly half a wave length in the secondary circuit. 
It is quite possible to work without a condenser in the secondary circuit, 
but a small condenser y is advisable, as the whole then becomes less 
sensitive to undefined changes in capacity. 


* A special case has been dealt with in an article by the author in 
Annalen der Physik, 1902. 


In spite of the difficulties mentioned, the method can supply qualita- 
tive indications at any rate, and, by restricting oneself to the solution of 
suitable problems, even good results are obtained. I have found, for 
instance, that quite a number of results obtained by these methods with 
high-frequency oscillations (above 10°) were verified in connection with 
oscillations of lower frequency (about 10‘), which were investigated by 
means of the cathode-ray tube. The arrangements illustrated in the pre- 
vious article in the T'he Electrician had the object of increasing the trans- 
mitting energy of wireless telegraph systems. They related to the case 
in which there was no phase displacement. Experiments with such a 
system containing four condensers 5 Fig. 14 of the Flectrician article), 
gave the following results: Two coils of the system to be tested were used 
for inducing currents in two coils, s, and 3. For s, and 83 connected in 
series (s; +s,) it was found: Spark 3:6 mm. long, thick and bright; the 
thermometer read 170 scale divisions. For 31 and s in opposition 
CTS 82) : A weak spark about 0:1 mm. long; the thermometer read barely 
one division. l 

The absence of a phase-displacement is just as readily observed if the 
“ coupling-arcs " K, and K; are devoid of self-induction (Fig. 1). When 
sı and s, are connected in series there appears a lively and noisy spark 
some 2 mm. long; when the coils are in opposition the spark which 
occurs is barely visible. But it never happens that a bright spark occurs 
in between—indicating the absolutely certain manner in which the sparks, 
generally so capricious, are made dependent on one another. This 
capricious and uncertain behaviour becomes noticeable at once, however, 
if a coupling-aro is removed. 

I may add that the method has proved very satisfactory 
provided the precautions above mentioned are strictly observed. 
It is necessary to use a sensitive bolometer or thermo-couple, 
and it is best to have the bolometer wire or the thermo-couple 
in a very high vacuum. Undesirable induction effects are 
excluded (1) by employing as self-induction solenoids which 
are closed within themselves as far as possible, or else suitably 
wound and placed side by side; (2) by making those parts of 
pi and s, (Fig. 1) which transmit energy to the bolometer circuit 
small and arranging them near together ; and (3) by arranging 
the bolometer connections and leads in such a manner as to 
exclude external induction as far as possible. 


2 


Fic. 2. 


Fio. 3. 


$2. Phase Displacement by Ohmic Reststance.—In the arrange- 
ment of Fig. 3, the condenser discharges through the two 
branches 1 and 2. If the ohmic resistances of the two circuits 
differ, the currents 2, and iz have, as a rule, the same frequency 
but are displaced in phase. The conditions are then similar 
to those in ordinary alternating-current practice, with the fol- 
lowing exception: In the case of ordinary alternating currents 
a certain frequency is impressed upon the system, while in our 
case the frequency is a function of the constants of the cir- 
cuit. In the former case, large self-inductions are required to 
render the inductive resistance larger than the ohmic resistance, 
and the ohmic resistance inevitably attached to large self- 
inductions makes it impossible for the phase difference between 
voltage and current ever to reach 20 deg. In our case, owing 
to the high frequency, it is the self-induction which governs 
the phenomenon and causes, in a single circuit, a phase dis- 
placement which does not practically differ from 90 deg. To 
produce considerable phase-displacements in branched circuits 
it is thus necessary to introduce considerable resistances. It 
was found possible to obtain phase-displacements of about 
60 deg. in this way, the frequencies being of the order 10 to 
5x10 cycles per second. But the large amount of valuable 
energy absorbed by the ohmic resistance renders this method 
useless for practical purposes, except, perhaps, occasionally or 
for measuring purposes. Of course, it is also possible to obtain 
a phase-displacement by introducing a capacity in one branch 
of the circuit (asisdone in ordinary alternating-current practice). 


S8. Phase-displucement by Resunance.—In the case of acoustic 
resonance, as is well known, phase-diflerences occur between 
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the acting force (of a frequency n) and the amplitude of the 
forced oscillation. This phase-difterence lies between O and 7/2 
if the natural frequency (no) is higher than the frequency of the 
acting force ; it assumes the value 7/2 when the two frequencies 
concerned are equal, and ranges between 7/2 and 1 if m, is 
smaller than n. For an electric oscillatory circuit having a 
self-induction p, a capacity c and an ohmic resistance 7, we have 


d?i, r di, 4 1 de 
de *p dt ty p dt? 


in which e denotes the E. M. F. acting in the circuit. If e is of 
the form e— e,sin nt, we obtain the angle ¢ (i.e., the angle by 
which the current lags behind the E. M.F.) from the equation 


From this it is seen that there is no phase-difference if 
d: 3 This is the condition for resonance, If the E.M.F. 


e be produced by induction from a second circuit with a periodic 
current z% and if, further, the coefficient of mutual induction be 
p, the E.M.F. e is of the value pas, But » and i, differ in 
phase by 90 deg. ; hence, i, and 7, should also differ in phase 
by 90 deg. 

These qualitative considerations regarding the production of 
high-frequency phase-displaced oscillations by resonance effects 
were already described in the German patent No. 152,300 of 
August 1, 1903, and their correctness would appear to be con- 
firmed by tests. Two identical circuits containing capacity 
were inductively coupled in such a manner that only 12 per 
cent. of the self-induction contained in each circuit was utilised 
as mutual induction, this 12 per cent. being only loosely coupled 
by placing the coils at a suitable distance. Nevertheless, 
30 per cent. of the energy in the firat circuit was transmitted 
to the second circuit. The phase-displacement was calculated 
from a thermometric measurement to be about 72 deg. 

Actually, however, the conditions are more complex. It is 
well known that if two identical circuits (having a natural fre- 
quency no) be coupled, there appear in each circuit two oscilla- 
tions of the frequencies n, and n, respectively (ni&n,«n). A 
closer mathematical investigation, carried out for me by Dr. 
Papalexi, goes to show that these two separate oscillations 
become phase-displaced if the conditions of damping differ in 
both circuits (which can also arise from radiation) and that 
the phase-displacement between the two separate oscillations 
is constant. 

On the other hand, the movement resulting from the super- 
position of the oscillations n, and n, may be regarded as one 
oscillation, having a frequency (n, ＋ u) / 2 and a phase which 
changes with the time. 

Its form (in the exciting circuit) is given by 


Ji A, sin (Sit: + 3! 


ni = 


no account being taken of the damping. 
In the excited circuit (whose conditions at the commence- 
ment of the phenomenon are different) it is of the form 


TD. ein ( yt + € y 


ni = M n, — Ny 
tan e =. tan ( p ) 
n, + Ny 2 
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And 


tan 
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The determining phase-difference is e- ei; t is the time 
measured from the moment of excitation, and includes, prac- 
tically speaking, only a comparatively small number of oscil- 
lations. For this reason the effect produced is that of a nearly 
constant phase-difference, and this is especially the case for 
small values of m, — n, (i. e., a loose coupling). The values ob- 
tained with the aid of integrating measuring instruments 
appear to confirm this view. For i, - »,— the phase-difference 
assumes the constant value 7/2, 


I obtained a direct proof of this contention by means of the 
cathode-ray tube. Since this tube seems to be little known in 
England it might be well to add here a few remarks concern- 
ing it.* 

Lig. 4 indicates the approzimate form and size of the tube. The 
method is based on the deflection of cathode rays by magnetic means 
(and, if desired, electrostatic means). K denotes the aluminium cathode, 
A is the anode, C is a diaphragm of aluminium or glass with a centre hole 
of about 2mm. diameter, and D is a screen of mica or glass (the latter 
material is better for photographic purposes) provided with a cout of phos- 
phorescent paint. In order to obtain a smaller speck of light, a second 
diaphra: m may be provided, this diaphragm being placed some 20 om. in 
front of C. The back of the cathode K is embedded in glass. The 
cathode ray deflects under the action of the earth’s magnetism, but is given 
the desired direction by a small magnet placed near the tube. In order 
to deflect the cathode ray by the current under investigation, I provide a 
small coil (called indicator ” coil) which is placed near to the diaphragm, 
and whose axis is at right angles to the tube axis. Since the lines of 
force from this coil are divergent, thus leading to a distortion of the 
cylindrical flux of cathode rays (and toa speck of light more or less ellip- 
tical in shape), it is of advantage to employ two coils, one on the right- 
haud side and the other on the left-side of the tabe. A more homogeneous 
magnetic field is secured in this way. Such tubes are supplied by Franz 
Miiller (the successor of Dr. Geissler). They do not all turn out equally 
good. The dimensions given in Fig. 4 refer to one of my first tubes. 


Fia. 4. 


Since that time the dimensions as also the form of the anode, £o., have 
undergone changes in a number of ways. When the oscillations are rapid 
and of a high voltage, the tube is surrounded near the diaphragm by mois. 
tened filter paper (or provided with & layer of glycerine) so as to prevent 
electrostatic effects which may otherwise become very troublesome, 

Fig. 5 shows the arrangement for carrying out a test. The 
condenser in the primary circuit (I) discharges itself through 
the self-induction p, and an “indicator coil” J, in parallel. 
This coil is wound with fine wire, and its ohmic resistance 1s 20 
times that of the self-nduction coil; pi is loosely cou led with 
Pa, which is identical with pi. J, is identical with » being 
connected in parallel with pz as shown. The capacities of both 
circuits are also nearly equal. Each circuit contains two groups 
of three jars, each jar having a capacity 3,000cm. I estimate 
the frequency to range from 6,000 to 10,000 complete oscilla- 
tions per second. Another arrangement, in which p, and J, 
were connected in series, appeared to give the same results 
generally, but the respective te-ta 
could not be carried out in an 
entirely satisfactory manner with 
the coils at my disposal. Elec- 
trostatic deflection of the cathode 
ray led to excessive disturbances 
in the tube, so that I had to 
fall back on the arrangement of 
Fig. 4. 

One observes quite plainly on 
the screen a system of ellipses 
which undergo transformation 
from one to another. I have 
sketched from observation, as well as I could, a few charac- 
teristic pieces of the curves (Figs. 6A to 6c). Of course, none of 
sketches lay claim to great accuracy, but they indicate, at 
least, the character of the picture where it is clearly 
observed. The explanation of the figure is as follows: 
When the discharge in circuit I takes place, the high and 
steep curve, commencing at O (Fig. 65) is traced. This point 
O is the point where the undeflected cathode ray meets the 
diaphragm. But the energy of the primary circuit diminishes 
while that of the secondary circuit increases, and it is clearly 
observed how the latter (which is damped to a smaller extent 
than the primary circuit because it contains no spark-gap) 
finally oscillates practically alone. At the end there remains 
only a sma'l horizontal line. In Fig. 6B the arrow indicates 
the direction of movement of the cathode ray. The figures 
have been sketched without any prejudice whatever. For com- 
parison, a number of ellipses have been drawn (Fig. 7) on the 
following basis: The ellipses shown are the resultants of two 


* See F, Braun, I iedemann’s Annalen, 60, p. 552, 1897. 
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oscillations which act at right angles and are displaced in phase 
by a constant angle (&) of 60deg. It has been assumed, 
furthermore, that the amplitudes A and B of the respective 
oscillations are in the ratio 4:1. The amplitude A assumes 
successively the constantly decreasing values Al, A, . . ., 
while the amplitudes B of the other oscillation grow successively 
to B,, B, In constructing the ellipses, the further 
and arbitary assumption has been made that the ratio of 
A,/A,=B,/B,=4/3. The resemblance of the observed ellipses 
with those constructed on the above assumptions is unmis- 
takable. If it were possible to procure as large a phase 


displacement as 90 deg. or thereabout, one might think 
of producing rotating magnetic fields with the aid of which 
currents of any phase desired might be obtained. 

.$4. Linked Oscillatory Circuits.—The combination to be pre- 
sently described may be called “interlinked,” or, briefly, 
Such an arrangement is shown 


“linked " oscillatory circuits. 


Fra. 6n. Fia. 6c. 


in Fig. 8, which is reproduced from the previous article in 
The Electrician; W, and W, are large inductive or non-induc- 
tive resistances sufficiently small to allow the condensers con- 
nected to them to be charged to the same potential, yet large 
enough to prevent any current worth mentioning passing 
through them when the discharge takes place. Assuming a 
spark to jump across the spark-gap A, B,, but not yet across 
A, B, then two oscillations take place at the same time. One 
is in the circuit I (with p,), and the other occurs in the 
“coupling are“ K, the coil p,, and the coupling-are K, This 
second oscillation may be termed “coupling oscillation." The 
potential difference between the knobs A, and B, increas es in 
consequence, so that, after a time, the second spark-gap also 


pe 
Fio. 7. Fig. 8. 


breaks down. Circuit II is now closed, and there are at least 
three different oscillations in the system. The conditions 


change from the moment the second circuit closes, and the 


capacities and self-inductions of circuit II must now be re- 
garded as being in parallel with respect to the “coupling 


oscillation." Fig. 8 is an arrangement for charging in parallel ; . 


arrangements for charging in series are indicated in Figs. 1 
and 2. The metallic connection AB will be referred to as a 
“connecting arc." 

By choosing a suitable coupling oscillation " it is possible 
to determine at will the rise of potential at the secondary 
spark-gap with the time, and thus the difference in time 
between the commencement of the first and second identical 
oscillations. 
gaps are fixed so near together that the ultra-violet light 
neutralises the spark retardation, 
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separate source or by radium rays is of advantage. This 
influence is of special value when adjusting for phase-differ- 
ences, If the adjustments are made for equality of phase, 
the sparks start absolutely simultaneously, especially if the 
connections of Figs 1 and 2 are used. 

I shall first describe the results of the combination for the 
latter case, which can be investigated experimentally with 
certainty. "The following are the results of measurements with 
high-frequency oscillations (n — 5 x 10°) and a tuned condenser 
circuit. These results were verified by experiments (carried 
out with the cathode tube) with oscillations of lower frequency 
(n29x10*. The arrangement in the latter case is shown in 
Fig. 9. J, and J, are the self-inductions of the circuit I. and 
IL, and serve as “ indicator” coils at the same time. Adjustable 
self-induction may be inserted in the “coupling ” and “ con- 
necting” arcs. Measurements with frequencies of the order 
5 x 10° gave the following results :— 

(a) If two “linked” circuits contain equal capacity and 
self-induction, the oscillations are the same in both circuits. 


nm 


Fia. 9. 


I have not been able to detect a difference between this oscil- 
lation and the “free” oscillation of the uncoupled circuit. 

(^) If only the self. induction in one of the“ linked“ circuits 
is increased, so that the circuits become unequal, then the 
oscillations are, nevertheless, of the same value in both cir- 
cuits, although this value is not, of course, the same as before. 
But the current in the circuit possessing more self-induction 
has grown smaller, and it is probable that the currents are 
divided iuversely as the self-inductions (or the apparent resis- 
tances). l , 

(c) If ohmic resistance be introduced in one of the “linked” 
circuits the damping changes in both circuits. Quite generally, 
energy abstracted from one circuit is at once supplied by the 
other. 

(d) If self-induction be introduced into the “connecting 
are” (assuming the coupling arcs to be without self-induction) 
no appreciable phase-displacement occurs, but one of the sparks 
becomes dim. 


t, 


Fia. 10. 


Fra. 11. 


The observations with the cathode-ray tube lead to the fo!- 
lowing results :— 

(a) First of all we separate the two circuits I. and II. com- 
pletely and excite each separately in succession ; circuit I. then 
gives a horizontal line of light, while circuit II. alone gives a 
vertical line of light. 

(b) We now provide the connectiog arcs," but leave out 
the “coupling arcs," and charge the circuits in series. The 
two lines ?, and i (Fig. 10) are now observed on the screen, 
and it is seen that the two circuits do not commence to oscil- 
late at the same time. The sparks occur with a considerable 
time interval. The foregoing is what generally takes place, 
especially i£ the spark-gaps are at a distance from each other. 


In order to ensure reliable operation, the spark- If they are near ellipses occur occasionally—t.e., the time- 


interval has diminished and has become comparable with the 


The illumination from a | period of oscillation of the circuit, 
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(c) We now connect up the coupling arcs and observe on the 
screen always only one straight oblique line, 4,—:.e., the oscil- 
lations set in simultaneously with the greatest regularity. 

(d) We add self-induction in circuit I.; the figure on the 
screen remains a straight line but rotates as indicated in 
Fig. 11—4.e., both oscillations are of the same frequency, both 
are damped to the same ex- 
tent, but the current has 
dimished in the circuit with 
the larger self-induction. 

(e) We now add also ohmic 
resistance in the one circuit. 
The figure on the screen, and 
notably the inclination of the 
straight line, remain as before 
i. e., the damping is the same 
in both circuits but has an 
increased value. 

(f) This is best seen by re- 
moving one “indicator” coil 
and investigating the oscilla- 
tions of one circuitonly. With 
no resistance we obtain Fig. 12 
and with resistance Fig. 13. 
. In the first case we obtain more points of reversal than in the 
second case (on the determination of the damping with the aid 
of the points of reversal, see Zenneck, Annalen der Physik, 7, 
p. 801, 1902). The amplitude at starting does not show any 
unmistakable change, but the damping has increased. 
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(g) The foregoing is only true, however, so long as the value 
of the ohmic resistance is not great compared with the apparent 
resistance; if we increase the ohmic resistance very much, 
then the original distribution of current changes, and a phase- 
displacement appears at the same time (as could be expected 


Fig. 14B.— OTrHEB RATIOS OF AMPLITUDES BY CHANGING THE DISTANCE 
BETWEEN THE DgFLEcTING Corts. 
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from paragraph 2). So far, therefore, the circuits (each of 
which discharges through a spark-gap) behave in respect to 
duration of oscillation, current distribution and damping 
through metallic or electrolytic resistance, like one circuit with 
one spark-gap and divided, “closing arc.” How they behave 
with regard to the spark-damping has not yet been investigated. 

(i) We now insert self-induction in a coupling arc, and there 
appears a series of figures of the kind indicated in Figs. 14a, 


14B and 14c. These figures change with the magnitude of the 
self-induction introduced in the coupling arc, with the ratio of 
the amplitudes and with the position. The reason why Fig. 14c, 
for instance, differs from Figs. 14A and 14B is because the self- 
induction of the coupling arc has been altered. | 

It is hardly possible to give a detailed explanation of these 
figures, which frequently repeat themselves for long stretches 


times to very complicated figures), these changes being indi- 
cated at once by the altered appearance of the spark. In 
addition, the cathode-ray tube also flashes up occasionally. 
Much depends on the quality of this cathode-ray tube. One 
tube, which was selected from a number of others, produced by 
far the best figures. Such sudden irregularities, it may be 
mentioned, were also observed in the experiments of para- 
graph 3) in which there was only one spark-gap. 


SOME EXPERIENCES WITH LIGHTNING PROTEC. 


TIVE APPARATUS.* 


BY JULIAN C. SMITH. 

This Paper will deal with some experiences with lightning pro- 
tective apparatus which the operating department of the Shawinigan 
Water & Power Co. has had during the years 1908, 1904, and 
1905. The generating station at Shawinigan Falis has three gene- 
rators, each of 8,7650 kw. capacity, 2,200 volt 80-cycle two-phase, 
and one generator of 6,600 kw. capacity, 2,200 volt 80-cycle two- 
phase. Each of these generators is direct-connected to a water- 
wheel operating under a head of 180 ft. 

Referring now only to the long-distance lines, it is sufficient to 
note that the energy is delivered through a double set ot bus bars 
to the low-tension side of the step-up transformers. These trans- 
formers are T-connected for transforming from two-phase to three- 
phase. The ratio of voltage transformation is 2,200:50,000. The 
neutral point of these transformer banks is grounded, giving about 
29,000 volts between each wire and earth. In 1908 cul the No. 1 
Montreal line was operating. This line connected the generating 
station at Shawinigan Falls with the Montreal terminal station, 
situated just outside the city of Montreal. The distance from the 
generating station to the terminal station is 85 miles. The trans- 
mission line consists of three seven-strand aluminium cables each of 
185,000 circular mils cross-sectional area, spaced 60in. apart and 
arranged in the form of an equilateral triangle with the apex up- 
ward. These cables are supported on 35 ft. poles, with cross-arms 
6 ft. long fastened with through bolts. The top of every pole is 
bored to receive a pin. All pins are 18 in. long, and were boiled in 
stearine. The voltage at Shawinigan is normally about 50,000 ; at 
the Montreal terminal station it is 44,000 volts. 

In the spring of 1904, a sub-station was built in Joliette, distant 
about 45 miles from the generating station, and from this sub-station 
a branch line was built to the city of Sorel. This line is about 20 
miles long and is operated at 12,500 volts. The only special point 
of interest is a submarine cable about 5,000 ft. long by means of 
which the line crosses the St. Lawrence River. In the Montreal 
termina] station the voltage is reduced to 2,400 and supplied to a 
set of 80-cycle'bus bars. From these 'bus bars the frequency-changes 
are operated. Each frequency-changer consists of a 30-cycle 
synchronous motor connected to a 60-cycle generator. There are at 
present installed in this station five of these motor-generators each 
of 1,000 kw. capacity and one of 5,000 kw. capacity. In addition to 
these machines there are two synchronous converters, each of 
1,000 kw. capacity, operating street railway circuits. It is interesting 
to note that the whole load of the Jong-distance line consists of 
synchronous apparatus, and that by properly regulating the fields 
of this apparatus the power factor can be kept at unity. 

In the fall of 1904 the No. 2 Montreal line was completed. The 
No. 2 line is parallel to the No. 1 line for nearly the entire distance, 
and in most places is not more than 100 ft. distant. The second 
line is similar to the first except for the size of the conductor ard 
for the fact that a ground wire is strung along the line at the 
neutral point of the triangle. This ground wire is connected to the 
earth at each pole by a wire running down the pole. When the 
Ne. 1 line was put into service the lightning apparait installed 
was as follows: At each end of the line was a bank of Westing- 
hou:e lightning arresters of the low-equivalent type and a bank of 
static interrupters. The number of gaps in these arresters was 
decided upon only after a series of tests had been made to determine 
the lowest practicable break-down voltage. These arresters were set 
to discharge at about 65,000 volts. In 1904 a bank of General Electric 
arresters was placed on the 50,000- volt line in the Joliette sub-sta- 
tion. This bank was aleo adjusted to discharge at about 65,000 volts. 
In 1904 three banks of horn arresters were put on the No. 1 Mon- 
treal line. These arresters consist of bent copper rods. The horns 
were spaced 6:25 in. apart at the gap, this distance corresponding to 
a break-down voltage of 90,000. In 1905, when the No. 2 line was 
equipped with lightning arresters, three banks of low-equivalent 
arresters were put in, one at each end and one at Joliette. In addi- 
tion to these arresters three banks of the 1905 type of horn arresters 
were put in. Some changes were made in the setting of these 
arresters as will be noted farther on. 
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The Montreal lines run in a general south-westerly direction, 
parallel to the St. Lawrence river and about 20 miles distant from 
it. The elevation of the power house is about 200 ft. above 
sea-level, that of the sub-station being nearly the same. Some 
10 miles farther north, and parallel to the transmission lines, the 
Laurentian mountains bound the north side of the St. Lawrence 
Valley. In general, the country over which the lines pass is a flat 
farmland, but near the power station the country is very rough. 
The prevailing winds are westerly, and the general course of the 
electrical storms is parallel to the lines. The storm period extends 
from March to October. Nearly all the storms occur during the 
latter part of June and in July, August and early in September. 
The storms are most severe during July and August. In the terri- 
tory covered by the lines of the Shawinigan company there occurs 
during each year about 15 thunderstorms. As these storms move 
along in an easterly direction and sometimes take days to cover the 
100 miles, we have found that from June 25th to September 10th a 
storm is reported nearly every day from some part of the line. In 
general, however, there are not more than four or five severe storms 
during each year, and these storms are most severe in well-defined 
localities. The discussion of our experiences with lightning will be 
simplified if these experiences during 1903, 1904 and 1905 are con- 
sidered separately, year by year. 

As stated above, the only line in operation in 1903 was the No. 1 
Montreal line. That line was protected by low-equivalent arresters 
at each end. During.the summer of 1908, several disturbances 
occurred, which may be summarised as follows: (1) Poles splintered 
by heavy discharges. (2) In a few instances, insulators broken. (8) 
Flashes across the static-interrupter terminals. (4) Arcs on the 
transformer terminals. (5) Arcs inside the transformer cases at the 
top between adjacent leads. (6) Damage to apparatus caused by 
(3), (4) and (5). (7) Interruption to service, due usually to exces- 
sive voltage-drop, causing synchronous apparatus to fall out of step. 

1. On several occasions poles were splintered. In most cases two 
or three poles were torn to pieces ; the adjacent poles on both sides 
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Horn LIGHTNING ARRESTER AND RESISTARCE. Type 1905. 


were less damaged, the damage decreasing as the distance increased 
from the point of disturbance. One of the worst cases recorded by 
us shows that five poles were torn to pieces, while 10 poles on each 
side were somewhat splintered. This disturbance extended over a 
distance represented by 25 poles, or about 2,500 ft. This case, 
however, is exceptional, usually not more than one pole is badly 
damaged, and a few of the near-by poles slightly splintered, 

2. In only one or two instances were insulators broken ; in each 
instance it was the top insulator. In these cases the breakage 
seemed due to the flashing over and consequent heating, as the insu- 
lator was not in any case punctured. In no case was an insulator 
so badly damaged as to need immediate replacing. 

3. At the same time that the poles were splintered on the line, 
there would be evidences of excessive potential in the stations. The 
most frequent occurrence was an arcing over on the terminals of 
the static interrupters. In some cases this flash would reach across 
to an adjacent static interrupter and establish a short-circuit 
between the lines. In most cases, however, it was simply a flashing 
from the ends of the terminal to the case, or between the incoming 
and outgoing wires of a single static interrupter, thereby short- 
circuiting the reactance coil. 

4. The arcs on the transformer terminals were more rare, only 
occurring when the static-interrupters were put out of service by 
the flashing over mentioned above. 

In view of the above disturbances and damage it was decided to 
put in a type of horn lightning arrester affording a low resistance 
path to ground, to depend on a fuse for the interruption of the short 
circuit which would occur if the horns did not break the arc, and to 
set these horns so that only the heavier discharges would break 
them down. The horns were consequently adjusted to discharge at 
about 90,000 volte. 

At the end of 1908, it was determined that the arresters installed 
were sufficient to meet the conditions caused by ordinary storms, 


They protected the line from abnormal rises of potential due to 
switching or short circuits; but in those cases when the lightning- 


stroke damaged poles on the line the rise of potential was so high 


and took place so rapidly that the arresters could not carry a 
current to keep the potential of the line within safe limits. 8 
horns installed were especially designed to meet only the conditions 
which were not met by the standard arresters. 

In 1904 there were more than the usual number of storms. On 
the following dates the horns discharged :— | 
Joliette. 


Date. Shawinigan. Montreal. 
daly: 11... ves 3 horns 1 horn None 
Aug. 5 8 2r s ES 8 horns .... " 
Sept. 20............ 9 1 „ 8 - 


One or two storms did not cause any disturbance. 

The storm of July 11th was central near the power station, and one 
pole about 5 miles distant was splintered. The Joliette horns dis- 
charged about an hour before the discharges took place at Shaw- 
inigan. On August 5th, the storm was central at Joliette. Both the 
horn arresters and the standard arresters discharged violently, the 
horns at Shawinigan discharging at the same time. There was 
evidently a rise of potential in the Joliette station, as one of the 
glass windows through which the wire enters the building was 
cracked, due to the flashing over which must have occurred. At 
the same time that this disturbance occurred in the station, some 
25 poles about 5 miles away were splintered, a few of them very 
badly. No disturbance other than the discharge of the arresters 
occurred in the other stations. The service was not interrupted, a 
rather severe blow being felt, lasting only about a second. 

On September 20th the storm was central about midway between 
Shawinigan and Joliette. Fifteen poles were struck. No excessive 
potentials were noticed in the stations, nor was the service inter- 
rupted. During 1905, the number of storms was less than usual, 
but there were two very violent storms, both near Shawinigan. 
Poles on the No. 1 line were damaged. At various times during 
the summer the horns of both lines discharged, but it is noteworthy 
that the horns of the two lines did not discharge at the same time — 
that is, the two lines only about 100 ft. apart would not be equally 
affected by lightning discharges. 

The horn arresters on the No. 2 line were designed to take less 
current than those on the No. 1, as a resistance consisting of a mix- 
ture of glycerine and water was put in the ground connection ; in 
parallel with this resistance wasa horn gap. During the first storms 
it was noticed that the resistance had “an equivalent spark-gap ” 
greater than the horn, although the resistance was about 10,000 
ohms and the gap about 8in. The resistance was greatly decreased 
early in the summer by pushing the terminals closer together and the 
gap was slightly increased. After this was done the lightning dis- 
charge went through the resistance. Another factor came into 
play in 1905. The two long-distance lines are operated in parallel 
on the low-tension sides at both ends. As stated previously, the 
neutral point of the transformer banks is grounded at Shawinigan. 
A series transformer was placed in the ground wire leading from 
each bank of transformers, and an overload relay connected to this 
series transformer, so that if any considerable amount of current 
flowed into the neutral the relay would open the low-tension side 
of all of the transformers connected to that line. The operators in 
the Montreal terminal station were depended upon to separate the 
two lines in cases of trouble. By this means a ground or heavy dis- 
turbance on one line would cut that line out of service. Our 
experience during the past year shows that this scheme works 
satisfactorily. Tosome extent, however, it masks the action of the 
lightning arresters, as in case of heavy discharges over the horns 
the relay would cut off the line. | 

Summing up our experience with reference to the horns, I 
would say that we consider them a valuable addition to the stan- 
dard equipment. Since the installation of the horn arresters we 
have had no arcs in our station. No damage has been caused to 
our apparatus. No interruptions to our service have been caused 
directly by lightning. On the other hand, each time the horns dis- 
charged a more or less severe short-circuit occurred, in no case, 
however, being severe enough to cause trouble or to cause our 
synchronous apparatus to fall out of step. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FoURNIER D’ALBE. | 


Constitution of the Electron.— W. Kaufmann has repeated his 
measurements of the mass of the electron at various speeds 
with greatly increased accuracy, in order to decide, if possible, 
between the rival theories of Abraham, Lorentz and Bucherer 
with regard to the structure of the electron. As a source of 
electrons he used radium, and instead of an electromagnet he 
used two highly aged permanent magnets. He photographed 
the magnetic and electric deflection curves on films cast on 
plate-glass, and compared them with the curves demanded by 
the three theories, The final result is stated as follows. The 
value of e/m for infinite slowness, as derived from cathode-ray 
experiments, is 1:885 x 10°. The curves of deflection of the 
P-rays of radium, interpreted according to the theories of 
Abraham, Lorentz and Bucherer respectively, give 1:823, 1:660 
and 1:808 x 107 for the same ratio. The theory of Lorentz, 
according to which the electron in motion is reduced in the 
direction of motion, but not laterally, is, therefore, least pro- 
bable. The experiments do not, however, decide between the 
the theory of M. Abraham, who assumes an absolutely rigid 
electron, and that of Bucherer, who assumes that the electron 
1n motion becomes a Heaviside ellipsoid with unchanged volume, 
and thus incompressible. But so far, the figures support 
Abraham’s theory. 

[W. Kacrawann, Sitzungsberichte der Akademie, Berlin, Nov. 16, 1905.] 


Tonisation in Gases from Coloured Flames.—The velocity of 
the ions in gases from a colourless bunsen flame was measured 
in 1898 by McClelland. His results showed specific ionic 
velocities of from 0:53 cm. to 0:09 cm. per second per volt- 
centimetre in regions having temperatures ranging from 230°C. 
to 105°C. P. Lewis has now determined similar velocities in 
flames coloured with metallic salts. He finds that the rate of 
discharge of an electroscope brought near a bunsen flame is 
reduced when a salt of any alkali metal is introduced into the 
flame. As the conductivity of the flame itself is greatly in- 
creased under such conditions, it seemed probable that the 
reduced conductivity of the hot gases could not be due to 
diminished ionisation, but either to a much greater rate of re- 
combination or to greatly-reduced velocity of the ions. The 
experiments showed that the rate of recombination of the ions 
from the coloured flame as well as their velocity is much 
less than that of the ions from the colourless flame, and 
tend to confirm the views of J. J. Thomson and H. A. Wilson 
that the great conductivity of coloured flames is principally 


due to the incandescent electrodes, particularly the cathode. It 


is stated by Wilson than an earthed strip of incandescent plati- 
num between electrodes just outside the flame greatly increased 
the conductivity. It was found, however, that the introduc- 
tion of incandescent platinum or carbon in the flame produced 
no noticeable increase in the conductivity of the flame gases. 
These experiments are not wholly free from contradictory 
features. As we do not know that ionisation within the flame 
and that just outside of it are strictly the same in character 
and proportional to each other, they do not determine whether 
the ionisation within the flame is a volume or surface effect ; 
but the most consistent interpretation seems to be that there 
ìs a volume ionisation in coloured flames somewhat, though not 
greatly, in excess of that in uncoloured flames ; that the part 
of the ionisation due to the salt solution varies with the con- 
centration of the solution in a proportion lying between the 
fourth root and the square root of the concentration ; and that 
the conductivity of the flame is greatly increased by the 
insertion of the electrodes into the flame. 
[P. Lewis, Physical Review, December, 1905.] 


Resonance in Wireless T'elegraphy.—G. W. Pierce deals with 
the resonance conditions in wireless telegraph circuits of the 
electromagnetically connected type. A sketch of this type is 
shown in the diagram, where S is the sender and R the receiver, 
the two being 187 metres apart. With a source of waves of 
constant wave-length and approximately constant intensity, 
variations were mace at the receiving station, and the effects 
of the variations were studied by means of the deflections 
obtained in a high frequency dynamometer. The variables at 


the receiving station were the height of antenna, the coefficient 
of coupling r, the capacity of the air condenser A, and tho 
deflections. When the antenna is long the deflections are 
roughly proportional to ri. When the height of the autenna 
is diminished the ratio of the deflections varies in a com- 
plex manner, on account of the occurrence of a maximum and 
a minimum at different heights of antenna in the four cases. 
Experiment confirms the theoretical deduction that with de- 
crease of the coefficient of coupling the sharpness of resonance 
is increased. The gain in sharpness of resonance is, however, 
paid for by a loss in energy. For with constant sending station 
in order to improve the sharpness of resonance two-fold, it was 
necessary to change the coefficient of coupling at the receiving 
station to such an extent that the energy received was decreased 
twenty-fold. The coefficient of coupling was decreased at the 
sending station without appreciable gain in the sharpness of 
resonance. This result may be due to the fact that with the 


condensera employed at the sending station in these experi- 
ments the changes of capacity were made step-wise, and pos- 
sibly the steps were not small enough to afford the proper 
adjustments when the coefficient of coupling at the sending 
station was small. 

[G. W. Perce, Physical Review, December, 1905.) 


Purification of Mercury.—It is commonly supposed that, on 
distilling amalgams, metals distil over with the mercury. 
Michaelis found that electrical conductivity offers a very deli- 
cate means of detecting a trace of a metal in mercury. Such 
traces may, as a rule, be ascribed to bumping of the mercury 
during ebullition. This may be prevented by allowing a gas 
or vapour to bubble up through the liquid mercury. According 
to G. A. Hulett and H. D. Minchin, cadmium and zinc amal- 
gams may be distilled in this manner under reduced pressure, 
and no trace of the metal will be discovered in the distilled mer- 
cury, though the resistance method would detect one part of zinc 
in a billion of mercury. Not only zinc, but also zinc amalgam, 
gives a measurable vapour pressure of zinc at 200deg., and there- 
fore the Weinholdt still will not completely separate zinc from 
mercury. A trace of zinc has an extraordinary effect on the 
E.M.F. of a mercury electrode. This fact is the basis of the 
method developed for testing the distillates. In previous work 
the combination Hg | H,O CO,HgO | Zn was used, and satu- 
turated with CO, at 25 deg., gave an E.M.F. of 1:445 volts. 
This cell was very constant, and on replacing the mercury by 
an amalgam containing only one part of zinc to 107 or 10* 
parts of mercury a slightly lower E.M.F. was noticed. The 
authors have tested a number of combinations and find two 
which give some quantitative knowledge of the amalgams. 
The combination Zn-amalgam | ZnSO, (saturated solution) | 
Zn-amalgam, allows us to calculate the concentration of one 
amalgam if we know that of the other and determine the 
E.M.F. Richards and Lewis have shown that the theoretical 
and observed values for zinc and cadmium amalgams of moderate 
concentration are in very good agreement. 

[Hurerr and Mixcum, Physical Review, December, 1905.] 


The Baker-street & Waterloo Railway.—It was stated in 
the first edition of the new London morning paper, the 
Tribune, on Monday that it is expected that the Baker-street 
& Waterloo Railway will be open to the public by Easter. 
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MR. PATCHELL’S PAPER. 


A large amount of our space to-day is taken up with our 
special report of the conclusion of the discussion on Mr. 
PATCHELL'S Paper at the Institution of Electrical Engineers. 
Mr. PATCHELU'S reply to the discussion, which occupied three- 
quarters of an hour in its delivery, is, we believe, a record, and 
was one of the finest speeches which have been delivered 
at the meetings of the Institution. We were glad to hear that 
it was T'he Electrician report of the first two evenings’ discussion 
which enabled Mr. PATCHELL to reply in detail to the multi- 
tudinous matters of a highly technical nature which were raised 
during the debate. Our columns are always open for the 
ventilation of questions of real interest to the electrical engi- 
neering industry, and we have no hesitation in stating that 
since Mr. MERZ'S Paper on the design of power stations, the 
Institution of Electrical Engineers has had no Paper and dis- 
eussion of equal importance to the electricity supply interest 
until the one.to which we now refer. It has been our sad 
duty during the past session to call attention to the lamentable 
falling off in Papers and discussions at the London meetings of 
the Institution, and we trust that a turning point has now been 
reached, and that we may be able to chronicle this year a 
session of real practical utility to the great industry which we 
represent. 

The fact that the electricity works described in the Paper 
were designed in 1900 and not in 1906 detracts in no way 
from the usefulness of the three evenings devoted to the con- 
sideration of the Paper. It affords, on the contrary, a gauge of 
the progress that has been made in the interim, This pro- 
gress has been chiefly apparent in the substitution of the 
steam turbine for the reciprocating engine in electricity works 
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of modern design, and in the experience which British manu- 
facturers have now gained in the construction of generating 
plant of the very largest sizes. That is to say, if Mr. 
PATCHELL were to build a similar station now, to meet 
the same conditions of supply, it would probably contain 
British-made turbo units, but in other respects it niht very 
well be similar to the one running at Bow. It is possible, 
however, that the employment of steam turbines would have 
offered Mr. PATCHELL greater incitement to find a better site, 
for although a natural and unlimited supply of water for 
condensing purposes is a desideratum with reciprocating 
engines it is of still greater importance in the case of tur- 
bines. However, as Mr. PATCHELL pointed out, there were 
reasons other than technical considerations which tied his hands 
as to the position which was chosen for the new works. The 
further the station was from the distribution area, the greater 
would have been the difficulty in obtaining Parliamentary 
powers for its establishment, for everyone of the local autho- 
rities, through whose districts the trunk mains passed, opposed 
the scheme as a matter of course. The position of the 
works having been fixed comparatively near to the district, 
rendered it unnecessary to adopt a higher pressure for 
the transmission part of the scheme; otherwise there is 
no reason why direct high-tension generation at 15,000 
volts three-phase should not have been adopted, for this 
represents the pressure between phases of the 11,000 volts 
two-phase alternators at the Willesden works of the Metro- 
politan Electric Supply Co. which are now running without 
giving any trouble. As however the pressure drop from Bow 
to the City is only about 3 per cent., if we understand Mr. 
PATCHELL aright, a higher pressure at the generating station 
was certainly not called for. In connection with the system 
adopted, a question arises which was not raised in the discussion, 
There would have been much to say in favour of three-phase 
distribution on the new City network, as this would have 
implied a considerable saving in copper on the distributors and 
low-tension feeders as compared with three-wire continuous 
current distribution, and there would also have been consider- 
able saving in the sub-stations. Here again, there may have 
been reasons of policy which placed any alternating-current 
system out of court at once, for many of the past sins of the 
City of London Company were put down to the unsuitability of 
alternating current for this supply. Before leaving this ques- 
tion of mains we would refer to the warning sounded by Mr. 
PATCHELL and other speakers as to the high cost of laying 
cables in London. Mr. PATCHELL referred to estimates which 
had been made last year—meaning, of course, those in con- 
nection with the Administrative County of London Power 
Bill— which would, in his opinion, not even be large enough 
to pay for the reinstatement of the street. 

By far the greatest part of the discussion was devoted to the 
boiler equipment. Considered as a single unit, the pair of 
Hornsby boilers with a common grate, described in the Paper, 
probably constitute, as Mr. PATCHELL surmises, the largest steam- 
raising unit in existence. On the relative merits of the nearly- 
vertical and nearly-horizontal water tubes we need not enter 
here ; the two points of view were sufficiently enlarged upon by 
Those who are interested in the question 
and its various side issues, will do well, however, to look at 
Mr. PATCHELL’s explanation of his figures, which he gave in 
his reply, before they study the remarks of the individual 
speakers, for the Paper itself left it doubtful whether some 
of the numbers relating to the steaming properties of the 
boilers related to the double boiler as a whole or each of 


the boilers singly. The advocates of mechanical stokers 


expressed their views boldly in opposition to Mr. PATCHELL, 
who had preferred hand firing, and the case for and against 
this labour-saving and coal-economising device was clearly 
brought out. The advantages of mechanical stoking are too 
well known to need repetition here, and the disadvantage is 
the risk of being unable to force the boiler above a certain 
rate. So great is the importance of forcing in a works supplying 
the City of London that Mr. PATCHELL has found it expedient 
to adopt the ingenious device of adding a side furnace to each 
of his boilers, at the expense, as Mr. BoorH pointed out, of 
creating a possible source of increased air leakage. On the 
subject of condensing, several practical hints were given during 
the three days that the Paper was considered at the Institu- 
tion. The reason for the trouble sometimes experienced with 
tubes of surface condensers is not so widely known as it might 
be, and many engineers are unaware that it is often one of the 
results of using cooling towera. The remedy, however, is not 
too difficult to apply when it is known. 

Another section of the Paper which merits attention is that 
relating to the experiments with switches. The simple method 
used for recording when the protective spark-gaps come into 
operation should be adopted by others who desire to guard 
against surgings "—a terrible word that has become the 
bugbear of many mains engineers. Asa still more instructive 
device, Mr. DUDDELU'S oscillograph is invaluable, and the clear 
demonstration of the action of the oil-break switch given in the 
eurves contained in the Paper and in those which we repro- 
duce this week will be welcomed by many of our readers. 
The statement often made, and emanating, we believe, from 
America, to the effect that the oil switch always breaks at the 
zero point of the curve is proved to be a myth, but the oscillo- 
graph records show clearly the nature of the advantage of an 
oil break as compared with an air break. Incidentally, the 
value of the oscillograph in calling Mr. SPARKS' attention to 
the necessity of altering the shape of his pole-pieces to change 
the square topped curve of his alternator may be mentioned. 
This, it is true, could have been done by means of any of the 
less elaborate recorders of periodically-varying currents, but for 
the other purposes mentioned an instrument of the oscillograph 
type is essential The tests point to the possibility of doing 
away with the cumbrous cable-charging gear in many power 
houses, although in cases where the extra high-tension network 
is large it will probably be a wise precaution to retain it. 

The question of whether or not Mr. HIGHFIELD’s alternators 
generated nitric acid we may leave as it stands. Dynamo 
designers are doubtless making themselves acquainted with 
the whole facts, and are following the controversy from 
Mr. HIGHFIELD’s original article in The Electrician to the 
further expressions of opinion which we publish this week, 
and, as a result, the design of armature coils will continue to 
improve. 

Lastly we come to the question of costs, and here we refuse 
to join in the general condemnation of Mr. PATCHELL'S reti: 
cence. The object of presenting the Paper was to obtain a 
good discussion on technical matters, and if the Paper had con- 
tained elaborate tables of costs the result might have been 
merely a discussion of figures and of the methods of apportion- 
ing the various costs among the different items. Other oppor- 
tunities arise for such debates as these, and we are glad that 
the temptation was removed from the debaters in this instance. 
Every speaker who criticised Mr. PATCHELL on this head will 
readily admit that the Paper as it stood was of exceptional 
merit, and that the character of the discussion which it pro- 
moted is worthy of being set up as a standard of what a debate 
at an engineering institution should be. 
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HERMANN J. P. SPRENGEL. 


With the death of Dr. Sprengel, the inventor of the well. 
known Sprengel pump for the production of vacua, there passes 
away a pathetic figure from amongst the men of science. It 
was his good fortune to have made several notable contribu- 
tions to chemistry and physics, contributions that have secured 
his claim to permanent recognition, while at the same time 
some sinister fate forbade his adequate enjoyment of the 
rewards and distinctions which fall to men who have not 
achieved a tithe of that which he accomplished: and in his 
later years some sense of this developed in an otherwise 
delightful character an irritability that frustrated even the 
efforts of his friends to advance his interests. 

Born near Hanover in 1884, he was trained at Góttingen 
and Heidelberg Universities, in the latter of which he graduated 
in 1858. After serving three years as assistant in the chemical 
laboratory of the University under Brodie, he came to London. 
While working at the laboratories of Guy's and St. Bartholo- 
mew's Hospitals he, in 1865, described before the Chemical 
Society the vacuum pumps on which his claims to recognition 
mainly depend. In this Paper he describes the principle of letting 
mercury or any other liquid run down a tube, to the upper part 
of which a receiver is attached by means of a lateral tube, so that 
the air or other gas isthus dragged down the full tube between 
falling portions of the gravitating liquid. This downward 
acting pump may be regarded as the inverse of the much older 
apparatus known as à trombe for driving air under pressure 
by means of falling water. It is well known that Sprengel's 
device, though highly original, was not the first mercurial air- 
pump, having been preceded by the upward-driving inter- 
mittent mercurial pumps of Swedenborg and of Geissler. 
Sprengels pumps soon met with practical applications, by 
Graham in the extraction of gases in his researches on diffusion, 
and by Bunsen for hastening filtration, in which latter adapta- 
tion falling water was preferred to mercury. 

The Sprengel pump was further developed in the seventies 
by Sir William Crookes and by his assistant, the late Mr. C. H. 
Gimingham, for the purpose of obtaining very high vacua in 
the classical researches on radiant matter and the radiometer. 
And it was to the use of the Sprengel pump that was due, un- 
questionably, the successes of Sir Joseph Swan and of Mr. 
Edison, in the production of the carbon wire glow lamp in 
1879. Sprengel could never endure to hear the filter pump 
called the Bunsen lamp, and even went so far as to print on his 
visiting card the words: Der eigentliche Erfinder der Bunsen’ schen 
Pumpe. 

He was elected a Fellow of the Royal Society in 1878, and 
had from 1865 to 1876 been partner in a firm of manufactu- 
ring chemists. In the years which followed Dr. Sprengel 
devoted himself largely to the study of explosives. l 

Dr. Sprengel, whose funeral takes place to-day at Brompton 
Cemetery, was never married ; his restless mind was active to 
the end. He breathed his last on the 14th inst. 


JAMES McDONALD ANGUS. 

Mr. J. McDonald Angus, who died on Monday last at Leven, 
Fifeshire, at the age of 65, had been since 1897 engaged prin- 
cipally in the construction of tramways, chiefly in connection 
with the undertakings of the British Electric Traction Co., and 
was at the time of his death resident engineer on the Wemyss 
and District tramways. 

He served his apprenticeship in the locomotive works of the 
North Staffordshire Railway, and was afterwards employed 
at Stephenson's, Newcastle-on-Tyne, and at Crewe. He was 
articled to Mr. J. C. Forsyth, and afterwards became agent 
and engineer for Mr. William Moss, railway contractor of 
Stafford. Joining the London & North-Western Railway Co. 
as resident engineer for permanent way works, he had 
charge of the three sections of the railway and all the London 
goods warehouses, depots and docks belonging to the company. 
He afterwards accepted an appointment as engineer-in-chief to 


the New South Wales Government railways, which post he 
held till 1893. Mr. Angus’ personality impressed itself on all 
with whom he was brought into contact, and the news of his 
death will be a source of regret to a very large circle of engi- 
neers. He continued hale, hearty and in good working con- 
dition up to a very few days of his death. 
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Graphic Methods of Engine Design. By A. H. Banger. 
edition. (Manchester: The Technical Publishing Co.) 3s. 6d. 

This is a collection of graphical exercises combined with 
arithmetical work which should be useful to many young 
engineers who are practically engaged in steam engine design 
or steam engine construction. The first few chapters deal 
with such matters as the proportioning of the engine cylinder 
to obtain a given power, the proper design of the valves and 
steam passages, valve gears, the question of compounding and 
the general design of flywheels. All these subjects are treated 
in an elementary manner and from the practical point of 
view. Following these are chapters on inertia forces. The 
author has not been careful regarding units. For instance, on 
page 98, force is said to be mass x acceleration/g," and on page 
102 it is made equal to “ weight x radial acceleration/g.” The 
confusion of the units in this way is very perplexing to a 
young student. The last six chapters are devoted to the 
subject of “ Balancing.” The author states in the Preface 
that he does not know of any work which treats this im- 
portant and somewhat difficult subject in such a way that it 
can be understood by the elementary students, for whom this 
book is intended." We do not think that the author has suc- 
ceeded in dealing with this subject very clearly, nor in a way 
which will make the principles easily understood by the class 
of student for whom he specially writes. 
Electrical Instruments and Testing. By N. H. ScHNEPER. (Lon. 

don: E. & F. N. Spon, Ltd.) 4s. 6d. net. | 

This is an American book, possessing no very special merit. 
Mainly, it consists of descriptions of the construction of several 
common types of instruments, and directions for using the 
Wheatstone bridge and the execution of a few ordinary tests. 
The entire ground is covered just as well, and perhaps a little 
better, by a number of English books, although the latter do 
not describe so many purely American instruments. 


Berechnung und Entwurf Elektrischer Maschiner, Apparat» 
und Anlagen. Vol III. Elektrische Schaltanlagen und Appa- 
rate. By Dr. F. NigTHAMMER. (Stuttgart: F. Enke.) 16m. 


The book under review forms the third volume of a magnum 
opus, with which it is proposed to cover the whole field of elec- 
trical engineering. Considering the number of publications 
which the same author has brought out during the last few 
years, the length of this new book is astonishing. Almost 500 
pages, with about 600 illustrations, deal with the subject of 
switchboards and auxiliary apparatus. In addition, another 
150 pages deal with the general lay-out of electrical instal- 
lations such as are required for industrial and marine purposes. 
As there is no connection whatever between the first and 
second parts it would seem better if the latter had been left 
for the next volume, which, according to the author, will deal 
exclusively with this subject. | 

The book as it stands has somewhat the character of a well- 
illustrated pocket-book, but its dimensions are vastly greater. 
It should be of value to those engaged in this class of work. 
Chiefly Continental and American practice is referred to. 

As it is difficult to review a book which in itself is nothing 
but a detailed review, we must limit ourselves to give the 
headings under which the subject is treated :— 

(1) Switchboards. (2) Switches. (3) Fuses. (4) Automatic switches. 
(5) Instruments. (6) Protection against lightning and excess voltages. 
(7) Rheostats. (8) Regulators. (9) Starters. (10) Various apparatus. 

The excellent illustrations of this part deserve special praise. 
The second part gives a collection of data which might be 
called the stock-in-trade of a consulting engineer; the engi- 
neering as well as the financial end have been considered, 
However, no originality can be claimed for this chapter. 
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AUSTRALIAN NOTES. 


[FROM OUR ADELAIDE CORRESPONDENT. | 


South Australia.— Under the Electric Tramways Act, 1904, the 
S.A. Government gave notice in December of that year for the pur- 
chase of the various horse tramways of Adelaide, and in accordance 
with its provisions, srbitrators were appointed to determine the 
price to be paid. Owing to a want of clearness in the various acts, 
the Supreme Court was appealed to to decide the basis of valuation, 
the companies maintaining that their goodwill was to be bought, 
while the Government’s contention was that the decision of the 
English courts in the case of the London Street Tramways Co. 
applied here also, and that the bare valuation of stock and plənt 
taken over was all that need be paid for. A decision was given in 
favour of the companies, but arehearing was granted to the Govern- 
ment on technical grounds. The court's decision has again been 
given in favour of the companies on 1nost points, and in particular 
compensation is to be paid for the expected profits of the current 
septennial period, it being held that a notice of purchase given by the 
Government last year prior to the expiry of the previous septennial 
period was informal. Prior to the announcement of this new decision 
the present Government—a labour ministry—had brought in an 
amending act, whose object, they claimed, was to remedy the care- 
lessness of the previous Government and render valid the notice of 
purchase given last year. This naturally met with much opposition 
on the part of the tramway companies, who declared it to be a bare- 
faced attempt to rob them of their legal and moral rights; and 
though passed by the House of Assembly, the bill was rejected in 
the Legislative Council by & large majority. It is, however, not 
at al improbable that the whole of these proceedings will be 
dropped for the time being, the Electric Tramways Act, 1904, being 
passed by the previous Government in opposition to the Labour 
party. In any case a new act will be required before the tramways 
of Adelaide can be converted into a State-worked system of electric 
traction, and that is the object of the outside members of the Labour 
party, if not the actual policy of the present Ministry. 


Victoria.—A short act has been introduced into Parliament to 
amend the General Electric and Gas Lighting Acts, the principal 
clause empowering any supplier of gas or electricity to adopt a sliding 
scale or similar tariff. This has been rendered necessary by an 
injunction of the Supreme Court recently obtained against the Mel- 
bourne Corporation, restraining them from charging for electricity 
upon the maximum demand system or any other than a uniform 
flat tariff to all customers alike. It seems that the clause govern- 
ing the matter of tariff under which the Corporation operate— 
taken from the Gas Acts, where it was introduced to prevent 
undue favouritism—is worded a good deal more stringently than in 
the English Act; and that it is illegal, at present alike for gas and 
electricity suppliers to make even a concession to a large consumer 
over the terms offered a smaller one. 

Following upon the issue of this injunction a conference was held 
between the Melbourne Corporation and the local Gas Company, 
and of this the present bill is the outcome. It will apply universally 
to all authorised suppliers of gas and electricity in the State, 
whether municipal or company, and under its terms a tariff may be 
framed which will differentiate between customers in accordance 
with their tctal consumption, load-factor, &c.; but, none the less, 
the tariff must be uniform throughout the supplier's whole area, 
and no favouritism is to be granted to particular customers by means 
of special contracts. 

The Standing committee of the Victorian Railways has reported to 
the Legislative Assembly, after an inquiry lasting several weeks, 
upon the proposed electric tramways which were to act as feeders 
to the suburban railways. Mr. F. E. Bradford, electric engineer to 
the railways, had submitted estimates for six such tramways, but 
the committee have reported that his estimates appear unduly 
optimistic, and have rejected four of the lines as certain to be 
financially unsuccessful. A fifth, to North Fitzroy, appears more 
favourable; but as this suburb is already well served by cable 
trams, the necessity for the line is not considered commensurate 
with the risk of failure. The sixth line. from Prahran to Malvern, 
is reported on favourably, and it is proposed to test the traffic of 
the district by the temporary use of motor 'buses, which are to be 
run at the same fares and frequency of service as suggested on the 
tramway, the trial to be continued for six months. Five motor 
‘buses have recently arrived to the order of the railways, and these 
have now been put into active service between Prahran and Malvera. 

The committee stated that the question of electric tramwaysis com- 
plicated by tbe fact that the Melbourne and suburban corporations 
have the right to acquire the extensive cable tramway system in 
about 10 years’ time, and competition between State and munici- 
pally owned tramways is undesirable. This is particularly the case 
with respect to the proposed Fitzroy tram, which parallels a cable 
line almost its whole length. The Prahran-Malvern route would 
not be in actual competition with cable trams, but even here, if an 
electric line is decided upon, the Prahran Council will probably be 
given the option of constructing it. 

In the course of the inquiry, the electrification of the suburban 


railway to St. Kilda had been mooted, and figures were submitted 
by Mr. Bradford for this. But while pointing out that this was not 
within the actual E of their inquiry, the committee stated that 
it appeared inadvisable to enter upon any railway electrification 
until it is seen whether the single-phase working, now being tried in 
both America and Europe, is commercially successful. 

New South Wales.—Though the second largest town of New 
South Wales, with & population of over 80,000, Broken Hill has 
hitherto made no pretence at street lighting, and this in spite of 
the presence of flourishing gas and electric companies in its midst, 
This etate of things, which naturally is & frequent matter of com- 
plaint, is shortly to be remedied, and as & preliminary step to exten- 
sive electric street illumination, the Municipal Council have acquired 
the local electric lighting station. 

Twenty-five years ago, the site of Broken Hill was a barren and 
outlying field of a large sheep-run, but upon the discovery of its 
famous silver and lead deposits a rush took place, and by 1891 
its importance was sufficient to induce the opening of an electric 
lighting station by a private syndicate. For several years this en- 
terprise ran a chequered career, involving sundry changes of pro- 
prietorship; and as far back as 1897 its acquisition by the Cor- 
poration was proposed by the then Mayor, Mr. George Strachan. 
This proposal, however, was not carried into effect, so in 1900, the 
undertaking being again upon the market, Mr. Strachan purchased 
it in conjunction with Mr. F. J. Mars, and under their manage- 
ment the concern has been brought to a thoroughly sound condition. 

At the present time the excessive price prevailing for lead and the 
increased value of silver have caused quite a boom at Broken Hill, 
a strong impetus being given to all the mines, and several that were 
shut down now being re-opened. The time was therefore felt to be 
opportune for municipal expenditure, and negotiations casually 
opened by the Council for the acquisition of the electric works were 
brought to a head by a direct offer from Messrs. Strachan & Mars to 
sell out for £12,000, with full permission to the Council to make 
every examination of their plantand books. The Council thereupon 
nominated Mr. Erskine electrical engineer to the Sulphide Corpora- 
tion (resident at Broken Hill) to report upon the plant and to give 
his valuation of the same, while Messrs. L. H. Beck and G. F. Job 
were appointed auditors to examine the company's books and report 
upon the financial position. 

Mr. Erskine's report valued the plant at £10,215, made up as 
follows :—Freehold and buildings, £950; boilers, chimney, steam 
piping, &c., £2,200; engines and generators, £3,100; switchboard 
and wiring, £840; stores, £875; pole lines, transformers, and 
meters, £3,250. While the auditors stated that for the last three 
years the figures of income and expenditure had been :—1903: gross 
revenue, £3,402; expenditure, £2,570; profit, £882; 1904: £4,102, 
£2,808, £1,799; and 1905: £4,658, £3,457, £1,201, giving an 
average profit of £1,277, or 10? per cent. upon the price asked. 

The Council had already obtained authority to borrow £12,000 for 
electric purposes—the money being, in fact, at hand—and, after 
consideration, it was agreed that the sale should be effected ss 
from December Ist at the price named, the peculiar provision 
being made that if so desired within the next six months the vendors 
will grant the Council a loan of £4,000, bearing interest at five per 
cent.,in order to provide the necessary money for arc lighting the 
principal streets and for providing the additional generating plant 
that will be required when this is done. The vendors also agree 
to continue to run the station until the Council have made the 
necessary arrangements for taking it over. 

The station comprises one direct-coupled Belliss-Brown Boveri set 
of 110kw., one 60kw. Allgemeine alternator belt-driven from a 
Westinghouse engine, and one similarly driven Mordey alternator, 
each with its own exciter, current being generated at 1,100 volts 
single phase and 100 periods. There are three Babcock & Wilcox 
bollérs of 100 f. P. each. The distribution system consists of over- 
head wires, both high and low tension, with General Electric Co.'s 
oil insulated transformers mounted on the poles, the low tension 
network, which is isolated but in part extending over about 5 miles 
of streets. There are 150 customers, nearly half of whom are 
supplied on contract without meter, those having meters being 
charged upon the maximum demand system at 1s. 3d. for the first 
hour and 6d. after, a rate which is not unreasonable considering that 
coal, water and labour all are dear, and that gas costs 12s. 6d. per 
1,000 cubic. ft. None of the mines are customers of the company, 
and in the city motors are used, but to a small extent (always 
excepting fan motors, of which there are 60), totalling 22 H.P., the 
principal customer being the local newspaper, and the price charged 
6d. per unit. The output, of which exact records have not been 
kept, is estimated at 150,000 units for the past year, making the 
gio bras obtained 74d. 

Nothing has yet been decided respecting the street lighting to be 
carried out, but probably the two principal thoroughfares, Argent- 
street and Oxide-street, will be lit at an carly date. More than this 
can hardly be done at present, the large generator being now barely 
sufficient for the heaviest load; but as soon as this has been dupli- 
cated there is every reason to expect a steady progress in the street 
illumination. 
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THE MEASUREMENT OF HIGH FREQUENCY CUR. 
RENTS AND ELECTRIC WAYES.* 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 


(Continued from page 522). 


` Returning then to the mutual inductance M of two circuits, we 


may define this quantity by saying that the E.M.F. produced in the 
secondary circuit by an alternating primary current is 6°28 times 
the frequency multiplied by the product of the primary current and 
the mutual inductance M. If we have two coils of inductance, L 
and N, which form primary and secondary circuits of a transformer 
we can join them up in two ways; first, so that a current flows the 
same way round both coils, or secondly, we may join them up so 
that a current may flow in opposite currents round the two coils 
when these are joined in series. It is easy to show that, in the first 
case, the whole inductance of the two circuits is L+2M +N, and 
in the second case it is L-2M+N. Hence the difference of these 
two inductances divided by 4 gives us the value of the mutual 
inductance. We can, therefore, determine the mutual inductance 
of two circuits by making two measurements with the above- 
described bridge and telephone, and can thus easily measure small 
mutual inductances. | 
It was mentioned just now that the principal property of high 

frequency currents is that they are entirely on the surface of con- 
ductors. A wooden rod, covered with the thinnest coating of gold 
leaf, is just as good a conductor for very high-frequency currents as 
a solid copper one. On the other hand, the copper rod has a far 
higher resistance for high-frequency currents than it has for steady 
currents. Lord Rayleigh has given a well-known formula for tabu- 
lating the high-frequency resistance R!, of & nearly straight con. 
ductor of length /, of which the steady resistance is R ohms, for 
high-frequency currents of frequency n. If the metal is non- 


magnetic, the formula is Anon 
E = VRxnl, 


and for & round.sectioned copper wire of diameter d the above 
formula becomes Ed. V 
R'—Rh ^ Vn, 


where R is the high-frequency resistance, R the ordinary steady 
resistance and / is the length of the conductor. We find, then, that 
ſor high frequencies the value of R' is very different from R. 
Thus, for instance, with a frequency 10° and a diameter of 1 em., 
R' is nearly 40 R. On the other hand, if d=.3, em., which is the 
size of a No. 86 S. W. G., then for the same frequency R= R. 


Tolrduction Qr 
Fido. 5.—FrEMING'8 SPARK Counter. 


It is important to notice that the above formula only applies to 
straight or nearly straight wires, but not to closely-wound spirals, 
because, in the latter case, there is a displacement of the cylindrical 
distribution of the current over the cross-section, which results in 
the production of eddy currents in the metal. Accordingly, in 
making high-frequency circuits, all the conductors should be made 
of very thin strips of metal or of fine silk-covered wires bunched 
together, and then the value of the high-frequency resistance is 
known, and is equal to that of the ordinary or steady resistance. 

Another measurement of considerable importance is that of a 
spark resistance. The usual mode of producing a high-frequency 
current, as explained in my previous courses of lectures, is by the 
oscillatory discharge of a condenser. To the secondary terminals 
of the induction coil we attach one terminal of a condenser, which 
may consist of a battery of Leyden jars; the one coating of this 
condenser is attached to one terminal of the induction coil, and the 
other coating is attached to the other spark ball through an induc- 
tance coil. We have thus in series a spark-gap, a condenser and an 
inductance coil, and when the latter is put into operation we have 
an oscillatory spark at the spark-gap, and trains of electric oscilla- 
lions in the inductance coil. If we insert in series with this con- 
denser an ammeter suitable for measuring high-frequency currents, 
as described in the next lectare, we can by this means determine 


* Cantor lecturcs delivered at the Society of Arts, Nov. and Dec 190 
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the effective value of-the current in the oscillatory circuit. Again, 


if we know the length of the spark-gap, we can determine the poten- 
tial to which the condenser is charged, and if we know the capacity 
of this condenser we know the energy stored up in it. i 

If, then, we can determine the number of sparks per second, we 
can tell the power in watts given to the condenser, because this 
latter is equal to 5N 10 
second, C is the capacity in microfarads, and V the charging potential 
in volts, the resulting power being given in watts. Suppose we assume 
that the inductance coil has no sensible resistance, then the whole 
resistance of the circuit is concentrated in the spark-gap, and its 
resistance in ohms is given by the quotient of the power put into 
the condenser by the square of the current in amperes flowing in the 
condenser circuit. The measurement of the spark-gap resistance, 
therefore, can be effected if we can determine the number of oscil- 
latory sparks per second. 

I have lately devoted particular attention to the construction of 
an instrument intended fo effect this measurement. The instrument 
is constructed in the following manner : A small electric motor has 


V? where N is the number of diecharges per 


. TAPE RECORDS 
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SINGLE SPARKS 
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MATINE SMAS 
Fia. 6. 


a flanged pulley put upon its shaft over which lies loosely a strip of 
telegraph paper tape, the pulley being just wide enough to allow the 
paper to lie on it. Over the pulley of the motor rests another 
pulley, called a jockey pulley, carried at the end of a long, weighted 
rod, which is upheld by an electromagnet. As long as the jockey 
pulley is held up, the paper tape will not travel when the motor re- 
volves, but when the jockey pulley is dropped the paper is gripped 
and travels with a speed determined by the speed of the motor. 
This paper tape is made to pass in part of its course between two 
spark balls, and at every oscillatory spark it is pierced with a hole. 
The primary circuit of the induction coil contains a switch which can 
be closed by an electromagnet. This electromagnet is operated by a 
pendulum (see Fig. 5) so arranged that when the pendulum takes 
one swing, occupying a period of one second, it breaks an electric 
circuit and then makes it again for exactly one second, and this 
interruption is caused to drop the jockey pulley on to the motor 
pulley for one second, and at the same time to close the induetion- 
coil circuit also for one second. When the operation is over we find, 


Slabys Method of Measuring 
Spark Resistance. 


Fira. 7. 


therefore, that the paper tape is perforated with a number of holes 
which corre:pond to the number of sparks per second—that is, to 
the number of oscillatory discharges (see Fig. 6). Accordingly wehave 
the means of reckoning the value of the letter N in the above formula. 

We have already seen how the capacity of the Leyden jar can be 
measured, and in the next lecture figures will be given to you show- 
ing the manner in which the charging voltage can be estimated 
from the length of the spark-gap. By means of this spark counter 
we are enabled to estimate the power put into the condenser, and 
from the measured value of the current in the oscillatory circuit we 
can determine the spark-gap resistance. This spark-gap resistanco 
is found to be a function of many quantities. It depends first upon 
the length of the spark, increasing very rapidly with the length. In 
the eecond place, it varies with the quantity of electricity stored in 
the condenser and released at each discharge, the spark-gap resis- 
tance decreasing with increasing discharge current. In the next 
place, it depends somewhat on the inductance of the circuit and 
upon the frequency of the sparks ; moreover, a careful examination 
of the subject of the spark-gap resistance shows that the resistance 
of the spark is not constant over the whole operation of the spark, 


.but increases towards the end of the discharge as the oscillations 
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die away in amplitude. We cannot therefore speak of any par- 
ticular length of spark as having a fixed resistance. A spark of 
5 milliamperes in length may have a resistance of 5 or 10 ohms or 
it may have a resistance of very much less depending upon the 
quantity of the discharge. N 

Prof. Slaby, of Berlin, has made some interest'ng experiments on 
spark resistance by the following method: — He places in series 
with one another two spark-gaps, S, and S, (see Fig. 7). Across 
one spark-gap are joined the secondary terminals of an induction 
coil and the other spark-gap is short-circuited by a tube, E, contain- 
ing the solution of sulphate of copper, which has a resistance of 
about 410 ohms. The circuit is completed by a condenser, O, a 
variable inductance, L, and a hot-wire ammeter, A, suitable for 
measurirg high-frequency currents and also a variable carbon 
resistance, R. An experiment was conducted in the following 
manner: The spark balls across which the induction-coil terminals 
were connected will be called the main spark, the other spark-gaps 
shunted by the tube of sulphate of copper will be called the spark- 
gap under investigation. ‘This last spark. gap could have its length 
varied and measured by means of a micrometer. The first measure- 
ment consisted in closing this last spark-gap entirely, and then 
varying the amount of resistance inserted by the carbon rheostat, 


Fic. 8.— RELATION BETWEEN SPARK-RESISTANCE AND SPARK-LENGTH (SLABY) 


whilst at the same time observing the value of the current as read 
on the hot-wire ammeter. In this manner a curve could be plotted 
showing the variation of current with resistance in the oscillatory 
circuit. In the next place the carbon rheostat was cut out and the 
length of the spark-gap under observation was varied, whilst at the 
same time the readings of the hot-wire ammeter were taken corre- 
sponding to observed spark-gaps. From these two observa'ions a 
curve could be set out showing the spark resistance in terms of the 
spark length. 

Some of these observations by Prof. Slaby are given in the follow- 


ing table, and plotted out on the curves in Fig. 8. 
Table III. —Measurement of Spark Resistances. (Slaby.) 


Spark resistance in ohms for various capacities C in 


Spark-length electrostatic units in the circuit. 
in mm. : Uu a MN NEA SN S 
C2120. C =360. C=600. C1, 100. 

Imm 2 ohms 0˙4 Sig ‘ 

2: 35 ji 1-0 0:25 t 

3 „ T ji 27 1:0 0-4 

4 „ es 50 24 08 

5 „ 7˙5 50 20 

6 „ | 7.2 4-2 

7 „ i is 6:5 


t 


I have repeated Slaby's observations in the Pender Electrical 


Laboratory of University College, London, with some slight modi- 


MEASURE MENT OF 
SPARA "Eg/STANCA 


Fic. 9.—TLEuING'S ARRANGEMENT FOR MEASURING SPARK-RESISTANCE. 


fications. In place of the carbon rheostat which I found liable to 
heat, I used a U-tube containing dilute sulphuric acid, having in it 
two movable pistons, by means of which the length of the eolumn 
of sulphuric acid in it could be varied (see Fig. 9). A thermo- 
meter, placed in this tube, served to give the temperature, and 
from the known resistivity it was possible to estimate the resistance 
for any position of the pistons, In place of short.circuiting the 


spark-gap by a tube of sulphate of copper I employed an inductance 
coil, and so arranged the ammeter that it measured only the current 
passing through the spark to be measured. These experiments were 
made with spsrk balls of different materials, and it was found that 
for lengths of spark-gap, greater than 2 mm., there was a very 
decided difference between the resistance of sparks taken between 
iron balls and those between brass or zinc balls of about 8 cm. in 
diameter (see Fig. 10). For spark lengths of about 5 mm. or 6 mm. 


AF | 
Fic, 10.—RELATION BETWEEN §PARK-RESISTANCE AND SPARK-LENGTH OF 
Irox anp ZiNc om Brass Baus. 


the resistances of spark between iron bolls is nearly double that 
between zinc balls of the same size; this is no doubt connected with 
the greater infusibility of iron. 

Further experiments on spark-gap resistance have recently been 
made by Rempp. He employed rather long spark-gaps, and took a 
spark between zinc balls varyiog in diameter from 1j em. to 5 em. 
His results show that the spark resistance has a minimum value 
corresponding to a spark length of about 4 mm. or 5 mw., the spark 
resistavce increasing for shoiter spark lengths, and also for longer 


Spark Resistance in Ohme. 


Fia. 11. —R£LATION BETWEEN SPARK-RE3ISTANCE AND SPARK-LENGTH FOR 
ZINC Batis or VARYING DIAMETER (Rur. 


spark lengths (see Figs. 11 and 12). Rempp confirmed the observa- 
tions of Slaby and also my own, which show that in proportion as 
the capacity in the oscillating circuit is greater, so the spark resis- 
tance for a given spark length is smaller. The smallest spark 
length by Rempp was about half an ohm when using a capacity 
somewhere near 7,000 m.mfds. 

By means of the spark counter above described, I have made 
some interesting researches lately on the phenomena of the spark 
when using an alternative current transformer instead of an induc- 


Fic. 12.— RELATION BETWEEN SPARK-RESISTANCE AND CAPACITY OF THE 
OscILLATING CIRCUIT. 


tion coil, Employing a transformer worked with an alternator 
having a frequency of about 50, I find that so far from there being 
a spark for alternation, as might naturally be supposed, in some 
cases there were far fewer than 50 sparks per second and in some 
cases & far greater number. When employing very short spark-gaps, 
I found it was necessary to insert inductance in between the spark 


gap and the transformer, in order to destroy the alternating-current 


F 
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arc that would otherwise form and enable the condenser to become 
charged (see Fig. 13). Under these circumstances, it is found that 
the ory discharges sometimes rose to as many as 500 per 
second. 

The explanation of this anomaly is as follows: When an alter- 
nating-current transformer is employed to charge a condenser 
placed in series with an inductance coil as a shunt across a spark- 
gap, the interval between the spark balls is occupied not only by a 
condenser discharge, but by a true alternating-current arc, and unless 
this arc is quenched at each alternation, the condenser cannot 
become charged again. The simplest way to quench this arc is to 


insert inductance between the spark balls and the transformer.. 


This inductance, however, causes a drop in voltage when a current 
is taken out of the transforiner. Consider then the instant before 
discharge. The transformer gives a certain voltage, the condenser 
is charged to that voltage, and if that voltage exceeds the voltage 
corresponding to the spark-gap length, a discharge commences. At 
this moment, however, the voltage drops in consequence of the 
inductance inserted between the transformer and spark balls. The 
discharge then ceases, but it immediately commences again, and in 
this manner five or six discharges in the same direction may take 
place during one semi-period of the transformer current. On the 
other hand, if the condenser capacity is very large, and if the spark. 
gap is long, it may require a time equal to several complete periods 


Transformer Plant for creating 
Electric Osctlle iors. 


FIG. 13. 


of the transformer current before the P. D. of the spark balls rises 
to a value which will cause a discharge to take place. It therefore 
follows that great errors may be committed if, in estimating the 
power put into the condenser, we always assume that the number of 
periods of the condenser is equal to the number of alternations in the 
alternating current; it may be much fewer and it may be much 
greater with corresponding difference in the resistance of the spark. 


(To be continued.) i 


BECONDARY BATTERIES. 


A practical Taper on the above subject was read by Mr. F. W. 
Crawter before the Electrical Contractors' Association last Tuesday, 
Mr. E. L. Berry in the chair. Much of the information given 
coincided with that embodied by the author in his recent Paper on 
" Storage Batteries and their Application to Public Institutions," 
read before the Association of Engineers-in- Charge and published in 


abstract in The Electrician last week, p. 518. The following is a 


résumé of some of the new points touched upon by Mr. Crawter :— 
In order to satisfactorily bear the weight of the cells, it is as well, 
where it can be done, to have a concrete floor in the battery room, 
the surface being rendered, and if on the top of the concrete 2 in. of 
asphalte be added it will make a better job. Some objection is 
raised to the use of asphalte on account of the bearers sinking into 
it with very heavy cells, and as an alternative vitrified brick may be 
employed, arranged with a set for drainuge. The use of tiles is to 
be deprecated unless laid in pitch, as when cement is used the acid 
quickly gets underneath the tiles and causes the floor to bulge 
and loosen. ö 
With regard to the use of hydrometers for indicating the condi- 
tion of the cells of a battery, if, as is sometimes specified by the 
consulting engineer, a hydrometer has to be provided for each indi- 
vidual cell, the discrepancies between the various instruments may 
be, and probably will be, considerable, and they ought to be tested 
previously against each other for this reason. 
A time may come in the life of a battery when its capacity may 
: not be equal to what is required of it, and it is difficult sometimes 
to determine from the appearance of the plates whether it is the 
negatives or the positives or both that require renewal, and the 
: well-known cadmium test is then the easiest method of settling the 
point. If, when a cell has been discharged down to 1:8 volts, 
and current is still being taken from it at normal rate, a piece of 
cadmium is introduced into the electrolyte (care being that 


his customer. 


it does not touch any of the plates), and the voltage taken between 
it and the plates, their relative conditions can be ascertained. 
When a battery is discharging, cadmium is negative to both posi- 
tive and negative elements, consequently, if the negative cadmium 
reading be subtracted from the positive cadmium reading, the P.D. 
of the cell is obtained, but when charging, cadmium gives a nega- 
tive reading to the positive element and a positive reading to the 
negative element, therefore the P.D. of the cell is represented by 
the sum of these readings. From this it will be seen that the 
metal cadmium offers & convenient standard by which the poten. 
tial of either plates can be determined at any period of work. A 
single cadmium reading, however, would have very little signifi- 
cance to anyone but an expert, and ir order to determine which 
element is actually giving out when the voltage of a cell on dis- 
charge is falling fast, it is advisable to take a series of readings on 
each plate : it will then be seen to which plate the falling voltage is 
attributable, 

If a battery is to be put out of commission for not more than a 
few weeks it will hardly be worth while to dry off,” if arrange- 
ments can be made to give a charg: at least once a fortnight, but if 
the cells are to stand entirely idle for many months, it is better to 
dry them off. After the cells have been fully charged they should 
be discharged down to 1:8 volts per cell, the electrolyte should then 
be removed from the cells and pure water substituted. The dis- 
charge should then be continued until the cells are short-circuited, 
the elements being afterwards removed and stored away. The 
method of drying off differs however in detail with the various 
makes. It may here be mentioned that charged negative plates 
should never be exposed to the air. as they rapidly oxidise and 
harden, and it is a matter of great difficulty to restore them to their 
former condition. 

Very warm situations are unsuitable for battery rooms. Some- 
times the room which is to contain the cells has a plaster ceiling 
and care should be taken that this is in such a condition that por- 
tions of it do not flake off and fall into the cells, as the addition of 
matter containing lime is highly undesirable. Some plants are 
arranged without any regulators at all, the battery being charged 
and discharged as a whole, the fictitious E.M.F. arising from the 
gas effect immediately after charging being corrected by a resistance 
in series with the battery which is gradually cut out until the normal 
discharge voltage is reached. This system is hardly applicable 
where any appreciable drop in the mains is likely to occur at times 
of heavy load, but is giving satisfaction in cases where the heaviest 
discharge called for does not occasion any fall in voltage. 


A lively discussion ensued after the Paper had becn read. Mr. W. R. 
Rawlings said he had had to lay up two large batteries, and had 
pursued the course of charging them up every two or three weeks and dis- 
charging them slowly. This procedure gave very good results, but could 
not always be enforced. Turning to the author's objection to working 
two batteries in parallel, he said that it was unfortunate this should be so, 
as it meant increased cost all round. He himself had run two batteries 
(having thin plates) in parallel with fair results. A booster, so strongly 
recommended by Mr. Crawter, was & running machine, and was often 
objected to because of the attendance it required. One firm of consulting 
engineers he knew always arranged the battery to be near the house 
which was to be lighted, being sometimes a considerable distance from 
the generator. Iu a certain case the generator was à mile distant from 
the battery, and the drop in volts between the two amounted to 20 volts. 
This plan appealed to him, as the butler could switch on more or less 
cells according to requirements. Mr. F. Suter instanced a case where the 
drainage of the battery room attached to a country mans:on had un- 
wisely been left to the architect, who emptied the drains into a lake, th» 
result being that the fish in the lake were poisoned. That contractor lost 
The instructions sent out by battery makers were gene- 
rally too meagre. A record ought to be sent up by the battery attendaut - 
once a week. A bell ought to be included in the battery connections 8 
as to give an indication when the battery was being overworked. Mr. 
A. B. Phipps agreed with the author as to the bad effect of running two 
batteries in parallel, and complained that hydrometers did not always agree 
in their readinge. Mr. E. Ratcliff asked when was the proper time for 
topping-up. Attention was drawn by another speaker to the fact that a 
battery could be too large, although this wasa rare case. He instanced a 
battery designed for 60 amperes normal, but generally only working at 
15 amperes. This battery proved to be very short-lived. Mr. C. Edwards 
asked whether batteries could not be run in parallel if water resistances 
were connected in series with the halves. Boostere, requiring much 
attention, could not be used for country houses, &c. Mr. L. G. Tate 
mentioned the case of a battery which became bad after three yeara' suc- 
cessful operation. This battery was working in conjunction with a com- 
pound generator whose series coils could be cut out. It transpired that 
the generatur had been charging the battery for a whole year in the 
wrong direction, and he would like to know if this would account for the 
failure. After several other gentlemen had spoken upon details of battery 
treatment, Mr. Crawter replied to the discussion. He said that under- 
charging affected the negative plate chiefly, while over-charging affected 
both plates. He agreed with Mr. Rawlings that drying-off was not as 
good as charging the battery from time to time and discharging slowly, 
but this could not always be carried into effect. It might happen that 
batteries worked satisfactorily in parallel, but this could net be depended 
upon. Battery makers did not like the accumulators away from the 
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generating plant because of the Jack of proper attendance. Batteries 


were generally too small for the work they had to perform, but the 
could algo be too large. in which case local actions might set in. He h 
come across a cell which not only did not require topping up, but 
produced an overflow of water. His theory was that moisure was absorbed 
by the acid of tbis cell which was situated in a draught of moist air. He 
w&rned his audience not to get up the gravity by adding acid, as the 
original amount of acid was still in the plates and had only to be got out of 
them. Fictitious readings were obtained if the gravity was read off while 
the cells were gassing. Vaseline was the best protection against corrosion. 
The Planté type of cell would stand reversing without da mage; io fact, 
this was sometimes done intentionally when the battery began to fall cff. 
Wood loards were good as separators. Ordinary wood would carbonise 
and thus required special treatment before it could be used for the purpose 
mentioned. Mr. Berry, before proposing the vote of thanks. said tbat 
contractors ought to insist upon (1) the attendant keeping a daily log-book 
and (2) upon a recording ammeter being connected in the discharge cir- 
enit. In country houses, having from 600 to 700 lamps, he had found 
5 M that the consumption ranged from about 80 to 90 amperes 
a volts. 


SOME NEW ELECTRICAL INSTRUMENTS. 


The new ‘‘ Thermo galvanometer " of Mr. W. Duddell should 
prove of great use for accurately measuring alternating currents of 
sinall magnitude, in cases where the high resistance of electromag- 
netic instruments is an ob. 
jection, and where a sufficient 
P.D. does not exist to render 
an electrostatic instrument 
suitable. Mr. Duddell'sinstru- 
ment has practically no self- 
induction, and can be used to 
measure currents down to 20 
microamperes at frequencies 
up to about 120,000 ~ per 
second. Another important 
advantage of the instrument 
is that it can be accurately 
standardised by continuous 
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instrument from dust and radiation. ö 
plane, but the instrument is used in conjunction with a lens, which 


heater is central under the junction. The sensibility of the instru- 
ment depends on the resistance of the “heater and on its distance 
from the thermo-junction. The “ heaters " are set up in small pro. 
tecting cases with contact rings, so that they can be interchanged 
quickly when it is desired to greatly alter the sensibility of the 
instrument. An adjusting screw, F, is provided so that the distance 
between the “ heater" and thermo-junction can be varied, and by 
this méans small changes in the sensibility can be made without 
altering the “heater or changing the shunts in use for the experi- 
ment. Shunts may be used with the instruments for measuring 
low. frequency, (under 1,000~) and continuous currents, but for 
high frequency currents, such as those employed in wireless tele- 
graphy, there is great uncertamty as to the ratio in which the 
current will divide between the instrument and shunt circuits. In 
actual use, the thermo-couple is protected by a heavy metal plate, E, 
which is removed in the figure, and a cover is used to protect the 
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Fia. 3.-- AyYRTON-PgRRY-DUDDELL 
TWISTED STRIP AMMETER. 


hia. 2 — DIAGRAM OF THERMO- 


GALVANOMETLR, 


The mirror M (Fig. 2) is 


gives an image on a scale at a distance of 1,000 cm. when used with 
the ordinary lamp and scale. 

A number of different heaters can be used, vary- 
ing in resistance from 1 to 1,000 ohms, so that the 
sensibility of the instrument can be varied from 
22 micro-amperes per 10mm. deflection to 2,000 
micro amperes per 10mm. deflection. The heater 
from 40ohms downwards are metal wires, those 
above 40 ohms consisting of a deposit of platinum 
on quartz. The instruu ent can be used for measur- 
ing the currents in ‘he receiving aerial in wireless 
telegraphy, for telephone currents, for the currents 
used in X-ray tubes and medical induction coils, and 
a variety of similar purposes. The Cambridge Scien- 


Fig. l.—'THE£ DUDDELL THERMO-GALVANGOMETER. 


current and used without error on circuits of any frequency or | 


wave form. At the same time, it is very dead beat, and is un- 
affected by magnetic fields. The apparatus is illustrated in Fig. 1 
and is shown diagrammatically in Fig. 2. In the field between the 
pole pieces N, S (Fig. 2) of a permanent magnet is suspended by means 
of a quartz fibre, Q, a single-turn coil or loop of wire, L, to the lower 
ends of which is fixed a thermo-couple. This loop is surmounted 
by a glass stem, G, which carries a mirror, M. Beneath the lower 
junction of the thermo-couple is fixed the heating resistance or 
"heater," one end of which is connected to the frame of the 
instrument to avoid electrostatic forces. The current to be 
measured passes through the “ heater,” raising its tempera- 
ture, causing the lower junction of the thermo-couple to rise 
in temperature above the upper, thus producing a current round 
the loop L, which is deflected by the magnetic field against the 
torsion of the quartz fibre Q. The deflections of the instrument 
are practically proportional to the square of the current when the 


tific Instrument Co., who are the makers of this 
instrument, announce that they aro about to intro- 
Cuco a form of thermo-galvanometer with pointer 
‘and scale, in addit/on to the type described above. 
Another new instrument which the same 
makers are now putting on the market is the 
Ayrton-Perry-Duddell twisted.strip ammeter. This remarkably 
simple apparatus corsists essentially of a very sensitive Ayrton- 
Perry twisted strip on which the mirror is mounted, and a 
temperature-compensation device to minimiso the zero-creep 
when the temperature of the whole instrument changes. The in- 
strument is shown in Fig. 3. In the centre is seen the Ayrton- 
Perry twisted strip, of which the upper part is twisted in one direc- 
tion and the lower part in the opposite. The mirror, with & very 
thin mica damping vane is fixed at its centro. The strip is stretched 
in a frame formed of the lower brass block, which forms one terminal, 
and a piece of ebcnite, the sides of the frame being formed by the 
compensating wires. This frame itself is stretched by means of a 
spiral spring fixed to the upper terminal block. 

The twisted strip and the compensation wires are made of the 
same metal; in fact, the strip is actually rolled from a piece of the 
sanie wire, so that they all have the same temperature-coeflicient of 
expansion. If the wires uud strip rise in temperature equally, then 
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the whole frame simply gets longer and no twist of the mirror 
ensues. If, however, a current be sent through the twisted strip, 
then it is caused to heat and twist up, deflecting the mirror. Owing 
to the fineness of the strip (0025 mm.) which is heated by the cur- 
rent the instrument is very quick in action. The mechanical periodic 
time is very short, about ‚4 sec., so that it is able to follow currents 
which vary over a small range as rapidly as 1 or 2 cycles per second. 

An instrument with a resistance of 20 ohms will give a deflection 
of 250mm. at 1,000 mm. scale distance with a current of 22 x 10-Samp., 
or with a P.D. of 0°44 volt. 

The instrument requires screening from quick vibrations of the 
order of g sec. This is accomplished by standing the instrument 


Fia. 4.—Grassor FLUXMBTER. 


in a heavy metal block, shown in Fig. 8, which is suspended by means 
of three wires. This form of apparatus, which has very small self- 
induction and capacity, can be used for observing the quick varia- 
tions of the R.M.S. voltage in supply stations produced either by 
cyclic irregularity of the engine or by phase swinging between 
alternators or convertors and other similar purposes. By working to 
a false zero a sensibility of 10mm. change in deflection for 1 per 
cent. change in the P.D. may be obtained. By dbsorvations of this 
kind it is often possible to trace the causes of alternators not opera- 
ting properly in parallel, and to find which engine and which par- 
ticular defect is the cause. 

The apparatus can be used as a voltmeter down to 0*1 volt and in 
series with high resistances up to 10,000 volts ; it can also, of courte, 


Fic. 5, —GRassor FLuxMETER, DIAGRAM OF CONNECTIONS. 


be used with a shunt to measure large currents. The robust nature 
of „5 renders the instrument suitable for carrying in the 
pocket. 

The same company are also introducing the Grassot Fluxmeter 
into this country. This is a suspended ballistic instrument based on 
a new principle and has the important advantage that its indications 
are determined solely by the total flow which has traversed the 
suspended coil, and are independent of the suddenness or slowness 
with which that flow has taken place. It has the further advan- 
tage over the ordinary ballistic galvanometer, that the index, or 
spot of light, comes permanently to rest a; the limit of i:s deflec- 
tion. If an 1 coil be connected to the terminals of the 
instrument and brought into some definite position in a magnetic 
field, the instrument can be used to measure the flux of magnetic 


induction embraced by the turns of the coil. When the exploring 
coil is moved to a position where it is traversed by a greater or less 
flux than that in its original position, the induction of the instru- 
ment starts into motion, and comes to rest again in a new position, 
the deflection registered being determined tolely by the change in 
the total flux of induction embraced by the coil. Whether the ex- 
ploring coil is moved suddenly from its initial to its final position, 
or whether it is moved gradually, the deflection observed is precisely 
the same. When the exploring coil is withdrawn to its original 
position, the index returns once more to the reading zero, where it 
comes to rest. The external appearance of the instrument is shown 
in Fig. 4, a mirror as well as a pointer being fitted to the moving 
system. In place of the usual type of suspension, possessing some 
appreciable torsional stiffness, a single cocoon fibre is employed, the 
upper end of this fibre being attached to a flat spiral spring, R 
(shown in Fig. 5), to minimise the effect of shocks. The arrange- 
ment of the stiff wire frame E fixed upon the coil B allows of a 
central attachment of both s and s', which are very thin silver 
strips, serving to lead the current to and from the coil B. The soft- 
iron core À is supported within the coil, between the pole pieces 
N, S of a permanent magnet, the field in the air-gap being of great 
and uniform intensity. An arrestment, controlled by & milled 
ebonite button in front of the instrument, serves to lock the coil 
when not in use, at the same time bringing the pointer back to 
zero. The circuit being closed, if the coil is displaced from its zero 

osition and then left to itself, so small a controlling force is exerted 

y the silk-fibre supension and the two silver-strip spirals that the 
index only creeps back excessively slowly towards zero. The 
restoring forces due to torsion in the suspension are practically negli. 
gible, the excursions of the coil when once set moving being limited 
only by damping influences—chicfly electromagnetic damping. 

1355 theory on which the action of the instrument is based is as 
follows: — 

Suppose an exploring coil be joined in series with the suspended 
coil. Let r=total resistance of the circuit, E= E. M. F. induced in 
the exploring coil at any instant, I= current which at any instant 
is flowing in the circuit, w = angular velocity with which the suspended 
coil is turning at any instant, 0—angular displacement of the coil 
reckoned from tho zero position, L=co-efficient of self-induction of 
the whole circuit, Mxz = moment of inertia of the suspended coil, 
— Kw = E. M. F. induced in the suspended coil B owing to its angular 
volocity w, Cl=mechanical turning moment experienced by the 
coil B in virtue of the current I flowing through it, - Ae — mecha- 
nical turning moment exerted on the coil B owing to the resistance 
of the air. l 

Now the pole pieces and the core are so shaped that, throughout 
the range of its possible motion, the coil lies in a fleld of unvarying 
strength, the other circumstances affecting it being likewise in- 
variable; accordingly L, K, C, A are all constant. Thus we have 
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dt 
Whence IE Ke Ss [d t 


therefore Mite = — (^ + z5) w +° E _CL dI 
T 


dt r dt 

In integrating with respect to the time, we will confine ourselves 
to the practical case, in which the swinging coil rests initially in the 
zero position with no current flowing in the circuit; while after 
exploring coil has been introduced into a magnetic field and brought 
to rest there, we observe the new position in which the index of the 
instrument comes to rest, the current being then, as at first, zero. 
Thus at both limits of the time-integration we have w=0, 1-0, con- 
sequently the above may be written l x 


0 — (a + 59 | wdt 4-© J Edt, or J Edt = (è ie. | 
Since A, C, r and K are all constants of the instrument and its 


connections, we have the interesting result that the deflection 9 is 
determined solely by the total value of the electromotive impulse 


Edt; and is the same whether that impulse is suddenly or gradually 


applied. In the last equation the coefficient of 0 is made up of 
two terms, of which the first arises from air damping, and the 
second from electromagnetic damping. The air damping is rela- 
tively very slight, so that the term ar may be neglected, that is to 
say, the resistance of the circuit has a negligible effect on the result. 

The instruments are standardised experimentally. With an ex- 
ploring coil of about 100 turns, with a mean area of about 6 sq. cm., 
field strengths up to about 1,700 lines per square centimetre can be 
measured. 

The fluxmeter. has a wide range of usefulness besides the 
measurement of field strengths in air gaps, &c., of dynamos and 
mo' ors, Investigations can be made on the distribution of mag- 
netism in various forms of permanent magnets, and measurements 
of permeability and hysteresis as well as the quantity of electricity 
discharged by & condenser. 
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A NEW INCANDESCENT LAMP. 


A new form of reflector lamp has been recently brought out by 
the Britannia Electric Lamp Works (Ltd.) of South Tottenham. 
The lamp, which is known as the “ Reflex," consists of an outer 
bulb of special form, shown in the illustration, with a reflecting 
surface. The lamp itself, which is of the short tubular type, is 
inserted in the centre of therefle:tor, and secured by a screw thread 
on the enlarged portion of the lamp cap. The outer bulb is of glass 
silvered on the back, and is provided with a ventilation hole. The 
distribution of light is very uniform, and the gain in illumination 
over & lamp without reflector is very marked. 

The following figures sre taken from a test made on one of these 
lamps by the Westminster Electrical Testing Laboratory :— 


Maximum horizontal candle-power without reflector .... 190 
Vertical candle.power without reflector ....... — À ..— 109 
Vertical candle-power with reflector .......... eee 84:9 
Watts 68:5 
Watts per max. hor. candle-power without reflector...... 3:60 
Watts per vertical candle-power without reflector ...... 6:28 
Watts per vertical candle-power with reflector .......... 0:93 


The distance from the photometer screen to the centre of the 
lamp was 49 in. when the measurement with the reflector was mado. 
At any other distance, probably, s^me slight difference in the candle- 
power would have been found on account of the focussing effect of 
the reflector. 
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REFLECTOR Lame BY THE Britannia ELECTRIC LAMP Co. 


These lamps sre manufactured by the Britannia Electric Lamp 
Works (Ltd.) at their South Tottenham Works under the super- 
vision of Mr. 8. Howath, to whom we are indebted for the infor- 
mation contained in this article. The works has not leen long 
established, but already turns out a very considerable output of 
incandescent lamps of the ordinary type, as well as these reflector 
lamps. We understand, however, that large extensions are about to 
be made, and when these are complete we hope to give some further 
particulars of the methods of manufacture, ineluding some new im- 
provements upon which the company have now concluded their ex- 
periments, and look forward to a justification of their belief that their 
old friend the carbon filament lamp has received a new lease of life. 

p— ——O —————— Sd a 

A New Method of Protecting Oables.—Herr Ernst Kuhlo, 
manager of the Stettin electricity works, describes, in a recent 
issue of the Elektrotechnische Zeitschrift, a new method of armour- 
ing electric cables devised by him and used with satisfactory 
results in connection with some 20 mi'es of network in Stettin. 
The method consists in surrounding the conductor or con- 
ductors with insulation and pressing a hard metallic cover around 
the whole so as to leave no air-space between the armouring 
and the insulation. Brass has been largely used so far, but 
copper and stéel are also suggested. Although the thickness 
of metal is sufficient to protect the conductors from mechanical 
injury and chemical influences, it is stated that the tube formed 
has a certain flexibility all the same. Cables protected in this 
manner are laid directly in the ground. — — - 
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CORRESPONDENCE. 
—— 
THE WILLANS AND ALLIS-CHALMERS STEAM 
| TURBINES. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sir: With reference to the description of the Allis-Chalmers 


steam turbine which appeared in your last week's issue, we 
would like to point out that this turbine is of the standard 
pattern made by Mesers. Willans & Robinson, subject to 
some later improvements, and that it includes methods of 
blade-fixing embodied in the now well-known patents of 
Willans & Robinson and Captain Sankey, the property of 
Messrs, Willans & Robinson, the American rights in which 
have been assigned to the Allis-Chalmers Co. . Though it is 
not so stated, it might possibly be inferred by a reader not 
acquainted with this fact, that some features of the design are 
of American origin, and it may be of interest to say that such 
is not the case.— Yours, &c., 


WILLANS & ROBINSON (LIMITED), 


Rugby, Jan, 16. C. S. Essex, Secretary. 


Dr. ERSKINEMURRAY'S PAPER ON WIRELESS 
| TELEGRAPHY. - - 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your article of December, 15, 1905, on “ Recent 
Advances in Wireless Telegraphy,” I find on page 357, 
under the paragraph “ Limited Distance in Transmission,” the 
following: “If the electric waves used in wireless telegraphy 
retained this form (hemispherical electric wave) we should find 
that the currents resulting from their action on the receiving 
aerial would vary inversely as the square of the distance.” 

In none of these discussions concerning limited distance 
have I ever seen mention of the very important factor of 
atmospheric condition at the sending and receiving stationa. 
In my opinion, no formula for power necessary to produce 
readable signals at a certain distance will be complete until 
the atmospheric conditions are taken into account. I experi- 
mented for an entire year in Alaska at the sets erected by the 
United States A¥my at Nome and St. Michael, and found that 
when a high wind containing much moisture was present at 
either station or at both stations the strength of the signals 
in the receiver fell off appreciably. Daily observations were 
made of barometer, thermometer, and anemometer, at both 
stations simultaneously, and in connection with these readings, 
the direction of the wind, the amount of moisture in the atmo- 
sphere, and the incoming strength of the signals received. At 
the sending station the high wire is charged to a high poten- 
tial, and is quite small in amount of current. It is, therefore, 

uite reasonable to suppose that before this potential breaks 

own over the spark-gap, a certain amount of it is taken away 
by vapour globules driven against it by the wind, which par- 
ticles are charged to the full voltage on the antenna at the 
time and carried away. All particles so charged take away 
from the effective strength of the signals at the receiving end. 
The same thing occurs to a less degree at the receiving end 
during the building up of the current, due to the continued 
train of waves cutting the receiving antenna, although to a 
much lesser degree. "E a 

These experiments were not contemplated at the time the 
stations were erected in Alaska, and the apparatus was, in con- 
sequence, quite crude. My method for determining the relative 
strength of the receiving impulse was to shunta certain portion 
of thecurrentin the telephone receiver by a resistance box placed 
across the telephone cords. By decreasing the resistance, the 
signals, of course, became fainter as the greater portion of the 
current was shunted from the spools. By cutting the sounds 
down so that the test letter was just distinguishable, a relativo 
measure was obtained by the amount of resistance unplugged. 
The receiver used was an electrolytic one, and the strength of 
the signals was therefore in direct proportion to the amount of 
wireless current passing through this receiver, and was not 
entirely due to the secondary current, as would be the case if 
a filings coherer had been used. 
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If my theory is tenable, it would seem that a large spread 
of wires in a moist, windy locality, would be inadvisable, and 
that the smaller the impinging surface, upon which the vapour 
particles could strike, the better would be the signals between 
any two stations. — Vours, &c., L. D. WILDMAN,  - 

Captain, Signal Corps, U. S. A., 
Chief Signal Officer, Dept. of California. 
San Francisco, Cal., Jan. 2. 


[If our correspondent’s view of the matter is correct, it 
should, we think, be easy to remedy the evil. If, instead of 
bare wire—whicb, we presume, he used-—insulated wire were 
employed, no such direct discharging action could occur. 
Covered wire has been widely used already in ordinary 
climates, and possesses, we believe, no property deleterious to 
signalling.—Ep, E.] 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : On further consideration I find that the part of a hemi- 
spherical wave close to the conducting plane is approximately 
cylindrical. The two theories are therefore identical as regards 
the earth's surface. In either case the divergence of the waves 
at the surface should follow the law I have given. In regard 
to the upper atmosphere I did not deny that dissipation of 
energy would take place. It undoubtedly does take place 
there, and the loss caused is one factor of the dissipation term 
in the equation. It is possibly the factor which determines 
the day and night variation. It is thus undeniably correct to 
say that on either theory the waves near the earth are cylin- 
drical ; and as to the upper layers of the atmosphere, is not a 
theory which takes into account the known facts in regard to 
these better than one that does not! particularly when by so 
doing the theory lends itself readily to the explanation of the 
phenomena of dissipation. 

I have to thank you for drawing my attention to Oliver 
Heaviside's article on Telegraphy in the Encyclopedia Brit- 
tanica, and am much pleased to see that my theory, though 
arrived at independently, is really an elaboration of one of his 
suggestions. In regard to the distance of penetration of the 
waves into the conducting layer of the upper atmosphere, I 
may point out to what an extremely small distance high fre. 
quency waves penetrate a conductor. In one of J. J. Thom- 
son's experiments a layer of rarified air, about jin. thick, 
formed a perfect screen for electric e &c., 

Glasgow, Jan. 10. J. ERSKINE-MURRAY. 


MAINTENANCE OF UNDERGROUND MAINS. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: Referring to your editorial on my Paper, “The Main- 


tenance of Underground Mains," I should like to correct the | 


impression it may convey that the Glasgow mains have been 

laid by contractors. Practically, the whole of the extensive 

distribution system of the Glasgow Corporation Electricity 

Department has been put down by the department's own work- 

men under the superintendence of the Corporation's mains 

engineers.— Y ours, &c., G. L. BLACK. 
Glasgow, Jan. 16. 


HOW TO SCREW CONDUITS, | 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your last issue, Mr. Schmahl of the Armorduet 


Mfg. Co., under the heading of * How to Screw Conduits,” 
appeals for uniformity in gauges and threads for tubing used 
for electric wiring purposes, on the basis of “Gas Sizes, 
Screwed Standard Gas.” While there can be no question that 
standardisation is advisable, I cannot agree that gas standards 
shouid be adopted, nor with the reasons which Mr. Schmahl 
adduces in support of his arguments for their selection. 

My own impression is that in the early days electric develop- 
ment was to an appreciable extent retarded by the too slavish 
copying of gas methods; the clumsy heavy electroliers manu- 
factured after the pattern of the old gas chandeliers were an 
eyesore to everyone; but it was apparently taken for granted 
that what was necessary for the old illuminant was equally 
required in the new, despite the fact that the conditions were 
altogether different. The gas tube, with its rough and uneven 


surface was even taken as a standard conduit, until experience 
taught differently, and so on. 

To deal with Mr. Schmahl's arguments in order : “So far as 
conduit tubes are concerned, my company has moved in the 
opposite direction to the majority of tube makers." Is this to 
imply that the whole of the conduit manufacturers have been 
developing on wrong lines, and the Armorduct alone, under 


| the guiding hand of Mr. Schmahl, producing the ideal conduit! 


If we are to believe this startling announcement, very strong 
evidence is required to show that conduit manufacturers are 
gifted with such a small amount of foresight as he attributes 
to them. | 

Mr. Schmahl next endeavours to support his contention by 
telling us: *My company have supplied their standard 
Armorduct screwed conduit, screwed gas size, and the material 
has heen used for a large number of important installations. 
Here we have dished up the old trade puff, and probably every 
conduit manufacturer desirous of a free advertisement could Say 
the same thing about his conduits, screwed with Whitworth 
threads; if it were not so the presumption would be that they 
would not be doing business in screwed conduit. 

The statement, Needless to say I shall not only advocate 
standardisation on the basis of gas sizes and gas threads, but 
. . . tubes of heavier gauge,” is not altogether without bias. 
The Armorduct Co. sells tube with gas threads, and obviously 
for this reason, though ostensibly on the broader question of 
uniformity Mr. Schmahl is willing to lend his support to stan- 
dardisation, provided ga3 threads are adopted. 

Lastly, “ I have made inquiries of a number of contractors, 
and in every case the opinion is, ‘Gas sizes, gas threads. 
Once again the free advertisement, the manufacturer telling 
the public that his (unbiassed) inquiry tends to show that 
everyone demands what he manufactures! Our experience 
is entirely in the opposite direction, contractors and con- 
sultants being strongly in favour of the exclusive use of the 
Whitworth thread, which was first used by the company I 
represent some seven years ago. This thread, which has since 
been adopted by other conduit companies, and has become 
generally known as the Simplex thread, is in every way more 
suitable for conduit work. It was selected in the first instance 
because the standard gas thread was not suitable for the gauge 
of screwed conduit in most general use, and I am of opinion 
that a tube having a wall exceeding No. 14 L.S.G. is an unne- 
cessary expense, besides being unwieldy and unnecessary for 
electric work. 

My company have not, with the single exception of the } in. 
conduit, ever supplied a screwed tube under No. 16 L.S.G. 

I do not, however, speak in the defence of a No. 19 gauge 
screwed tube mentioned by Mr. Schmahl in his letter, as this 
muat be mechanically weak. 

The, so-called advantages of adopting gas standards for the 
electrical conduit trade are, in my opinion, illusionary, for the 
following reasons :— 

1. They necessitate the use of a special size conduit (gas 
size), which, with the. exception of a few instances, do not 
conform to the standard conduit tube sizes used by the conduit 
trade in this country for electric wiring. | 

2. The fact so often urged that a contractor may have a set 
of gas stocks and dies is hardly worth consideration, as the 
initial cost is not heavy, and the state of the dies due to the 


-rough usage to which they are subjected in the gas trade unfits 


them for use in conduit wiring. 

3. The fact of using gas sizes gives rise to the very grave 
risk incurred when, for the sake of convenience, cheapness, 
&c., rough cast-iron gas fittings are used in place of properly- 
designed malleable conduit fittings. 

It seems to me that all Mr. Schmahl’s statements present no 
argument in any way favourable to the adoption of gas sizes 
and threads. I submit that unless very strong reason to the 
contrary is shown, it is permissible to assume that whatever 
sizes and gauges are in most general use at the time, are those 
which taken all round are the most advantageous for their 
purpose, and although I am quite prepared to take part in any 
meeting with the object of standardisation in the conduit 
business, I hardly think such a meeting will have much chance 
of achieving any useful purpose if others likc Mr. Schmahl 


THE ELECTRICIAN, JANUARY 19, 1906. 


attend it with the avowed object of only supporting it on the 
basis which happens to be the most suitable tor their own pur- 
poses.— Yours, Xe. 
THE SIMPLEX STEEL CoxNpviT Co. (LTD.), 
L. M. WATERHOUSE, 


London, Jan. 16. Director and General Manager. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read Mr. Schmahl’s letter in your last issue, 
but am unable to understand the purport of it. If his desire 
is to advertise the fact that he is now using gas standard 
threads, I may be allowed to compliment him on following the 
example of my company (tho General Electric Co.) and others, 
who have always employed them. 

As I understand the case, however, the proposed meeting is 
to decide what standard shall be adopted, and the pros and 
cons to be considered do not concern the user or the consulting 
engineer. J, as well as others, have fully understood the idea 
of the trade for years, and you will find it clearly illustrated 
by the specifications of the leading consulting engineers, which 
invariably call for standard gas threads. 

If, however, it is thonght advisable to settle this matter by 
public correspondence, the manufacturers who were present at 
the last meeting may consent to waive their right of being 
considered in the matter ; but as it is necessary that a uniform 
decision should be arrived at for any good purpose to be served, 
and seeing that Mr. Schmahl has already made up his mind on 
the point, I am forced to conclude that either our sympathy 
is due to those firms who now employ special threads, or, as 
is more probable, the discussion will result in a waste of time 
and your valuable space.— Yours, &c., C. E. GUNNER. 

London, E.C., Jan. 16. 


poe ———————À 


LEGAL INTELLIGENCE. 


— — 


Swansea Corporation v. National Telephone Oo. 


In the Appeal Court on Tuesday Lord Justice STIRLING, in referring 
to this case, said it was proposed to refer certain questions for inquiry and 
report to a referee. The Coust had made inquiry as to the person to 
whom such a matter might be referred, and were of opinion that Major 
Cardew, late R.E., would be a proper person to whom the matter might 
be referred on the following lines: — 

First, whether the laying down of sufficient junction wires between the 
several exchanges of the Corporation and the company respectively at 
Swansea, Mumble; and Morristown will afford all proper facilities for tha 
transmission of telephonic messages between persons using the systems 
of the company and of the Corporation. Secondly, if not, whether, in order 
that all such proper facilities should be furnished, it is necessary that 
the company sbould provide junctions, circuits, and directly connect its 
principal exchanges in Swansea with nine other places mentioned, or 
any and each of such places. Thirdly, whether any and what additional 
steps ought to be taken by the Corporation and the company respectively 
in order to afford such proper facilities. 

Mr. DANCKWERTS thought this did not make provision for what 
appellants considered the crux of the matter—namely, that wherever 
exchanges were connected the connection should be by means of double 
wires—one for all messages from the company’s station to the Corpora- 


tion station and another for messages in the opposite direction. 


Lord Justice STIRLING thought that was clearly provided for in the 
second clause. 
In the result, Lord Justice VAUGHAN WILLIAMS said the better 


plan would be for counsel to exchange views, and mention the matter to 


the Court on Monday next. 


In re Delm c» (Ltd.) 


In the Chancery Division N Monday, Mr. Justice Barton dis- 
missed an application on behalf of the General Electric Co. (Ltd.) for the 
compulsory winding up of defendant company. The registered office of 
thec mpany wa-in Dublin, and the nominal capital £2,000 (in £1 shares), 
the objecta of the company being to acquire the business of the Modern 
Electric Appliance Co. The con-pany was indebted to petitioners for 
£45. 16s. 10d. for goods soli and delivered. On April 13. 1904, defendant 
company passed a resolution to wind up, and ap; ointed Mr. R. Stephens 
liquidator, The petition was brought for information as to what had 
become of the assets. Plaintiffs wanted an explanation from Mr, Stephens. 
The balance-sheet showed an apparent surplus of assets over liabilities of 
£200. The creditors had, however, received nothing. The principal 
portion of the stock consisted of Delmico lamps and fittings, the voltage 
of which was unsuited for use in Dublin. The liquidator had unsuccess- 
fully endeavoured to cell the business as a going concern. 
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J. Defries & Son (Ltd.) v. Hare and Brown Potter. 


In the King’s Bench Division last Monday the hearing was concluded 
of sn action in which plaintiffs sought to recover £154 for work done 
and goods supplied at and to Savoy Theatre, London. The goods con- 
sisted of electroliera which were used for a particular scene, and also a 
number of bracket lights. As the defendant, Mrs. Brown Potter had 
become bankrupt since the action was brought, and Mr. Justice Binham had 
decided that her debts had become capable of proof, the only action was 
against the defendant, Mr. Gilbert Hare, who denied that the work was 
done for him or by his authority. 

In the result his Lordship said he should act on the assumption that 
the business was carried on by Mrs. Brown Potter for her own benefit, 
and that Mr. Hare was in no sense a principal or partner. That being 
so plaintiff’s case failed on that point. But plaintiffs said that Mr. Hare 
had held himself out as principal, and that, therefore, he was liable. On 
ihe facts of the case, he came to the conclusion that such was not the 
case, and he gave judgment for defendant with costs. 


Dickson v. R. W. Blackwell & Oo. 


At Perth Sheriff Court on Monday Sheriff Sym delivered his judgment 
in this action, brought by & labourer named Dickson to recover £300 
damages under the Employers’ Liability Act, 1880, or, alternatively, E178 
at common law. On May 22, 1905, pursuer was engaged, along with five 
other workmen, in lifting tramway rails on to a lorry at the Shore, 
Perth, when one of the rails canted and fell and injured pursuer and 
another workman. Purauer averred that defenders were at fault in not 
employing a larger number of men for the job and carrying out the work 
with the assistance of a crane. Defenders pleaded that the operation was 
a usual and proper one, and that the accident was caused solely through 
the fault or negligence of the fellow-servants of pursuer in releasing their 
hold of the rail in course of its being lifted after i$ had been slightly raised 
from the ground. They also pleaded that it was common knowledge that 
the rails could be safely and properly loaded without the assistance of 
machinery, and that the work was merely labouring work, which required 
neitber knowledge nor skill. 

The Sheriff upheld defenders' contention and held the action to be 
irrelevant. 


— M€—M M — — —— — 


Greaves v. Stalybridge, Hyde, Mossley and Dukinfield Tram. 
ways and Electricity Board. 

A decision was given at Piny bridge County Court on Jan. 11 by Judge 
Brown, K.C., in an action wherein plaintif claimed £30 damages for 
injuries sustained whilst travelling in an electric car on June 10 last. 

For the Board it was contended that under sec. 1 of the Public Antho- 
rities Protection Act, 1893, that as plaintiff did not commence proceedings 
until Dec. 11 he was one day after the six months’ limit. 

For plaintiff ıt was argued that as the last day of the six months 
fell on a Sunday he was entitled to commence the action cn the follow- 
ing day. 

The judge ruled that plaintiff was not entitled to the extra day, and 
gave judgment fbr defendants. | 


Inre Bahia Blanca and North-Western Railway Co. (Ltd.) 


In the Chancery Division on Tuesday Mr. Justice Warrington granted 
a petition of the company to alter the memorandum of association. 

Mr, HAMILTON, K.C., said the company had an electric tramway 
between the town and the port of Bahia Blanca, and, as it had to produce 
electricity for that, the directors thought they could work it more econo- 
mically if they were allowed also to supply electricity to other people in 
the port. _ 

Electrical Ore Finding Co. (Ltd.)—In the Winding.up Court on 
Tuesday the petition for compulsory winding up was withdrawn, the com- 
pany having gone into voluntary liquidation. 


British Pioneer E!ectric Light & Power Co. of India (Ltd.)— 
The Court of Appeal (the Master of the*Rolls and Lords Justices Romer 
and Cozens Hardy) last week dismissed the appeal of S. T. Biggs and 
G. R. Sawyer against the dismissal by Mr. Justice Joyce of a petition for 
ihe compulsorily winding up this company. "Voluntary liquidation has 
been decided upon. " 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Oldham Corporation Electricity committee require a junior assis- 
tant electrical engineer. Salary £80, increasing by annual incre- 
ments of £10 to £100. Applications to the borough electrical 
engineer (Mr. S. Wilmott Newington) by Jan. 22. 


Two junior demonstrators and lecturers are required (to begin 
work on May 1, 1906) at University College, Nottingham, one for 
physies and the other for engineering. Applications by Feb. 10 on 
forms to be obtained from the registrar. See an advertisement. 

A well-known firm of electrical engineers (a limited company) 
require a gentleman to act as secretary or commercial director. 
Would be required to invest £2,000 to £5,000, and should possess 
good commercial and some engineering knowledge. Applications 
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to Thos. Bowden, Son & Nephew, 42, Mosley-street, Newcastle-on- 


Tyne. 

The Brueh Electrical Engineering Co. invite applications from 
competent engineers to fill an appointment abroad. Applicants 
must have good all-round business-engineering experience and be 
capable of estimating for, negotiating and carrying through engi- 
neering schemes, &c. Applications to A," Brush Co., Belvedere 
road, London, S.E. 

The Brush Co. also invite applications from engineers com 


to act as district representatives. Applications to J., Brush Co., 
Belvedere-road, S.E. 


A professor of physics is required at the East London College in 
Salary £400 per annum. Applications 


succession to Dr. Lehfeldt. 
by Feb. 8. 

Hackney (London) Council require an electrical draughtsman. 
Salary £180 per annum. Applications by 4 p.m. Jan. 29. 

Leyton Council want a clerk of works to superiotend the construc- 
tion of the permantnt way of new tramways. 
week. Applications by noon 27th inst. 


— — 


Mr. J. P. Kemp, recently representing Sir A. B. W. Kennedy on 


the Mersey Tunnel contract, has been appointed resident engineer 


at the Summer-lane station of Birmingham Corporation. 

Mr. Frank Forrest, of the Charing Cross, West End & City Elec- 
tricity Supply Co., has been appointed sub-stations superintendent 
in the Birmingham electricity supply department. Mr. Forrest 
takes up his duties in Birmigham on March 1. 

Mr. John Eustace, formerly mains superintendent to West Ham 
Corporation electricity department, has been appointed deputy 
engineer and manager of the department, at a salary of £200 
per annum. 

Mr. J. E. H. Preedy, of Southampton, has been appointed mains 
engineer at Dartford. 

Liverpool Electric Power and Lighting committee recommend the 
appointment of Mr. Alfred-G. Smith, assistant lighting engineer, as 
gas inspector and superintendent of street lighting, at £400 per 
annum. 


Alleged False Pretences.—At Marlborough-street (London) 
Police Court, recently, John Saunders Sayer, engineer, was committed 
for trial on a charge of having obtained by false pretences sums of 
£1. 10s. 6d. and £2. 2s. fram Mr. Duncan Watson, electrical engi- 
neer, Charing Cross-road, London. . 

Mr. Watson stated that in September Sayer called at his office and 
asked if he would tender to specifications (which he produced) for electric 
lighting of certain country residences. Believing the spécifications to be 
bona fide, he tendered, and when Sayer asked for deposits he advanced 
them, but declined to lend him money to pay expenses for a visit to the 
country in connection with the matter. One of the tenders amounted to 
£630 and another to £1.160. Later defendant wrote stating that two of 
the contrects had fallen through. He (Mr. Watson), since the arrest, bad 
received from prisoner a cheque for the money advanced, but had not 
paid it into his bank. 

Detective-sergeant Curry said he had ascertained that the prisoner had 
obtained about £200 during the past few ycars. 


Australasia.—At Broken Hill N.S.W., the local Electricity 
Supply Co. serve a district with a population of about 380,000. 
Single phase current has been supplied for private lighting and 
power since 1891, overhead distribution, with transformors on posts. 
The municipal authorities have under consideration the question of 
buying out the present company and adopting electricity for street 
lighting. The Broken Hill mines are commencing to employ elec- 
tricity for power, and the Block 10" and Central mines have 
three-phase plant at work aggregating respectively 600H.P. and 750H.P. 
The Proprietory” mine is using electric haulage (direct current 
trolley wire) on its tailing dumps, while several of the other mines 
are, we understand, seriously considering the question of electrifi- 
cation. In fact, most of the mines already have amall electric 
plants for lighting their offices and in some cases the shafts, but 
none are systematically lighted underground up to the working 
faces. Adelaide, Melbourne, and Sydney are the source of supply 
of all kinds of electrical goods to the Broken Hill distiict, British, 
N and Continental houses being well represented in these 
eities. 

Bermondsey.— The Council have agreed with the London Electric 
Supply Corpn. for the supply by the company of current for lighting 
the new St. Olave's library at 31d. per unit. 


Birmingham. — The Board of Trade have withdrawn their objec- 
tion to the use of covered - roof tramcars. Some time ago the Cor- 
poration gave an order for 200 new cars, and 50 of these are too far 
advanced for the top decks to be added except at considerable ex- 
pense. The remaining 150 will, however, be constructed ac:ording 
to the design originally approved by the committee. 


tent 


Salary £3. 5s. per 


Birmingham and District Electric Olub.—The Presidential 
address read by Mr. J. A. Jeckell to the members of this club on 
Saturday last dealt with general rather than technical problems. 
The greater part of Mr. Jeckell’s address was taken up in com- 
paring British and foreign characteristics and methods, and nume- 
rous instances were cited with the object of proving that some of 
our methods were slipshod and antiquated compared with those of 
our competitors of other nationalities. The speaker attributed much 
of this to a lack of proper technical education, and pointed out how 
the extraordinary ease and accuracy with which calculations could 
be made in connection with electrical engineering problems had 
undoubtedly formed one of the chiéf factors in developing this great 
industry. Men whose minds were trained to these accurate scientific 
calculations naturally looked critically into other branches of manu- 
facture, and wondered why the same extraordinary accuracy could not 
be at any rate imitated in connection with these branches of work. 

. Birstall.—The Council have received sanction to a loan of £2,000 
for electricity supply. 

Bolivia.— On Dec. 1 last the line of railways built by the Bolivian 
Government (and to be worked on full completion by the Peruvian 
Corpn., Ltd.) was opened at La Paz. The line, which consists of 
6 miles of single track, is built to metre gauge and is worked on 
the overhead trolley system. The total length of railway at present 
in operation is 9km. of electric and 87km. of steam. The power 
house equipment includes two 600H.P. gas engines, made by the 
Premier Gas Engine Co., of Sandiacre, Nottingham, and driven by 
Mond gas plant, manufactured by the Power Gas Corpn., Stockton- 
on-Tees. La Paz is the chief city of Bolivia, and hes in a cup- 
shaped hollow. The steam railway stops at a place called the Alto, 
1,500 ft. above the city, and the electric line has been built to bring 
down the passengers into the city proper, an operation which has 
hitherto been performed by mules and antiquated vehicles. The 
track of the electric line, due to the gradient (max. 1 in 16, rulin 
gradient 1 in 18, sharpest curve 325 ft. radius) is of engineering and 
scenic interest. The reason for adopting gas plant as motive power 
is that coal at La Paz costs £6 sterling per ton. 

Brandon and Byshottles.--A meeting of ratepayers has passed 
a resolution protesting against the action of th» Council in with. 
holding their assent to the application of the County of Durham 
Electrical Power Distribution Co. for a provisional electric lighting 
order. The company offered to supply current at 32d. per unit less 
5 per cent., and the present price of gas in the district is 3s. 2d. 
per 1,000. 


Ohili.—4A decree has been issued granting the Compañia General 
de Electricidad a concession for supplying current for lighting and 
power to the town of La Cruz (Quillota). 


Colchester.— The Council have agreed to reduce the charge for 
electric current supplied to Colchester Barracks to 34d. per unit. 


Devonport.—At the end of 1905 the equivalent of about 30,000 
8c.p. lamps was connected to the electric lighting mains. An agree- 
ment has been entered into between the Admiralty for the supply of 
electricity to the Royal Marine barracks and long room. 


Dundee.—The Caledon Shipbuilding & Engineering Co. are about 
to adopt electric driving for their larger machines, some of which 
require to run continuously throughout the night, and have suggested 
that the Corporation should allow them a throw-over switch, per- 
mitting of power being drawn from the public mains, when required. 
This, however, the Electricity committee recommend the Council, 
on the advice of the borough electrical engineer (Mr. H. Richardson), 
not to concede. | 

The electric lighting mains are to be extended to San Salvador 
Church. 

Electricity in Mining.— Reporting upon the employment of 
electrical machinery and apparatus in the South Wales district, a 
contemporary states that 

The exceptionally gaseous nature of South Wales steam coal prohibits 
the general use of coal cutting machines, but for haulage, lighting and 
various surface as well as underground purposes electricity has been intro- 
duced on a very large scale. A few of the collieries (notably the Powell 
Duffryn) have laid down their own producing plant, but the majority of 
the collieries obtain their supply from the South Wales Power Distribu- 
tion Co. The electric power plant at the Powell Duffryn Steam Coal Co.’s 
Aberaman collieries is at Middle Daffryn, in a central position for the 
supply of power and light to seven of the company’s collieries, and the 
horse-power of motors at each colliery at the present time is as follows : 
—Aberaman 1,020, Cwmneol 340, Fforchaman 765, Old Duffryn 545, 
Lletty Shenkin 450, Abercwmboi 230, Washery 100, Lower Duffryn 1,200. 
Total 4,050 H.P. 

Exhibition.—The North Eastern Counties Electrical Exhibition 
will be held in the Exhibition Hall, St. Mary's-place, Newcastle-on- 
Tyne, from March 24 to April 21 inclusive. The exhibition, which 
is under the auspices of the local electricity supply companies, Sun- 
derland Corporation electricity department, the Electrical Con- 
tractors' Association (northern section), &c., is being. organised for 
the purpose of displaying the latest developments in electric lighting, 
traction, power, heating, &c. 


THE ELECTRICIAN, JANUARY 19, 1906. 


565 


Falmouth.—The Council have approved the plans for the erec- 
tion of electricity works, and the work of cable laying has com- 
menced. 

Fatalities.—A sad fatality occurred at Bath on Sunday last. A 
little boy having fallen into the river Avon, an engine-man named 
Jas. Gibbons and a stoker named Geo. Wood, employed at the Cor- 
poration electricity works, and who happened to be passing, imme- 
diately plunged into the water and made a gallant but unsuccessful 
attempt to rescue the child. Unfortunately, Gibbons was carried 
down by the flood and lost his life. The Mayor (Mr. C. B. Oliver) 
has opened a fund on behalf of the widow and children of Gibbons, 
and amongst the subscribers are the borough electrical engineer (Mr. 
Francis Teague) and several members of the Council. 

At an inquest which was held at Manchester on Monday 
into the death of a man who died from the effects of a fall 
from a tramcar on the previous Friday the coroner (Mr. E. A. 
Gibson), asked if the accident would have occurred had the staircase 
been enclosed, and a tramway official said the enclosed staircases 
were being condemned by the Board of Trade. In fact, there was 
now a regulation that they would not be passed as this type of stair- 
case obstructed the view of the motor-man. A verdict of accidental 
death was returned. 


Fire Alarm Systems and Fire Risk Rates.—The Fire Offices 
Committee have at length decided to reduce the cost of insurance to 
users of approved automatic alarms. The extent of the reduction 
has not yet been announced, nor are the regulations yet issued, but 
the committee have notified the May-Oatway Fire Appliances (Ltd.) 
that their system has been approved and will carry the rebate. At 
the end of 1904 the May-Oatway Co. put in a petition, headed by 
the Glasgow Corporation and very influentially signed, asking 
the committee to recognise the company's automatic alarm 
in this country, and pointing out that they had already done so 
abroad for nearly two years. The result is that the committee after 
a lengthened and patient investigation, have not confined the recog- 
nition to the May-Oatway Co.'s excellent system, but have included 
others as well. The decision should have the effect of greatly ex- 
tending the use of automatic fire alarm systems, which have now 
reached a high degree of reliability. We understand that the 
Pearson fire alarm system has also been approved by the Committee, 


Glasgow.—The Electricity committee recommend that in future 
where a supply of electricity is taken for power purposes of 500,000 
units or more per annum, with not less than 2,000 hours’ use per 
annum, the charge shall by jd. per unit. 


Handsworth.—The Council have decided to oppose the Shrop- 
shire, Worcestershire and Staffordshire Electric Power Bill. 


Harrow-road and Paddington Tramway s.—The Board of Trade 
have approved the plans submitted by the Harrow-road & Padding- 
ton Tramways Co. for the reconstruction of their tramways. On 
the request of the company approval has been given to the use of 
Thermit welded joints. 


Hudder: fleld.— For the nine months ended Dec. 31 the tramway 
traffic receipts amounted to £56,750, and total working expenses to 
£28,918, the gross profit being £27.837. After meeting capital 
charges and paying rent of leased lines (418.386), the net profit was 
£9450. 

Hythe.—The Council have decided, by the mayor's casting vote, 
to support the National Electric Construction Co.'s tramwaysscheme, 
subject to the company entering into an agreement to carry out cor- 
tain street widenings and to deposit the money promised for the 
Council's assent. 

New Romney Council will support the Sandgate & Hythe Tram. 
way Co.’s scheme for the construction of electric tramways in this 
district, provided the company psy the Council' expenses and 
deposit £500. ~~ | | | 

Isle of Thanet Tramways.—The Isle of Thane; Electric Tram- 
ways & Lighting Co. notify that a portion of the line in Ramsgate 
will be altered in accordance with the suggestion of the Board of 
Trade inspector, and that investigations are proceeding with a view 
to discover the most satisfactory apparatus for the application of 
tac slipper brake. 


Italy.— Official sanction has been granted to the Postal Tele. 
graph Department for the expenditure of about £95,000 on the 
erection of new telegraph lines and the improvement of the existing 
telegraph service of the following towns: Genoa and Messina, 
Naples and Turin, Bari and Florence, Reggio (Calabria) and Naples, 
Rome and Venice, Genoa and Milan, Florence and M lan, Milan 
and Venice. The expenditure is to be spread over seven years. 


, Korea.—A correspondent informs us that the political upheaval 
in Korea has caused numerous changes, extending, he understands, 
to those who have hitherto been directly associated with the Korean 
Government telegraph and electricity departments. The former 
Director-General of Korean telegraphs (Gen. Min Sang Ho) has 
been replaced, and Mr. Muhlensteth, who has for many years occu- 
pied the post of Superintendent of the Imperial Korean Telegraphs 


and telephones, has also had to make way for a Japanese official. Mr. 
Muhlensteth, we believe, is remaining at Seoul, exercising his pro- 
fession as an electrical engineer and open to transact business in 
Korea on behalf of British firms. We understand that English capital 
is shortly to be invested in the extensions and improvements, and the 
American-owned and managed tramway system. These extension 
works and new lines of tramways are to commence construction 
in the early spring of 1906. 


Lanark.—The County Council have decided to proceed with their 


applications for provisional electric lighting orders for Bothwell, 
Uddington, Bellshill, Blantyre, Shettleston and Tolleross. 
Council have also decided to oppose the Rutherglen (Burgh) Order. 


The 


Light Railways.—Cirencester Council will oppose the Ciren- 


cester-Fairford light railway scheme unless the promoters abandon 
& proposed level crossing and substitute a bridge. 


Objections to the transfer of the Halesowen Light Railways 


Order to the Empire Electric Light & Power Co. must be lodged 
with the Light Railways Commissioners by 27th inst. 


Liverpool.—During the past year 119,124,644 passengers were 


carried on the Corporation tramways and the car-miles run were 
12,066,963, the receipts being £550,121, an increase of £9,205 for 1904. 


London County Council Tramways.— Successful trial runs were 


made on the new section of the electric tramways between Lewis- 
ham Obelisk and a junction with the Greenwich route at the 
„Marquis of Granby," New Cross. 
opened early next week. 
Obelisk to Rushey Green is being constructed and will be ready for 


working in two or three months. 


The new line will probably be 
Another extension from Lewisham 


Longton.—The Council have fixed the charges for current sup- 


plied between 6 a.m. and 6 p.m. for power at 24d. per unit up to 500 
units per quarter, 21d. up to 1,000, 2d. up to 1,500, 12d. up to 2,000 
and 14d. up to 10,000 units. 


Maidstone.—The Electricity and Light Railways committee have 


been authorised to organise an electrical exhibition to be held in the 


early spring. 

Municipal Telephony.— Manchester Telephone committee con- 
sidered on Thursday last week a further communication from 
Messrs. W. Thomson and F. Scott (representing the Mutual Tele. 
phone Synd.) emphasising their claim to reimbursement by the 
Corporation of certain expensesincurred by them prior to the decision 
of the Council to undertake a municipal telephone service for Man- 
chester. Claimants assert that they were induced to cease their 
efforts to establish a company on the representation that a muni- 
cipal service would be established, and that as that undertaking has 
not been carried out it is only right that they should be refunded 
some of their outlay t The subject is to be discussed at a future 
meeting of the comnujtee. . Uns. uu M 


Municipal Wiring’ and Motor Letting.— Hull Chamber of 
Trades has protested against the clauses in the Corporation’s bill 
which confer powers as to wiring, letting motors on hire, &». 

Old P. & O. Blectrical Engince:8.—4A meeting of old Batti- 
Wallahs, with the object of &n annual reunion, will be held a* 
Westinghouse-buildings, Norfolk.street, London, W.C., on 29th inst., 
at 5 p.m. It is requested that those who have not been commu- 
nicated with will attend, or communicate with Mr. E. Sheppard, 
20, Bucklersbury, I. C., the hon. sec. pro tem. 

Personal.—Mr. T. Boyden has recently resigned the general 
managership of the Lister Electric Mfg. Co. in order to take up the 
management of the Morganite brush and other electrical manu- 
factures of the Morgan Crucible Co. at Battersea Works, London, 
and was recently the recipient of a presentation by the members of 
his staff and the employes of the Lister works of a complete set of 
Diekens' works, as a mark of peraonal appreciation on the sever- 
ance of his connectien with the firm. : 

Royton.—The -Council have been granted an extension of time 

until April 30 to comply with the'terms of their 1901 electric light- 
ing order. 
' Sheffield.—The Electric Light committee have made the follow- 
ing reply to the resolution of the Sheffield Chamber of Commerc: in 
support of the objections of the Sheffield Electrical Contractors’ 
Association to the business of wiring consumers’ premises, &c., 
carried on by the Corporation electric supply department. 

The committee regret that the Chamber of Commerce should lend itself 
to supporting the efforts of persons who desire to benefit themselves at 
the public expense, and that the Chamber should have passed the resolu- 
tion without first communicating with tha Corporation to ascertain the 
facts of the case. | 

The committee recommend the City Council to inform the Chamber of 
Commerce? that the wiring and fittings department of the electric supply 
department was necessarily pushased, at great cost, under Parliamentary 
sanction, as part of the undertaking of the Sheffield Electric Light & 
Power Co. 

That work is executed by the department only for persons already con- 
suming electric current supplied by the Corporation, or for persons about 
to become consumers. 
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the most recent discoveries of science, and in the work of the Glasgow 


That in the opinion of the committee it is necessary, in the public in- 
terest and for the maintenance of a high standard of work, that the Cor- 
poration should continue to execute work of the kind referred to. | 

That all persons and firms in the city carrying on the electric wiring 
and fittings business have commenced to do so since the business now 
carried on by the Corporation was first established. 

That if it be, as stated, that the wiring and fitting contractora cannot 
carry on their business profitably, it is due to undue compotition amongst 
themselves. 

That the committee have, on several occasions, received deputations of 
the wiring and fittings contractors, and fully investigated their complaints, 
and they have entirely failed to substantiate any grievan*e against the 
electric supply department, or to show why the wiring and fittings busi- 
ness, purchased at great cost out of public moneys (the debt for which is 
still largely unpaid), should be discontinued for the benefit of private 
tradera. 

The committee have no desire to injure the wiring and fitting con- 
iractors in their business. The committee simply carry on the wiring 
and fittings departments as purchased by them with as little competition 
to the electrical contractors as possible. 


Shoreditch ( London). —Application is to be made by the Council 
to the L.C.C. for an advance of £14,905, balance of a loan of £91,905 
sanctioned in respect of electricity supply. It was resolved by the 
Borough Council on Tuesday to also apply to the L.C.C. for sanction 
to borrow an additional £23,555 for electric lighting. : 


South London Tramways.— In regard to Wandsworth Council's 
appeal as to certain tramway feeder pillars in three thoroughfares, 
the Board of Trade have, without coming to any conclusion on the 
legal question as to arbitration, appointed Mr. A. P. Trotter, the 
Board’s electrical adviser, to visit the streets in question and confer 
with the parties with the view of finding a satisfactory solution. 


Sowerby Bridge.—The Board of Trade have extended the 
Council's 1900 electric lighting order for another year. 


Spanish Telegraphs. — A special credit for about £8,300 ha: been 
sa ctioned as the cost of repairs to submarine telegraph cables 
belonging to the Spanish Department of Posts and Telegraphs. - 

The Eastern Tramways Co. of Madrid have been granted a con- 
cession for the construction of an electric tramway in that city. 


Speed of Tramcars.—Dublin United Tramways Co. recently 
applied to the Board of Trade for permission to increase the speed 
of their electric tramcars, and Lieut..Col. von Donop, R.E., held 
a conference on the subject with the company and Dublin Cor- 
poration, and has fixed the speeds generally at 8 miles with 
special exceptions of 12, 10, and 4 miles an hour in certain places. 
The city engineer and the Paving committee at the Council 
meeting last week recommended that these specds be approved. 
Much opposition was offered, and in the end the report of the com- 
mittee was withdrawn. In the course of the discussion Councillor 
P. J. Daly “ protested against a holocaust of children being offered 
up to inflate the dividends of bloated capitalists >! 


Surbiton.—At a ratepayers’ meeting the Council's Omnibus Bil, 
for further electric lighting powers, &c., has been rejected. 


Swanage.—The Council last week sealed the agreement between 
themselves and the Bournemouth & Poole Electricity Supply Co. 
with regard to the supply of electricity in the district by the com- 
pany and has decided to consent to the application of the company 
for the necessary provisional order. 


Thornaby-on-Tees.—The Board of Trade have sanctioned the 
transfer of the Council's electric lighting order to the Cleveland & 
Durham County Electric Power Co. 


Warrington.—The Council have decided to apply for sanction to 
& further loan of £10,000 to cover the cost of electric lighting exten- 
sions during the next three years. 


Willington.—The Council have notified the County of Durham 
Electrical Power Distribution Co, who are applying for a pro- 
visional order, that they object to the laying or placing of high- 
tension mains or cables within the Council's district other than 
underground in the town areas and also to applicants obtaining a 
monoply in the district. 


Woodford.—The Council have resolved to oppose the application 
of the National Provincial Electricity Corpn. for a provisional elec. 
tric lighting order. 


Dinnerg.—The annual dinner of the staff and officials of Glasgow 
Corporation electricity department was held on the 11th inst., Lord 
Provost Bilsland presiding. There were also present ex-Bailie 
Willock, convener of the Electricity committee, Bailies Burrell and 
P. G. Stewart, ex-Bailie Mackenzie (Edinburgh), &c. 

Ex-Bailie MackENziE, in proposing the toast of the Corporation of 
Glasgow, said nobody objected in principle to municipalities carrying on 
electrical undertakings, because it was perfectly evident that no private 
person or company could do it equally well. Glasgow was making extra- 
ordinary strides with its electrical undertaking. 

The Lon» Provost, replying, said among the various departments of 
municipal work there was none more interesting than the one under whose 
auspices they were met that evening. In the electricity depa:tment they 
had one of the most recent instances of municipal service claiming 


department the twofold effort to supply light and power was meag 
with great success, and was doing excellent service in the interests an 
for the well-being of the citizens in contributing towards making the 
atmosphere of Glasgow purer, because more free from smoke. 

Col. Youne, proposing the toast of the Electricity committee, com- 
mented upon the immense progress which the electricity department had 
made during the 13 years of its existence. In 1892 it had only 37 customers, 
but it was not long before the advantages of the light became known, as 
a result of which there wag very soon a great demand from all classes. 
In 1892 the committee laid down generating plant of 1,000 H.P., and at 
present they had a generating power of 25 times that amount. 

Ex-Bailie WILLOock, replying, said the committee's desire was as far as 
possible to reduce the price of electricity for power and lighting so that it 
might be placel within the reach of every one. 

The employés of Norwich Electric Tramways Co. were entertained 
to dinner on Tuesday evening by the directors of the company. 

The engineer and manager (Mr. A. W. Banister), who was in the chair, 
said that the past Year's record was a most creditable one. They had 
run 1,082,568 miles, and had carri-d 7,796,514 passengers. They had 
only had two accidents. 


TRADE NOTES AND NOTICES. 


Wee — 
TENDERS INVITED. 


Hammersmith (London) Council invite tenders for stores for 12 
months ending March 81, 1907, including arc lamp carbons. &c.. 
brooms, brushes, electrical goods, files, firebricks, &c., gauge glasses. 
meters, oilman's goods, packing and jointing materials. screws, tools. 
Welsh smokeless and other steam coal. Forms of tender, &c., from the 
borough electrical engineer (Mr. G. Gilbert Bell), Electricity Works. 
85, Fulham Palace-road, London, S.W. Tenders to the town clerk 
(Mr. H. Thompson), Town Hall, Hammersmith, by 4 p.m., Feb. 7. 
See also an advertisement. 

Hammersmith (London) Council also want tenders by 4 p.m. 
Feb. 7 for Welsh smokeless steam coal for the electricity works. 

Barnes District Gouncil invite tenders for supply, delivery and 
erection of 300 kw. steam dynamo, together with switchboard panels 
and connections. Specifications, &c., from the electrical engineer 
(Mr. C. S. Davidson). Tenders to the Town Clerk, Council House, 
High-street, Mortlake, S.W., by Feb. 12. 

Bristol Electrical committee invite alternative tanders for 2,000 kw. 
and 8,000 kw. single-phase turbo-alternator (2,000 volts, 93 periods), 
together with condensing plant. Particulars from the city electrical 
engineer (Mr. H. Faraday Proctor), Temple Back, Bristol. 

Bristol Docks committee want tenders by 10 a.m. 25th inst. for 
the electric lighting of two sheds and for the maintenance of the 
work for 12 months. 


Aberdecn Electricity Committee invite tenders for supply and 
delivery of one cast-iron disc fly-wheel for fitting toa Willans engine. 
Tenders to the City Electrical Engineer (Mr. J. Alex. Bell), Elec- 
tricity Works, Millburn-street, by noon Jan. 22. 

Fulham (London) Council invite tenders for supply and erection 
of (a) steam piping, (5) water and exhaust piping. Tenders to the 
town clerk (Mr. R. M. Prescot), Town Hall, Fulham, by noon Jan. 81. 

Plymouth Corporation electricity department invite tenders for 
the supply of stores for the 12 months to March 81, 1907, including 
paper-insulated cables, transformers, a.-c. meters, oils, &c. Tenders 
to Mr. E. G. Okell, borough electrical engineer, by Jan. 24. 


Battersea (London) Electricity committee want tenders by noon 
Feb. 5 for a direct-current steam generator (either 750-850 or 
1,000 kw. and 460 to 550 volts), piping, ejeetor condenser, arc lamps, 
and arc lamp globes and columns. me | | 

Stoke-upon-Trent Electricity committee invite tenders for 12 
months’ supply of meters and demand indicators. Tenders to Mr. 
P. J. 8. Tiddeman, Electricity Works, Stoke-on-Trent, by Jan. 31. 

Birmingham Electric Supply committee want tenders by noon 
Feb. 6 for the erection of four sub-stations at Bordesley and by 
10 a.m. Feb. 7 for the erection of a fifth sub-station at Balsall Heath. 

Cheltenham Corporation want tenders by Feb. 8 for 19 months' 
supply of stores, including electric light fittings, ironmongerv, oils, 
coal, &c. 

Camberwell (London) Council want tenders by 5:80 p.m. Jan. 29 
for 12 months’ supply of stores, &c., indluding electric lamps, iron- 
mongery, &c., and the maintenance of telephones and electric bells. 

The directors of the Manchester Ship Canal want tenders by 10 
am. 12th inst. for six months’ supply of stores, including carbons, 
ironmongery, &c. 

Pontypridd Council want tenders by Feb. 18 for supply, &c., of 
300 kw. steam dynamo. 

Hull Corporation want tenders by 10 a.m. of Feb. 12 for air space 
telephone cable and extension of telephone multiple switchboard. 

Kilmarnock Corporation want tenders by 5 p.m. 30th inst. for 
construction of a railway into Riverbank electricity and gas works. 
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Shipley Council invite tenders until noon Jan. 26 for an electrical F Reaction Manchester; Telephone 5155. The senior partner is 


installation at the new fire station. 


Tenders are invited by Jan. 26 for the supply of electric light and 
yower to the commune of Gilly (Belgium). Tenders to the Com- 
munal Offices, Gilly, where further information can be obtained. 


TENDERS RECEIVED AND AOCEPTED. 


Bermondsey (London) Council have received the following 

tenders for supply and erection of a s'eam dynamo :— 
Brush Co. (accepted) ........ £2,609. 

British Thomson-Houston Co., £3,129, £3,450, £3,838, £3,570, £3,348, 
£3,497 ; British Westinghouse Co., £3,766, £4,046, £3,696, £3,764. 103. ; 
Bruce Peebles & Co., £3,333, £3,667, £3,412; Crompton & Co., £3,356, 
£3,522, £3,867, £3,523, £3,434, £3,474; Browett Lindley & Co., £3,190, 
£3,253, £3,363, £3,302, £3,297, 43.273, £3,196; Dick, Kerr & Co., 
43, 150, £3,434, £3,535, £3,272, £3,482 ; Vickers, Sons & Maxim, £3,158 ; 
Electrical Co., 43.844; Electrical Construction Go., £3,178, £3,439, 
£3,478, £3,572, £3,872; Fairbairn Combe-Barbour-Lawson, £4,240; 
J. Fowler & Co., £3,008, £3,147. 10s.; General Electric Co., £3,616. 10s., 
£3,930. 10s., £3,525, £3,212. 158.; J. Howden & Co., £3,346; Mather & 
Platt, £3,410, £3,555, £3,455; C. A. Parsons, & Co., £3,476; Phenix 
Dynamo Mfg. Co., £3,074, £2,820; £3,161; £3,474; Thomas Parker 
(Ltd.), £3,386, £3,290, £3,534, £3,685; British Electric Plant Co., 
£3,190, £3,310, £3,284, £3399, £3,400, £3,655; Siemens Bros. & Co., 
£3,045 ; £3,088, £3,219, £2,586, £2,915, £3,739 103. 

The following tenders were sent in after date: Johnson & Phillips, 
£3,174, £2,490, £3,360, £3,460, £3,610, £3,505 ; Industrial Engineering 
Co., £3,400. The electrical engineer’s covering estimate (including con- 
crete foundations) was £3,540. The Brueh Co. guarantee delivery in 
14 weeks. 

Bermondsey (London) Council have accepted the tender of Bab. 
cock] & Wilcox at £1,500, for a marine-type boiler with Babcock 
chain-grate stoker. Tenders were also received from Davies’ Patent 
Boiler Co. £1,791, Clarke, Chapman & Co. £1,993, Rowland & Co. 
£1,589, Stirling Co. £1,567, Willans & Robinson £1,673. The elec- 
trical engineer's covering estimate was £1,850. 


Fulham Steel Works Co. has obtained from the Natal Govern- 
ment a contract in connection with the new harbour works at 
Durban. Designs were submitted in competition with manufacturers 
in Frane», Germany and America. In addition to electrical and 
other machinery, quantities of steel work will be required, which will 
be manufactured at the company’s works at Fulham, and this will 
find employment for a large number of men in the London district. 


Contracts for the supply of telegraph and telephone material have 
been placed by the Australian Commonwealth Postmaster-General 
with Siemens Bros. & Co.; the British Insulated & Helsby Cables 
(Ltd.); the India Rubber Co.; J. A. Newton & Co.; Lawrence & 
Hanson; J. Slater & Co.; Dalgety & Co.: J. Bartram & Son; 
Noyes Bros. ; Dott & Co.; Clemenger Bros. & Co.; Cole Bentley : 
Zwicker, Todd & Co.; F. Vanderkelen & Co.; J. G. Black; and 
A. J. Sage & Co. (all of Melbourne); Davies, Shephard & Co. (South 
Melbourne); R B. Hungerford (Sydney); Mephan Ferguson 
(Footscray); and A. Chillingworth (Richmond). 

Marylebone Council received the following three tenders for pur- 
chase of 40 tons of old h.-t. rubber cable :— 

J. Levy & Son (accepted), £41. 10s. per ton; Percy Huddlestone & 
Co.. £36. 125. ; A. Brown & Sons, £35. 

East Ham Council have accepted the tender of W. H. Allen, Son 
& Co. for & combination of steam and electric-driven storm water 
and sewage pumping plant. 


Buckingham Council have renewed the contract with the local 
electric lighting company for street lighting for five years at £165 
per annum. ! 

Stepney Council have accepted the tender of W. Badger for sup- 
plying and fixing pipes in connection with the water softening plant 
of the generating station at .£80. 

The contract for the electric lighting installation at Waltham 
oa gunpowder factory has been placed with H. A. Jack- 
son & Co. 

Marylebone Council have extended Wm. Cory & Son’s contract 
for coal to end of March next at prices from 12s. to 12s. 6d. per ton. 

Redditch Council have accepted the tender of E. M. Mountford 
for the supply of oil for the electricity department at 2s. 8d. per gallon. 


Gravesend Council have accepted the tender of W. I.. Thomas for 
extensions of generating station building at £1,678. 

Hyde Council have accepted the tender of the Electrical Engineer- 
ing Co. for wiring the baths. 


BUSINESS NOTICES. 


Electromotors Limited, Openshaw, Manchester, have appointed 
Mr. J. H. Headley as their London representative in succession to 
Mr. G. H. Congdon, who terminated his engagement last month. 
Mr. Headley has been with the company for some years in the 
capacity of representative engineer. 

Messrs. Eckstein, Heap & Co. have started in business as manu- 
facturing electrical engineers, suppliers of electrical accessories, &c., 
at Queen’s-chambers, 7, Market-street, Manchester, with showrooms 
and warehouses at 5, Chapel-walks, Manchester, and works at 
Waverley Mills, St, Simon’s-street, Salford. Telegraphic address 


Mr. August Eckstein, late managing director of the General Electric 
Co., Peel Works, Salford. 


The name of the Howard Conduit Co. (Ltd.), Trafford Park, Man- 
chester, has been altered to the Howard Asphalt Troughing Co. (Ltd.) 


E. C. Wallis and E. H. Watson, electrical engineers, 36, Trinity- 
street, Leeds, carrying on business as Wallis & Watson, have dis- 
solved partnership as from Aug. 81,1905. Mr. Wallis will carry 
on business at the same address under the style of Wallis & Watton, 
and all debts owing to or by the late firm will be received and paid 
by him. The motor car business carried on by Mr. Watson in his 
own name has been transferred to George & Jobling, Trinity-strcet, 
Boar- lane, I.eeds. 


A new steel company has been formed with the title of the Man- 
chester Steel Castings Co. (Ltd), Trafford Park, Manchester. 


The registered office of the Eleetrie Ozone Synd. (Ltd.) has been 
removed to 5, New Union- street, Moorfields, London, E. C. 


BANK RUPT CIES, LIQUIDATIONS, &c. 


At Bradford Bankruptcy Court on Wednesday, the examination 
was concluded of Walter Binns, tramway contractor, &c., formerly 
of 23, Cheapside, Bradford. 

Bankrupt said that in 1902 he was concerned (with two other persons) 
in promoting a bill for powers to construct tramways in Mexborough, 
Swinton and Rawmarsh. He also took over certain electric lighting 
ordera. The bill was promoted at his own cost, but he found himself 
unable to proceed for want of funds. He agreed with the New 
General Traction Co. that they should carry ont the work and 
pay him £10,000 in cash and £10,000 in shares of the company 
which they proposed to form, but that agreement was never carried out. 
About September, 1904, he was introduced to a G. C. Isaacs, a London 
company promoter, who agreed to promote a company to carry out the 
work and pay Bions £15,000 in cash and £10,000 in fully-paid shares of 
the company. The attempt to form a new company failed, and Isaacs 
then obtained a power of attorney from debtor which gave him power to 
deal with the various Councils and to approach the National Electric 
Construction Co. to get them to construct and equip the lines. Isaacs 
agreed with them that the company should pay £12.000 in cash and £11,000 
in shares, with which he was to pay about £10.000 liabilities, the balance 
to be handed to bankrupt. At present the tramways were more than 
three-parts completed, and he was told that Isaacs had received £10,000 
sash and £7,500 shares. He had been unable to get any account from 
Isaacs, who was indebted to him to the extent of £12,675, which, he 
contended, would leave him a surplus of £3,480 over his liabilities. 

At Blackburn County Court last week the public examination 
took place of James Wood Smith, electrical engineer,“ 55, Bolton- 
road, Darwen, trading as Smith & Co. Liabilities £128. 17s., assets 
estimated £30. Debtor started business on his own account in J an., 
1905, on £12 borrowed capital, since repaid. Before starting busi. 
ness debtor had been a journeyman wireman, earning, when in 
work, 37s. 6d. a week. Examination adjourned. 

William Leslie, of H.M. Prison, Brixton, lately carrying on busi- 
ness as an electrical engineer at Putney, London, S. W., has been 
adjudicated bankrupt. 


An application for the discharge of Albt. John Harris (trading as 
A. J. Harris & Co.), electrical engineer, Borough Mills, Bower- 
street, Bradford, will be heard on 30th inst. at the County Court, 
Bradford. 

The trustee in the bankruptcy of Albt. Smith, lately trading as 
the Electric Motor Supply Co.. at 54. Houndsgate. Nottingham, has 
been released. 

Claims against Carl Vigault Tyge De Falbe (lately trading as the 
Electrical & General Contracting Co., at 17, Shaftesbury-avenue. 
London, W.C.) to Mr. E. H. Hawkins, 8. Barbican, E.C., by 27th inst 

Claims against the Patent Automatic Bells Synd. (Ltd.), to Mr. E. 
T. Medd, 49, Finsbury-pavement, London, E.C., by 27th inst. 

The Pollak-Virag Telegraph Synd. (Ltd.) is being wound up 
voluntarily. Mr. W. S. Ogle, 90, Cannon-street, London, E.C., is 
liquidator. | l | 

The Miller Signal Synd. (Foreign Patents), Ltd., is being wound 
up voluntarily. Mr. E. H. Stringer, 110, Cannon-street, London, 
E.C., is liquidator. 


Sales by Auction.—Messrs. Wheatley Kirk, Price & Co. will 
sell by publie auction at noon, Feb. 6, on the works premises, 48 
and 49, Britannia-street, City.road, London, N., the whole of the 
machinery, plant, fixtures and stock (including motors from .» H.P. 
to 10 Hf. P., gas engine, &c., and a quantity of new incandescent 
lamps, &c.). Further particulars from Mr. S. Wiltshire, 19, St. 
Dunstan's-hill, London, E. C.; Messrs. J. J. Edwards & Co., solici- 
tors, 28, Sackville-street, Piccadilly, W.; or of the auctioneers, 46, 
Watling-street, London, E.C., and Albert-square, Manchester. See 
an advertisement. l 

Messrs. Wheatley Kirk, Price & Co. will also sell by public auction 
for St. Marylebone (London) Borough Council electricity depart- 
ment, at the Marylebone electric light station, on an early day, about 
4,500 meters of various types. Further particulars, catalogues, &c., 
from the auctioneers, 46, Watling-street, London, E.C, See also an 
advertisement, 


568 


THE ELECTRICIAN, 


JANUARY 19, 1906. 


Plant for Sale.—Robertson Electric Lamps (Ltd.), having 
decided to change their factory entirely to electric driving, and 
having entered into a contract with Hammersmith Borough Council 
for a supply of power, have for sale a Davey-Paxman engine, surface 
condenser, two Mordey alternators, two D.C. generators and two 
B. & W. boilers, shafting, &c. The plant can be inspected, on appli- 
cation to the company, at Brook Green Works, Hammersmith, 
London, W. See also an advertisement. 


Factory Sites for Sale or to be Let.— Messrs. Faraday & Rogers, 
77, Chancery-lane, London, W.C., have for sale freehold land in 
Middlesex (or for letting on lease for 99 years at nominal ground rent) 
within 7 miles of Liverpool-street station. See an advertisement. 


Mr. J. W. Watson, 21, New Station street, Boar-lane, Leeds, 
advertises for sale some good factory sites in Leeds, Hull and 
Tadcaster. 


Factories are advertised to letin Holloway, London, N. Applica- 
tions to 4, Pembroke-street, Islington, N. 

An Organ-blowing Regulator.— We have received from Marples, 
Leach & Co. a sheet illustration of a new automatic organ-blowing 
regulator which only requires the organist to close a main switch at 
starting. So far as can be gathered from the illustration the 
apparatus simply consists of a circular regulating switch acting also 
as a starter operated by a chain from the bellows, so that when they 
are nearly full the motor speed is decreased and on the last contact 
stopped, ready to start again as the bellows tend to empty. 


The Evershed '' Megger.”— Messrs. Evershed & Vignoles have 
issued & circular letter in which they put forward a guarantee of 
their well-known ** megger" which they claim to be unique. They 
will in future maintain all meggers sold by them free of charge for 
five years, by extending the ordinary guarantee given with their in- 
straments for that period, and undertaking to test the scale gratis 
for any customer who will send his instrument to their works. 
Messrs. I: vershed & Vignoles inform us that since the introduction 
of the megger they have not sent out a single account for repairs in 
other than a few cases of actual breakage due to accident. 


Rubber Gloves.— Moseley’s electricians’ gloves have won a place 
among those little improvements which are so important for the 
advance of practical electricity, and it is, therefore, 
satisfactory to learn from the manufacturers, Messrs. 
David Moseley & Sons, of Ardwick, Manchester, that, 
in spite of the comparatively high price of these gloves, 
they are finding their way to all parts of the world, 
orders coming even from such highly-protected coun- 
tries as America, Germany, France, Spain and Argen- 
tina. We have seen and examined these articles from 
time to tim4 and we feel sure these gloves are all the 
manufacturers claim for them. We know also that 
Messrs. Moseley & Sons have conducted considerablo 
research work upon them at the Municipal School of 
Technology, Manchester, before placing them on th» 
market. Messrs. Moseley & Sons will furnish full parti 
culars and prices immediately on request. 


Lockwood's Price Book.—The 1906 edition of 
Lockwood's ** Builders’ and Contractors’ Price Book 
has just been issued by Crosby Lockwood & Son, price 
4s. The editor, Mr. r. T. W. Miller, records that no 
great change has occurred during the past year in the 
price of either labour or materials in the building 
trades, and that business has remained steady through- 
out the past year, with a notable upward tendency at the present 
time. Mr. Miller states that the electric lighting section of the work 
has been “again carefully scrutinised, revised and added to." The 
full text of the London Building Act, 1905, is given, as well asa 
large number of other enactments which affect the building and 
allied industries. 


Catalogues, &c.— Messrs. Dick, Kerr & Co. are issuing a bookle* 
giving & full technical description, supplemented by exceptionally 
clear drawings and a series of fine half-tone i'lustrations of their 
alternating.current turbo-altcrnators, which are built for single, 
two and three-phase corrents. The alternators supplied so 
far range in size up to 3,000kw., and have been designed for 
voltages up to 11,000 volts. Most of the information given is 
already familiar to our readers from our recent illustrated article 
on these turbo-alternators (The Electrician, Nov. 24, p. 218), but | 
many engineers will undoubtedly be glad to have the information | 
also on their files of manufacturers' publications. 


A catalogue of the standard rolling stock manufactured and sup- 
plied by the Brush Co. is now ready, and besides some interesting | 
particulars relating to these vehicles, a series of well-executed pho- 
tographic prints gives a good idea of the extensive works of the 
company at Loughborough. Some fine exterior and interior views, 
as well as a number of sectional drawings, of different types of 
vehicles as supplied by the Brush Co., are also shown. The list con- 
tains a section dealing with electric and steam locomotives, and in | 
this part of the catalogue the illustrations include several examples 
of Brush electric locos for factory sidings, for underground and 


overground electric railways, &c. In a second list issued by the 
Brush Co. steel rolling stock is dealt with, and the particulars and 
illustrations furnished regarding this special branch of the com- 
pany’s business afford the reader an excellent idea of the facilities 
which the company possess for executing orders for a class of 
vehicle which is destined to come into extended use with the 
eens of electric main jline railway enterprise all over the 
world. 


A neat and well arranged catalogue of T.T.E. high-speed lathes, 
manufactured by the Tangye Tool & Electric Co., Birmingham, is 
to hand, and contains some excellent illustrations of a number of 
very compact electrically-driven high-speed lathes for a variety of 
engineering purposes. These lathes are made from entirely new 
designs and patents after an exhaustive series of experiments in 
high-speed steel tools, and the experience of nearly four years’ con- 
stant running on a wide range of work has proved the lathes to be 
fully capable of giving the best results in all conditions. By the 
company's arrangement of “single-pulley” headstock the diffi- 
culties attendant upon the use of the fast-running cone pulley on a 
large diameter of spindle are avoided, as this single-pulley head- 
stock has no cone pulley, but a single pulley which can be made any 
required diameter and width carried on a side shaft, enabling the 
changes in speed to be quickly made, and securing ample belt 
power, with a moderate speed of driving pul'ey. It also removes 
the pull of the driving belt from the spindle to a separate shaft 
running in Jong gun-metal bearings with oil-ring lubricators, 
which will work for long periods without attention. Such an 
arrangement is specially suitable for electric driving, either direct 
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or by belt. Considerable advantage is also offered by the fact that 
the lathe can be supplied with a countershaft for driving in the 
ordinary way, and can be afterwards changed to electric drive. The 
whole of the gear is totally enclosed, the covers provided affording 
easy means of examination. The accompanying illustration shows 
an example of an 18 in. centre high-speed chucking and boring lathe, 
with front and back rests, driven by variable-speed electric motor. 


A list which will be welcomed by the industry has been compiled 
and put into a binding cover by Messrs. A. Reyrolle & Co., of 
Hebburn-on-Tyne. This list comprehends the complete range of 
manufactures which this company are now well prepared to supply, 
including quick-break and oil switches, motor starters, fuses, dis- 
tributing boxes, dividing boxes, wall plugs, sockets and switch- 
boards. The list is adinirably arranged, and by means of a set of 
foredge linen tabs each section of the catalogue is easy of reference. 
Messrs. Neyrolle & Co. have had long and special experien:e in the 
manufacture of these goods, and the company claim that all the 
apparatus has been designed by experts to fill all the conditions met 
with in actual practice; that their factory is up to date, both in 
arrangement and equipment; and that the small parts of the ap- 
paratus are entirely interchangeable, and are so constructed that all 
the hard usage and other disabilities which most of this apparatus 
has to meet is amply provided for. The list is replete with giod 
illustrations. 


Ferranti Limited have issued list 63, dealing with double-pole 
singie-throw, slow-break knife switches for from 25 to 1,400 amperes. 
This list can be obtained on application to the works at Hollinwood. 
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Weather Forecasts.— We recently noticed a useful cari calendar 
of small size showing in very clear form the day of the week of 
every day of the month for 25 years, new and full moons, &c., pub- 
lished by Mr. R. Morgan, of 65, Westow-street, Norwood, S.E. We 
have to acknowledge the receipt from the same publisher of the 20th 
annual issue of the British Weather Chart (1906), compiled by the 
same author, Mr. B. G. Jenkins, F.R.A.S. The chart is based on 
the author's Paper on “ Forecasting the Weather.” We must leave 
our readers to judge of the merits of Mr. Jenkins' sheet, which is 
published in two sizes, large and small, price 6d. and 1d. respec- 
tively. The chart is accompanied by a pamphlet, price 2d., entitled 
“The British Astronomical Weather Almanac and Chart," also by 
the same author. 


Exports of Blectzical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Jan. 10 to Jan. 16, with the ports of 
destination :— 

Aden.—£260 (telegraph cable). Africa.— Alexandria, £147; Capetown, 
£189; Durban, £542; East London, £51; Mombasa, £70 (including 
£22 telegraph material); Mozambique, £50. Argentina—Buenos Ayres, 
£632 (including £1997 telegraph material); Rosario, £4591. Australasia 
—Adelaide, £17; Auckland, £344; Brisbane, £280 (telegraph material) ; 
Fremantle, £326 (including £165 telegraph material) ; Hobart, £436 ; 
Lyttelton, £35; Melbourne, £153; Napier, £48 ; Otago, £3,593; Perth, 
£147 ; Sydney, £975; Wellington, £2,591. Austria—Fiume, £45; Trieste, 
£63. Belgium—Ostend, £20. Borneo— Sarawak, £20. Burma—Ran- 
goon, £28. Ceylon— Colombo, £21. Denmarx — Copenhagen, £81. France 
— Marseilles, £240 ; Parir, £48. Germany—Hamburg, £242. Gibraltar 
£417 (including £162 telegraph material). Greece —Pireens, £31 (tele- 
graph material). Holland—Amsterdam, £292 (including £212 telegraph 
material); Rotterdam, £30 (including £10 telegraph material). Hong 
Kong, £32. India—Bombay, £1377 (including £302 telegraph materia)) ; 
Calcutta, £5,011 (including £239 telegraph material}; Madras, £458. 
Italy—Palermo, £64. Japan— Kobe, £1,420; Tokyo, £600 ; Yokohama, 
41.183. Java—Palek Pappan, £112. Portugal—Oporto, £221. Siam 
—Bangkok, £17. Straits Settlements—Penang, £14; Singapore, £54. 
Spain—Bilbao, £47. Sweden—Gothenburg, £12. Turkey — Constanti- 
nople, £131 (telegraph material). Uruguay— Monte Video, £50. Total, 
428, 158, against £43,151 in the corresponding week last year (Jan. 11 to 17) 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— Tze undermentioned Applications (except those marked t) are not 
cpen to public inspection until after acceptance. of Complete Specification. 
Those marked Yare open for inspection 12 months after the date attached to 
them, if they hawe not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 


December 29, 1905. 
27,138 Comincs. Switches. 
27,140 Hmpsurak. Dynamo electric machinery. 
21,152 PoRscHE & LoHNER. Cores o electro-magustie machine.“ 
27,159 DANVILLE. Accumulators. 
27,175 GARRARD & FERRANTI LIMITED. Electrical measuring instruments. 
27,180 Smart. Automatic suspension gear, and cable coupling for arc lamps. 
27,187 BBowN X VANDERVELL. Electric aparking for internal-combustion 


engines. 
December 30, 1905. 
2,0004. Bastian & CALVERT, Electrode material for vapour electric appa- 
. ratus, (Date applied for, Feb. 1, 1905.) 

27,197 B.T.-H. Co. & CARTER. Electric traction systems. | 

27,198 ALLGEMEINE ELEKTRICITATS GESELLSCHAFT. Dynamo-electric 
machines, (Date applied for, Jan. 20, 1905.)*+ 

27,224 SUTTON & Grecson. Conduite.* 

27,225 SUTTON & Greason. Manufacture of conduite.* 

27,234 Cominas & TUFFLEY. 
livery boxes, &c. 

27,241 Berry. Armour-clad combined awitchfuse plug». 

27,242 CtATWORTHY. A. Horwss, J. Horses, L. W. Horwuts & E. Horses. 
Control of electric motors.“ 

27,261 MÜLLER. Continuour-current arc lamps, particularly search lights, 
and thelike. (Date applied for, Dec. 31, 1904.)*t 

21,2256 WssstER. Advertising shades for electric lampe. 

27,260 Fyns. Alternate-current commutator motors and generators. 

27,271 Morrat, Borr, ManL&Y & ELECTRIC SAFETY ArrLIANCES Co. Method 
of winding the coils of electrical apparatus and to instruments 
for detecting and obviat/ng leakage from conductors. 

27,276 JonssroN & WARDELL. Ignition gear of in'ernal-combustion 

engines. 

27,290 A. HonsrTMANN, S. A. Horstmann, G. O. H. H nsTMANN, E. H. 

Horstmann & Evoar. Time switches for switching on electricity.“ 


January 1, 1906. 
1 CowLzy. Trolley poles and swivelling head. 
18 HaTFIELD. Improvements in electric resistances, contacts and the like. 


378 Siemens Bros. & Co. 


Applying electricity to display boxes, de- ' 


21 SipRBoTHAM. Automatic circuit-breakers. 
24 HiTcH. Electric cable conductora. 
40 Lawrence. Fuse plugs. (Date applied for, Feb. 8, 1905.)*1 
52 JRANTAUD. Active material for accumulators. (Date applied for, 
Jan. 5, 1905.*t 
53 RawonrH. Regenerative control of vehicles. 
57 Rousseau. A magnetic differential gear for automobiles. 
69 REICHENBACH. Preventing premature ignition.“ 
76, 77, 78 and 79 CowPrn.CoLEs. Electrolytic manufacture of copper 
wire, strip or ribbon. | 
January 2, 1906. 
131 and 132 Parrit. Electric furnaces. 
134 Smits. Mouthpiece for telephones and speaking tubes. 
140 Meek. Outside sign illuminated by electricity. 
146 AsHCROrr. Electrolysis of alloys, fused salts, solutions, ores or 
chemical compounds." 
151 HowonrH. (Winton & Anderson, U.S.) 
explosive engines.* 
152 HowonTH. (Winton, U.S.) Circuit closers and breakers.“ 
159 SrTANLEY X ANGER. Route indicators for tramcars, 
176 JognNsoN-LUNDELL Ecgctric Tracrion Co. & Lane. Regulation or 
control of electric motors. 
180 B.T..H. Co. (G.E. Co., U.S.) Sigaalling systems. 
187 WiLLiNs X RoniNsoN & Pgacus. Steam turbines. 


January 3, 1906. 
215 Pool. Arc lamp. 
222 THOMAS, Vapour electric converters. (Date applied for, Jan. 13/05.)"t 
225 LIE. Mercury vapour electric lamps. 
226 Brown. Obtaining and workiog currents of high periodicity. 
234 FEMERLING & PörscKE. Galvanic cells. 
235 LiENEKAMPF. Electrically operated photographic copying apparatus, 
(Date applied for, Oct. 25, 1905.)*t 
238 FyNN. Single-phase alternate-current commutator motors. 
applied for April 15, 1905.)"+ 
January 4, 1906. 
250 EARNSHAw. Automatic switches for overhead electric tramway system», 
260 ScHAEFER. Automatic locking device for aro lamp coup'ings. 
289 STANLEY & ANGER. Ventilatora for tramcars. 
290 B.T..H. Co. (G.E. Co, U.S.) Controlling devices for electric motors. 
292 Boutt. (Koch, Germany.) High-pressure electrical apparatus.“ 
295 Manks. (Barkley, U.S.) Telegraphic transmitters, 
297 Sayers. Turbines. 
302 Sigmens Bros. & Co. (Siemens-Schuckert-werke G. in. b. H., Germany.) 
Electricity meters.“ i 
January 5, 1906. 
342 Watson & SMITH. Tremble s of induction coils.* 
351 THomMpson. Electric motors of variable speed. 
568 WHYTE. Switches.“ 
374 KELLEY. Thermal electric switch. (Date applied for, Aug. 30, 1905.) *t 
376 Siemens Bros. & Co. (Siemens Schuckertwerke (. m. b. H., Germany.) 
Influencing an electric circuit in dependence upon the load of a 
continuous-current motor situated in another circuit. 
377 Siemens Bros. & Co. (Siemens & Hilske A.-G., Germany.) Fluid 
pressure brakes. * 


Igniting mechanism for 


(Date 


(Siemens & Haleke A.-G., Germany.) Elec- 
trical signalling apparatue.* 
385 B.T..H. Co. Electric measuring apparatus. 


January 6, 1906. 
396 STATTER. Automatic circuit makers or breakere. 
398 WiLLIAMS. Electrical indicators. 
402 Gisson & CoLLIS. Apparatus for indicating the magnitude of torque 
in shafting. 
418 ScBHUBB. (‘as‘ngs for are lamps.“ 


SPECIFICATIONS PUBLISHED. 


1904 SPECIFICATIONS, 


25,839 Tgorp. Electrolysing apparatus. 

28,017 SigMENS Bros. & Co. (Siemens Schuckerbwerke, G. m. b. H.) 
devices for lifte. 

28,036 PETICKY, Cizek & SOCHANEK. 
phone subscriber '. 

28,254 RiTCHIE. Electric telegraphs. 

28,255 Ritcarr. Electrical relays. 

28.329 Murray & Jackson. Working of telephonic systems. 

28,459 Mikss. Inc zudescence vapour lamps. 

29,0824 Davies & BLIEDEN. Mutual electrical control of oppositely rot at- 
ing members of turbines. (Date applied for, Dec. 50, 1904.) 

29,126 Jos. Switching apparatus for “ flash advertising. 

29,508 SoLLIVAV. Induction coils. 

29,422 Dawson & BUckHAM. Transmitting and receiving electric signals. 

29,495 De Ferranti. Turbines. 

29,645 INGLEFIELD. Telephone and like plug cords. 


Safety 


Automatically connecting up tele- 


1905 SPECIFICATIONS. 
123 Wise (Thomson Electric Welding Co.) Electric welding. 
799 B.T.-H. Co. (G.E. Co., U.S.) Operating guns or similar mechanism. 
2,793 CHEVALIER & RBGNAUT. Automatic igniting devices for explosion 
mot rs having a plurality of cylinders. 
5,431 Atkinson. E'ectrolytic meters. 
3,815 B.T.-H. Co. (G.E. Co, U.S.) Electric potantial indicators. 
4,740 ANGOLD. Arc lamps. 
7,095 WELLINGTON & DANIELL. Arc lamps. 


570 


8,531 KIRKUP, STOKER, BOWMAN, ALDERSON & JONES. 
coal-cutting and other machines. 
9,110 Swzzr. Indicating leakage in electric circuits. 
9,884 HowonTH. (Deutsche Telephonwerke, R. Stock & Co. G.m.b.H.). 
Main distributors for telephone exchanges. 
14,491 B.T..H. Co. (G.E. Co., U.S.) Incandescent lamps and making same. 
14,808 SMR & RoseNTHAL. Telephones. 
19,819 OPnENDEE. Strengthening telephone currents. 
20,467 ABEL. (Siemens Schuckertwerke (i.w.b.H.). Signalling apparatus 
for eingle line electric railways and tramways. 
21,834 McIntyre. Contact breakers for Ruhmkorff coils. 
for, Dec. 8, 1904.) 


Leads for electric 


(Date applie 1 


NEW COMPANIES, STATUTORY RETURNS. 


— poc 


NEW COMPANIES. 


HUDSON ENGINEERING CO. (LTD.) (87,149.) —Reg. Jan. 8, capital 
£5,000 in £1 shares, to carry on in Manchester or elsewhere the business 
of electrical, mechanical and general engineera, &c. The subscribers are 
L. C. Anderson, R. R. Patterson, engineer, W. H. Taylor, engineer, A. E. 
Sudlow. electrical engineer, J. M. Wallwin, electrical engineer, J. H. 
Stagg and J. M. Hewitt, engineer. Reg. office, 30, Spring Gardens, 
Manchester. 

N.A.G. AUTOMOBILE CO. OF GREAT BRITAIN & IRELAND (1906) LTD. 
(87,220.)—Reg. Jan. 13, capital £5,000 in £1 shares, to carry on the 
business of automobile store and garage keepers, motor car and carriege 
manufacturers and agents, suppliers of electricity and motive power of any 
description for motor cars and vehicles, electricians, electrical engineers, 
generators and storers of electricity, &c. Reg. offic>, 11, Gresham House, 
O'd Broad-street, E.C. 


STATUTORY RETURN. 


A.B.P. AOCUMULATOR CO. (LTD).—Return to Jan. 5 gives capital as 
£20,000 in 6,000 preference and 14,000 ordinary shares of £1 each, of 
which 3,106 preference and 14,000 ordinary have been taken up. £1fper 
share has been called up and paid on 3,106 preference and 14,000 ordinary 
are considered as full paid. Mortgages and charges, £17,500. 


ARC LAMPS (LTD.)—The return to Jan. 3 gives capital as £60,000 in 
£1 shares, of which 55,800 have been taken up. £1 per share has been 
called up on 7,300 and £7,250 has been received, leaving £50 in arrears. 
48,000 shares are considered fully paid. Mortgages aud charges, nil. 


BRITISH COLUMBIA ELECTRIC CO. (LTD.) —Capital is given in return 
to Oct. 30 as £1,000,000 in £115,000 5 per cent. cumulative perpetual pre. 
ference stock, £300,000 deferred ordinary stock, £300,000 preferred ordi- 
nary stock, £85,000 5 per cent. cumulative preference shares of £1 each, 
and 200,000 other shares of £1 each, of which all the perpetual preference, 
deferred ordinary and preferred ordinary stock. have been taken up, ex- 
clusive of seven shares which have been forfeited. £200,000 deferred 
ordinary stock is considered as fully paid and £629,376. 15s. has been re- 
ceived in cash, including premiums on stock, ani £l. 15s. paid on for- 
feited shares. Mortgages and charges, £460,400. i 


BRITISH THOMSON-HOUSTON CO. (LTD.)—Return to Nov. 23 gives 
capital as £800,000 in 40,000 ordinary and 40,000 4 per cent. cumu- 
lative preference shares of £10 each, all of which have been taken up. 
£10 per share has been called up on 32,531 ordinary and 40,000 prefer. 
ence and £725,310 has been received, £74,690 is considered as paid on 
7,169 ordinary. Mortgages and charges, £212,000. | 

DRAKE & GORHAM (LTD) - According to return to Nov. 30, capital is 
£125,000 in £1 shares, all of which have been taken up. £1 per share 
has been called up and paid on 85,000 and 10,000 are considered as fully 
paid. Mortgages and charges, nil. 


ENGINEERING INSTRUMENTS (LTD.) —In return to Jan. 3, capital is 
£50,000 in 37,500 ordinary and 12,500 deferred shares of £1 each, of 
which 15,000 ordinary and 12,500 prefererce have been taken up. 
£15,000 has been paid on the ordinary and £12,500 is considered as paid 
on the deferred. Mortgages and charges, £2,000; 


MONO-RAIL CONSTRUCTION CO. (LTD.) In return to Jan. 3 capital is 
£10,000 in 3,000 ** A ordinary, 1,000 B " ordinary, 1,060 first preference 
and 2,000 second preference shares of £10 each, of which 3,00) ** A" ordinary 
510 first preference and 2,000 second preferense have been taken up. £10 
per share has been called up on 510 first and 2,000 second preferenca, and 
£25,100 has been received. £30,000 is considered as paid on 3, 00) A“ 
ordinary. Mortgages and charges, Nil. 

PROVINCIAL TRAMWAYS CO. (LTD.)— Return to Dec. 28, gives capital 
as £400.000 in 10,000 preference and 30,000 ordinary shares of £10 each, 
of which 10,000 preference and 24,912 ordinary have been taken up. 
£287,260 has been received and £61,680 is considerelas paid. Mortgages 
and charges, £53,000. 


HARPER ELECTRIC PIANO CO. (LTD.)—This company is inviting 
applications for an issue of 10,000 £1. 10 per cent. cumulative preference 
shares. As brietly stated on p. 530 of our last issue the company has been 
formed to acquire from Robert William Jay and Edith Maud Garstin, 
trustees of the will of the late Daniel Harper (trading as D. Harper & Co.) 
the book debts, stock in trade, &c., of their electric piano department, 
and the sole right of dealing in the Harper Electric p'ano in the British 
Isles (exclusive of the South of England). 
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MEMORANDA (Jan. 18).— Bank rate 4 per cent. since (Sept. 28, 1905). 
Price of silver 380 u d. per oz. Consols 891 —89f for money, 891—90 
for account ; 24 per cent. annuities 833—89. Consols Pay Day, Feb. 1. 
Stocks and Shares Continuation Day, Feb. 6 ; Ticket Days, Jan. 24 ani 
ps 5 Pay Days, Jan. 25 and Feb. 8; Mining Share Carry- over Day. 

an. 22. 


ADELAIDE ELECTRIC SUPPLY CO. (LT b.) — At the meeting last week 
the chairman (Mr. J. B. Braithwaite) moved the adoption of the report, 
which stated that the net profit for the period from April 10 to Aug. 31 
was £3,268. 5s. 8d., which the directors recommended should be applied 
in payment of an interim preference dividend at rate of 6 per cent. per 
annum (£708. 15s. 11d.), and an ordinary dividend of 1s. 10d. per share 
(£2,386. 7s. 2d.), the balance (£173. 2s. 7d.) being carried forward. The 
directors, on the advice of the company's engineer in Australia, have 
decided to proceed actively with the development of the undertakings, 
and have authorised the extension of the mains into important residen- 
tial districts surrounding Adelaide City. They have decided to close 
down the small generating station at Port Adelaide, and to supply that 
district in future from Adelaide station. The equivalent of 63,202 8 c.p. 
lamps was connected at Aug. 31, 1905 (against 49,430 8 c.p. in 1904), 
being 34,050 8 c.p. for lighting and 911 K. r. in motors. 


CAIRO METROPOLITAN ELECTRIC RAILWAY & HELIOPOLIS OASIS CO. 
—This is the title of a company which is being formed to acquire a con- 
cession for building a railway granted to Bogas Pasha and M. Empain. 


CITY & SOUTH LONDON RAILWAY CO.—The Right Hon. C. B. Stuart- 
Wortley, K.C., M.P., has been appointed chairman of this company in 
succession to the late Mr. C. G. Mott. 


DIRECT UNITED STATES CABLE OO. (LTD.)—An interim dividend of 
38. 6d. per share (tax free), being at the rate of 33 per cent. per annum 
for quarter ended Dec. 31, has been declared ; payable on and after 31st 
inst. £10,000 has been cet aside for reserve, and a balance of about 
£5,848 carried forward. The transfer books will be closed from Jan. 16 
to 30 inclusive. 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—The directora recommend a 
dividend for the half-year ended Dec. 31 at rate of 6 per cent. on the 
ordinary shares. after setting aside £4,000 to reserve, £1,000 to accident 
insurance fund, £2,500 towards maintenance and carrying forward £7,107. 


EASTERN TELEGRAPH CO. (LTD.)—The report of the directors for the 
half-year ended Sept. 30 last will be presented to the shareholders at the 
67th balf-yearly ordinary general meeting on Wednesday next. The 
revenue for the period amounted to £607.703. 11s. 3d., from which are 
deducted £181.398. 16s. 10d. for ordinary expenses, and £49,849. 93. 2d. 
for expenditure relating to maintenance of cables, depreciation of spare 
cable and income tax payable abroad, leaving £376.455. 5s. 3d., to whieh 
is added £1,147. 15s. brought forward. making £377,603. Os. 3d. After 
providing for income tax payable here. for interest and for two quar- 
terly preference dividends, absorbing £88.131. 8s. 5d.. there remains 
£289,471. 11s. 10d. The directors have placed £10.000 to reserve for 
maintenance ships, £140,000 to general reserve, and have allocated 
£100.000 to meet the two interim dividends of 1} per cent. each on the 
ordinary stock, the balance ( £39.471. 11s. 10d.) being carried forward. 

The Eastern Telegraph Co. announce the payment by warrants on 
Feb. 1 of six months’ interest to Jan. 31 on their 4 per cent. registered 
mortgage debentures, 1909. The transfer books will be closed from 27th 
to 31st inst. inclusive, 


EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.) — This company 
announce payment by warrants on Feb. 1 of six months’ interest to 
Jan. 31 on their 4 per cent. registered mortgage deb»ntures, 1909. The 
transfer books will be closed from Jan. 27 to Jun. 31 inclusive. 


RANGOON ELECTRIC TRAMWAY & SUPPLY CO. (LTD.) —The subscrip- 
tion list will open on Tuesday next (Jan., 23) and will elose on or before 
3 p.m. Thursday, Jan 25, in the issue at par of £150,000 (equal to 
22,50,000 rupees) 43 per cent. first mortgage debenture stock and 30,000 


* 


6 per cent. £5 (equal to 75 rupees) cumulative preferenc shares in the 


above company. An abridged prospectus will bo found in another part 
of this issue uf The Electrician, from which it will be seen that the com. 
pany has been fotmed to acquire from Messrs. J. W. Darwood & C». 
the existing Rangoon Tramways and the Rangoon Tramways Order, 
1905; also the Rangoon Municipal Electric and Electric Traction 
licences, and the Rangoon Cantonment t:lectric Tract:on licence 
of 1905. One of the objects of the new company is to convert 


the existing stsam tramways, established in 1882, to electric work. | 


ing. It was in 1902 that the Municipal committee of Rangooa 
invited tenders for the establishment and maidtenance of an electricity 


‘undertaking to supply electric energy for private and public lighting and 


for power, and to equip and work the steam tramway system by electric 
traction. Messrs. Darwood & Co. were the succeseful tenderers, and it is 
the rights and privileges connected with this contract and with a number 
of orders, licences and agreements with the Government and the Muni- 
cipal committee which the new company will take over and operate. A 
map which accompanies the full prospectus shows the large area over 
which the company’s opsrations will extend. For these rights and privi- 
leges the new company will allot to Messrs. Darwood & Co. as vendors, and 
their nominees £65,000 (equal to 9,75,600 rupees) in fully-paid ordinary 
shares, and Messrs. Darwood & Co. will, in addition, subscribe and pay for 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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in cash at par £85,000 (equal to 12,75,000 rupees) of the ordinary shares. 
The prospectus gives full particulars of the vendor firm’s past operations, 
of the various orders, licences, &c., of the agreements entered into by the 
vendors and now taken over by the new company, and other information 
wbich will enable subscribers to the issue of capital now made to fully 
acquaint themselves with the merits of the investment now offered. The 
new company will engage in extension and conversion works which will 
involve an expenditure of about £410,000, and the estimate of profits 
from the combined undertakings has been carefully calculated to amount 
to £36,714. The charges of the debenture stock, preference share divi- 
dend and sinking fund is put at £19,000, leaving for dividend on £150,000 
ordinary share capital, head office expenses, directors’ fees and deprecia- 
tion, £17,714. It is pointed out that the plant, which has been estimated 
for in the above calculations, will be competent to deal with a greatly 
increased demand for current over and above the estimate which is cet 
out in the prospectus. The prospectus gives in unusual detail informa. 
tion and particulars calculated to be of assistance to investors in this cla: s 
of stock. It will be seen that the directorate is composed of practical men 
well known in commercial circles at home and in India. Copies can be 
obtained at the offices of the company, 16 and 18, Dale-street, Liverpool, 
and of the bankers and brokers. 


WEST LONDON ELECTRICITY SUPPLY SCHEME.—At an extraordinary 
meeting of the Notting Hill Electric Lighting Co. (Ltd.) on Tuesday, the 
resolution approving the bill to be introduced into Parliament, entitled 
„A Bill to authorise the Association of Electric Supply Undertakers in 
the West of London and for other purposes,” was passed on the motion 
of the chairman, Sir William Crookes. For further particulars see 
pp. 530-531 of our last issue. 

At an exiraordinary meeting of the Westminster Electric Supply Corpn. 
on Monday a similar resolution was approved. 
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AN announcement of some interest to the promoters of elec- 
tric power bills in London this year, and to all interested in 
London’s electric power supply, referred to in our Parliamen- 
tary Intelligence, is that all these measures will be considered 
in the first place by the House of Commons, and not, as last year, 
by the House of Lords. This may or may not be significant 
in view of the alteration in the representation in the Lower 
House brought about by the General Election ; in any event 
we feel it safe to prophesy that some of the bills in question 


will be strongly opposed before the Committee stage is reached, 


presuming that a Royal Commission is not appointed to deal 
with the whole question. All the bills have passed the 


_ Examiners of Standing Orders without question, and have been 


reported for first reading in the House of Commons. 


ThE new Post Office City telephone exchange described 


- in this issue represents a departure in telephone practice 
which will be followed with interest by telephone engineers. 
It will be seen by a perusal of the article that the subscribers’ 


multiple has been abandoned on the answering.positions of the 


exchange, and that the £0 per cent. of. the incoming calls that |. 


in other exchanges. The reason for this is, not in order to unify 


the system of operating, but chiefly to render it possible to deal 
with a greater number of subscribers than hitherto in a single 
switchroom, and, secondly, to save a considerable item in the 
cost of wiring the switchboard. The practical limit of a sub- 
scriber's multiple has hitherto been 14,400 subscribers, and 
proposals to introduce a divided multiple with a seiective cal- 
ling key on the subscriber’s instrument have not met with 
favour, nor has it been deemed advisable to reduce the size of 
the multiple jacks which are already placed at 3 in. centres. 
Thus the method of confining the multiple to junction and 
transfer positions was adopted, and it is evident that further 
extensions can be dealt with almost to an unlimited extent by 
making suitable arrangements for dividing the multiple. In fact, 
this is practically what is being done in the new exchange, 
for the “City” and “Central” exchanges are simply repre- 
sented by different boards in the same switchroom. 


APART from the general system, the details of construction 
also include several new features. Chief among these are the 
employment of an iron skeleton construction for the switch- 
boards, and the independent connection of each cord circuit to 
a main fuse board. A new pattern of cord has been adopted 
which promises to have a longer life than previous designs. 
Attention may also be directed to the use of fuses on the main 
distributing frame, the arrangement of which is to be improved 
still further when the “Central” distributing frame is 
remodelled, by placing the fuses on the horizontal side instead 
of on the vertical side of the frame. Another advance is the 
employment of separate iron racks for the relays at the back 
of the switchboard instead of the relays being fixed on the 
back of the board itself. This enables the inspection of the 
cords to be carried out without disturbing the operators, and 
renders the back of the board more accessible generally for 
repairs; it also prevents any trouble due to vibration to which 
relays were occasionally subject to some extent in the old 
position. The work, which is now almost completed, has been 
carried out in a thorough manner, and both the Post Office 
engineers and the contractors are to be complimented on the 
excellence of design and the practical methods which are in 
evidence throughout. 


WE are informed that the Röntgen Society of London, on the 


are “local” are dealt with in a similar way to calls for subscribers | suggestion of Mr. C. E. S. Phillips, have under consideration 
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the possibility of formulating a unit of radiant energy, which, 
while applying more strictly to radio-active bodies and other 
ionising agents, may be widened so as to include all known 
radiations.” Mr. Phillips informs us that a set of preliminary 
experiments are already in hand, and that he is to open 
a discussion upon the subject before the Society in March. 
This announcement is not very explicit. We have already a 
unit of energy, and presumably what Mr. PHILLIPS proposes 
to “formulate " is rather a method of measurement than a unit. 
In any case, however, he has set himself a difficult task if he 
endeavours to place “all known radiations” on the same 
basis. The general method of measuring radiant energy 
is to absorb the rays completely and to observe the rise 
of temperature of the absorbing matter. In the case of 
radio-active bodies and other ionising agents, the diffi- 
culty is that there is no substance which will absorb the 
highly-penetrating rays in question. If, on the other hand 
Mr. PHILLIPS wishes to solve the problem by comparing 
ionising powers, he has still to establish a law, for every variety 
of radiation, connecting the radiant energy and the ionisation 
it produces. This relation is not the same for a-rays as for 
y-rays, and is very different when, for instance, ultra-violet 
light and rays from radiant matter are in question. We have 
still to see the methods that Mr. PHILLIPs has devised for cir- 
cumventing these difficulties,—difficulties which have stood in 
the way of some of our leading physicists who have tackled 
the question, and have so far been insurmountable. 


ose 


ALTHOUGH the question between third rail and overhead 
traction was settled, so far as the greater part of the Under- 
ground " is concerned, by the results of the famous arbitration, 
the matter has come up again in connection with the East 
London Railway. A considerable portion of the traffic on 
this line has fallen off since the electrification of the District 
Railway, as passengers now have to change trains in order to 
reach New Cross—and this can only be regained by the adop- 
tion of electric working. Lord CLAUD HAMILTON, who pre- 
sided at the meeting of the company on Tuesday, said that he 
was by no means convinced that tlie third-rail system was the 
b»st method, and that his opinion was confirmed by what 


he characterised as the unsatisfactory working of the Metro- | 


politan and District Railways. The Brighton Company, he 
pointed out, was so convinced that the third-rail system was 
not the best, that it had decided to adopt the overhead system 
on its suburban lines, and this being so this railway, as one of 
the companies leasing the East London line, would not be 
likely to agree to the third; rail system being adopted until their 
own overhead system had been tested. It would be, how- 
ever, obviously useless to equip the East London line on the 
high-tension single-phase system with overhead conductors, 
when the line had to form part of a through route in con- 
nection with the continuous current low-tension third-rail 
system of the Metropolitan and District Railways. We are 
- afraid the East London Company is at present to some extent 
situated ''between two stools," as the economical working of 
a combination system would present some considerable diffi- 
culties; but we do think that Lord CLAUD HAMILTON was not 
well advised to place these difficulties in a crude way before 
his shareholders, for there can be little doubt that electrical 


engineers, in combination with the railway engineers, could 
well lay down a suitable and economical system for the work- 
ing of this auxiliary line of railway. 


THE President of the Local Government Board has appointed 
a Departmental Committee to inquire into, and report with 
regard to, the question of municipal accounts. The reference 
to the Committee is as follows :— 


1. The systems on which the accounts of local authorities in England 
and Wales are at present kept. 


2. Generally as to the system on which the accounts of the various 
local authorities in England and Wales should be kept, and in particular 
whether such accounts should be prepared ona system requiring theentries 


of receipts and payments to be confined as far as possible to actual receipts 
and payments of money or not; and 


3. The regulations which should be made on the subject, regard being 
had to the necessity for showing accurately the amounts raised by local 
taxation and the purposes for which they are applied. 


The Committee will consist of Mr. WALTER RUNCIMAN, M.P. 
(Chairman), who is Parliamentary Secretary to the Local 
Government Board; Mr. J. Bromury, C.B. (Accountant 
General to the Board of Education), Mr. E. P. Burp (Inspector 
of Audits to the Local Government Board), Mr. T. Prrts, 
C.B. (an Assistant Secretary to the Local Government Board), 
Mr. R. Barrow, Mr. J. J. BURNLEY, Mr. J. GANE (President 
of the Institute of Chartered Accountants) and Mr. F. MERRI- 
FIELD; with Mr. G. R. SNowDoN, of the Local Government 
Board, as secretary. As it is mainly a Departmental Committee, 
an unbiassed consideration of the question may be looked for, 
which should be beneficial in the direction of systematising 
the present methods of keeping municipal accounts. We have 
frequently had occasion to refer to this matter in connection 
with electric lighting accounts, and we welcome the appoint- 
ment of the above Committee for this reason. It is stated 
that the idea of conducting such an enquiry originated with 
the President of the Local Government Board in the late 
Government, Mr. GERALD BALFOUR, and that his successor, 
Mr. JOHN BURNS, at once took the matter up. 


A NOTICE was published in the daily press yesterday, to the 
effect that the City of London Electric Lighting Co. had ap- 
proached the Public Health Department of the City of London 
with a proposal to carry out a demonstration of the most 
modern system of arc lighting in Newgate-street and Holborn 
and in Farringdon-street and New Bridge-street. This is, in 
the main, correct, but it should have been stated that the pro- 
posal was made last November and has been repeatedly 
shelved. The demonstration would be made at the Com- 
pany’s own expense. In this connection we may mention 
that new mantles were put in the incandescent gas 
lamps in Fleet-street on Tuesday, and photometric tests were 
being carried out on Wednesday, so as to allow no time to 
elapse for deterioration. These tests, moreover, were carried 
out at nine o'clock in the evening, when Fleet-street is bril- 
liantly lighted by the private arc lamps outside the newspaper 
offices and other premises, which contribute more to the illu- 
mination of many parts of Fleet-street than do the gas 
lanterns. In view of these two conditions, the tests will be of 
little value, and we warn our readers from attaching too much 
importance to them when they are published in the gas 
journals, as presumably will be the case. 
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The “Electrical World."—Owing to the recent consolida- 
tion of the Electrical World and Engineer of New York, and the 
American Electrician, our two American contemporaries now 
appear under the common title Electrical World. The change 
was effected at the commencement of this year and the publi- 
cation is to be a weekly one. 


Electric Headlights on Locomotives.— We understand from 
one of our Australian correspondents that the Victorian 
Government have adopted powerful electric headlights on the 
Mildura branch of their railways, as a portion of this line is 
unfenced, and trouble is experienced through cattle straying 
on the track. These lamps enable obstacles to be seen on the 
line up to half-a-mile away. 


The New York Blevated Railway.—An accident, the con- 
sequences of which were not quite as serious as might have 
been expected, occurred on the New York Elevated Railway on 
Friday, when a train left the rails at Brookly: and one car 
crashed into the street 40 ft. below. Two persor* were killed 
and several injured. The cause of the accident is attributed 
to a point having been left open by mistake, and the driver 
being unaware of the fact. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tarifa—Tangier ..........-. Jan. 18, 1904 .. — 
Jamaica— Colo lll Jan. 10, 1905 = 
Cadiz Teneriffte July 20, 1905 — 
Puerto Plata - Martinique. Deo. 15, 1905 — 
St. Thomas —St. Kitts Deo. 29, 1905 — 
Manila —Iloi loo Dec. 29,1905 .. Jan. 18, 1906 
Bolama—Bissao .........-.. . Jan. 19, 1906 .. -— 


The “Faraday House Journal"— The last number of the 
“Faraday House Journal,” with which the title page and 
index to Vol. II. are issued, contains some notes on economical 
steam raising and an illustrated description of the Lancashire 
Electric Power Co.'s power station. A few of the exhibits 
at the recent Olympia Electrical Exhibition are described and 
a number of personal notes of interest to Faradians are 
given, including the results of examinations which have taken 
place since the publication of the last issue of the journal. 


Royal College of Science.—In the official announcement 
made by the President of the Board of Education with regard 
to the appointment of Prof. W. W. Watts, F.R.S., to the 
Professorship of Geology at the Royal College of Science in 
succession to Prof. Judd, it is stated that in view of the 
changes in organisation that may be found desirable in the 
Royal College of Science and the Royal School of Mines after 
the consideration of the report of the departmental committee 
on the college, it has been thought best to make this appoint- 
ment a temporary one. 


Armstrong College, Newcastle-on-Tyne.— It is announced 
that the Council of the Armstrong College of Durham Univer- 
sity in Newcastle has resolved to found a Chair of Electrical 
Engineering, and has voted the sum of £2,600 towards the 
equipment of electrical engineering laboratories. The Council 
has also decided to offer for competition at the end of the cur- 
rent session two Fellowships of £125 a year, each tenable by 
graduates of the college for two or three years at a time, on 
condition that the holders should spend their time in the 
prosecution of definite research or in the pursuance of a definite 
line of advanced study. This decision was made with a view 
of establishing eventually six such Fellowships. 


The Charing Cross & City Company's Lamp Connections.— 
We regret that owing to a slight misunderstanding the con- 
nections to the mains of the Charing Cross, West End & City 
Electricity Supply Co. were somewhat overstated in our sup- 
plement sheet No. 1 and the curves on p. 538 of our last issue. 
The total connections should have been given as 24,700 kw., 
and the figures in the table for the private lighting connections 
as 316,000 and 247,050 8 c.p. lamps for the West End and 
City portions of the undertaking respectively, the motor con- 
nections remaining unaltered. The rate of increase in the 
company's business is still remarkable, but the lead still 
held by the Metropolitan Company is greater than we had 
represented. 


The Journal of the Junior Institution of Engineers.—The 
Journal and Record of Transactions of the Junior Institution 
of Engineers is now published in monthly parts, the first of 
which has just been issued. The number commences with a 
few editorial remarks on the new form which the Journal 
takes, and some notes on doings of the members. The Insti- 
tution has now been in existence for 22 years, and the annual 
report contains evidences of undiminished activity, the increase 
of membership during the last year being 109. Accounts are 
given of visits to the Electrical Exhibition at Olympia, and 
Messrs. Barclay, Perkins & Co.’s brewery ; but the most in- 
teresting part of the number is Professor Dugald Clerk's Pre- 
sidential Address on the problem of the gas turbine, which has 
already appeared in our columns (Electrician, Nov. 10th, pp. 
144 and 117). 


Mechanical Stoking.— We have received a letter from a 
firm of makers of underfeed mechanical stokers objecting to 
the inference drawn in Mr. Patchell's Paper, that mechanical 
stokers will only suit boilers worked at a low steaming duty. 
Our correspondents maintain that, although this is the fact 
where the furnace area is so small that the full steaming duty 
can only be attained by burning smokeless Welsh coal without 
the smoke question arising, if the furnaces are properly designed 
it should be possible to burn sufficient slack coal efficiently on 
mechanical stokers to give the maximum steaming duty. They 
state that they have often got 100 per cent. over the boiler 
rating under these conditions without smoke. In conclusion, 
our correspondents express their regrets that boiler makers 
* persist in selling boilers with absurdly small furnaces, so that 
it is only possible to get their full rating when burning best 
Welsh coal.” 

Tramway Accident in Liverpool.—A serious accident, not, 
however, attended by fatal results, occurred on Monday morn- 
ing last on the Liverpool tramway system. A car was descen- 
ing Leece-street, one of the steepest gradients in the city, 
when it came out of control of the driver and ran away down 
the hill, leaving the metals at a sharp turn and colliding with an 
iron pallisade which the Corporation Streets Committee had 
erected to protect the group of buildings between Renshaw- 
street and Bold-street in consequence of the large number of 
accidents which have already occurred at this dangerous 
point. The car, which had gathered considerable speed, was 
overturned and completely wrecked. The driver escaped un- 
hurt, but over 20 persons were more or less seriously injured 
out of about 70 who were on the car at the time. It is re- 
ported that on an examination of the car after the accident it 
was found that both brakes were hard on. A report has been 
sent to the Board of Trade, but it is not known yet whether 
an inquiry will be held. 


The Royal Society.— Among the Papers down for reading 
yesterday were the following: ** Note on Heusler's Magnetic 
Alloy of Manganese, Aluminium and Copper," by Prof. A. 
Gray, F. R. S.; “On the Overstraining of Iron by Tension and 
Compression," by Dr. J. Muir. Communicated by Prof. A. 
Gray, F. R. S.: On the Effect of High Temperature on Radium 
Emanation,” by W. Makower. Communicated by Prof. A. 
Schuster, F. R. S.: Galvanic Cells Produced by the Action of 
Light; the Chemical Statics and Dynamics of Reversible 
and Irreversible Systems Under the Influence of Light,” by Dr. 
M. Wilderman. Second communication. Communicated by 
Dr. L. Mond, F.R.S. : “ Artificial Double Refraction Due to 
.Kolotropic Distribution, with Application to Colloidal Solu- 
tion and Magnetic Fields,” by T. H. Havelock. Communicated 
by Prof. J. Larmor, F. R. S. An Electrical Measuring 
Machine for Engineering Gauges and Other Bodies,” by Dr. 
P. E. Shaw. Communicated by Prof. J. H. Poynting, F.R.S. : 
“ The Relation Between the Osmotic Pressure and the Vapour 
Pressure of a Solution,” by W. Spens. Communicated by 
W. C. D. Whetham, F.R S. : * The Elliptic Integral in Electro- 
magnetic Theory," by Prof. A. G. Greenhill, F.R.S. 


A New Surface-contact System,— Yet another system of 
surface-contact traction, which, however, has not as yet got 
beyond the working model stage, has been introduced by 
Messrs. M. G. Waggott & Co., who are showing the chief 
features of their method at the Builders’ Exchange and Exhi- 
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bition, Birmingham. One of the principal advantages claimed 
is the reduction in the size of the actuating magnets on the car 
and the diminution of the braking effect which the large mag- 
nets in use on some other systems are said to produce. Two 
small electromagnets are mounted at the two ends of the car. 
The moving iron switch piece under the stud is in a field pro- 
duced by a permanent magnet within the stud box, this field 
being not of sufficient strength to lift the switch piece into its 
contact position, but being able to retain it in place when once 
lifted. The forward car magnet is of such a polarity as to 
assist the permanent magnet in the stud and close the switch 
which is held up by the influence of the permanent magnet 
until the magnet at the rear of the car passes, this opposing the 
permanent magnet and causing the switch piece to drop off. 
Contact with the studs is made by a long skate, and the studs 
are provided with ball-shaped heads which can be turned 
round to expose a new surface when badly worn. A similar 
apparatus has been designed for signalling on railways, but is 
not as yet in actual operation. 


The Venezuela Incident.—The storv of the dispute which 
led up to the expulsion of a high official of one of the French 
cable companies from Venezuela by President ‘Castro, and 
culminated in the withdrawal of the French Minister from that 
country, is given particularly clearly in a leading article in 
The Times of Wednesday last. The company originally con- 
tracted to lay a cable direct between Venezuela and the United 
States. Seventeen years ago they laid a cable, but it was landed 
at Santo Domingo. The Venezuelan Government at the time 
made no objection, and the cable was taken into regular 
service until the end of 1904, when President Castro 
asserted that not only had the company broken their 
contract by touching at Santo Domingo, but had also sup- 
ported and subsidised the traitor Matos. He therefore caused 
the Venezuela Courts to tear up the contract. The owners 
of the cable naturally protested, whereupon M. Brun, the 
president of the company, who had gone to Venezuela to try 
to negociate with the Government, was expelled, and all the 
telegraph stations belonging to the company were seized with- 
out any mention of compensation. The French Government 
promptly sent in a protest through their Minister, M. Taigny, 
but President Castro's reply was simply a personal insult 
to M. Taigny. A withdrawal of this reply was demanded 
by France, but the demand was only met by the President's 
offer to withdraw the note on condition that France with- 
drew hers. "This was, of course,refused. Further insults to 


M. Taigny followed, and the Minister was eventually recalled 
to France. 


Obituary. — We regret to record the death of Mr. Francis 
Alexander Taylor, which took place under painful circum- 
stances at Liverpool on the 20th inst. The son of Dr. R. H. 
Taylor, & well-known physician of Liverpool, he was born in 
1857, and educated partly at Liverpool College. In 1874, at 
the age of 16, he entered the service of the Eastern Telegraph 
Co., and, having shown special electrical aptitude, was appointed 
an electrician on board one of the company’s ships two years 
afterwarde. After 10 years’ service afloat in various. parts 
of the world, he was made assistant superintendent at Gib- 
raltar, and afterwards served in the same capacity at Porth- 
curnow. Unfortunately ill-health dogged his footsteps all 
through his career, and in spite of clectrical qualifications 
of no mean order he was never able to take up the position 
that his service and abilities warranted. In 1896 he was 
appointed to the Chief Electrician's department of the Company 
under Mr. H. A. C. Saunders, and retained that post until he 
was made inspecting superintendent of the line about a year 
ago. Reaching Aden on his first tour of inspection he was 
seized with illness and had to return to England, after which 
his continued ill health obliged him to retire on a pension in 
June last. Quite recently he became greatly depressed, and on 
Saturday morning last was found lying on his bedroom floor 
with a bullet wound in his head and a revolver at his right 
hand; he was quite unconscious and death ensued an hour 
after. How he became possessed of the revolver is a mystery. 
An inquest was held and a verdict of “suicide whilst tempo- 
rarily insane” was returned. 


Electrieal Trades Benevolent Institution.—The rules and 
full particulars of the Benevolent Institution in connection 
with the National Electrical Manufacturers’ Association are 
now available. The object of the fund, which we briefly 
referred to in our issue for December 15, p. 368, is to grant 
pensions and to dispense temporary relief to deserving or 
necessitous persons who are, or have been, engaged in the 
electrical trade in the United Kingdom or to their widows and 
families. All applicants for pensions must have been sub- 
scribers to the fund for at least five years. The Institution 
will be supported by donations, annual subscriptions and 
bequests. ‘The affairs of the Institution will be conducted at 
present at the offices of the National Electrical Manufacturers’ 
Association, Ridler-place, Holland-street, Blackfriars, and the 
management will be in the hands of trustees and a committee 


of not more than 30. The first committee is constituted as 
follows: 


H. Bevis, G. B. Birnbaum, H. H. Berry, G. Braulik, E. J. Clark, 
Justus Eck, T. J. Grainger, E. F. Johnson, A. P. Lundberg, F. H. 


Nalder, C. S. Northcote, H. Oppenheimer, W. L. Packenham, W. Schmahl 
and L. Thurnauer. 


The committee will be elected annually by the donors and 
subscribers to the fund. The amount and term of any pension 
or temporary relief will be determined by the committee, but 
in the case of the latter, no grant will exceed £20. As stated 
in our previous note, £260 was collected for the fund at the 
beginning, and a good sum is expected from the surplus of the 
Electrical Exhibition at Olympia... In addition to donations of 
£10 each, the committee pledge themselves to raise £100 each 
for the fund. A ‘complete copy of the rules can be obtained on 
applicationtoMr. Walter Davenport at the address given above. 


Superheated Steam. A lecture on the above subject was 
recently given before the Bradford Engineering Society by 
Mr. Michael Longridge. The lecturer commenced with a 
short general description of the physical properties of steam, 
in the course of which attention was called to the lack of in- 
formation at present available as to the variations of the 
specific heat of superheated steam with pressure and tempera- 
ture, a matter which is now being investigated at the National 
Physical Laboratory. ‘The application of superheated steam 
to engines as a means of improving their economy was next 
considered. The two theories, due respectively to Adolf 
Hirn, who attributed the losses to cylinder condensation, 
and Callender and Nicholson, who ascribed them mainly to 
leakage past valves and pistons, were considered, and it was 
seen that from either point of view superheating could be proved 
to be conducive toeconomy. Some iuteresting reproductions of 
the late Mr. Donkin’s curves, showing the temperature changes 
in the cylinder walls, were shown, and formule were explained 
for estimating the probable saving with superheated steam. 
It was pointed out that the saving in triple and quadruple 
expansion engines could only be fully utilised by employ- 
ing reheaters between the successive cylinders. Indicator 
diagrams and results of tests were given to illustrate the 
gain in actual practice. Steam could be superheated in two 
ways, either by allowing it to expand without doing work 
or by supplying it with heat from an outside source. The 
former method was occasionally employed for moderate degrees 
of superheat, as in the case of some of the water-tube boilers 
in the British navy, but the latter method was far more 
common, a well-known example being the Schmidt superheater. 
The McPhail and Simpson superheater was also described and 
Mr. Patchell’s testimony as to the utility of superheating in 
electric light stations during the peak of the load was men- . 
tioned. After giving some formule and figures relating to the 
amount of superheat obtainable with different sizes of super- 
heaters, the lecture concluded with some general notes on the 
design of engines intended for use with superheated steam. 
We should have liked to see some comparison of the way in 
which turbines and reciprocating engines are able to take 
advantage of the economies attendant on the use of super- 
heated steam, but this was a point not touched on by the lecturer. 


Sixteenth Annual Dinner of the General Electric 0o.—A 
pleasant evening was spent at the Criterion Restaurant last 
Saturday, when a party of some 400 persons, including most of 
the (:eneral Electric Co.'s staff and a number of invited friends, 
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met together at an excellent dinner, 
entertainment. After the Royal toasts had been duly honoured, 
Mr. H. Hirst, who occupied the chair, proposed the toast of 
“The Army, the Navy, and the Reserve Forces.” This toast 
was replied to by Col. Crompton, who was confident that our 
army and navy were to-day in as healthy a condition as ever. 
On rising again, the chairman first extended his welcome to 
the visitors, and then dwelt on the prosperity of the company 
during 1905, alluding to the extensions already carried out at 
the Witton works, &c., and to be carried out elsewhere in the 
near future. A feeling tribute was paid to the memory of those 
friends who had been removed by death from the service of 
the firm. In concluding his speech, Mr. Hirst referred to the 
internal changes in the organisation of the company which had 
taken place during the past year, and exhorted the members 
of the staff to do their best for the company, which they might 
be assured would in its turn take the best care of the interests of 
their staff. Mr. R. Dumas, works manager at Witton, replied on 
behalf of the staff, his toast to the directors being coupled with the 
name of Mr. H. Bevis, who replied on behalf of his colleagues. 
Mr. Max Byng, who humourously posed asa candidate seeking 
election, counselled the audience to vote for the General Elec- 
tric Co., promising in return all the advantages which long 
experience and up-to-date methods of manufacture guaranteed. 
His toast was to the yuests, coupled with the names of the 
Hon, Walter James and Prof. W. E. Ayrton. The former 
replied in a political s:rain, while Prof. Ayrton, in a happy 
speech, full of reminiscences, sti uck the key-note by his remark 
that, whatever the political convictions of the company, their 
business and dinner were conducted on thoroughly liberal 
principles. He proposed the health of the chairman. Sir R. 
Awdry, K.C.B., the next speaker, proposed the health of Mr. 
G. Byng, the chairman of the company. Mr. Hirst replied to 
both toasts, regretting that Mr. G. Byng was unfortunately 
absent through ill-health. The musical entertainment after 
the dinner was of a high-class order, and kept the company 
together until a late hour. 

High-speed Electric Machinery.—The first of a series of 
three * Howard Lectures " was given at the Society of Arts 
by Prof. Silvanus Thompson, F.R.S., on Thursday, January 
18th, the subject chosen being high speed electric machinery, 
with special reference to steam turbine machines. The first 
lecture was devoted to general consideration of dynamo 
design as affected by speed and rated output, and commenced 
with a historical sketch of the conditions leading up to present 
day practice. Although in the early days of slow-speed engines 
and small high-speed generators, belt-driving was almost uni- 
versal, a few examples of direct-driven machines are to be found 
at comparatively early dates, such as the magneta machine of 
Holmes at the exhibition of 1862, and later Edison's famous 
Jumbo“ type, and the late J. E. H. Gordon's pioneer two- 
phase alternators at Paddington, machines most remarkably 
in advance of their time. Slides of historical early machines 
were shown, including the familiar“ A" Gramme and some 
curious views of stations planned in the early 80's in America 
with one large slow-speed engine driving regular batteries of 
diminutive dynamos through elaborate systems of belts, often 
with countershafts on an intermediate floor of the building. 
There were two lines along which development took place 
from these early conditions. On the Continent the dynamo 
speed decreased to meet the engines, resulting in the develop- 
ment of the large slow speed direct-coupled machines, of which 
such an imposingarray was seenat the Paris Exhibition of 1900. 
In England, on the other hand, thanks to the pioneering 
work of Willans and Belliss, the engine speeds increased 
to meet the dynamos. The use, however, of really large units, 
which had become common on the Continent, was delayed in 
this country by the limitations of the Electric Lighting Act of 
1882. During all this time the influence of the steam turbine, 
due mainly to the untiring work of Parsons, was beginning to 
be felt, and was causing designers to turn their attention to 
much higher speeds than had previously been thought possible 
for large units, as the high speed reciprocating engine began 
to find a rival in the still higher speed steam turbine. Another 
factor, having influence in the same direction, was the increas- 
ing use of motor-generators, the speed of which was indepen- 
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followed by a musical dent of engine considerations. The remainder of the lecture 


dealt with the fundamental principles of dynamo design and 
an exposition of limitations to the output of a machine, as 
atlected by what the lecturer described as speed, m etic 
loading and electric loading. Several aspects of 99 
the output obtainable from machines were dealt with, particu- 
larly the “active-belt” method originally introduced by Mr. H. A. 
Mavor. The later developments of recent years in the direction 
of more rational formula, and the work of Mr. Hobart, were 
dwelt on, and the lecturer concluded by throwing on the screen 
some interesting tables of machine constants taken from modern 
designs, all tending to show the improvements consequent on 
the use of higher peripheral speeds. The second lecture of the 
DEA of which we give a syllabus below, was delivered last 
night. 3 

TUnbo-Dyxaaos,— The problem of commutation—Use of carbon and 
metal brushes—Natural and forced commutution— Peripheral speed in 
relation to commutation— Loading of armatures— Armature distortion 
— Problem of centrifugal forces as affecting dynamo design Turbo- 
dynamo design. 


.. 


ARRANGEMENTS FOR THE WE ER. 


ad 


(To-day) FRIDAY, January 26th. 
Puysicat Society. 
4 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “The Isothermal Distillation 
of Nitrogen and Oxygen and of Argon and Oxygen,” by I. K. 
Inglis. (2) On the Use of Chilled Cast Iron for Permanent 
Magnets,” by A. Campbell. (3) “ Experiments on the Propaga- 
tion of Longitudinal Waves of Magnetic Flux along Iron Wires 
and Rods,” by Prof. T. R. Lyle and J. M. Baldwin. 
INSTITUTION oF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION 
7:30 p.m. Meeting at the Municipal School of Technology, Sackville 
street, Manchester. Paper to be read: “ Electric Lamps," by 
F. Shaw. 
ELECTRO- HARMONIC Society. 2 
S p.m. Smoking Concert in the King's Hall, Halborn Restaurant. 


JUNIOR IxsTrITUTION OF ENGINEERS 
Sp.m. Meeting at the Westminster Palace Hotel, when a lecture 
will be delivered by Prof. J. D. Cormack on Notes on Boiler 
Trials." 


SATURDAY, January 27th. 
JUNIOR INSTITUTION OF ENGINEERS. 

3 p.m. Visit to the Engineering Laboratories of University College, 
Gower-street, during which Prot. J. D. Cormack will demonstrate 
the methods of condootiüg a boiler trial. 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ VISIT. 

3 p.m. Visit to the Post Office Central Telephone Exchange, Addle- 

hill, London, E.C. 


TUESDAY, January 30th. 

INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER SECTION. 
~.30 p.m. Meeting at the University. Paper to be read: Gas 
ngines applied to Electric Driving," by James Atkinson. 

FarapaY Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, 92, Vic- 
toria-street, Westminster, S.W. Papers to be read: (1) The 
„Electric Furnace ; its origin, transformations, and applications,” 
‘Part 3, by Adolphe Minet. (2) “ Demonstration of a New Elec- 
trolytic Tube Furnace,” by Dr. J. A. Harker. (3) * Note on 

the Production of Ozone by Electrolysis of Alkali Fluorides,” 

by E. B. R. Prideaux. 


WEDNESDAY, January 3ist. 
ĪNSTITUTION oF CIVIL ENGINEERS: STUDENTS’ SECTION. 
2:80 p.m. Visit to the Greenwich generating station of the London 
County Council. 
THURSDAY, February 1st. 
SOCIETY oF ARTS. 
8 p. m. Howard Lecture II., by Prof. Silvanus P. Thompson, 
F. R. S., on High-Speed Electric Machinery with Special Reference 
to Steam Turbine Machines." 


RUGBY ENGINEERING BocIETY. 
8 pm. Meeting in the Benn Building, High-street, Rugby. Paper to 
be read: The Transmission of Electric Energy,” by C. McCarthy 
Jones. 


FRIDAY, February 2nd. 
JUNIOR INSTITUTION OF ENGINEERS. 

S p.m. Meeting at the Westminster Palace Hotel. Paper to be read : 
Some Recent Electrical Engineering Measuring Instrumente," 

by Kenelm Edgcumbe. 

RovAL INSTITUTION. 

9 p.m. Evening Discourse by Prof. Silvanus P. Thompson, F. R. S., 
on The Electric Production of Nitrates from the Atmosphere." 
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steam-driven narrow gauge railway already referred to (the 
North Wales Narrow Gauge Railway) has been running for 
eome years between Dinas Junction on the L. & N. W. Rail- 
way and Rhyddu or Snowdon Station, chiefly to serve some 
quarries. This will ultimately be electrically equipped, and 
will be extended to Beddgelert, where it will connect with 
a new electric line to Portmadoc, the Portmadoc, Beddgelert 
and South Snowdon Railway. There will alsobe a line of narrow 
gauge from Dinas Junction to Carnarvon. The railway u ork will 
not be completed for some time, but a certain part of the civil 


Fia. 3.—Sxetcn Mar snowixo Positioxs or GENERATING Station, PIPE 
Ling, TnaNsMissION Line AND El. ECTrRIC RaILWaAVS. 


Three - phase Eleetric Railway inder construction 
— ——— o 7 hrec-p hase II. T. Tra: mission Line. 


engineering portion has been done including tunnelling, cuttings 
and embankments. Fig. 4 is a view of one of the open cuttings. 
The line is of the uniform 1 ft. 114 in. gauge, which has been 
adopted by all the N. Wales quarries. Three-phase locomo- 
tives will be employed at low pressure, and transformers will 
be placed at intervals along the railway line. We hope to 
describe the details of the equipment at a later date. 


Fic. 4.—AÀN OPEN CUTTING ON THE RAILWAY DURING CONSTRUCTION. 


Fig. 4 shows the route taken by the pipeline. At the in- 
take, a tunnel has been cut to a point in the bed of the lake at 
a depth of about 30 ft. from the surface, and between the top of 
the pipe line and the main intake valve at the edge of the lake, 
the water flows partly in tunnel (48 in. diameter)and partly in an 
open cutting, the latter having been necessary owing to the 
ground being too loose to tunnel right through. The tunnel is 


and the tunnel about 200 yds. long. The tunnel and cutting are 
run through the natural dam of the lake, which rises at a sharp 
angle to some 10 ft. higher than the usual surface of the water ; 
the company has the right of artificially increasing the height 
of this dam by 20ft., should it be found necessary. At the 


Fic. 5. —GrskRAL VIEW suowiNG Position or Powin House AND 
Pirk Line. 


inte ke two shafts have been sunk, in one of which is the screen 
and a safety valve, and in the second the ordinary sluice valve. 
The main shaft is 8 ft. by 8ft., and the auxiliary shaft 8 ft. by 
6 ft. in section, and both are lined with 3:1 concrete 3 ft. 


— ——— — — I ——— Á— 


F. u. 


6. — VIEW or PART OF THE PIPE LINE. 


thick. Above the shafts is the usual tower and a capstan for 
lifting the valves. The pipe line is divided into three sections, 
the upper part being of 30in. single-riveted pipe, the middle por- 


lined with concrete. The open cutting in the lake is 200ft. long, | tion 30in. double-riveted pipe, and the bottom portion, on which, 


E 
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of course, the pressure is very high, of 27 in. welded pipe. Two 
pipes run down the whole way. They rest on creosoted sleepers 
and are held well off the ground. The sleepers are on a made 
line similar to railway formation. In places, the slope of the 
pipe is as greatas 30 deg. with the horizontal, and at all steep 
parts li in. back straps are employed to anchor it to the 
ground. The two concrete blocks which support the pipe on 


Fic. 7.—EXPANSION JOINT IN PIPE List, 


the steepest slope near the power house weigh 38 tons each, and 
the buttresses with cast iron anchor bends 42 tons. They are 
all made of 4:1 concrete. 


(To be con iucd.) 


THE NEW POST OFFICE CITY TELEPHONE 
EXCHANGE. 


So rapid has be3n the increase in the number of subscribers 
to the Post Office Central telephone exchange in London that 
the whole capacity of the switchboard (14,400 subscribers) has 
heen nearly taken up. The central exchange was opened in 
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Fic. 1.— DIAGRAM OF TRANSFER CIRCUIT, 


April, 1902, and was described in considerable detail in Te 
Electrician (Vol. XLVIIL, pp. 767, 808, 864, 897 and 930). 
The ultimate capacity of the “multiple,” 14,400 subscribers 
with jacks at ł in. centres is practically the limiting size of a 
board of this class, and it was not expedient to make any 
endeavour to extend it. Although smaller jacks at ,', in. 
centres are, we believe, obtainable, this represents a very close 


board, and, moreover, it was obviously inadvisable to replace the ! 


board with a new one which would only defer for a compara- 
tively short time a more drastic alteration in the system. 
After careful consideration of the question, Mr. Gavey, the 
engineer-in-chief of the Post Office, decided to erect a new 
exchange in the same building on the floor below the old one. 
Instead of equipping this with an ordinary multiple board, 
however, which in its turn would soon become ‘full, it 
was decided to dispense altogether with the subscribers’ 
multiple on the answering positions, and to treat every 
call in the same way as a junction call. In spite of the 
large number of subscribers to the central exchange, it is 
found that over 80 per cent. of the calls are for subscribers 
on other exchanges, so that the answering operator only makes 
use of the subscriber's multiple in front of her on an average 
every fifth call. In the new exchange, therefore, every call 
will be treated in the same way as a junction call, and the only 


Fro. 2.—-ANSWERIKG BOARD. 


multiple on the answering operator's sections is that of the out- 
going junction lines, some of which are the ordinary junction 
lines to other exchanges, and others transfer lines to local sub- 
scribers’ multiples in the same switchroom. 

The new exchange will probably be in regular operation by 
the end of this month. Through the kindness of Mr. Gavey 
and his engineering staff, who have taken pains to show us all 
the details of the exchange and have placed all possible infor- 
mation at our disposal, we are able to publish a complete 
description of the new arrangements, and it should be noted 
that in addition to the alteration in the circuits to which we 
have alluded vast improvements have been made in the con- 
struction of the switchboards and the general arrangement of 
he exchange, which conduce to easier inspection and mainten- 
ance and, what is more important than all, reduce enormously 
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the chance of a fire spreading should it break out in any 
portion of the building. 

We will commence our description by tracing out the circuit 
of the new transfer arrangement, which constitutes practically 
the only alteration of the switching circuits ; in other respects 
these are practically identical with the existing practice on 
common battery exchanges. The ordinary junction circuit 
connections might have been employed for this, but this entails 
a repeating coil on the junction cord circuit as well as on the 
subscribers’ board-cord circuit ; the former is done away with 
in the simplified arrangement that has been adopted. On the 
operator receiving a call for the local exchange, she depresses 
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Fic, 3.—TRANSFER BOARD 


a junction call-wire key, which puts her into communication 
with one of the operators at the local junction or “transfer " 
board on which all the local subscribers are multipled, and 
asks for the number wanted. The operator there answers in 
the usual way by giving her a junction or rather a transfer 
line, and she plugs into the corresponding outgoing jack (on 
the right-hand side of Fig. 1) in the ordinary way. If the 
subscriber is not engaged the operator at the transfer board 
plugs into his multiple jack with the plug associated with that 
transfer line, shown in the figure, and the 180-ohm relay is ener- 
gised from the central battery through the barrel of the 
multiple jack on the transfer board and the sleeve of the 


transfer-line plug. This relay connects the tip of the plug to 
the transfer line, the sleeve is already connected through, and 
it is seen this circuit passes through the automatic ringing key 
in the ordinary way. The ringing key is then depressed, ring- 
ing the subscriber as usual. Although the other tongue of 


Fic. 4.— Back OF ANSWSRING BOARD, SHOWING Back OF RELAY Racks. 


the 180 ohm relay is attracted too, connecting the clearing 
lamp on the transfer position to one side of the battery, the 
30-ohm relay is also energised, as it is connected through thc 
sleeve of the plug on the answering position to the battery, 
and its contacts short-circuit the lamp back to the same side of 


i 


29 / 


Fic. 5.— Back OF ANSWERING BOARD WITH COVERS REMOVED, SHOWING 
CABLES AND FRONT OF RELAY Hacks, 


the battery. As soon as the plug on the answering board is 
withdrawn, to clear, this contact falls back, and the lamp glows 
until the transfer operator withdraws the transfer-line plug. 
Subscribers in new districts in the city area will be connected 
to this exchange instead of to the “ Central,” and it will be given 
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ultimate capacity of the junction multiple on the answering 

board is 2,400, and the ultimate capacity of the junction and 

into two sections, for there are independent transfer boards | transfer sections 20,700 subscribers ; the latter have been 

named “Central” and “City " just as if they were incoming ! equipped at once for 15,480 subscribers. Fig. 6 shows the 

junction boards at separate exchanges. There are six * City " | relative position of the boards in the switchroom. It is seen 

and four “Central” transfer positions, each equipped with 28 that the answering positions go all round one side of the room, 
and that the transfer and junction positions occupy the 
opposite side. 

The equipment of the junction and transfer positions is pre- 
cisely similar to that which is customary on incoming boards. 
The keyboard shelf is level (as it is also on the answering 
sections) and not sloping. A new pattern of cord is used, 
the end of which from the plug downwards for about 1 ft. is 
covered with a spiral of flat wire under the outside braiding. 
Each position deals with 28 junction lines, ending in cords and 

plugs, and for each cord there is a clearing lamp, an automatic 


the appellation “City.” The erection of a second exchange, 
making the total capacity 30,000, virtually divides the multiple 
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Fia. 6.—SKETCH PLAN OF SWITCHROOM TO SHOW POSITION UF ANSWERING, 
TRANSFER AND JUNCTION POSITIONS. 
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junction lines.. In addition to these 280 transfer lines, there 
are 1,080 incoming junctions from CB and CBS exchanges 
and the trunk exchange, and 560 from magneto exchanges, 
making a total of 1,920. These lines are all multipled on the 
answering board, and there are two operators’ positions for 
cach multiple, instead of three as on an ordinary subscriber’s 
multiple. Figs. 2 and 3 show the answering and transfer (or | 
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Fic. 8.—TRANSVERSE SECTION THROUGH ANSWERING BOARD, SHOWING 
SKELETON IRON CONSTRUCTION. 


ringing key and a speaking key. The multiple extends almost 
down to the keyboard, and covers three operators’ positions. 
On the answering positions there are jacks for 180 subscribers 
to each position, although an average of 150 only are utilised at 
present. Each position has 51 pairs of plugs and cords, each 
with its pair of supervisory lamps and combination ringing and 
| speaking key. Theringing side of the key is doubtless provided 
mainly to enable operators to ring back and for occasional 
| use when speaking to exchanges with ringing junctions, for 
— WOCHEN —— the ringing up of local subscribers is done with the automatic 
Fic. 7.—JuNcrioN BOARD UNDER CONSTRUCTION SHOWING METHOD OF | keys on the junction board. The number of call-wire keys 
CLAMPING Down CABLES, AND FRONT OF RELAY RACKS. needed on each answering position is, of course, very large on 
this system. Each position is provided with 50 call-wire keys 
junction) boards respectively. On the former the height of six to the “City” and four to the Central" transfer boards, 
the keyboard is 2 ft. Gins. from the ground, and the height and the remaining 40 to other exchanges in the London area. 
of the ultimate multiple is 5 ft. 5in.; on the transfer board Instead of the call-wires being simply multipled from posi- 
the corresponding heights are 3ft. and 7ft. 2in. The tion to position in the usual manner, they are divided into two 
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parallel circuits multipled on alternate positions. Each of 
these two cross - Connection circuits " is taken through a break- 
jack, so that the lines can be tested. A similar arrangement 
is provided for the call-wires on the incoming junction and 
transfer sections, so that testiug and inspection is greatly faci- 
litated, and a faulty wire or key effects the least possible dis- 
turbance to traffic. 

Two extremely important details in the arrangement of the 
new switchboards are the absence of relays at the back of the 
board, and the provision of a fuse on each cord circuit in the 
exchange — i. e., between the cord-circuit and the central battery. 
These fuses are grouped together on a board in the power room 
in the basement, and this new feature is considered by the 
Post Office engineers to be a great advance, from the point 
of view of fire risk, over the former practice of grouping 
together several circuits on to one pair of fuses. The connection 
to the fuse board is made through multiple lead-covered cables. 

The relays and resistance coils, instead of being placed at 
the back of the board, are fixed on independent iron racks, one 
to every operator's position, placed at right angles to the 
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Fic. 9.—CaBLe LIFTERS. 


board. These racks are clearly seen in Figs. 4, 5 and 7, and there 
is about 3 ft. gangway between the back of the board and these 
racks. In the case of the answering board, the cables leading 
to the board are placed beneath this gangway, which is raised 
about 14 in. above the floor level and covered with steel plates. 
The junction lines, being fewer to each operator's position, are led 
up in lead-covered cables. These arrangements leave the back 
of the board so free from encumbrance that the cords can be 
got at from the back, and repairs and maintenance are greatly 
facilitated. In Fig. 4 some of the floor plates have been lifted 
to show the cable run beneath, and the wooden panels have 
been removed from the back of the board in the foreground, 
and in Fig. 5 all the covers are removed. The panels, it may 
be mentioned, are protected with steel plates. 

The iron construction of the board itself is shown in Fig. 8. 
Except for the panelling, which is steel lined, as already stated, 
and the keyboard, there is practically no wool on the board, 
and the jack strips are fixed directly to the iron frame of tho 
board by means of a simple device. The “blanks,” which 
occupy the upper part of the board until jacks are wanted 
there, are made of thin brass, blackened in front. "The wiring 
behind the keyboard shelves is separated from the rest by 


removable “ transite " partitions, and there are similar par- 
titions in a vertical direction between every three positions, so 
that fire cannot spread from one part of the board to another. 

Owing to the fact that all the 15,480 jacks on each multiple 
of the junction and transfer boards could be wired from the 
outset, it was possible to clamp the wires down tight as the 
work proceeded. Fig. 7 shows clearly the method of doing 
this. As a result, the cable is all beautifully flat and hardly 
rises at all above the level of the jacks. 63-wire flat switch- 
board cable, asbestos insulated, is used for this, containing 
20 threes and one spare three. 

The method of lifting the cables for the purpose of ex- 
amining or withdrawing the jacks is illustrated in Fig. 9. A 
pair of “cable lifters” are used, one of which is shown in 
position in the figure, and the other lying idle to the left of 
the illustration. The cable lifter consists of au iron upright of 
the shape seen, the lower end of which takes a bearing on the 
lowest channel iron of the switchboard frame. A screw is 
fixed to this, an] the projecting tongue is screwed up or down 
to tho proper position below the cable next above the one to 


Fic. 10. — INTERMEDIATE DISTRIBUTING FRAME. 


be examined. When the pair are placed in position in this 
wüy, the two tongues are screwed up simultaneously, lifting 
the bundle of cables above them. | | | 

The usual desks for monitors and for the switchroom super- 
intendent and assistant superintendents are provided, and a 
new feature is an “inquiry” table of four positions. This 
table is in the centre of the room, and measures 6 ft. by 4 ft. 
and contains shelves for directories, &c. Inquiries for new 
subscribers, changes of number and miscellaneous information 
are switched on to one of the operators at this table. 

The new intermediate frame (Fig. 10) is of much solider 
construction than in previous practice; the extra stiffening 
bars are seen in the illustration. Sliding ladders on rubber- 
tyred rollers are provided two on each side of the frame to 
facilitate running the wires and subsequent work on the board. 
Uralite sheets are placed between the iron of the frame and the 
cross connecting wires. The frame has eleven shelves, each of 
which will accommodate 2,000 lines. This frame is on the same 
floor as the switchboard, and the relay and meter racks, which 
are made of H iron, are in the same room. There is alsoa sub- 
siliary intermediate frame for 6,240 lines between the City“ 
and the ** Central" exchanges. 


584 


THE ELECTRICIAN, JANUARY 26, 1906. 


The main-distributing frame for the City " exchange, which 
is in the basement, in the same room as the power plant, has 
one new feature—namely, the provision of a fuse, in addition 
to the heat coil, on each wire that comes into the exchangc. 
These fuses are of the tubular pattern—a wire drawn through 
an insulating tube. They are placed on the vertical side of 
the frame, as is seen in Fig. 11, which represents a portion of 
one vertical line of the frame ; but we understand that in the 
remodelling of the main frame of the “Central” exchange 
fuses will be placed on the horizontal side, so that they are 
practically at the point of entry of the cable. These new fuses 
will be wires stretched over porcelain blocks of a rounded 
shape, designed to prevent the spread of an arc. 

The power plant is the largest in any telephone exchange 
in this country, but it follows standard practice. It may be 
mentioned, however, that the motor-generator for charging 
the cells will supply a current of 1,000 amperes. The battery 
consists of two sets of 11 40 plate Chloride cells, each having 
a capacity of 3,000 ampere-hours at an 8-hour discharge rate; 
plates can be added to bring up the ultimate capacity to 6,820 
ampere-hours. 
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Fic. 11, — PART OF ONE VIRTICAL LINE or MAIN DISTRIBUIING FRAME, 
TO SHOW FUSES AND HRart COILS. 


The Westein Electric Co. were contractors for the whole 


equipment of the exchange, to the specifications of the engineer- 
in-chief to the Post Office, and the whole workmanship and 
finish reflects great credit upon them. 


— 


THE DURHAM COLLIERIES ELECTRIC POWER 
| SCHEME. | 


_ The power house of the Durham Collieries Electric Power 
Co. is now practically complete, and the supply will be com- 
menced in a few weeks’ time. The idea of supplying power 
to the large groups of collieries and works in the eastern part 
of the county of Durham was first mooted in January of last 
year. A company was formed, and it was decided to proceed 
with the scheme in the following February. No time was lost, 
and by May 2nd the plant had been ordered and the ground 
opened. The undertaking is a private one, and the company 
does not possess statutory powers. 

The consulting engineers to the scheme are Messrs. Harper 
Dros. & Co., and we wish to express our indebtedness to them 
and to the company's chief engineer, Mr. C. W. Nicholl, who 
kindly devoted considerable time in showing our representative 
over the works, Mr. Nicholl’s resident staff during the erection 
of the station consists of Mr. W. J. S. Jones (resident engineer) 
and Mr. F. H. Carter (assistant engineer), Messrs. D. Balfour 
& Sons, civil engineers of Newcastle, acted as consulting 
engineers 1n connection with the buildings and reservoirs. The 
main contractors for the whole scheme were Messrs. Bruce 
Peebles & Co, the sub-contractors for various portions of the 
plant being mentioned below. 


The power house is situated at Philadelphia, near Penshaw, 
county Durham, on a siding of the Lambton Colliery Railway, 
and close to the mouth of one of the Lambton pits, so that 
coal is obtained at a rémarkably low price. Considerations 
of cheap coal supply had more influence on the choice of the 
site than facilities for obtaining water, for it was found worth 
while to lay down a long pipe line for the water supply. The 
water will be taken from a convenient point on the River 
Weir about 2 miles distant from the power house, and a 10 in. 
main has been laid, which will deliver the water at the power 
house 274 ft. above the level of the river. The pumping 
station at the lower end of the pipe line contains two 
Gwynnes’ centrifugal pumps running at about 1,500 revs. per 
min., and each capable of delivering 500 gallons per minute 
against the above head. These are driven by a pair of 80 B. II. v. 
three-phase motors taking current at 230 volts. "The starting 
of these motors is to be effected by automatic starters operated 
by means of an auxiliary three-core cable from the power 
house, so that the pumps will be controlled entirely from the 
main switchboard. This and the main pump motor cable arc 
run in a trench alongside the pipe line, which also contains a 
telephone cable and one of the main H.T. feeders supplying a 
colliery some distance beyond. All are lead covered, armoured 
and laid direct in the ground. 


The arrangement of the generating plant forms a good 


example of the independent unit system, each turbo-generator 


having its own boilers, condensing plant and switch gear, which 
can be worked independently of any of the others. The five 
‘Babcock & Wilcox boilers with which tbe supply will be 
started are arranged in 24 batteries, and are set with a special 
kind of serrated and perforated bricks to improve their effi- 
ciency ; each has a normal evaporative capacity of 21,000 lb. 
of water per hour. They are provided with internal super- 
heaters and work at 180 Ib. per square inch with 150^F. 
superheat. Three Erith underfeed stokers, designed to burn 
Peas and Duff coal, are fitted to each boiler. The two steam- 
driven Hall feed pumps are situated in a separate pump house 
adjoining the boiler house, together with the fans for supplying 
draught to the stokers. Ihe main flue runs between the 
engine and boiler houses, and contains the economiser which 
was supplied by the Clay Cross Co. There is ample room for 
boiler extensions both by lengthening the building, which at 
present is provided with a temporary end and by the addition 
of another row of boilers. Coal is taken from the trucks by a 
Graham-Mortori conveyor to the overhead bunkers, which are 
of 50 tons capacity each, another overhead bunker of 25 tons 
capacity being provided for storage of ashes pending their 
removal by trucks. 
The engine room at present contains five main sets, all of 
the same size, three driven by Parsons turbines, and tho re- 
maining two by turbines of Messrs. Willans & Robinson's 
make.. The engineer looks forward to some comparative tests 
of the two makes when working under identical conditions. It 
is interesting to note one or two differences in the mounting of 
these machines. The Willans turbines are bolted down to 
their foundations and are rigidly coupled to their condensers, 
the latter being mounted on springs and provided with pipes, 
which are to a certain extent tlexible, leading to the pumps. 
The Parsons machines are without holding-down bolts, and are 
connected with their condensers by flexible joints, the con- 
densers themselves being rigidly bolted to their foundations. 
The condensing plant, situated in each case. directly under the 
turbines, is of Messrs. Cole, Marchant & Morley's make with 
pumps driven by Bruce Peebles continuous-current motors. 
The condensing water passes through three large cooling 
towers and a cooling pond, back to a trench running alongside 
the engine house. A large storage reservoir. is also provided 
at the point where the water is delivered by the pipe line. 
The alternators coupled to each turbine are of Messrs. Bruce 
Peebles’ standard high-speed revolving field type, running at 
1,500 revs. per min. The normal output is 1,000 kw. each, 
but they are capable of working up to 1,250 kw. for lengthy 
periods. Three-phase current is generated at 6,600 volts, 
50~; the generators are star connected, with the middle 
point earthed. Exciters are not coupled direct to the shafts, 
but form a part of the independent auxiliary sets. Two of 


THE ELECTRICIAN, 


JANUARY 26, 1906 985 


these auxiliary sets are provided, each consisting of one 
180kw. continuous-current generator, working at 550 to 
600 volta for driving the various motors, &c., in the station 
and a 40 kw. exciter on the same shaft, the sets being driven 
by Willans reciprocating engines of 3 I's size. It is intended 
ultimately to put down two 400 kw. 550 volt, Bruce Peebles 
La Cour” motor converters to supply the Sunderland and 
District Tramways, which are now run from a gas plant 
adjoining the station and also the property of the Durham 
Collieries Electric Power Co. 

The generator and feeder oil switches are mounted in 
separate cells in the usual way under the operating gallery. 
The control boards are of the desk type, all the switches are 
hand operated by levers in the front of the “desk,” the 
ammeters and voltmeters being mounted on the top. The 
operator standing behind the board has a clear view of the 
whole of the engine room and of the synchronising apparatus 
on a bracket at the end of the board. No special feeder 
charging apparatus is installed, and the voltage is switched direct 


on to the feeders. We hope to publish some further details | 


of the switching arrangements when 
the station is in actual operation, as 
the switch-gear was only partially 
complete at the time of our visit. 
The load consists principally of 
collieries and works, although, as 
mentioned above, the lines of the 
Sunderland and District Tramways 
C'o. are shortly to be supplied from 
this station. We understand that 
as many as 17 collieries, including 
some of the Lambton and Hetton 
gcoups have already installed aquan- 
tity of electric plant and are now 
ready for taking power, and that the 
c'ectrical equipment of a large num- 
b2r more is in progress. Electrica] 
driving is to be applied to pumping, 
coal cutting, underground haulage 
and practically all power purposes 
in these collieries except the main 
winding engines, the colliery pro- 
prietors apparently desiring to wait 
until the present controversy npon 
the merits of steam and electrical 
winding engines is settled. Some 
37 miles of underground feeders have 
ben laid, partly of Messrs. Callen- 
dlir’s make, laid on the solid system, 
and partly Glover’s and St. Helen’s 
armoured, and laid direct in the 
ground. In some cases, however, 
overhead lines will be used, consist- 
ing .partly of No. 4/0 solid and 
partly of bare stranded copper cable of equivalent section 
mounted on wooden poles. Sub-stations are being erected at 
each colliery to transform from 6,600 volts down to 230 volts 
for the smaller motors and 2,000 volts for the larger motors. 
It is, however, intended to transform up to 11,000 volts for 
transmission to some of the more outlying districts. 


— — 


COAL HANDLING PLANT AT THE WILLESDEN 
STATION OF THE METROPOLITAN ELECTRIC 
SUPPLY CO. 


In our issue of December 15th we described some forms of coal 
conveying apparatus which have recently been installed in various 
electricity stations. Another example of an interesting coal handling 
plant of a somewhat different nature to those then described is in 
use at the Metropolitan Electric Supply Co.’s station at Acton-lane, 
Willesden, for conveying fuel from the railway trucks to the boilers. 
The chief feature of the system is the revolving truck tipper by 
which the contents of the loaded coal truck are turned over bodily 
into a hopper, entirely doing away with any form of bucket elevator. 


" — (eS 
| 


mn. | 


Opposite the boiler house are two main lines of railway. A coal 
receiving bunker of 70 tons capacity has been built below the coaling 
lines. Immediately over the top of this bunker are mounted two 
rotary side-truck tippers, shown in the figure, which enable the 
trucks to be run on the table of the revolving *'tipplers." Each of these 
has & diameter of 18 ft., which permits of an engine passing right 
through. The waggon is secured in the tippler, so that it cannot 
move, by booms which, when tightened up, firmly secure the waggon 
in the tippler, and are provided with & compensating mechanism to 
take up any shock. When the truck is fixed, the attendant sets & 
5 H. p. electric motor in operation, which rotates the tippler contain- 
ing the truck, and delivers the fuel into the receiving hopper, from 
whioh it is taken by the conveyor. One specially interesting point 
to be noticed in the design of this tippler is that by its complete 
revolution it saves trimming, while clearing every ounce of coal. 
Each tippler rests on a series of rollers, one side being actuated by 
a i electrie motor, and is capable of emptying 100 tons of 
coal per hour. 

Very little power is required to tip the trucks, as the rings are 80 
proportioned that their centres coincide with the centre of gravity 
of the truck in end elevation. 

The conveyor from the hopper under the trucks consists of a 
series of chains in specially- constructed troughs. The cross chain 
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TirrLER AND INCLINED CoxvEvon AT METROPOLITAN ELECTRIC SUPPLY Co.'s WILLESDEN STATION. 


is placed immediately beneath the coal receiving bunker. This 
cross conveyor partly elevates the fuel and delivers it on to the 
main inclined elevator conveyor. which runs at an angle of 30 deg., 
clevating its load through a height of 40 ft., and delivers it on to the 
main distributing conveyor running tho full length of the overhead 
storage bunkers. The bottom of the distributing conveyor is fitted 
with openings and cut-off slides at intervals of 3ft., which enable 
the fuel to be delivered at any point in the length of the bunker. 
Each section of the conveyor is driven by means of a separate 
motor through substantial spur wheel reduction gear. The elevator 
conveyor is sheltered from the weather by galvanised iron sheeting. 

The principal dimensions of the plant are as f lows :— 

The trough in which the U-shaped chains run is gin. thick, 
15 in. wide and 8 in. deep. The chain itself consists of a series of 
U-shaped links made out of 2} in. by J in. flats formed into links of 
12 in. pitch, and secured at the joints by special fin. rivets and 
washers. The links are made of Siemens-Martin acid steel of a 
tensile strength from 28 to 82 tons to the square inch, with an 
elongation of 20 per cent. in 8 in. The length of cross conveyor 
under the tippler is 88 ft. The length of incline conveyor is 106 ft., the 
length of bunker conveyor 395 ft., giving a combined length of 519 ft. 

The entire system of conveyors, which is capable of moving from 
60 to 80 tons per hour, requires about 25 fl. P. for its working. 

The whole of the plant described above was supplied by Messrs. E. 
Bennis & Co., whose mechanical stokers are in use in the same station. 
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ELECTRIC DISCHARGE AND SPECTROSCOPY. 


The evening discourse at the Royal Institution last Friday was 
by Prof. J. J. Thomson, and the subject was the application of the 
electric theory of the atom to spectroscopy. In introducing his 
subject, the lecturer remarked that the discovery that the oxides of 
the alkaline earths evolved negative corpuscles copiously on being 
heated had made possible experiments that had thrown considerable 
light on certain peculiarities of the spectra of the elements. The 
P.D. necessary to make negative corpuscles pass from such an 
oxide into a gas is much less than that required with other mate- 
rials, so that if lime be used as the cathode in an exhausted tube the 
usnal blue cathode-ray discharge can be started and maintained 
under voltages easily produced and adjusted. This property of faci- 
litating the discharge through gases is possessed by these earths for 
only one direction of current flow, and thus these tubes can act as 
rectifiers. One of the remarkable properties of the lime cathode— 
one that was demonstrated on the lecture table—is the suddenness 
with which the cathode glow starts as the voltage on the tube is 
gradually raised. 

For instance, in some cases, while the voltage rises through the 
small step of a hundredth of a volt, the blue glow will flash out and the 
current through the tube increase sixtyfold. Prof. Thomson explains 
thie by postulating, first, that the cathode glow is due to the escape 
of negative corpuscles from the atoms of the gas, and, second, that 
this event occurs when atomic instability has been reached through 
bombardment by the corpuscles from the lime cathode. In other 
words, the corpuscles emitted by the cathode, by following up con. 
tinually the shocks to the gas atoms, impart to them energy that 
accumulates till the atom becomes unstable and & corpuscle escapes 
from its orbit. The consequent atomic oscillations give rise to light 
waves. Now, the hotter the lime the more plentifully it supplies 
corpuscles. Thus by heating the cathode the atomic shocks are 
better followed up, and the glow, with the corresponding discharge 
current, can start and continue at lower and lower voltages. Prof. 
Thomson used in all his experiments cathodes consisting of a thin 
film of oxide deposited on a small strip of platinum foil. The 
foil could be heated to any desired temperature by means of a 
steady current from outside the tube. By thus varying the tem- 
perature of the lime sufficiently it was demonstrated that the 
discharge current could be started or stopped under constant P. D. 
But another way of starting and stopping the glow was also exhibited. 
It appears that the stream of negative corpuscles from the hot 
oxides of the alkaline earths is very sensitive to a magnetic field. 
Thus a magnet may be so approached to the tube as to concentrate 
the stream. Of course, the gas atoms in the beam of cathode rays 
nre now more persistently shaken than before ; and, as the lecturer 
showed, the glow in a tube can be started by raising the voltage to 
a point just high enough not to produce the glow and then approach- 
ing a magnet 

This knowledge, recently gathered, is applicable to several prob- 
lems of spectroscopy. The two principles to be used are: First, the 
ntom can store internally the energy imparted to it from without ; 
second, the atom's internal energy must reach a certain critical 
value before radiation can occur. Consider an atom that contains 
within it two systems of corpuscles possessing different aptitudes for 
receiving energy from the cathode stream shocks, different powers of 
radiating energy, and different periods of-vibration. The behaviour 
under the cathode stream of two systems so differing is analogous to 
the career of two men, A and B, of different earning and spending 
powers. Let A'sincome be £1,000 perannum, and his annual expendi- 
ture always one-thirtieth of his accumulated capital, while B's income 
is £5,000 and his expenditure one-third of his capital. Further, sup- 
pose that not till a man's capital reaches £20,000 is he regarded as 
a shining light in his community. Then in times of long-con- 
tinued prosperity, though D can never accumulate more tban 
£15,000, A can easily pass the £20,000 mark and become luminous, 
his maximum capital being £30,000. On the other hand, if these 
men were set down in times of high prosperity but short duration, 
if, say, each income were quadrupled for a period of two or three years 
only, it would be B alone that would reach the luminous state. These 
economical conditions are precisely analogous to the physical condi- 
tions ruling in the electric are and electric spark respectively; or in the 
wide part and the capillary part of a Plückertube; or, again, in vacuum 
tube discharges controlled by self-inductance or by capacity in the 
discharge circuit. Forin.the arc, in the wide parts of vacuum tubes, 
and in discharges through self-inductance there is (comparatively) 
long-continued and moderate supply of energy by the flying cor- 
puscles ; while in the spark, in the capillary of a vacuum tube, 
and in the discharge from a condenser there is more intense, but 
shorter-lived or more intermittent energy supply than before. And 
thus in arc and spark spectra, in the spectra from the two regions 
of the Pliicker tube, and in vacuum tube spectra with inductance or 
with capacity we may get, separately, from a gas atom possessing 
internal two-foldness, two distinct spectra, one due to the less 
absorbing, the other due to the more absorbing system within the 


atom. At this point the lecturer showed the striking change of an 
argon glow tube from blue to red when self-inductance is switched 
into the circuit. Here, also, the lecturer showed a rough electrical 
model of the argon atom—or, rather, a model to illustrate how the 
result of an energy supply may depend on the manner of its applica- 
tion. Two circuits are arranged in parallel, one containing a filament 
lamp coloured blue and some other resistance, the other a red lamp 
and some inductance. Energy supplied in the form of continuous- 
current lights the red lamp, but supplied as alternating-current 
lights only the blue. 

Passing quickly over some suggestions that different gas pres- 
sures, by affecting the speed of the negative corpuslee, may produce 
differences in the spectrum of a gas, the lecturer turned to the con- 
sideration of the spectra of solids bombarded to phosphorence in a 
highly exhausted tube. In this connection the most remarkable 
fact brought out was that from certain substances, such as lithium 
chloride, two d'fferent spectra could be obtained by bombarding it 
by heavy and by light particles. The small negative corpuscles 
cause lithium chloride to glow green, while bombardments by posi- 
tive particles—that is, whole atoms—causes & red phosphorescence. 
Metallic lithium gives no spectrum, while a piece of metallic sodium, 
placed in a vacuum tube, glows only where its surface shows traces 
of oxidation. 

Referring briefly to the flame method of producing spectra, the 
lecturer characterised it as extremely wasteful. Most of the energy 
supplied became translational energy of whole atoms, only a frac- 
tion going towards raising the internal energy of the atom to its 
critical value. "This is like burning the home to boil the kettle. 
Electrical methods of producing spectra, on the other hand, directly 
increase the internal store of enery of the atom up to radiating point. 

The discourse concluded with an experiment to show that if in a 
lime tube the bombardment is allowed to heat the cathode till the 
emission of corpuscles and the current flow become excessive, an 
are starts and bridges the gap between cathode and anode and 
quickly destroys the tube. 


BRAKES.* 


Y 
BY A. L. C. FELL, 
Chief Off'cer London County Coune:l's Tramways. 


(Concluded from page 545). 


Programme for Each Serus of Tests. Trials to be made of the 
brakes operating under the following conditions upon dry and greasy 
rails. (No sand to be used when stopping the car during any of the 
tests.) 

(a) Emergency stops: i.c., bringing the car to a standstill in the 
shortest possible distance. 

(b) Quick service stops: i.c., bringing the car to a standstill with- 
out discomfort to the passengers. 

(e) Coasting : i. e., descending a grade under control of the brake. 


The following records and notes to be made of all tests :— 

(1) Specd at which the car travels when brake application is made. 
(2) The distance car travels from application of the brake to dead 
stop. (3) The time which elapses between the application of the 
brake and dead stop. (4) Amperes passing in armatures during the 
application of brake. (5) Volts across motor terminals during 
application of brake: (6) The brake notch of controller employed in 
each application of the brake. (7) The condition of the rails. (8) 
The gradient over which the car travels. 

In considering the value of any braking apparatus special atten- 
tion has to be paid to the following particulars, which I have placed 
in the order of their importance: (a) Reliability; (b) facility of 
operation by the motorman; (c) rapidity of application; (d) distance 
necessary to stop a car after the brake has been applied; (e) length 
of time during. which the current is passing through the motors and 
brake coils— viz., the ampere seconds; (f) first cost of equipment; 
(g) the cost of maintenance, Under the conditions of congested 
traffic, such as in London, it is of primary importance to have a 
brake which. will stop a car in the shortest possible distance, especially 
at the lower speeds. I would here point out that the majority of 
accidents at the present time occur when the cars, not fitted with 
electro-magnetic track brakes, are running at the lower speeds ; 
but with apparatus which can be more rapidly applied with adequate 
retarding power the cars can be stopped in a much shorter distance 
and before serious damage, if any occurs. It will be noted, there- 
fore, that, providing the conditions (a) and (6) are fulfilled, items (c) 
and (d) may be taken as a direct measure of the value of the braking 
apparatus. Condition (¢) refers to the electrical equipment of the 
car, and is an indication of the deteriorating effect that may be 
expected due to electric or magnetic brakes. 


id Paper read before the 'Lramwayg and Light Railways Association on 
Wednesday, January 10th, Mr. Stephen Sellon in the chair. Slightly 
abridged. 
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REsulrs or TESTS. 


Speed and Ampere-secon ls obtained with Types A anl B New Pattern 
Brakes, A and D Old Pattern Brakes, and Rheostatic Brake (Dry Rail). 


I. A and I. AN.-—Emercency Srors. II. A and II. AN.—SzERvic& STOPS. 


ola | Od l | ola | ola l 
Speed. type A. | type B. eost type A. | type B. Rheostatic. 
M. P. H. |Amp.-sec|Amp.-sec| Amp.-sec. | Amp.-sec|Amp.-sec| Amp.-sec, 
2 12 15 67 | 12 9 70 
3 43 40 100 35 27 110 
4 72 65 142 38 53 152 
5 100 90 183 82 84 193 
7 160 145 268 [127 160 275 
9 215 205 344 173 203 360 
11 275 267 425 | 218 263 415 
13 385 340 505 265 322 530 
145 | 380 | 405 565 | 333 367 595 
New New New New : 
Speed. type A. | type B Rheostatic | type A. type B. Rheostatic. 
9 40 12 67 30 10 70 
8 90 20 100 | 55 15 110 
4 116 30 142 80 20 152 
5 138 38 183 105 21 193 
1 182 55 263 160 38 275 
9 | 227 74 344 , 210 50 360 
11  . 290 92 425 | 260 73 445 
13 375 118 505 300 118 530 
14˙5 445 170 565 | 330 168 ( 595 
| 
III. A and IV. A.—Greasy Rail. 
New New . „ New | New A 
Speed. type A. type B. 88 type A. type B. Rheostatic. 
2 30 7 200 30 7 125 
3 44 12 255 309 10 185 
4 62 16 310 50 14 242 
5 88 20 360 | 75 16 . 300 
1 143 30 470 189 25 , 415 
9 215 40 575 207 80 532 
11 292 50 682 | 297 38 647 
13 877 58 790 || 385 45 765 
14:5 440 65 870 l 455 50 | 850 


Comparative Results of Electromagnetic Brake Tests.—It will be 
seen from the foregoing tabulated results and the curves that the 
newly-developed equipments of both types of electromagnetic 
track brake are such an improvement on the older types that it is 


SRAKE TESTS 
CURVES SHOWING RELATION BETWEER 
SPEED ARO AMPERE SECONDS OP BOGE CAR 
TECTED SEPARATELY WITH :- 


&MEOSTATIC BRAKE 
X TYPE enact (new macaere ) 
‘A TYPE BRARE (OLD MAGNETS) 
ren anane (new mentre ) 


EMERGENCY STOPS ON ORY RAIL 


2 4 8 6? 8 © © w" 
MILES PER HOUR 


Curve No. I. A. 


only necessary to compare the results obtained with the former. 
After carefully examining the figures and general behaviour of the 
brakes during the tests, I am of opinion that the following are 
reliable comparisons of the new types of each brake. With regard 
to the conditions: a, reliability: b, facility of operation by the 
motorman”; and c, “rapidity of application, magnetic track 
brakes of both the A and B types fulfil the requirements. With 
regard to condition d—viz., ‘the distance necessary to stop a car 
after the brake has been applied,” the curves on diagrams I.D and 
and II.D give the results obtained with emergency and service 
stops respectively on a dry rail; up to speeds of 14:5 miles per hour 
the B type of brake is ‘slightly better, but judging by the curves at 
higher speeds the A type is apparently superior. The curves on 


diagrams III.D and IV.D, giving the results obtained on what ap- 
peared to be a greasy rail, show that the B type of brake was more 
effective, but the results of the tests made are rather better than 
those which were obtained on a dry rail. This is due, in all pro- 
bability, to the fact that the brakes were manipulated more skil- 
fully in the later tests. It was most difficult to obtain. exactly 
similar ‘conditions in each test, as the time each week during which 
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Curve No. IV. A. 


tests could be made was very limited. Unhappily this test could 
not be repeated, as the instruments were destroyed by fire and have 


not yet been replaced. Condition e is the next point to consider— 


viz., “ the length of time during which the current is passing through 
the motors and brake coils—i.e., the ampere seconds." Diagrams 


F 
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J. DN and II. DN.—Stopping Distances, with Magnetic Brakes of New and | VI. D.—Service Stops on Dry Rail. VII. D.— Emergency Stops on Dry 
Old Pattern, and Rheostatic Brake (Dry Rail). 
Emergency Stop. 


Service Stop. 


Sp'd mile | New | New New New ; 
per hour. lijp À | type B. Rheostatic. ‘type A. | type B. Rheoetatic. 
Feet. ' Feet. Feet. | Feet. | Fect. Feet. 
2 2} 2 2 | 68 3 2 
3 4 24 5 11 6 | 5: 
4 63 3 94 16 9 9 
5 9 , 4 141 254 124 14 
7 154 8 264 31j 20 284 
9 24 124 433 47 293 503 
11 33 | 1% 75 74 47 80 
13 43} | 313 107 102 67 115 
14:5 52 45 130 123 813 1433 
Old Old | Old Old 
type A. | type B. — t A. | type B. Rheostatic. 
| — — 
2 18 2 ꝛ2 10ö0 5 2 
3 114 4 5 13 9 53 
4 10 63 9 16i 14 9 
5 9 9 149 21 19 14 
7 111 193 204 343 303 283 
9 223 37 433 52 42 503 
11 40 | 54 75 68 56 80 
13 52 713 | 107 71 73 115 
14:5 564 ^ 85 | 180 80 95 | 1434 
III. D Greasy Rail, IV D, 
| New New ; New | New | : 
type A. | type B. Bheostatio. | type A. type B. pone 
2 614 4 4 | 6 3 ME 
3 8 223 10 71 7} 9 
4 114 3h 19 11 12 183 
5 16 43 30 153 163 30 
7 264 7 52 25 224 56 
9 37 10 75 35 28 824 
11 48 13 102 484 344 109 
13 68 18} 135 64 42 142 
145 60 80 175 773 51 192 


V. D.— Speed and Stopping Distance in Feet with Rheostatic, Type 4—New 
Magnets, Type B—New magnets, and Ordinary Hand“ Brakes.: 
Emergency Stops on Dry Rail. | 


Miles | ; Type A. Type B, Momen- Ordinary 
per hour. Rheostatio new Lett new magnets. tum. hand brake. 
es 2 Ecl — e 

1 3 2 * | ae jx 
2 1 2 is 1 2 
3 5 4 2 2 | m 
4 9 6 8 34 74 
5 14 9 4 6 11 
6 20 12 6 | 9 | 16 
7 26 154 8 13 22 
8 34 193 10 171 29 
9 44 24 12 23 37 
10 58 28 154 29 | 46 
11 74 33 193 | 354 56 
12 90 | 38 243 42 68 
13 107 433 31 50 g 81 
14 122 49 40 | 57 i 96 
* . 52 111 


| 


The braking effect of type A apparatus depends upon—(a) The 
friction between the electromagnetic brake shoes and the track; 
(b) the retardation of the wheels due to the motors which they drive 
acting as generators. 

In the case of the type B apparatus, the braking is affected by— 
(a) The friction of electromagnetic brake shoes and track ; (b) the 
retardation of the wheels due to the motors which they drive acting 
as generators; (c) the friction of the wheel brake shoes pressed 
against the wheeltyres in direct proportion to the speed at which 
the car is travelling. 

With each brake the energy diesipated in stopping the car in a 
given time or distance must be the same. In the case of type A 
equipment, it is divided as follows :—In wear between the etic 
brake shoes and the rails; in wear between the pinions and gear 
wheels; in qs the armatures, fields and resistances. 

In the B type of brake equipment the energy is dissipated :—In 
wear between the magnetic brake shoes and the rails; in wear 
between the pinions and gear wheels; in heating the armatures, 
fields and resistances; in wear between the wheel. brake, shoes and 
tyres. 


— 


Momentum Brake. Rail. Momentum Brake. 


Speed miles Time in | Distance | Speed miles Time in Distance 


per hour. seconds. in feet. | per hour. seconds. | in feet. 

1 0:85 l | 1 076  .. 
2 15 24 2 1-2 1 
3 2:0 3 3 17 2 
4 2:5 5 4 | 2:0 34 
5 2:9 74 5 2:4 6 
6 | 838 124 6 2088 9 
7 3:8 17 7 32 13 
8 423 23 8 | 87 174 
9 4:6 29 9 400 | 23 

10 601 36 10 45 29 

11 5:5 43 ' 11 4°7 354 

12 5:9 50 | | 12 51 | 42 

13 6:5 584 13 555 50 

14 6˙8 67 | 14 5:9 57 

15 T3 75 15 6°6 67 

VIII. D. IX. D. 

Service Stops on Greasy Rails. Emergency Stops on Greasy Rails. 
1 11 3 1 0˙8 2 
2 2:0 5 2 1:6 5 
3 2:8 9 3 2-3 8 
4 3:5 14 4 3:0 12 
5 4-2 19 | 5 , 96 | 17 
6 48 25 | 6 | 14:2 22 
7 5:3 82 | 7 41 2T: 
8 5'8 40 8 | 52 34 
9 6:3 48 9 5°7 41 

10 67 57 10 | 6-2 49 
11 7:2 67 11 6:7 | 57 
12 76 77 12 71 66 
13 8:0 88 13 1:6 76 
14 8-3 100 14 8-0 85-4 
15 8-8 113 i5 | s4 | 96 


X. C.— Speed Miles per hour Attained with each Brake Notch, Coasting down 
an Incline 1,100 ft. long, Maximum Gradient 1 in 21, Minimum I in 77. 


: 5 
Brake ; A type brake. | B type brake, | B type brake, 
notch. Rheosíatic. old magnets. old magnets. new maga 

Speed. Amp. | Speed. | Amp. | Speed. | Amp. Speed. Amp. 

je nre = a x M .. |122 160 
2 | 125 | 455 | 130 | 190 | 125 | 150 | 100 | 15:5 
3 | 84 | 455 , 98 |130 75 | 125 | 78 145 
4 53 | 445 | 65 125 | 55 | 115 | 58 | 130 
5 3.3 | 495 | 44 | 115 | 40 | 105 | 42 | 130 
6 | 25 | 400 | 88 | 10 | 25 | 95 | 34 | 150 
7 | 10 | 360 | 28 | 100 15 | 60 | 28 | 90:0 


General Conclustons.—It is quite clear from the results of the 
tests that the hand and rheostatic brakes are not to be compared 
with the results obtained with electro-magnetic track brakes. Hand 
brakes are too slow in action, and entail much unnecessary labour 
on the part of the motormen. Rheostatic brakes are cheap as 
regards first cost, but the maintenance charges owing to the short 


| life of the motors and resistances are very much increased. With 


this type of brake the efficiency is very low, and the power deve- 
loped by the motors can be used to & much greater advantage in 
connection with magnetic track brakes. The results obtained with 
the momentum brake are very good and should receive careful con- 
sideration. I think that the pneumatic slipper brake for use on 
long steep gradients is a development which will be watched with 
interest. 

The trials with both the A and B types of magnetic track brake 
show excellent results, and, although as far as the tests are con- 
cerned, there is no doubt that the latest form of type B brake, with 
the supplementary wheel brake attachment, gave the best results, 
there are two important points which must be taken into con- 
sideration— viz., the first cost and the cost of maintenance. The 
cost of the A type of brake is naturally much lower than that of the 
B type of brake, as the arrangement is simpler, and for the same 
reason, in all probability, the cost of maintenance of the A type will 
be less as there are fewer working parts. It is therefore a question 
of A as to whether the cheaper brake is sufficiently good 
for all practical purposes. Speaking personally, after a short experi- 
ence, so many good points have been found in both types of brake 
that we are now giving them a thorough practical test under ordi- 
nary working conditions. I consider that even with electro-magnetic 


| track brakes there is room for improvement, and shall not feel satis- 


fied until a supplementary attachment is provided, so that the 
magnetic track-brake shoes can be operated by hand if necessary. 
Improved Brakes and Increased Speeds.—1t is quite clear that the 
Board of Trade recognise the importance of increased speeds, but 
at the same time the safety of the public has to be taken into 
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consideration. IfI may be allowed to say so, I consider the procedure 
adopted by the Board of Trade very reasonable. With a new tram- 
way undertaking, with new equipments and cars, inexperienced 
drivers and the general public unaccustomed to rapid transit, low 
speeds are very desirable, but when the undertaking has been run 
for a few years, and the necessary experience has been gained, an 
application for modified regulations receives very favourable con- 
sideration. As an example :— 

When the L.C.C. electric tramways were originally inspected by 
the Board of Trade the following speeds were allowed :— 

Percentage of total length of track.. 23°07 57°55 17°5 1:63 0°25 

At miles per hour................ 12 10 8 6 4 
But after the foregoing series of tests had been carried out, and it 
was ascertained that excellent results could be obtained with the 
latest forms of electromagnetic track brakes, an application was 
made to the Board of Trade for an increase of speed. Practically 
the whole of the tramways were then re-inspected, and the Board 
are prepared to approve the following speeds on condition that the 
cars are fitted with electromagnetic track brakes :— 

Percentage of total length of track.. 25:44 .. 71:40 .. 1:15 .. 2:01 

At miles per hour........ DI eS. 16 .. 12 .. 8 .. 4 

The increase in speed thus secured by more effective braking 
apparatus possesses very far-reaching advantages. A better service 
can be given with & fewer number of cars, so that the capital 
outlay on cars and car sheds, &c., is reduced; also the cost of 
operation per car-mile is very much reduced, as fewer motormen, 
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conductors, inspectors and cleaners are required. The cost of 
upkeep per car is somewhat higher, but as a fewer number of cars 
are in service the total cost is not greater. For cars driven at 
higher speeds (within reasonable limits) the total cost of power is 
not materially increased. It appears that although more power is 
required for rapid acceleration, a car will coast a greater distance, 
without power being applied, when nearing a stopping station. 
Another point is that the efficiency of the motors as a rule is higher 
at the increased speed. It simply becomes a question of applying a 
large amount of power efficiently for a short time or supplying a 
small amount of power inefficiently for a long time. The chief 
advantage of the latest forms of electromagnetic brake is that they 
can be used in the thickest traffic when the cars are travelling at 
very low speeds. In the improved designs, with longer magnets, 
the ampere-seconds are very much lower, and the motors are not 
over-heated, as was the case with the older forms of magnets. 

If these brakes are adopted several very important points require 


attention. In the frat place, the controller should be designed with 


not less than seven brake notches, so that the brakes may be 
applied gradually; also that the brake connections in the controller 
are entirely. disconnected from the power circuit. 'The controller 
connections have to be arranged specially, so that when one motor 
is cut out the brake-winding will not be short-circuited. It must 
be remembered that electromagnetic track brakes are useless if 
applied at junctions where manganese rails and special work are 
used throughout. It must be remembered also that the new brakes 
are very powerful in their action, and great care has to be exercised 
in teaching motormen how to use them. It is also essential that 
the cars to which these brakes are fixed should be substantially 
built, especially when roof covers are fitted, as the strain caused by 
the rapid application of the brake when the cars are travelling at 
high speeds may develop serious defects. 


A NEW CALL RELAY FOR WIRELESS 
TELEGRAPHY. 


With the extension of the distances over which signals are sent 
at sea, necessitating the use of very sensitive apparatus with which 
signals can only be satisfactorily received by means of the telephone, 
a great want has been felt for an apparatus which will give a clearly 
audible call signal when working at great distances. In order to 
meet these conditions, Mr. H. W. Sullivan has designed a specially 
sensitive call relay for use with electrolytic coherers and similar 
wireless detectors. 

The instrument consists essentially of a very sensitive moving- 
coil galvanometer, of a form somewhat similar to Mr. Sullivan’s 
well-known marine galvanometer, to which contacts are fitted. A 
specially strong magnetic field is obtained by permanent magnets, 
and some idea of the sensibility may be obtained from the fact that 
with one dry cell working through 8 megohms the limit of working 
has not been reached. This is a great improvement on most of the 
relays at present on the market, which as a rule will not work 
satisfactorily with a less current than that given by one cell 
through 250,000 ohms. The success of such an instrument as a 
relay naturally depends on the material, design and method of 
adjustment of the contacts. The material is a special alloy, the 
outcome of many years of experience in this class of work. If both 
the fixed and moving contacts were mounted on rigid arms trouble 
would be experienced in the moving arm rebounding and never 
making more than a ree contact insufficient to ring an 
ordinary trembler bell. Mr. Sullivan gets over that by not only 
mounting the ‘fixed’ contacts on springs, but by also making the 
light moving arm of springy material. When the position and 
strength of the springs is correctly adjusted, both yield slightly 
when the arm strikes the contact, and this not only diminishes the 
rebound by softening the blow, but also prolongs the contact by 
following up the return movement. A very neat adjustment is pro- 
vided for the fixed springs, one screw shifting a slider which alters 
the effective length of the spring, and another swinging the carriage 
on which the spring is mounted. A contact system is provided at 
each side, so that it is immaterial which way current is sent through 
the instrument. Another interesting detail is the provision of a 
stop limiting the return movement of these springs, so that all 
possibility of sticking is avoided. 

The moving coil is mounted between top and bottom suspensions 
of phosphor bronze strip, and is fully damped electromagnetically, 
and balanced for use on board ship. As in the case of the Sullivan 
“ speaking " galvanometer for submarine cable work,* the frame 
carrying the coil suspension and relay contacts can be bodily re. 
moved by sliding out vertically, and as the connections to both the 
line and local circuits are made by stout springs bearing on pillars, a 
new coil can be substituted in a few seconds in case of a suspension 
becoming defective, or a coil otherwise damaged. The whole in- 
strument is simple, strong and not liable to be atfected by vibration, 
notwithstanding its high degree of sensibility. 

Although primarily designed as a call relay, the apparatus 
would seem capable of recording signals at slow speeds at dis- 
tances considerably in excess of those already accomplished with 
recorded signals, but experiments in this direction have not yet been 
carried out. In addition to the relay contacts the instrument is pro- 
vided with a mirror, so that if desired a visual signal can ba made 
by the movement of a large rectangular ** spot of light on a wall 
or bulkhead of the ship. The movement of a large spot of this kind 
would be visible to all in the room without close watching, and a 
useful check would be provided in the case of an accidental inter- 
ruption of the local bell circuit. Mr. Sullivan is a firm believer in 
the advantages of the ** electrolytic coherer" over other detectors, 
and is perfecting several pieces of apparatus designed to work with 
this system. 


-———— 


* See The Electrician, Vol. XLIII., p. 919. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Polarisation in Gases.—Mebius showed in 1896 that probes 
inserted in the path of a vacuum discharge became polarised on 
transmitting a current through them, the anode becoming 
positively charged and the cathode negatively. The nature of 
this polarisation is still very obscure. Schuster supposed it to 
have some analogy with electrolytic polarisation, but that this 
analogy is very feeble has now been proved by G. C. Schmidt, 
who found that the polarisation disappears instantly on break- 
ing the main current, and that it is not affected by the tem- 
perature. The conductivity, or product of ionic density into 
ionic mobility, is the same throughout a vacuum tube, as the 
author proved by means of a very rapid interruptor, and since 
the transverse current differs widely in different parts of the dis- 
charge, it follows that this must be due to differences of polari- 
sation. The polarisation consists of layers of ions of the same 
sign as the electrodes, which are produced by the absorption of 
ions of the opposite sign. A positively charged electrode will 
absorb the negative ions in its immediate neighbourhood, and 
the positive ions which form the “ polarisation” will only 
gradually diffuse away. In the dark cathode space, which is 
poorest in ions, especially negative ones, the polarisation is 
greatest, and it is least in the glow light. 

[G. C. Scumipt, Annalen der Physik, No. 15, 1905.) 


Luminosity of Electric Lamps.—P. Vaillant has made some 
interesting observations on the relation between the power 
consumed and the spectrum luminosity in various types of 
electric lamps, including the mercury lamp, the carbon and 
tantalum incandescent lamps, and the Nernst lamp. In the 
Cooper-Hewitt mercury-vapour lamp he made the curious ob- 
servation that the greater the power the lamp consumes the 
yellower is the light, Measuring the luminous intensities at 
wave-lengths 577, 546 and 492 yp respectively, he found that 
When the power fell from 200 watts to 99 watts, the luminosi- 
ties in those three regions fell from 1,000 to 341, 398 and 449 
respectively, thus leaving a distinct advantage to the blue 
light at the lower power. Since the blue light preponderates 
at the higher temperatures in all other glowing bodies, the 
author is forced to the conclusion that the less the power con- 
sumed the hotter is the vapour. It is certainly true that the 
mass of mercury evaporated diminishes as the consumption of 
power increases. As regards the other lamps, they all shift 
their maximum of luminosity towards the blue at the higher 
powers, and the shifting of the luminosity occurs most suddenly 
in the Nernst lamp. Taking the luminosity of the carbon fila- 
ment for each wave-length as a standard, the Nernst lamp at 
ordinary working shows a deficiency both at the red and blue 
ends, and the tantalum lamp a great preponderance of blue 
over red. 

[P. VarnzaNT, Comptes Rendus, January 8, 1906.] 


Electrolytic Preparation of Spongy Tin.—D. Tommasi describes 
an industrial method of preparing spongy tin, and gives 
figures with regard to the efficiency of the method. The elec- 
trolytic cell contains two anodes of tin, and the liquid consists 
of 50 parts water, 10 parts stannous chloride and one part 
hydrochloric acid. The cathode is a large copper disc capable of 
rotating in a vertical plane, and fixed for this purpose with its 
centre to a bronze shaft. The disc is half submerged in the liquid. 
The upper half passes between two brass scrapers, which scrape 
off the tin deposit and depolarise the disc. The spongy tin is 
collected automatically and washed, the liquid being evapo- 
rated to the concentration of the bath and used over again. In 
one experiment, with a disc 30 cm. in diameter, an E.M.F. of 
3 volts and a power of 120 watts, the amount of tin deposited 
per horse-power-hour was 380 grammes, the theoretical amount 
being 440 grammes. The efficiency is therefore 86 per cent. 
But there is no reason why discs as large as 3 metres in 
diameter should not be used. With a disc of that size the 
amount of tin deposited would be 4,400 grammes per horse- 
power-hour, or 105 kg. per day of 24 hours. 

(D. Tommasi, Comptes Rendus, January 8, 1906.] 


Electrodynamometer Constants.—G. Lippmann points out that 
the constant of an absolute electrodynamometer is always 


determined by calculation, which supposes large solid coils 
wound with a single turn of wire, whereas the sensitiveness 
of the apparatus demands light movable coils and many turns 
of wire. He indicates a method for determining the constant 
by an induction experiment. In instruments of the “ balance” 
type, the constant sought equals dP/dr, where P is the potential 
of the fixed with respect to the movable system, and «x is the dis- 
placement. P may be determined by comparison with any induc- 
tion apparatus whose inductance L is accurately known. Deter- 
mining this for two positions of the balance, and dividing the 
difference by the displacement, the abovo ratio is determined. 
In electrodynamometers balanced by a moment instead of a 
direct force, the constant is dP/da, where a is the angle of deflec- 
tion. This constant is determined in a similar manner. Both 
determinations are based upon a comparison of P and L. "This 
may be done accurately as follows: A battery current is sent 
through the primary of the induction apparatus and interrupted 
n times per second. If the induced currents at break are 
passed through a resistance R, the total quantity of electricity 
induced per second is nLI/R, where I is the maximum intensity 
of the primary current. Let the latter pass at the same time 
through the fixed coils of the electrodynamometer, and let the 
movable coil, which acts as a secondary, be put in circuit with a 
resistance, R’. Then the induced quantity isnP/R’, and if the two 
induced currents are equal, we have P/L=R’/R, an equation 
which reduces the measurement to a single application of the 
powerful Wheatstone bridge. The constant L may be accurately 
determined once for all by building a special apparatus on a 
large scale designed specially for ease and accuracy of calcula- 
tion, as by Guillet's method. 
[G. L ANN, Comptes Rendus, January 6, 1906.) 


Velocity of Rintyen Ituys.—E. Marx has succeeded in measur- 
ing the velocity of Röntgen rays by a new and pcr method, 
and has found it to be the same as the velocity of light. The 
method is analogous to that of Fizeau's toothed wheels as used 

for determiniug the velocity of light, but 
| ! in the new method the intermittence is 
inherent in the source and the receiver 
themselves. Röntgen rays are generated 
by Hertzian waves. This means that the 
cathode rays which give rise to the 
Röntgen rays are only 
produced during the 
negative phase of the 


Hertzian oscillation, 
hence the intermit- 

B a 
tence. The receiver 


T':octromeler : 
is an electrode con- 


nected with the same 
exciting system, and 
emitting secondary cathode rays under the influence of tho 
incident Röntgen rays, but only when found by them in the 
negative phase. This represents, therefore, the second toothed 
wheel. Its action is complicated by the fact that the X-rays 
themselves produce oscillations in the leads. But the author 
succeeded in getting over this difficulty by a null method. 
The arrangement is shown in the diagram, where A is the 
source and B the receiver, both fed from the same Hertzian 
oscillating wires H. Successive minima are obtained by 


shifting the bridge S. 
(E. Marx, Physikalische Zeitschrift, November 9, 1905. ] 


Explosion of Radium Tubes.—J. Precht reports that a small 
glass tube with walls 0-5 mm. thick, containing 25 milligrammes 
of purest radium bromide, exploded after 11 months’ use with 
a loud report. Three minutes before the explosion it had been 
removed from a bath of liquid air and placed on a wooden 
table. It had been used several times before. The force of 
the explosion was such that the glass was shivered into almost 
microscopic particles which were strewn all over the room, the 
radium being seen in the dark like a starry sky. The pressure 
in the tube must have been at least 20 atmospheres, and was 
no doubt due to the evolution of gaseous decomposition pro- 


ducts of radium. 
(J. Precar, Physikalische Zeitschrift, January 15, 1906.] 
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THE ELECTRIC POWER COMPANIES. 


A year ago, when we published our annual sheet giving 
maps and statistics of the electric power companies of the 
United Kingdom, we were obliged to express our regret at the 
comparatively small number of these undertakings that had 
emerged from the stage of operation under temporary condi- 
tions. ‘There were then only four power companies which 
had reached this point; some others were still constructing 
their works or supplying from temporary plant, and a third 
group had done very little towards the realisation of the 
objects for which they had been founded. This year our 
table displays a very different condition of affairs. Last year 
the Newcastle, Midland, South Wales and North Metropolitan 
Companies were the only ones in operation on a permanent 
basis; this year five more companies may be added. The 
Lancashire and Yorkshire power companies, whose power 
houses are built on identical lines, are developing good indus- 
trial areas in the North of England, and in Scotland 
the Clyde Valley, Fife and Scottish Central Companies have 
made a start. The County of Durham Company is being 
absorbed into the Newcastle Company, which has thus a wider 
area for its well-directed efforts. The latter company has dis- 
played the greatest activity of any, and it has done much to 
popularise the employment of electric power in the Newcastle 
district. Its connection, aggregating over 30,000 kw., is far 
greater than any other power company in this country. In 
fact, the total connections of all the companies in operation 
may be estimated at between 50,000 and 60,000 kw., so that 
the Newcastle Company represents about one-half of the total. 
Of course, this does not mean that the Newcastle Company supplies 
half the electric power utilised in the United Kingdom, for the 
private motorconnections of tho electric lighting stations amount 
alone to about 250,000 kw., and to this must be added a far larger 
power supplied for the tramways and electric railways of the 


| country, and a considerable amount representing the self- 


contained plants which have been erected at many large 
engineering works. In the same way, the plant-capacity of 
the power companies—about 70,000 kw. in operation, 9,000 kw. 
almost completed, and some 7,000 kw. under construction— 
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is but a small proportion of the aggregate electric power which 
can be supplied by all the electricity works in the country. 

A noticeable feature in the development of the power com- 
panies is the increasing number of collieries which buy their 
power. Many more, it is true, prefer to generate it them- 
selves, but even in this case the more advanced coalowners 
have discarded their inefficient steam engines and long and 
wasteful steam pipes, and have substituted one central gene- 
rating station and clectric motors. It is a true sign of the 
economy of concentration of power generation that the cause 
should be making good headway at the points where fuel is 
cheapest. In South Wales and in Scotland. the major portion 


of the power companies’ load is supplied for coal mines, and. 


in Durham the Durham Collieries Electric Power Co. will start 


in a few weeks with a 5,000 kw. plant for supplying a group of 


collieries in its neighbourhood. Another company which will 
he starting supply shortly is the North Wales Electric Power 


& Traction Co., a description of whose undertaking we com- 


mence this weck. Its chief customers will be slate quarries, 
which are at present driven by very uneconomical methods, and 
it is the only electric power company with works driven by 
water power, and with transmission lines entirely over- 
head. In lreland there should be a certain amount of 
water power available, but the one proposal towards its utili- 
sation on a wholesale basis was the Shannon power scheme, 
which has now, we are informed, died a natural death. 
In Scotland no progress has been made in this direction 
either, if we except the utilisation of the Falls of Foyers 
by the British Aluminium Co. Within the County of Lon- 
don, the Metropolitan Electric Supply Co. has a large power“ 
area, and the North Metropolitan Electric Power Supply Co. 
just dips into London proper at one corner of its district. 
So far the Metropolitan Electric Supply Co. has only utilised 
its ** bulk " powers in Acton, but the North Metropolitan has 
Stoke Newington as a consumer within the County of London. 
It may be mentioned, however, that out of 19 towns in the 
United Kingdom taking their supply “in bulk," 10 only are 
customers from power companies, but there are now several 
agreements in course of negociation, in Yorkshire and Lanca- 
shire especially. | 

There are still, we regret to say, a number of power com- 
panies in various parts of the country in an undeveloped condi- 
tion, and we trust that the success of some of the pioneers will 


overcome the shyness of capitalists and customers alike, so that 
the field of the electric power industry may be enlarged to its 
The 23 maps which we publish on the back of 


fullest extent. 
our supplement sheet represent a large portion of the in- 
dustrial area of the British Isles which should be ready to 
benefit by the application of electric power. 


ELECTRICITY METERS.* 
BY C. H. W. GERHARDI. 
(Concluded from page 518.) | 
METER CLEANING AND REPAIRS. 


On the return from the consumers' premises of meters which 
have been out some time it will often be found that, although 
in good repair, such meters may be, and probably are, more 
or less dirty. After making a “ test as returned,” from which 
it may be found that the meter is slow at low loads, due to 
the increased friction caused by dirt, it becomes necessary to 
overhaul the various parts and thoroughly clean them. 

Where the covers are not airtight they can be made more 
dust proof by applying vaseline at the joint between cover 


From a. forthcoming book to be published by The Electrician " 
Printing and Publishing Co. All rights are reserved. 


damp with the best clock oil. 1 
should be allowed to remain. The pivots should all be cleaned 


and case ; the vaseline catches a lot of the dust which would 
otherwise enter the meter. Another point which should re- 
ceive great attention before a meter is sent out on service is 
the joint between the glass of the window and the cover. 
These glasses should be bedded on putty, care being taken that 
no holes are left. 

Unless very dirty, there is usually no need to take the instru- 
ment entirely to pieces for cleaning. The wheel train is re- 
moved and perhaps the main moving part. Then an air blast, 
preferably from a foot blower, will remove the dust from 
positions which cannot be got at with brush and duster. The 
wheel train should be taken to pjeces, and all bearing holes in 


the plates cleaned with peg wood. These should Lo oiled after 


cleaning, using a clean pointed piece of peg wood which is just 
The slightest film of oil only 


with pith, and the teeth of the wheels brushed with a stiff 


watch or clock brush. If the teeth are very dirty it may 


sometimes be necessary to soak the wheels in paraffin before 


| brushing, or it is sometimes sufficient to moisten part of the 


brush with paraffin and finish off with the dry portion. Peg 
wood can also be used for the removal of dirt from the teeth, 
but on no account should they be scraped with a metal in- 
strument, such as a needle or small brooch. If at all burred, 
it is sometimes possible to file up a tooth, for which a tooth- 
cutting file, as used by clockmakers should be used. The 
bearings of the main spindle are cleaned similarly, pith being 
used for the jewel, which should also be felt with a sharp 
needle to ascertain if it is rough or cracked. If not found 
absolutely smooth it should be replaced by a good one, and the 
pivot or spindle base repolished or replaced. 

In many meters the pivot is screwed into or on to the bottom 
of the main spindle and can be easily removed by means of a 
key. In such cases there is no need to remove the main 
spindle, which often means taking the meter to pieces. The 
practice of using a separate pivot greatly facilitates its exami- 
nation and repolishing. A polishing head or small motor 
should be provided with a chuck capable of taking the pivots 
or spindles, in which case the spindle of the headstock should 
be hollow. The work necessary to bring the pivot up to the 
desired polish depends on its state. If at all flat, it should be 
rounded, using a piece of fine grain Arkansas hone, after 
which various grades of ** blue-black " paper (which is obtainable 
at any clockmaker's tool warehouse) and a pivot burnisher are 
used. If finished off with crocus powder and oil a high polish 
is obtained. A strip of bell metal, oiled, is dipped into the 
crocus powder, of which a certain amount sticks to the strip, 
which is then used as a file would be, while the pivot is turned 
at a high speed. The pivot should be examined in a good 
light through a magnifying glass. The initial friction and 
wear depend so largely on the polish of the pivot and jewel 
that great attention should be paid to these precautions. The 
most durable point seems to be a spherical one. When a ball 
tukes the place of the pivot, a new ball should be inserted 
to replace the one which has been running on the damaged 
jewel. 

The footstep jewels are usually sapphires, which rank in 
hardness next to the diamond. If only rough, and not cracked, 
they can be repolished at a reasonable cost by workers of pre- 
cious stones. Those which are cracked are useless and must 
be replaced by new stones. 

In meters having commutators, the condition in which the com- 
mutator keeps depends principally on the sparklessness of the 
brushes. If these spark thecommutator soon becomes pitted and 
rough, whereas if no sparking takes place they willlast for years 
in good condition if precautions are taken to avoid, as far as 
possible, dust entering the meter. External vibration is pro- 
bably the chief cause of sparking; it therefore follows that, in 
order to avoid this source of trouble, the brushes must have as 
little weight at their free end as possible to prevent pendulum 
action. With a light brush, also, a weaker spring can be used. 
It is the author's experience that wire brushes give the least 
trouble. The point of contact of a circular wire on a cylinder 
being very small, the number of independent points of contact 
can be increased without causing the brush friction to be greater 
than it would be if one or two flat brushes were used, and the 
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more independent points of contact there are the less is the 
chance of sparking taking place. -Wire brushes, moreover, 
when separated seem to push aside dust particles, thus keep- 
ing the commutator clean in the path of each wire. With a 
view to testing the life of wire brushes, a meter has been run 
with its cover off in a very dusty situation on a 220 volt supply 
with a current of 0:05 ampere in the commutator circuit. Its 
speed has been varied, sometimes exceeding 100 revs. per min., 
and it has also occasionally been stopped. The brushes are 
covered with dust, but the commutator has clean lines where 
each brush touches it and is very dirty at other points. There 
has never been the slightest visible spark, although the number 
of revolutions made by the commutator under these abnormal 
conditions exceeds 25,000,000, an equivalent to over 25 years’ 
working on an average consumer’s premises. In this test each 
brush consisted of four No. 22 standard silver wires, supported 
in pairs by independent phosphor-bronze strip wound as a 
spiral spring. 

Commutators which have not been damaged by sparking 
require only a rub with a piece of linen tape, which should be 
slightly narrower than the commutator. The tape is passed 
round the back of the spindle, and slipped between the brushes 
and commutator. The two ends of the tape (which is about 
12 in. to 18 in. long) are held one in each hand in the front, 
and alternately pulled backwards and forwards, thus turning 
the commutator and cleaning all the segments. Should the 
commutator be pitted, narrow strips of “blue-black ” paper 
should first be used in the same way as the tape, always 
finishing off with the finest (** 0000 ”), after which it is finally 
polished with tape. When such treatment has to be resorted 
to, particles of silver dust may become lodged between the 
commutator bars. These, if not removed, may short circuit 
sections of the armature ; they should, therefore, be blown out 
by means of bellows, or a piece of peg wood tapered to fit 
between the commutator bars may be passed down between 
each segment. The brushes should be removed from the meter 
and eleaned, if of strip or flat silver, by means of the same 
materials as used for commutators. Wire brushes require 
renewing if found to have been sparking. 

Wire brushes are easily made out of hard-drawn Standard“ 
silver wire, which can be obtained in any wire gauge size. This 
wire is straightened by passing short lengths through a spirit 
flame, the ends being gripped by pliers. After a little practice 
it can be straightened in this manner and still retain the 
requisite spring. Pure silver is too soft for this work. 

Other mechanical defects in meters comprise bent spindles, 
bent discs, broken covers, broken or defective wheel trains, bent 
hand-carrying spindles, broken or blackened dial plates, broken 
screws in terminals, broken glasses, &c. Main spindles can 
often be straightened by tapping with a boxwood mallet, or, if 
bent near the worm, by pressure until they become true. 
Discs can also be trued if fitted on a mandril and placed in 
the lathe. Other mechanical defects are remedied by replacing 
the parts with new ones, which can generally be obtained from 
the makers, and of which it is convenient to keep small stocks 
so that the repairs can be finished off without delay. Glasses 
for the renewal of the windows should be stocked in larger 
quantities, as these are easily broken. A meter should never 
be allowed to remain in stock with a broken glass, for it so soon 
becomes dusty and would require a further cleaning before 
being sent out. 

In the case of motor-meters containing mercury, it is some- 
times advisable to replace the old mercury with new pure mer- 
cury. If the old be found dirty the bath should be opened 
and cleaned before filling with the new mercury. 

Electrical defects principally consist of short circuits of main 
or shunt coils, or resistances, breakages in these circuits, and 
breakdowns of the insulation to case. Short circuits of the 
main coils are generally caused by considerable overloads char- 
ring the cotton insulation of the wire or strip, and meters 
which have been sufficiently overloaded to create such short 
circuits indicate the fact by the outward appearance of the 
coils. The main coils may sometimes be short-circuited by the 
metal clips by which they are supported, but this defect is 
rare, as the clip must have pierced the insulation in two points 
to produce it, A leak to case caused in this manner is more 


frequently met with. These defects are easily localised by 
testing between the various parts with an ohmmeter. Ora 
detector and battery. Where a leak to case or short circuit of 
a main coil is caused by the supporting clip the insertion of 
a piece of mica between clip and coil will remedy the defect, 
but main coils which have been overloaded sufficiently to char 
the insulation should be replaced, as they are unreliable, even 
if apparently unshort-circuited. The author has known cases 
where such coils, apparently in working condition when cold, 
have become partially short-circuited when heated by the pas- 
sage of full-load current for some time. The meter running 
abnormally slow coupled with a low-voltage drop across the 
main coils is an indication of short-circuited main coils. 

A partial short circuit in the shunt may be indicated by the 
meter speed being very high, in which case the shunt current 
will be above the normal. This defect most frequently occurs 
in meters having non-inductive resistances wound double on 
bobbins. Where the resistance is wound on more than one 
bobbin, the faulty bobbin can often be traced by feeling the 
wire on the several sections after the shunt circuit has been 
energised a little while. The shorted bobbin will be cold and 
the sound ones warmer than usual If no difference in the 
temperature can be noticed in this manner, it becomes neces- 
sary to test the resistance of each section or bobbin, either by 
the Wheatstone bridge or potentiometer methods. The latter 
is preferable, as short circuits in these bobbins may be inter- 
mittent, only appearingjwhen the- coil is hot. Faulty bobbins 
should be replaced by new ones of the same resistance and the 
old ones destroyed. 

Where meters have wound armatures and commutators, 
short circuits may occur between adjacent commutator bars, 
and before an armature is changed it should be ascertained 
whether the fault is in the commutator or in the armature. 
Faults of this description can be detected by the unevenness 
of the speed during a revolution at low loads. They can also 
be found by measuring the torque for different positions of 
the armature. Should the torque be zero in any position, it is 
evident that there is a break on one or the other of the coils 
connected to one of the bars underneath the brushes. 


If a suitable ammeter—i.e., one having a range 0 to 0:05 or 
0:1 ampere— be inserted in the shunt circuit, and the armature 
turned slowly, a jump will be noticed in the reading of the 
ammeter if the armature or commutator is short-circuited. 
Owing to the high resistance in series the jump will only be 
very small, but if the ammeter is connected up in series with 
the armature on a low voltage sufficient to produce the normal 
current in the circuit, the jump becomes very marked. It isa 
good plan to test all new armatures in this manner before they 
are put into meters. 

On a short-circuited armature being found, the spindle and 
armature complete are removed from the meter and all the 
leads unsoldered from the commutator bars. The commu- 
tator can then be tested between bars for short-circuit. The 
air space between two shorted bars can be cleaned with a 
pointed piece of peg wood, which is also pushed down behind 
the insulating band which holds the bars, and should the short- 
cireuit be due to silver dust this will often remove it. By 
applying the current for some time (at 100 or 200 volts through 
a lamp) a fault can sometimes be burnt out without damaging 
the commutator if the peg wood fails to remove it. 

This somewhat crude method of removing faults has often 
been used with success in locating and burning out leaks from 
commutator to main spindle, one pole of the supply being con- 
nected to the case or spindle. 

Owing to the fineness of the wire used in meter armatures 
and the consequent difficulty of making contact with the ends 
of the coils, it is convenient to provide for this purpose a pair 
of spring clips into which the wires from the armature are 
placed after disconnecting them from the commutator. The 
clips may be conveniently mounted on a stand and provided 
with terminals for the testing leads. 

A short-circuited coil is rarely found, and usually if any 
trouble is due to the armature itself it is caused by a break in 
a coil. Careful examination of the outside of the coils will 
determine whether any injury has been caused by a blow or 


the slipping of a screw-driver, in which case several breaks 
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may be found, and it would be cheaper to replace the damaged 
armature with a new one. It is very difficult to unwind and 
rewind an armature with the same wire, but one or two coils 
can be unwound and replaced, and should a break occur in one 
of the upper coils it can be unwound, repaired and rewound ; 
or new wire can be put on in the place of the old from the 
point where the fault is found. Breaks are frequently found 
in the ends of the coils where they are taken up to the com- 
mutator bars, and these ends should be carefully examined 
when detached from the commutator in the first place. The 
author employs a special chuck for holding armatures of the 
Duncan, Thomson or Vulcan type when unwinding or rewinding. 

The armature to be unwound is soaked in methylated spirit 
to soften the shellac, and the coil being unwound should be 
frequently brushed with a camel hair brush dipped in methy- 
lated spirit to keep the shellac soft. The speed must be 
extremely slow and a revolution counter should be fixed to the 
other end of the lathe head spindle to ascertain the number of 
turns, in order that the same number may be wound on again. 

Another fault in motor meterz is that the non-inductive 
resistances may sometimes break. The faulty section, when 
found, can be unwound, mended and rewound. It should, 
however, be ascertained that the wire has not become brittle, in 
which case the whole resistance should be replaced by a new 
one. Pete 

In induction motor meters breaks may arise in the shunt 
circuit. When a faulty part of the circuit is found and is 
replaced by a new one, such as a new coil on the shunt magnet 
or a new impedance coil, the resistance is of little consequence 
compared to the self-induction. If, therefore, any coil is re- 
wound the number of turns and the air-gap should be the same 
as before the repairs. 

Repairs to electrolytic meters, such as the Bastian or Wright, 
are either very simple, or those which can only be done by the 
makers of the meter. They chiefly consist of replacing broken 
glass vessels. A new glass vessel means a new scale. In the 
Aron meter, in addition to breaks in the shunt circuit, there is 
the liability of the main spring breaking, as also the hair spring 
which drives the commutator. A main spring is easily replaced 
and can be done in situ if necessary, as there is no fear of the 
calibration being affected. 


THE TUNING OF WIRELESS TELEGRAPH 
APPARATUS. 


Prof. Slaby in the fifth * of a series of articles appearing at 
intervals in the Elektrotechnische Zeitschrift, describes further 
experiments with the particular form of variable resonance coil, 
called by him the “ multiply-rod," and used for measuring wave- 
lengths of electrical oscillations upon wires. The points of prin- 
cipal interest in the article are those dealing with Drude's recent 
criticism of Slaby’s method. It may be remembered (Electrician, 
Vol. LV., p. 117) that Prof. P. Drude found the Slaby multiply- 
rod to give results about 5 or 6 per cent. too low when measuring 
wave-lengths. This error was attributed by Prof. Drude to 
the alteration of the capacity of the multiply-rod when it is 
approached to the air-wire or to other conductors. Prof. Slaby 
now admits the error, and describes a number of experiments 
to show that the error enters through calibrating the multiply- 
rod by the oscillations on a single long straight insulated 
wire. It is now shown in fact that the waves on a long 
straight wire, which was in the original experiments stretched 
horizontally, are affected both by the proximity of the wire 
to the earth and by the state of the atmosphere. The 
capacity effect of the earth is to increase by about 3 per 
cent. the wave-length of the oscillations on a 60-metre wire 
held horizontally two metres above the ground; but the in- 
crease becomes inappreciable at a height of about 5 metres. 
On the other hand, the inductive influence—as distinct from 
the capacity—of neighbouring conductors appears to be about 
half as important as the above and in the opposite direction. 
In practice then it may be taken that the quarter-wave-length 

* Elektrotechnische Zeitschrift, No. 44, 1905. 


of the fundamental oscillation on a wire reasonably distant 
from the earth exceeds the length of the wire by a small per- 
centage. Further, the author claims to show by measurements 
carried out in a steam-filled scullery, that the hygrometric state 
of the air, or, at any rate, the presence of a film of water on a 
wire, may alter to something like 7 per cent, the capacity of the 
horizontal wire used in these calibrations. The article con- 
cludes with some wave-length measurements on variously con- 
torted wire conductors, the results being corrected in accordance 
with Prof. Drude's criticism. 

In a sixth* communication, Prof. Slaby considers very briefly 
the relative amounts of energy supplied to two possible arrange- 
ments of the parts of a wireless telegraph sender whose air-wire 
was coupled directly to the condenser circuit. The rate of 
supply of energy was measured by wattmeter readings in the 
primary of the transformer actuating the spark-gap. He found 
that when the gap was in such a position in the condenser cir- 
cuit as to be in metallie connection with the air-wire, the energy 
supply was greater than when the same gap was in a part of the 
condenser circuit separated from the air-wire by the condenser. 
This difference he attributes to the direct effoct, in the first case, 
of the capacity of the air-wire itself. He then turns to the 
consideration of the overtones found in a system consisting of 
a cable connected to a closed oscillating condenser circuit, and 
vindicates by some measurements his mode of calculating the 
fundamental and first overtone. This method does not permit 
of abstraction. It is sufficient to mention here that two cases 
are discussed: one in which the condenser is earthed by a 
short wire, another in which the condenser is earthed by a wire 
of appreciable inductance. 

In a seventh! and final article the effect of the coupled 
transmitter on a distant receiver is examined. Two ways of 
coupling are considered, both of them beingconductive couplings. 
The one, called direct, has the spark-gap in the length of wire 
common to the oscillating and radiating circuits; the other, 
called the indirect method of coupling, has the air-wire con- 
nected directly to earth, and the spark-gap in the earth connec- 
tion of the oscillator circuit. "The essential difference between 
these two modes of coupling appears to be that in the direct 
mode the earth wire of the system and the air-wire are 
connected to opposite balls, in the indirect mode to the same 
ball of the spark-gap in the oscillator circuit. Two kinds of 
radiator were used in the experiments, and corresponding 
receivers. One radiator was of the harp form, consisting 
of a frame containing a number of parallel wires ; the other 
was a long covered cable. The receiver in the first case was 
another harp having in series with it a helix with a sliding 
contact to give variable inductance. The receiver in the 
second case was a more or less rectangular loop of wire, 
containing a condenser and possessing also a variable in- 
ductance helix. The experiments were all carried out in a 
laboratory, but the distances worked over are not stated. 
Current in the sender was measured by a hot-wire ammeter, 
and in the receiver by a more delicate instrument of the same 
type. Since in many of the experiments the capacity of the 
condensers in the oscillator-circuit were varied, it was neces- 
sary to allow for the consequent variability in the rate of 
sparking. To do this the rate of supply of energy to the 
transformer was kept uniform, and a curve drawn from pre- 
liminary experiments connecting number of sparks per second 
(measured by a stroboscopic method) and current strength in 
the radiator. By means of this curve future observations were, 
when necessary, reduced to a standard spark frequency of 
100 per second. 

In the oscillator circuit a variety of inductances, five in 
number, were used so as to permit of wide variations of 
the capacity in that circuit. For each new capacity the 
period of the sender was measured and the proper period of the 
sender adjusted thereto. Since in compound transmitters 
oscillations of two periods exist, the receiver concerned was 
tuned in turn to one period and the other, and thus measures 
were obtained of the efficacy of the separate oscillations. Experi- 
ments were made for each wave in each type of sender, with the 
various capacities and inductances in the oscillator circuit, and 
for each mode of coupling. For the tables of numerical results 
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and the diagrams exhibiting these results graphically, reference 
may be made to the original article. It will suffice to record 
here the author's conclusions :— 

The tuning of the oscillator circuit to the radiator before 
coupling, the so-called resonance of the system within itself, is 
not of overweighing importance either as regards the total 
energy one of the transmitter or as regards the effect at a 
distance. It is, on the contrary, harmful, since it divides the 
energy-output equally between the two wave-lengths existing 
in the transmitter. Since these two periods are not close 
enough together to allow of tuning the receiver toa middle 
value, nor so far apart that the tuning of the receiver to one 
of them is profitable, the practical importance of the resonance 
between the parts of the sender has now vanished, or, at least, 
was over-estimated. 


Of the two wave-lengths that have always to be reckoned 
with, the smaller is not independent of the larger, but must be 
regarded solely as its overtone. Usually an overtone is feebler 
than the fundamental. If, nevertheless, it is required to play 
the principal role in transmission, circumstances must be so 
arranged that its current loop occupies a more favourable posi- 
tion on the air wire than that of the sender. It is possible to 
arrange that while the current loop of the fundamental falls in 
the closed oscillating circuit, that of the overtone lies well up 
the air wire. Herein lies probably the greatest advantage of 
the coupled transmitter. Instead of the quarter-wave of Mar- 
coni a half-wave with a higher placed current loop is used. The 
most favourable position for this current loop depends on the 
spark-gap conductivity—a quantity that depends again on the 
capacity in the oscillating circuit. Ignoring this, the most 
favourable position for the current loop would be about 0:3 up 
the whole length of the air-wire ; but on account of the in- 
crease of the conductivity of the spark-gap with increasing 
capacity the point indicated moves downwards, so that the 
wave-length is about 20 per cent. greater than the theoretical. 
By this arrangement the effect of the fundamental at a distance 
is about 80 per cent. smaller than that of the overtone. Thus, 
if the receiver is tuned to the overtone, the syntony is practi- 
cally one-toned. 

A perfect monotoneis not attainable by the use of the overtone, 
but is, perhaps, by the use of the fundamental. The experiments 
show that there is a value for the capacity in the oscillator 
circuit that gives the best effect when the overtone is employed, 
while there is no such maximum in the case of the funda- 
mental; and after this value of the capacity is passed the 
effect of the overtone falls off very rapidly, till, when double 
that capacity is reached, a receiver tuned to the fundamental 
wil bo quite uninfluenced by the overtone. The system 
oscillates, in effect, in this case, only in the fundamental 
period, for which again there is a most favourable value of 
oscillator capacity and spark-gap conductivity, It is possible 
to choose a capacity that gives a transmission offect greater 
than that of the overtone, but which, at the same time, is less 
economical because the current loop is less favourably placed 
on the air- wire. 

A remarkable difference with respect to effect at a distance 
here appears between the direct and the indirect arrangements. 
With the fundamental the direct coupling always gives the 
greater effect, the difference being almost perfectly propor- 
tional to the charge on the air-wire, since effect at a distance is 
proportional to the energy radiated. With the overtone dis- 
tant effects are greater with the indirect coupling, and depend on 
the difference between the capacities of the condenser circuit and 
of the air-wire. With the direct arrangement both capacities 
are charged to the same potential; with the indirect only the 
capacity of the condenser circuit is charged. The oscillation 
energy, which is approximately proportional to the difference, 
must thus be smaller in the first case. Hence the practical 
rule that the indirect coupling is employed if the overtone is 
used, the direct if the fundamental is used. Since in the last 
case one-tonedness is attained with smaller condensers than 
by the indirect arrangement, the rate of working is more 
economical. 

Theory ignoring damping indicates that the best effect is 
obtained if the portion common to the two parts of the trans- 


mitter has the smallest practicable self-inductance. If damp- 
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mg is taken into account a certain, though small, common self. 
inductance must be provided. The experiments show that its 
most suitable value is related to the capacity of the transmitter. 
With two very different senders, worked with spark-gaps in 
air, the experiments give the same value, 6:8, for the ratio 
capacity : square root of common self-inductance. Finally, the 
experiments show that the oscillator circuit should have in- 
ductance as small as practicable beyond that common to itself 
and the radiator. In particular, inductance in the earth con- 
nection of the oscillator circuit is harmful. 

These three articles are now available, published together in 
pamphlet form. 


TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING.* 


BY F. W. CARTER, M.A. 


In the course of the Paper the author gave details of the methods 
employed in investigating the preliminary and exact engineering 
features of the electrical system, basing his work for the most part 
on the use of continuous-current railway motors, as applied to sub- 
urban service under conditions obtaining in this country. The 
methods employed were, however, quite general, and applicable to 
other systems than that particularly considered. 

The chief class of service between which it appeared necessary to 
distinguish for the purpose of the Paper were : (1) urban and sub- 
urban, (2) branch line and inter-urban parliamentary, (8) long- 
distance express, (4) goods. These differ in their requirements 
chiefly with respect to: (1) rate of acceleration and speed up to 
which it is necessary to maintain the maximum rate, (2) behaviour 
on grades, (3) maximum speed attainable on level track. The 
chief electrical systems available for railway service are: (1) the 
continuous-current system, (2) the single-phase alternating-current 
system, (3) the polyphase system employing induction motors. 
There are, therefore, numerous alternative combinations of service 
and system, many of which can, however, be disposed of when the 
general principles have been elucidated. 


General Dynamics.—The action of a railway motor depends prac. 
tically on two variables only, and for a motor whose characteristics 
are known, when the voltage and current are given, the speed and 
tractive effort at the driving wheels are determined. The effect of 
the motors on the train depends upon (1) weight of train, (2) 
inertia of rotating parts, (3) train resistance. The weight of train 
to be employed in calculating the acceleration due to any force is a 
certain spurious effective weight," composed of the true weight 
and an increment due to the rotation of the wheels and armatures. 
If W be the weight of a wheel, r its radius at the tread, and X 
its radius of gyration, the increment of weight due to the rotation 


of the wheel is W (| y In an average steel railway wheel (5) 
7 


=0°6 n If W' be the weight of an armature, 7’ its 
radius, & its radius of gyration, and y the ratio of gear reduction, 
the increment of weight due to the rotation of the armature is 


JN al aat 
W' (s z) = W (v ur). For & continuous-current armature 
rr 
SN 
(7) =0°5 approximately. Thus, if W--800lb., W. 1. 600lb., y 


=8, 7 the addition for rotary inertia will be approximately 


480lb. per wheel and 1,800]b. per armature. In the case of suburban 
trains operated by continuous-current motors, the amount to be 
added on account ot rotary incrtia will usually be some 8 or 10 per 
cent. of the weight of the train, whilst with single-phase alternating- 
current motors the increment may amount to double as much, on 
account of the greater number and weight of armatures and their 
generally higher peripheral speed. 

The forces resisting the motion of the train consist of the positive 
or negative component due to grade, and the rather uncertain 
"train resistance," composed of journal and flange friction, air 
resistance, &c. "There is & lack of reliable data on the resistance 
offered to the motion of electric trains. The classical results of 
Ae pinallf were obtained from measurements made behind a loco- 
motive and tender, and accordingly do not include the head resist- 
ance, which is a very important element in the case of electric trains 
of two or three coaches. The Berlin-Zossen{ high-speed train resis- 
tance tests were made with a single coach of totally different type 
to those usually employed in thiscountry. Pending the publication 

* Paper read before the Institution of Electrical Engineers last night. 
Abstract. 

t Proc. Institution Civil Engineers, Vol. CXGVII., p. 155. 

+ Proc. Institution Electrical Engineers, Vol. XXXIIL, p. 894. 
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of more suitable data, the author has combined the results of the 
above-mentioned sets of tests to obtain the working curves of Fig. 1, 
which he has found to agree very fairly with the results of such 
isolated tests on electric trains as he has been able to make. The 
variable portion is e d in terms of the dimensions of the: 
train, rather than of the weight, since it must represent principally 
air resistance, and therefore at any speed can depend only on the 
external configuration of the train. The constant portion of the 
resistance, which is taken from the above-mentioned tests at such 
low s that the static resistance just ceases to be apparent, is 
probably expressed with sufficient accuracy as proportional to the 
weight, and appears to be 24 Ib. to 36 Ib. per ton. The total train 
resistance is therefore the amount deduced from the eurves of 
Fig. 1, inoreased by 24 Ib. to 84 lb. per ton. 
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Fic. 1. — Tg AIN RESISTANCE CURVES GIVING THE VARIABLE COMPONENT 
oF TRAIN RESISTANCE. 
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A light train of given external dimensions will, except at low 
speeds, meet with almost as great a resistance as a heavier built one 
of the same dimensions. A long-distance high-speed train should, 
for efficiency, be composed of many coaches, whilst the weight is a 
secondary consideration. A frequently stopping low-speed train, 
on the other hand, should be built light, but whether it is composed 
of few or manv coaches is of small importance as far as efficency is 
concerned. The resistance due to the friction of brushes, motor 
journals, and gears, is usually charged to the motors, the tractive 
effort of which is supposedly measured at the rims of the driving 
wheels. It accordingly does not affect the train resistance during 
ihe time power is being supplied to the motors, but should be 
jneluded during the time of coasting or drifting. 


Continuous 
current motor 
Fi | ttf 


Tractive Effort 


Fic. 2.—CoMPARATIVE SPEED AND TRACTIVE-EFFORT CURVES OF RAILWAY 
Morors. 


Of the energy supplied to the train, part is dissipated in motors 
and controlling apparatus, part is employed in overcoming train 
resistance, whilst the remainder imparts kinetic energy to the train 
and is dissipated during braking. The el el of the several 
components are shown in Fig. 2 for typical suburban service employ- 
ing continuous-current motors. The energy required to overcome 
train resistance amounts very nearly to two watt-hours per ton-mile for 
every pound per ton train resistance. The kinetic energy dissipated 
during braking varies as the effective weight of the train, and as 
the square of the speed when brakes are applied. The energy dis- 
sipated in motors and gears will be some 10 or 12 per cent. of the 
input, whilst from 6 to 12 per cent. will usually be dissipated in 
starting rheostate. In the single-phase system the losses in motors, 


gears and controlling apparatus will usually be at least as great per 
ton-mile as in the motors, gears and rheostats of the continuous- 
current system, chiefly on account of the much lower efficiency of the 
motors. It will be seen that, in suburban work, a considerable 
fraction of the energy is dissipated during braking. In order to re- 
duce this, suburban trains shouldbe built as light as practicable, and 
run at as low A maximum speed as is consistent with the required 
schedule speed. A high rate of acceleration and a high rate of 
braking retardation are therefore desirable, since with these given 
the maximum speed can be kept down without diminution of 
schedule speed. Asa general rule the best gear to employ with the 
motors is the lowest speed gear that will perform the service with a 
suitable margin for eventualities, provided, of course, that there is 
sufficient weight on driving wheels to stand the high accelerating 
tractive effort of a low-speed gear. It will be seen from Fig. 4 that 
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Fic. 3.—EwERGY CONSUMPTION OF TRAINS OPRRATED BY CONTINUOUS 
CURRENT, 


the energy consumption is considerably affected by the rate of 
acceleration, particularly when stops are frequent and speeds high. 
The continuous-current railway motor is characterised by the faot 
that within the limits of practicable and efficient operation it has 
a large range of torque and a moderate range of speed. , 
In the polyphase induction motor the efficient range of torque is 
moderate and the corresponding range of speed very small. Single- 
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Fic, 4.—PowkR AND WEIGHT OF ELECTRICAL EQUIPMENT OF TRAINS 
OPERATED BY CONTINUOUS CURRENT. 


phase alternating-current railway motors are of two general types— 
the compensated series and the repulsion type. The former is 
characterised by having its range of practicable and efficient opera- 
tion between synchronous speed and two or two and a-half times as 
much; whilst the latter operates below and up to synchronous 
speed, above which the commutation is bad. Both types show the 
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same general speed-torque characteristics—the range of torque being 
considerably smaller and the range of speed somewhat greater than 
in the continuous-current railway motor. Fig. 2 shows typical 
speed and tractive-effort curves for the continuous current, the 
single-phase alternating current, and the polyphase induction motor. 
The scale of co-ordinates is arbitrary, and in comparing the several 
motor types together, the abscissa or ordinate of any curve may be 
supposed increased or diminished in such proportion as may be 
desired to render the comparison suited to the class of service 
considered. 

Knowing the train resistance, grade and tractive effort of the 
motors at any speed, we can deduce the tractive effort available 
for producing acceleration, whence—from the effective weight of the 
train—the rate of acceleration. The method of calculation need not 
be further entered into here, but it may be stated that for an isolated 
problem—such as the determination of train characteristics corre- 
sponding to the average schedule run for any service—by far the best 
procedureis by the point-to-point method. Where, however, it becomes 
necessary to make a calculation for an extended run involving stops 
at irregular intervals, and taking account of grades, curves and 
other circumstances affecting the running, the point-to point method 
becomes exceedingly long and tedious. The author has devised an 
analytical method* of treating the problem, which is fully as accu- 
rate as the point-to-point method and much less laborious in its 
application to a general case, although involving some preliminary 
calculations which detract from its advantages if a simple problem 
only is in hand. | 

The typical schedule run may be divided into four elements, 
corresponding respectively to (1) acceleration to the speed curve, 
(2) speed curve running, (3) coasting, and (4) braking. Since any 
of these elements can be varied, it follows that & run can be made 
in many different ways. However, for any particular type of motor, 
if average values be assumed for the amount of coasting and rate of 
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Fic. 5.—TypicaL TRAIN CHARACTERISTICS FOR TRAINS OPERATED BY 
CONTINUOUS CURRENT. 


braking the remaining variables can, for practical purposes, be 
expressed in a system of curves, from which the particulars and 
performance of the train can be deduced. Such a system of curves 
for continuous-current motors as employed in suburban service is 
shown in Figs. 8 and 4, and these will be found useful and sufficient 
for preliminary calculations. In obtaining these curves the charac- 
teristics of a normal railway motor were taken, and from them was 
deduced a set of train characteristics corresponding to different 
rates of acceleration and different ranges of speed-curve running, 
care being taken that the motor was always employed as it actu- 
ally would be in normal suburban service. The effective weight 
of the train was taken as 8 per cent. in excess of the actual 
weight. Coasting was assumed to occupy 173 per cent. of the total 
running time. The average rate of braking was taken at 1'75 miles 
per hour per second. For train resistance constant figures of 18 Ib. 
per ton while power is on and 15 Ib. per ton during coasting were 
assumed, it being impracticable to allow these figures to vary with 
e speed, since any point represents a variety of speeds, as explained 
elow. 

Fig. 6 shows typical train characteristics of this system corre- 

sponding to acceleration at 1:5 miles per hour per second. The 


three curves are of the same area, and the distance represented will 


be found to be one mile divided by the number of stops per mile, as 
of course it should be. In order to understand the reason for choosing 
the co ordinates employed, suppose & particular run is made in 
t seconds, the distance being d and the number of stops per mile z, 
so that nd = 1 mile. Let the speed at any point be s. 

Next consider a run in which both time and speed are changed in 
the same proportion, z, so that the curve rétains its shape but 
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p. 3 : 


merely varies its linear dimensions in this proportion. The area 
will vary as z?. We may therefore write :—ť = xt, 8 = xs, d'= gd. 
But nd = M d. 
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accordingly “ Vn = t y/n and s ./n' =8 Vn. i 

It follows, therefore, that if we take (time x Vn) as abscissa, and 
(speed x Vn) as ordinate in Fig. 5, all speed-time curves having a 
definite shape will be reduced to a single curve, and all such runs 
will be represented by a single point on the curves of Figs. 3, 4, 
and 6. This method of treatment was pointed out to the author by 
Mr. E. H. Anderson, of the General Electric Co., who has em- 
ployed it in deducing general curves for his own use, somewhat on 
the lines of Figs. 8 and 4. Referring again to Fig. 5, and consider- 
ing a speed-time curve of definite shape, the power required at any 
point will vary as the speed, and, therefore, inversely as Vn. The 
energy consumption per run, varying as the power and as the time, 
will vary inversely as n. The energy consumption per mile, being 
^ times the energy consumption per run, will be independent of n, 
and depend only on the shape of the speed-time curve. Accordingly 
Fig. 3 gives energy consumption directly in watt-hours per ton-mile. 

Fig. 6, showing how the energy input given by one of the curves 
of Fig. 8 is finally dissipated, practically explains itself. It will be 
seen that with little speed-curve running the loss in braking pre- 
dominates, whilst with much speed-curve running the energy is 
principally employed in overcoming train resistance. In other 
words, where stops are frequent the total energy consumption 
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Fic. 6.—Di881PATION OF ENERGY IN TRAINS OPERATED BY CONTINUOUS 
CURRENT. 


depends largely on the weight of the train, and where infrequent on 
the train resistance. Series-parallel motor control is, of course, 
always assumed in these curves. The power output of the motors 
during a run is very variable. It starts at zero and rises with the 
speed during the period of acceleration on resistance. Then, with 
the speed still rising, but more slowly, it falls off continually due to 
decrease of tractive effort. The maximum power will be developed 
at the instant when all resistance is cut out, with motors in parallel 
—that is, when the motors are taking the accelerating current at 
full voltage. This is the power plotted in Fig. 5. With the horse- 
power reckoned in the above manner, the weight of the electrical 
equipment is taken as 401b. per horse-power, which must, of course, 
only be treated as a first approximation. 

We are now in a position to estimate the weight of the train and 
the total power of the equipment, and to determine the power and 
number of the motors. A little trial and adjustment may be neces- 
sary, as the equipment will be heavier than the above figure (which 
is based on 150 H. p. to 175 m.r. motors), if many motors of small 
power are employed, whilst motor trucks are considerably heavier 
than trailing trucks. Moreover, the weight on driving wheels must 
be determined before the equipment can be finally settled on, in 
order to discover whether the adhesion is sufficient to stand the 
tractive effort of the motors. The accelerating tractive effort should 
not exceed about 17 per cent. of the weight on driving wheels in the 
case of trains driven by motor cars, operated by the multiple unit 
system of train control—wherein it is impracticable to sand the 
rails in front of all driving wheels in bad weather. Where locomo- 
tives are used, however, the average accelerating tractive effort may 
be allowed to amount to 24 or 25 per cent. of the weight on driving 
wheels, if efficient provision is made for sanding the rails in case of 
need. | 

(To be concluded.) 
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A NEW METHOD OF AUTOMATIC BOOSTING.* 


BY MAX J. E. TILNEY. 


The first development in automatic boosters was probably the 
simple differentially-wound boosters, but these have, I think, in no 
case been an unqualified success, this want of success being due in 
early examples to the use of solid cast-steel pole-pieces, and in later 
examples, with laminated poles, partly to the difficulty of success- 
fully compensating for rise in cell voltage, and partly to magnetic 
troubles which seem to baffle both manufacturers and users. The 
Highfield system, I suppose, came next and, except for two reasons, 
is very successful indeed. The first of these reasons militates against 
its commercia] success, and is, of course, the high price and the fact 
that it is practically in the hands of one company. The second 
objection is that, as far as my experience and information go, unless 
the plant, battery and booster are exactly proportioned to each 
other and the load, things do not work quite smoothly, and the 
booster put in will either be to big for the load or grow too small 
for the load in time. 

In 1908 and 1904 we had two new systems brought out by Turn- 
bull & McLeod and Crompton & Co. I believe both of these give 
good results, but again the price is high, and means new plant to 
transform the old station into an auto-boosting station. Then we 
have the Thury system of auto-regulation; in use, I believe, in 
Leicester with good results. I have not seen it at work and I do 
not understand quite how the movement can be quick enough to 
follow the variations of load, unless the little crankshaft is runnin 
at about 1,600 revs. per min., and if it runs at that speed I should 
expect the wear and tear to be excessive, and this system also means 
buying a new booster differentially wound. In all these systems the 
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idea is to keep the voltage constant, and as far as I know, except 
in the case of the T. & M. arrangement, it is not possible to com- 
pound up" to compensate for drop in feeders and line, and this 
drop may amount to a considerable figure during heavy loads. 

The system I am venturing to bring to your notice to-night is one 

of automatic regulation on the shunt field, and this regulation is 
automatic, both when the booster is charging and discharging, the 
apparatus being so arranged as to provide for reversal of the shunt 
excitation. It is not of much importance whether the pole-pieces 
are laminated or solid, though a booster with laminated poles 
naturally gives rather better results due to the flux following varia- 
tions of shunt current more rapidly. 
. I propose to deal to-night only with the apparatus as applied to 
boosters and batteries, but there is no reason why the simple non- 
reversing regulator should not be used for controlling generators 
working without a battery on a varying load. 

The standard apparatus is shown in Fig. 1, and Fig. 2 is a com- 
plete diagram of the arrangement showing booster and battery. 

The standard arrangement for tramway systems consists of a 
multiple way regulating and reversing switch, as shown in l'ig. 8, 
mounted on a kind of table having all the resistances fixed under- 
neath it. The switch-contact blocks are directly connected to the 
spindle of a small motor armature, which is caused to turn one way 
or the other from its neutral position by the interaction of the four 
field coils 1, 2, 84 and 8B. There are two pairs of contact blocks, one 
pair making contact on rings 1 and 2 and the other pair on rings 3 
and 4 in Fig. 8. Fig. 4 shows details of switch gear on a larger scale. 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on January 17th. 7 
+ See The Electrician, Vol. LHI., p. 303, and Vol. LIV., p. 322. 


The reversal of the booster excitation and the discharge before 
reversal is effected by the two contacts marked SS (Fig. 8), the 
switches, as they pass on to and over these contacts, short-circuiting 
the booster field windings. This will be easily followed out on the 
dia . In practice, no sign of any inductive spark is visible, even 
with very rapid reversal. As the full boost is never required on 
discharge, there is a permanent resistance, as shown in the diagram, 
in series with the rues resistance on the discharge side. The 
armature has a small current always passing through it. 

Above and behind the table are mounted the terminals for the 
four field coils and the armature, two small S.P. switches and two 
small regulating switches with their resistances behind them, also 
in the standard arrangement two lampholders wired in series with 
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the little motor armature so that this circuit can be put across the 
’bus-tar voltage while using a low. resistance armature, this is 
simply to save the expense of winding such a small armature for 
the high voltage. One of the two S.P. switches is for this armature 
circuit, and the other for the circuit of the No. 2 coil, which also 
has one of the regulators in series with it. The other regulator is a 
diverter for No. 8a coil. 

The only other piece of apparatus is a main diverter capable of 
carrying the full output of the station, and this is in a form similar 
to the shunt of & moving-coil ammeter of large capacity, but of 
slightly higher resistance. It will be seen that the armature never 
makes a complete revolution, and is therefore quite unlike the motor 
armature on a Thury regulator, which is always revolving. 


I 
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The field coils are in four different circuits : No. 1 carries a definite 
proportion of the outside load diverted through it by the main 
diverter. No. 2 is set to give a certain number of ampere-turns 
depending on the output of the machines running in the station, 
and this value of No. 2 coil only has to be altered when a machine 
is shut down or put on the bus bars. Coil 8a is in the circuit of the 
booster field when the latter is charging the battery and coil 3B 
when it is discharging, the change from one to the other being 
effected by dividing the inside ring of the switch at the point where 
the booster field is short-circuited before reversal. Coil 8a has con- 
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nected in parallel with it the small diverter mentioned above and 
shown in the diagram. This is to compensate for the rise in volts 
of battery. 

In practice, I find that except when the cells have been con- 
siderably run down, or when it is desired to give them a gassing 
charge, this diverter has not to be touched. I wovld point out that 
this diverter will, for practically any booster, never have to be of 
larger current capacity than, say, 5 amperes, and this takes the 
place of the costly and, as I find, sometimes dangerous diverters 
necessary in the case of many automatic boosters, where the main 
current of the station has to be carried by a variable resistance, 
whose value may have to be altered with considerable amounts of 
current passing. 

I find, in practice, that it is well to give a regulation of 4 volts 
per step on the charge side, and 3 volts on the discharge side; and 
it is very advisable to work out the resistances on each side care- 
fully. The motor armature is designed to carry about 0:5 ampere, 
and its best figure is somewhere in the neighbourhood of 0:8 ampere. 

No. 1 coil on the field is arranged to carry 50 amperes as a maxi- 
mum at the maximum output of the station, and it has 40 turns, 
80 its maximum value is 2,000 ampere-turns. Coil 2 has 1,000 
turns and a current capacity of 2 amperes. The current in this 
coil is varied by means of the regulator mentioned previously, and 
its ampere-turns value can be varied from 100 up to 2,000 in the 
20 steps provided. These two coils will be the same whether the 
station in question has a top load of 100 amperes or 5,000; in the 
former case half the load would be diverted through No. 1 coil, and 
if the generator output was 50 amperes, the value of coil No. 2 corre- 
sponding to it would be 1,000 ampere-turns ; and in the second case 
only one one-hundredth of the output goes through No. 1 coil, and 
the value of coil No. 2 corresponding to a generator output of, say, 
4,000 amperes would be 1,600 ampere-turns. 

Coil 84 has 1,000 turns and a 
current capacity of 2:5 amperes, 
though this may be altered later 
if it is found that it is necessary; 
but I believe diversion would be 
necessary to correct for rise in 
cell volts before that value is 
reached, except in the case, per- 
haps, of a very large booster. 
Coil 8B has 2,000 turns and a 
current capacity of 2 amperes, as 
I believe it will be found that, 
except in the case of a very large 
booster, all the volts required for 
boosting out will be obtained with 
lower values of shunt current 
than this, as the boost-out will 
not exceed 70 volts within the 
limits allowed by battery makers, 
assuming the usual 240 cells on & 500-volt traction system. 

The operation of the apparatus is really very simple, and depends 
on the fact that any movement of the switch not only altera the 
booster field, but also alters the value of coils 3a or 3B, always tend- 

ng to produce a resultant zero flux in the small motor field sy:tem. 

Coils 1 and 2 are always producing magnetising effects in opposi- 
tion to one another. Coil 34 acts in the same sense as coil 1, and 
therefore the switch tends ** on charge ” to set itself in such a posi- 
tion that the flux due to coils 1 and 3a is equal to the flux due to 
coil 2. On discharge, coil 88 comes into action (coil 34 is out of 
circuit), and coil 8B acts in the same sense as coil 2, and the switch 
tends to set itself so that the flux due to coils 2 and 3B is equal to 
that due to coil 1. 

Take an example: Assume a maximum possible output of a 
station 2,000 amperes, and that there are two machines, one 800 
and one 400 amperes, the battery being capable of dealing with 
& discharge of 800 amperes at the one-hour rate and à maximum of 
400 amperes on charge. Let us assume that the 800-ampere machine 
is running with the battery. The diverter will be sending one- fortieth 
of the main load through No. 1 coil. No. 2 coil would be set at 
800 ampere-turns, representing the generator output. If the load 
on the feeders is 800 amperes it will be clear that coils 1 and 2 will 
be exactly balanced, and the switch will be in the neutral position, 
the booster field will be unexcited, and the battery will be floating 
at about 2*1 volts per cell. 

If the cells should be rather low, say, at the beginning of a day's 
work, it may be necessary to sot coil 2 a bit below the generator 
capacity, but this will only have to be done for a very short time, 
and I bave found the apparatus work well with balanced load when 
the celle were reading anywhere between 1:95 and 2:2. If the cells 
are high the diverter on coil 84 will have been in use, and the 
booster will be slightly opposing the cells, as the balance will extend 
over several steps of the resistance, on the charge side, away from 
the neutral point. I should say here that the switch operates with 
& difference of about 50-0-50 ampere-turns, that is, that the limits 
of variation in the load on such a system as our example, without 


the switch moving, would be 100 amperes, being 50 am pere- turns 
on either side of the absolute zero field on the small motor, and a 
battery of the size taken would deal with such a variation with a 
drop in volts certainly not exceeding 2 per cent., and probably not 
exceeding 1 per cent. 

Now, returnirg to our example: Let us assume that an addi- 
tional load cones on, say, 800 amperes. Coil 1 rises in value to 
1,100 ampere turns, being 300 ampere-turns, in excess of coil 2, and 
the motor now has a strong field, turning the armature and switch 
round towards the discharge side, Coil 8B comes into operation and 
adds the necessary 300 ampere turns in the same sense as coil 2. 
With our standard winding of 2,000 turns this means 0:15 ampere, 
and with the booster the author has in his mind this will mean 
about 80 volts boost. 

Of course, for boosters with very different magnetisation curves it 
may be necessary to alter the turns on both coils 84 and 3B, but 
from particulars I have obtained of a large number of boosters I 
do not think any alteration in the number of turns is likely to bo 
required, but if 1t is it will be in the direction of using fewer turns, 
which will, therefore, not necessitate any alteration to the rest of 
the apparatus. In most tramway stations the peaks are of short 
duration, and I do not anticipate any trouble from the use of the 
diverter in No. 3 coil, because, assuming the battery to be charging 
and the cells to be at about 2:5 volts, if a discharge, even at a high 
rate, is taken for & short time, as soon as this goes off the cells will 
very quickly rise to their previous figure. 

If, in our example, the load, after rising to 1,100 amperes, now goes 
back to 400 amperes, coil 1 will have a value 400 ampere-turns, and 
coil 2 and coil 8B will greatly overpower it, and the switch will 
move round towards the charge side until the value of coil 34 is 400 
ampere-turns, so that coils 1--8A—coil 2. In our case, with coil 84 
undiverted, this would be with a shunt current of 0:4 ampere, 
giving 55 volts boost; but, of course, if the cells are well up the 
diverter will have been in circuit, and the boost will amount to 
whatever value is necessary to charge at 400 amperes. 

If it is desired to use the battery and booster without any gene. 
rating plant running it will be quite clear that, if the S.P. switch 
controlling No. 2 coil is opened, coils 1 and 35 will try and balance 
each other, and the boost-out will depend directly on the outside 
load, any variation making a corresponding variation in the resis- 
tance in the booster shunt field, and also in the ampere-turns due to 
coil 3B. It will be easily seen that the size of the station makes no 
difference whatever, as the percentage of losd variation at which 
the regulator begins to operate is the same in all cases. I find that 
with solid cast-steel poles on the booster the switch generally rather 
overshoots its mark, and then comes back. "This is particularly the 
case with large variations in load, but is an advantage, as it helps 
to make the excitation follow the shunt current a trifle quicker than 
it will do with the switch going direct to its proper position. 

To overcompound so as to compensate for drop in feeders it is 
only necessary for the value of coil 2 to be set a little below the 
capacity of the plant running, and to divert coil 84 by a slightly 
lower resistance. It will be easily seen that this will, when the 
booster is charging the battery, still allow it to charge up to its full 
capacity, or the full capacity of the plant, and when discharging 
will allow the regulating switch to go a little further round on the 
boosting-out side, which will raise the volts of the battery and 
booster in series somewhat higher than is necessary to take its fair 
proportion of load. This, of course, tends to rob the plant of just 
so much load as will allow the machine volts to rise to an equal 
amount, and I have been able to successfully raise the volts on a 
small system to 520 when the load comes on, and reduce them to 
500 when it comes off, so that the cars have been able to keep 
better time at the busy part of the day than they had previously 


been able to do. i 
The next point to consider is the question of efficiency and general 


running losses. 

These latter may be put down as consisting of: (1) Current in 
small motor armature. (2) Current in No. 2 coil. (3) Volt drop on 
main diverter and No. 1 coil. (4) Copper loss No. 8a and 88 coils. 
Of these, No. 4 may be ignored ; the resistance of No. 3a is about 
5 ohms, and of 85 about 12 ohms. In the latter case it is only 
12 ohms moved from the permanent resistance into the coil, and in 


the former it is only probably half of the rise in the resistance due 


tothe warming up of the machine shunt windings. Loss No. 3 is 
also quite small, as the resistance of the main diverter is, for a 
2,000 ampere station, only about 0:00015 ohm, the series coil resist- 
ance being about 0:009 ohm, so that at top load the loss would only 
be 1,000 watts. Loss No. 2 would at full load in our case be 
1:2 x 500=600 watts, and loss No. 1 would be 0:3 x 500—150 watts, 
making a total at maximum load of 1,750 watts. 

The author believes that this system is likely to appeal to many. 


The total cost for a traction station will not exceed £80 for regu- 


lating a booster up to 40 kw. capacity in a station with an output 
of about 8,000 amperes, as a maximum, and the cost for larger 
boosters is simply dependent on the regulating resistances required 
and the capacity of the main diverter for the No. 1 coil. 
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In the case of a three-wire network with two boosters, two regu- 
lators will, of course, be necessary, unless, as is sometimes done, 
the battery middle wires are taken out and the booster fields are 
coupled in series, and the armatures also coupled in series, which 
practically makes the system a two-wire one as far as battery and 
boosters are concerned, leaving the balancers to deal with any out 
of balance that may come on. 


After reading his Paper, Mr. Tilney gave some additional information 
relating to a regulator which was in actual use at the tramway station of 
the Urban Electric Supply Co., of Glossop. A four-pole shunt-wound 
booster with laminated pole- pieces was ipid The maximum load on the 
system was about 400 amperes, and the line pressure a full 500 volts. A 
45 kw. set and a battery capable of discharging up to 350 amperes had 
been installed. But in order to keep up the volts to anything like 500 
when peak loads came on, it had been found necessary to use an addi- 
tional set of 90 kw. capacity. By using the regulator they were now able 
to do the heaviest load with the small set, and there was no necessity to 
run on for charging purposes except one night a week, when they gave 
the battery an hour’s gassing charge. The practice of the station was to 
arrange for what he might term over-compounding, by lowering the volta 
to 500 in the station when there was no load on the line, and by raising 
them to 520 or higher at the highest peaks. He found that while keeping 
the load on the machine about constant, it was possible to regulate from 
65 amperes charge up to about 180 discharge with an extreme variation 
of 16 volts, This, he thought, would be improved when the drivers knew 
the apparatus better. 


DISCUSSION. 

Mr. J. S. HIGH FIELD, in a written communication, pointed out that 
his own boosters could be, and, in fact, were used with any make of 
battery on an entirely uniform price basis. It was not a fact that, as the 
traction concern grew, a larger battery was necessarily required. In these 
cases the conditions wera different to a lighting load, where the battery 
should be properly increased as the load increased. In the cases of 
plants provided with an automatic booster or a similar method of regula- 
tion, the battery could be laid out so that it would be sufficient for years, 
since as the load grew, its load factor improved in nearly every case. In 
some cases it was not economical to instal a battery equipment to take 
entire charge of the variation, but was better to lay out the equipment so 
that part of the variation came on to the generators. In all these cases 
it was merely a matter of a small degree of regulation, and in his partica- 
lar design of booster just so much of the load was taken up as was desired. 

Mr. R. 8. McLEOD, in a written communication, referred to Mr. 
Tilney's suggestion of altering old shunt-wound boosters and using them 
as automatic reversible ones. In a few cases, perhaps, this might be 
possible, but there was no heavier work for a booster than a traction load, 
which varied from 0 to 100 per cent. overload continually. This load had 
to be carried by the armature, sometimes with a fairly large booster field, 
and sometimes with no field at all. The commutator conditions were, of 
course, very difficult, and unless the machine had been specially designed 
for this class of work it was liable to give a great deal of trouble through 
sparking. Then, sgain, laminated fields were practically a necessity 
if one was going to follow up the peaks of a tramway load quickly enough. 
It seemed rather a pity to put in an arrangement which necessitated 
regulating switches being continually moved over their contacts when all 
necessary regulation could be obtained automatically by current and 
voltage variations in the system itself. 

Mr. VICTOR BORNAND said that he was surprited at the title of 
Mr. Tilney’s Paper, as the principle described had been in use for several 
years in various tramway generating stations in this country. He referred 
to the system proposed and used by Mr. R. Thury, which consisted of 
regulating the shunt of a booster by means of an automatically actuated 
rheostat. The 1/10 m.r. pilot motor of the Thury regulator ran at from 
2,000 to 2,500 revs. per min. Such speeds were largely used in fan 
motors and gave no trouble. This speed resulted in & very quick motion 
of tho gear actuating the field rheostat brush. It was such that with a 
shunt-wound booster and a sudden variation of load of 50 per cent. or a 


voltage drop or rise of, say, 25 per cent., only a few seconds would be 


required to bring the voltage back to its normal value. Where sudden 
variations of load occurred (as in a tramway system) a compound wind. 
ing was used ensuring a still quicker reguletion. The principal duty of 
the automatic regulator in such & case was to correct the action of the 
compounding. In the case of a lighting load it was usual to use a shunt 
winding only. He pointed out that Mr. Tilney was mistaken in stating 
that the Thury regulator never automatically reversed the shunt field. 
This was actually one of its principal duties. Hecould not agree with the 
author's statement that the reluctance of the magnetic circuit of the booster 
generator was unimportant. In order to secure good results, attention 
should be directed to the shape and form of the armature tooth, and also 
to the way in which the wires were embedded on the slots, The author had 
drawn & comparison between the armature of his motor and that of the 
motor of the Thury regulator. Iu the latter system the motor was not a 
necessity, as was the ease in the former; in fact, the regulating gear 
could be driven from any convenient source, from the shaft of the booster, 
for example. He did not see how the quickness of action which obtained 
in tbe Thury regulator (where the amount of iron was reduced to its 
lowest possible minimum) could be obtained in an electro-magnetic 
apparatus containing so much iron as that described in the Paper. The 
author stated that coil No. 2 had to be set at a certain value depending 
upon the number of machines running in the station, also the diverter of 
coil 3a had to be altered when the cells were considerably run down. In 
his opinion, an automatic reversible booster should need no hand regula- 
tion. He considered that the losses in Mr. Tilney's regulator were consider- 


able. The small motor of the Thury regulator consumed only 90 watts 
&t all loads. 

Mr. ARMISTEAD (Wolverhampton) considered Mr. Tilney's system to 
have reveral advantages. It gave satisfactory results when used with a 
simple shunt-wound booster. It was not necessary, as in other systems, 
to uae & machine with under-saturated fields. It enabled the battery to 
be charged any day, and was fool proof. "When switched in or out the 
voltage across the apparatus was always that of the 'bus bars. 

Mr, G. C. ALLINGHAM (London) said that Mr. Tilney's system was 
practically that of the ordinary differential booster worked through a 
relay, the differential coils being wound on the field magnets of a sub- 
sidiary motor. The system had the advantages that the initial cost and 
the losses in the various coils were reduced. He considered these advan- 
tages over the various differential boosters to be gained at the expense of 
the regulation. In any system the greatest difficulty was the lag of the 
booster, and he considered that the whole of the field system should be 
laminated. In anordinary reversible booster the only lag was that of the 
machine itself. In the author's system there was, in addition, a lag due 
to the time required to change the magnetisation of the regulator motor, 
and to the time required to move the regulator handle. 

Dr. D. K. MORRIS quoted some figures relating to the Thury reversible 
booster and regulator recently installed in the electrical laboratory of the 
University of Birmingham. The booster could deal with 300 amperes, 
and had cast-steel poles. Au immediate change of voltage was, therefore, 
not possible, even if the regulator worked at any required speed. It was 
found that when the booster’s excitation had to be increased, the auto- 
matic regulator, which worked at the rate of two notches per second, 
operated at one-third to half of the rate at which the booster could 
build up the voltage; but when the booster volts had to diminish, the 
regulator was well able to operate as fast as the booster voltage could 
follow. Under such conditions an automatic regulator more prompt in 
its action, such as that of Mr. Tilney, was not called for. No doubt, how- 
ever, under average conditions, especially with a laminated field system, 
the quicker action of the new regulator would be of great advantage. 

Mr. W. FENNELL (Wednesbury) considered that the average efficienoy 
of a booster was probably only about 50 per cent. It was important that 
the whole magnetic circuit of a booster should be laminated, the yoke as 
well as the pole pieces. Many booster troubles were due to the motor, 
particularly to variations in the motor speed. 

Mr. M. B. BEYER said that continental engineers did not favour the 
use of automatic and reversible boosters, and thought that the boosting 
devices were as troublesome as the batteries themselves. They added to 
the initial cost and to the cost for attendance, money which would be more 
profitably spent in increasing the capacity of the battery. 

Mr. 8. H. HOLDEN referred to Mr. Tilney’s statement that the loss in 
his (Mr. Tilney’s) regulator was 1,750 watts at full load and 450 watts at 
quarter load. But a large portion of the loss seemed to be made up of 
fxed quantities, and he thought that the loss at quarter load would be 
about half rather than quarter of the full load losses. The method of 
reducing the friotion by making the pole pieces of the small regulator 
motor embrace only the upper portion of the armature, thus causing the 
latter to float, was very interesting. But he thought that the main 
frictional resistance would occur at the switch contacts, and would like to 
ask if any wear had been observed at these contacts. 

Mr. TILNEY, in reply to the discussion, said that the wear on the 
carbon brushes was inappreciable, and the amount of sparking very small 
indeed. He was interested in Dr. Morris's remarks, but was afraid that 
there was a want of appreciation of the fact that in many small tramway 
stations, it was not possible to keep the cell voltage at a figure to obtain 
results suggested, not only by Dr. Morris, but by other speakers, as it was 
quite an ordinary occurrence in these small stations for the cell voltage 
to rise to 2°5, and it was just the rapid fluctuation of the cell voltage 
from 2:5 down to 2 volts which had caused most of the trouble in con- 
nection with automatic boosting arrangements. Of course, if a booster 
took such time to reverse its magnetism as mentioned by Dr. Morris, a 
rapid regulator was useless, but such a booster would be worze than useless 
on a tramway system with rapidly fluctuating loads. Since the Thury 
regulator worked on the voltmeter principle he failed to see how it could 
be done. He agreed that the windings of the small motor on the regu- 
lator were somewhat the same as those of the Turnbull and McLeod 
booster, but the addition of the balancing coil made all the difference. 
The regulator was, in a way, a differentially wound booster with the 


‘difference that it did not boost, but made something else do so. There 


was no necessity in this regulator, to adjust the series diverter. when ondeit 
had been fitted up, and the small adjustment necessary to get the right pro- 
portion of the outside load diverted through the No. 1 coil was easily made 
on the job, afew sawcutsin the strip being sufficient to give final adjustment, 
in the same way as the adjustment of an ammeter shunt was effected. 
It would be of interest to Mr. McLeod to hear that with the regulator in 
question, which was in use at Glossop, he was able to keep the load on 
the generators constant within 10 amperes. All that was required was 
for the contacts to be wiped over with a rag and methylated spirits, say, 
twice a week. He was afraid that Mr. Highfield did not quite follow the 
meaning of the paragraph to which he took exception. He did not in- 
tend to convey in any way that a larger battery was necessary as the load 
grew, Assuming, in the first place, that & generator was in use of 400 
amperes capacity, and that the battery would take a charge at 400 amperes, 
and discharge at, say, 800 amperes, as the system then grew, the maxi- 
mum discharge would rise to, say, 2,000 amperes. In that case, it 
would be necessary to use another generator in parallel with the 400 am- 
pere machine and the battery, say, an 800 ampere machine. This would 
give a total generator output of 1,200 amperes, and supposing the varia. 
tions below that to be greater than the battery could take as charge (the 
minimum current being in the nature of 500 amperes), the Hightield 
booster would attempt to keep the volts level by overloading itself or 
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trying to, and putting more current into the battery in charge than it 
ought to. If it could do this, there was absolutely no alternative but for 
the line volts to rise very considerably at these points of minimum cur- 
rent. That was the meaning he wished to convey in the paragraph that 
Mr. Highfield criticised. 


The following additional remarks by the author were sent in later: 

Since reading my Paper I have, with the kind permission of Dr. Morris, 
been able to time the Thury regulator at the university, which, however, 
is for fine, not rapid, regulation, and have found that when the load was 
suddenly altered by hand it took the regalator 5 seconds to correct for a 
drop of 15 volts, corresponding, say, to 35 volts on a 550 circuit. This 
may be good enough for some people, but it does not meet with the 
requirements of central station work. As a matter of fact, in watch- 
ing the line voltmeter and total current ammeter, as well as an ammeter 
in circuit with the No. 1 coil, I find that the ammeter in circuit with the 
No. 1 coil does not appreciably lag in action behind the ammeter of the 
main circuit, and that though in the event of a very heavy loaa being 
thrown on there is a momentary swing on the voltmeter, the needle re- 
turns to or approximates to its original position in a second, the little 
armature of the regulator motor almost moving with the swings of the 
main ammeter needle. 


CORRESPONDENCE. 


OIL-BREAK SWITCHES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your interesting leading article in this week's Elec- 
trician on Mr. Patchell's Paper you say on page No. 553, when 
referring to the oil-break switch, that the oil-break switch 
always breaks at the zero point of the curve is proved to be a 
myth." I was unfortunately not able to be present at the 
reading of the Paper, but I fail to see how you are ableto draw 
this conclusion from the curves published in your journal. As 
far as I can judge from the same they seem to me to clearly 
show that the current is broken at, or very near, the zero line. 
Of course, the voltage curve is not broken at the zero line. It 
is not possible for a switch to do this. The character of the 
voltage curve after the break has occurred depends on how the 
current curve has been interrupted. Providing the current 
curve is broken at or near the zero line, it is not possible for 
the voltage curve to assume any dangerous condition.— 
Yours, &c., | CHARLES C. GARRARD. 

Hollinwood, Lancashire, Jan. 22. mw 

WATER PIPES AND ELECTROLYSIS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR : I looked in vain in last week's Electrician for any reply 
to my letter of January 12th on the above subject, so that I 
am forced to the conclusion that those who so hastily condemned 
electricity in this case are unable, on reflection, to support 
their position; and that, instead of electricity being the culprit, 
it is merely another case of softened water and new lead pipes. 
I was also hoping that you would have added a few words to 
counteract the effect produced on several of your non-electrical 


contemporaries by your publication of the Paper and your 


original comments thereon. 

Referring to your note at the end of my letter, I must con- 
fess I fail to see how the fact that there was a resistance of 
8 ohms between the earth bar in the engine room and the 
pipes in the ground could have contributed in any way to 
electrolysis inside the pipe. The effect of connecting the 
earth bar by earth plates so as to make a really good earth 
could only have induced a larger proportion of the current to 
find its way back along the lead pipe, and therefore to increase 
any electrolysis there might have been on the outside of the 
pipe. Having regard to the prominence which has been given 
to this case, perhaps you would kindly explain to your readers 
in what way such earthing could have possibly prevented 
electrolysis of the lead pipe in ground ?—Yours, &c., 

Westminster, Jan. 24. A. H. DYKES. 


HOW TO SCREW CONDUIT. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : We have observed the letter written by Mr. Schmahl, 
of the Armorduct Co., in a recent issue on the above matter. 
We consider that the manufacturers of steel conduit have 
adopted a standard size and thread which has met the ap- 


proval and requirements of the electrical trade for a number 
of years past, and these sizes and threads are regarded as 
the standard. We also consider that the standard heavy gauge 
such as are supplied by this company, and which are identical 
with those of most of the other makers, are sufficiently heavy 
to meet all the requirements and contingencies of electrical 
wiring. Although we find a fairly large demand for screwed 
conduits of a lighter gauge than the heavy, we do not recom- 
mend their use. 

We entirely disagree with the conclusion at which Mr. 
Schmahl has arrived as to the adoption of gas sizes, and we 
fail to see that any advantage whatever is to be gained by in- 
creasing the gauge of the tubes beyond the standard heavy. 
Why, therefore, should gas sizes be used? Is it because a few 
who have lately joined the list of electrical contractors want to 
utilise their old tools, or is it that Mr. Schmahl is only dealing 
in gas size tubes.— Yours, &c., 

For the METALLIC SEAMLESS TUBE Co. (LTD.), 

Birmingham, Jan. 23. F. W. Baytiss, Director. 


A NEW SUBSTITUTE FOR AMPERES RULE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Some ten years ago I had occasion to prepare a 
lecture diagram showing the end view of an electromagnet 
with horseshoe core. Having marked the poles S and N, I 
was proceeding to put in arrows to indicate the direction of 
the currents in the windings, when I perceived that by a 
curious coincidence these directions are correctly given by the 
letters themselves. 


For if we imagine each letter pinned by its middle point, 
the free ends of the S point clockwise—the way a current 
must flow to produce a south pole—and the free ends of the 
letter N point counter-clockwise, thus indicating the currents 
about a north pole. 

I have never published this aid to memory, though I have 
used it in my classes ever since, and my students say it is 
easier to remember than the corkscrew or the clock face or 
Ampére's rule. I now send it in the hope that it may interest 
readers of The J‘lectrician.—Yours, &c., 

GEORGE J. BURCH, E.R.S. 

University College, Reading, Jan. 20. 


ARMATURE COILS AND NITRIC ACID. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to Mr. Patchell’s reply“ to the letter I 
addressed to you on the. above subject in your issue of the 
22nd ult., may I be allowed to. point out Mr. Patchell is cer- 
tainly under one misapprehension in this matter—namely, 
that his criticisms have given rise to ill-feeling. This is cer- 
tainly not the case as far as we are concerned. As a matter 
of fact, we regret very much that on account of the manner in 
which the matter was raised by Mr. Patchell, we had no 
alternative but to take notice of it, and to give the utmost 
publicity to the true facts of the case with the help of the tech- 
nical press. 

As for the reply itself, I will leave it to those who have fol- 
lowed this matter to form their own opinion as to whether the 
interpretation I and others gave to Mr. Patchell’s remarks 
was correct or not, and as to whether there was justification 
for objecting to these remarks. The whole point of my letter 
is fully borne out by Mr. Patchell’s reply—namely, that with- 
out knowing the facts and details of the case, Mr. Patchell 
advances certain opinions as to the causes of the trouble (which 
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causes, as a matter of fact, have never been in doubt), and that 
these opinions, if allowed to go uncontradicted, do a grave in- 
justice and injury to the builders of the machines, who, I may 
take this opportunity of stating, were pioneers in three-phase 
work, and were building 10,000 volt three-phase plant at least 
seven years before the Bow plant was thought of. 

In reflecting on this matter, I recall the remarks of a well- 
known American engineer, made during the discussion on an 
(American) Institution Paper not long ago. In dealing with an 
allied subject (A. I. E. E. Journal, Vol. 22, p. 369) he stated: “The 
building and testing of high-tension apparatus, transformers 
or generators, is an extremely intricate and complicated pro- 
blem, and no person who has not worked on a design and used 
such material can have any real appreciation of the difficulties 
involved.” These remarks are certainly applicable to the pre- 
sent case, and I doubt if few outside manufacturing circles 
really realise what it means to build two-phase plant at what is 
practically 15,000 volts for climates such as that of London. 

I read Mr. Duddell’s remarks on the question at issue 
between Mr. Patchell and myself with great interest—they 
show a real knowledge of some important considerations which 
have to be taken into account in connection with the question 
of the slot insulation of such high-pressure machines. In this 
connection I would like to point out that the slot insulation in 
the Willesden alternators never gave the slightest trouble in 
itself ; the whole trouble at Willesden was due to the destruc- 
tion of the insulation of the individual turns by the formation 
of nitric acid. And this in spite of the fact that the con- 
ductors were heavily braided, and that the pressure between 
adjacent layers never exceeded 14 volts. Apart from Mr. 
Highfield, it would appear from the report of the discussion on 
Mr. Patchell’s Paper, that not one of the speakers (the author 
of the Paper included) properly appreciated this point—namely, 
that the slot insulation never gave any trouble, and was not 
acted upon chemically as far as we know, and that the break- 
downs which occurred were due solely to the short-circuiting 
of adjacent turns, with the consequent burning and damage to 
the slot insulation.— Yours, «c., A. C. EBORALL. 

. London, Jan. 22. 
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LEGAL INTELLIGENCE. 


m po 


Swansea Corporation v. National Telephone Co. 


This case came before the Appeal Court on Monday for farther con- 
sideration of the questions referred to Major Cardew, the referee appointed 
by the Court, The terms were set out in our last issue. 

Mr. DANCKWERTS, on behalf of the company, suggested the follow- 
ing additional question : ‘ Whether, in order to afford all proper facilities 
for the transmission of telephonic messages between persons using the 
systems of the Telephone Co. and the Corporation in Swansea, janction 
wires in sufficient numbers should be laid between all or some and which 
of the company’s and the Corporation's exchanges; and whether they 
should be one-way wires—that is, one set of wires to be used for calls 
from the company’s subscribers to the Corporation’s and another from 
the Corporation to the company ; and whether sucb junctions should be 
enclosed in cables in sets or how otherwise.” 

Mr. BUCKMASTER, K.C., took exception to the form of another ques- 
tion, which seemed to leave it to the referee to decide whether, if the 
provision of additional wires from the Corporation’s central exchange to 
the company’s sub-exchanges was found necessary, it should be made at 
the expense of the company or of the Corporation. 

Lord Justice VAUGHAN WILLIAMS said they had not meant to sug- 
gest any such question. 

Their Lordships amended this question in the sense desired by Mr. 
Buckmaster, and admitted the additional question proposed by Mr. 
Danck werta. 


Private Wire & Telephone Installation Co. v. Portman & Oo. 


At Westminster (London) County Court on Monday, judgment was 
given in the above action. The facts were reported in our iesue of 
Nov. 10. His Honour said that in 1901 a company, called the Consoli- 
dated Telephone Construction & Mfg. Co., laid private telephony wires 
between defendants' offices and certain other premises for which defen- 
dants were to pay a rental, and in orabout 1902 plaintiffs took over the 
Consolidated Company's business. He found, the laying of the wires by 
the plaintiffs was in direct contravention of sec. 4 of the Telegraph Act, 
1869, no licence having been obtained from the Postmaster-General by 
pann predecessors, and, accordingly, he gave judgment for defendants, 
with costs. 


Richmond and Portrane Lunatic Asylum Management Com- 
mittee v. John Edmundson.—Plaintiffs have commenced proceed- 
ings in Dublin for the recovery from defendant of £500 damages for 
alleged negligence in carrying out electrical work, including telephones 
and tell-tale clocks, at Portrane Asylum. Last week plaintiffs obtained 
an order for discovery of certain reports on the subject. 


i 


PARLIAMENTARY INTELLIGENCE. 


—— 


STANDING ORDERS COMPLIANOE. 


Messrs. Jeune and Campion, the official examiners of standing orders 
compliance in connection with private bills in Parliament, have sat daily 
since Thursday, Jan, 18, to examine all the bills deposited for the 1906 
session. So far there has been no hitch in connection with those bills of 
electrical interest which have been considered, and a very large number 
have been reported for first reading, without being referred to the Stand- 
ing Orders Committee. All the bills relating to electric power supply in 
London have gone forward in this way, and there does not appear to be 
any probability of really serious opposition at this stage to any of the bills 
with which we are concerned. There have been several postponements, 
however, among them being the bill of the London United Tramways Co., 
which seeks & considerable mileage of new lines. The Hammersmith, 
City & North East London Railway bill, which was thrown out last session 
by the Standing Orders Committee, has gone forward this year unopposed. 


— —À ———— M — ———— —¾ — 


“ORIGINATION” OF BILLS. 


As usual at this period of the year the authorities of the two Houses o, 
Parliament have divided all the private bills into two sections, cne of 
which is to “originate” in the House of Lords and the other in the 
House of Commons. As mentioned in our Notes columns the London 
electric power bills, with ihe exception of the West London Electric 
Undertakers’ Bill, will be dealt with by the House of Commons in the first 
place ; it will be remembered that they originated in the House of Lords 
last year. The provincial electric power bills do not seem to have been 
dealt with upon any particular system, for some of them will begin in 
each House. All the London County Council Bills will originate in the 
House of Commons and the West London Electric Undertakers’ Bill in 
the House of Lords. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


[e 


APPOINTMENTS VACANT AND FILLED. 


The Brush Electrical Engineering Co. invite applications from 
competent engineers to fill an appointment abroad. Applicants 
must have good all-round business.engineering experience and be 
capable of estimating for, negotiating and carrying through engi- 
neering schemes, ke. Applications to A," Brush Co., Belvedere- 
road, London, S.F. 

The Brush Co. also invite applications from engineers competent 
to act as district representatives. Applications to J.,“ Brush Co., 
Belvedere-road, S.E. 

Acton District Council require an improver at their electricity 
works. Applications to the resident electrical engineer (Mr. J. 
Martin Blair), Electricity Department, Gothic Villa, Millhill Grove, 
Acton, W., by noon 30th inst. See an advertisement. 

Two junior demonstrators and lecturers are required (to begin 
work on May 1, 1906) at University College, Nottingham, one for 
physics and the other for engineering. Applications by Feb. 10 on 
forms to be obtained from the registrar. See an advertisement. 

There is a vacancy for a pupil, without premium, in the central 
station of a company (suburban). Applications to ‘ County,” 
Moorgate-court, Moorgate-place, London, E.C. See an advertise- 
ment. 

A professor of physics is required at the East London College in 
succession to Dr. Lehfeldt. Salary £400 per annum. Applications 
by Feb. 8. 

Hackney (London) Council require an electrical draughtsman. 
Salary £180 per annum. Applications by 4 p.m. Jan. 29. 


Mr. H. Morris Airey, M.Sc., lecturer and demonstrator in physics 
at the University of Manchester, has been appointed lecturer in 
physics at Armstrong College, Newcastle-on-Tyne, in succession to 
Mr. R. J. Patterson. 

Ealing Corporation have appointed Mr. Stowell collector of electric 
lighting accounts at £150 rising by annual increments of £10 to £200 
per annum. | 


EDUCATIONAL NOTICES. 


Technical Education.—Last week the City of London Court of 
Common Council appointed the Lord Mayor, six aldermen, the Re- 
corder (Sir Forrest Fulton, K. C.), and 12 members of the Council to 
serve on the Board of Governors of the Livery Gompinies for the 
advancement of technical education, and agreed'to the election of 
four of such members to serve on the Council, and two to serve on 
the Executive committee of the City and Guilds Institute. 


Technical Education in Ireland.—<An influential deputation 
waited upon the Chief Secretary for Ireland (Mr. Bryce) at Dublin 
Castle on Tuesday on the subject of technical education. In reply 
the Chief Secretary stated that the deputation had made out a good 
case for more funds if he had them at his disposal, but he had not 
control of the funds, and all that he could do was to try to get them 
from the sources which provided them. He was unable without 
consultation with others, and especially with the Treasury, to make 
any promise, but the matter would have his careful and sympathetic 
consideration. 


Working Men's Oollege.—The opening ceremony of the new 
college buildings at Crowndale-road, St. Pancras, was performed by 
Sir Wm. Anson, M.P., on Saturday. 


Alleged Electtic Fire.—Another case has occurred in which a 
fire has been hurriedly attributed to clectrical causes without ascer- 
taining the facts. | | 

Mr. P. Collinson, electrical engineer, has written to the Editor of the 
‘‘ Yorkshire Daily Observer” in reference to a statement in that paper 
that the recent tire at Messrs. Lund, Humphries & Co.'s premises was 
due to the fusing of an electric motor. Mr. Collinson says that elec- 
tricity could not be responsible for the fire, as it had for some time 
past been a practice every evening to open the main switches controlling 
the supply at the point of entry into the building, and this course was 
followed on the evening of the fire, the switches being opened at about 
6:20 p.m.; and, further, there were no traces of the short-circuit [which 
would have been inevitable had the current been left on. Mr. Collin- 
son thinks it desirable to check a growing tendency of the public to make 
oe R supply the scapegoat in cases of fire in which the origin is 

ou à 


Argentina.— The Review of the River Plate" says the Govern- 
ment has approved the statutes of the Sociedad Belga Argentina de 
Tramways, which has been formed with 14,000,000fr. capital, to 
carry out the concession for electric tramways receutly granted by 
Buenos Ayres Corporation to M. Gaston Roux. . 


Ashton-in-Makerfleld.— The Ashton Electric Lighting Order 
was obtained in 1901, and the Board of Trade are inquiring into the 
steps taken to put the order into force. The Council have decided 
to circularise to ascertain the probable demand for electricity. 


Australasia.— We have received from one of our Australian corre: 
spondents the following account of an accident that happened upon 
the Sydney (N.S.W.) trams on Dec. 6. 

Two motor cars in tandem got out of control soon after passing the 
crest of Brickfields-hill, and rushing down at a great speed crashed into 
another car standing at the foot of the hill. Most of the passengers 
escaped with nothing more serious than a few scratches, but several were 
taken to the hospital, only two being severely injured. The driver, 
Anderson. although sustaining a broken arm and other injuries, pluckily 
stuck to his post. The forepart of the runaway car was completely 
wrecked, while the rear of the other car, which was on the point of start- 
ing, was much damaged, traffic on the route being interrupted for anfhour. 
A departmental inquiry is being held, and trials of the various types of 
car in use have been made. In every case it was found that the drivers 
had complete conirol over the car and could stop within & couple of 
lengths, even at highest speeds and at the steepest part of the selected 
route, Owing to the severe gradients (maximum 1 in 83), all the cars 
are equipped with air brakes of powerful design, which are normally 
amply sufficient. On the occasion of the accident, however, the lines were 
slightly wet, the wheels locking and skidding, rendering the wheel brake 
ineffective. This slippery state of the rails is very unusual in Sydney. 

The “Australian Mining Standard“ states that Broken Hill Council 
have purchased Strachan & Mars’ electricity works for £12,000. 

The Palace lighting station in Pitt-street, Sydney, owned by the 
trustees of the late George Adams, has now 107 consumers connected 
with the equivalent of 16,000 8-c.p. lamps. The charge for current 
for power has recently been reduced to 2d. per unit. 


Barrow.—The following amended scale of charges for the supply 
of electricity haa been adopted :— 

Lighting : 6d. per unit for 91 hours maximum demand per quarter and 
3d. per unit for all excess. Or option of the following flat rate: Shops, 
offices. churches and other premises not otherwise specified, 44d. per 
unit; hotels, clubs, public Bones and dwelling houses, 4d. per unit. 
Consumers supplied by pre-payment meter, 44d. per unit. Motive Power 
and Heating: 3d. per unit for 91 hours per quarter and 1d. per unit 
after. Or option of following flat rate: For first 1,000 units per quarter, 
2d. per unit; next 1,000, 13d.. and all over 2,000 14d. Works and other 
premises requiring power and light chiefly during daytime, and guarantee- 
ing not less than 2,000 units per quarter: From midnight to one hour 
after sunset, 1d. per unit; from sunset until 12 midnight, 6d. per unit. 


Birmingham.—An inquiry was held on Tuesday into the appli- 
eation of the Corporation for permission to borrow £132,090 further 
for electricity supply. 

The deputy town clerk (Mr. H. A. PRIrcHARD) stated that, in sanctioning 
the loan applied for in 1904, the Local Government Board eliminated 
£34,998 for two sub-stations, because the Corporation had not acquired 
the land. They had since acquired the land for the two sub-stations, 
but additional expenditure was also rendered necessary by the great 
development of the tramway system. Two of the tramway leases, affect- 
ing 6 or 7 miles, would not fall in until 1911, aud provision for 
power for those lines was not included in the present loan. When the 
Corporation took over the City tramways there were 33 miles of single 
track, but in the course of the next 18 months there would be about 64 
miles operated by the Corporation. Land had been acquired for a sub- 
station at Bordesley and for another at Dudley-road, where it was also 
proposed to build a car depot; while at the Court-road station further 
plant and extensions (estimated to cost £6,830) were required. The total 
cost of the extensions of the three sub-stations was £19,500. They also 
required £19,130 forequipeang a sub-station at Saltley. ForSummer-lane 
power station the increased expenditure was £43.270, and they also wanted 
£106,000 for cables, feeders and distributors. £6,000 of this being for lighting. 

The Inspector (Mr. H. Ross HoorER) expressed some doubt as to the 
right of the Corporation to use for electric lighting purposes capital 
authorised for tramways. l | 

Mr. Pritcnarp said they had power under their Act of 1905 to appro- 
priate the expenditure in ‘respect of electric supply undertakings, He 
submitted that there were not included in this application moneys which 
were required for tramways. The tramway department would be supplied 
with electrical energy from the electricity supply department. 


Blackpool.—An unopposed inquiry was held on Thursday last into 
the application of the Council to borrow £4,000 for cable extensions, 


Blackrock (co. Dublin).—The Council are willing to transfer their 
electric lighting order, which cost about £150, for £800. 


Brighton.—The Council have decided to pay the British Electric 
Equipment Co. £160 for extra work under their contract for the 
overhead equipment of the Old Steine and London-road tramway. ` 


Cheshunt.—The North Metropolitan Electric Supply Co. have 
intimated to the Council that they are not prepared to carry out. 
the lighting of the district under the existing provisional order, but 
have asked the Council’s consent to an application for a new order 
with a reduced compulsory area. The General Purposes committee 
propose that the compulsory area should be from the boundary of 
the district at Enfield through the main road to Mill-lane, and that 
the maximum charge for current should be 10s. for 20 units or under. 
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6d. for every additional unit. The committee’s recommendation 


has been adopted. 


Crompton.—The period of the electric lighting order has been 
extended for a year. 


Brith.—The charge for arc lighting has been reduced from £25 
to £20 per lamp per annum. 


Bxeter.— The L. & S. W. Railway Co.'s bill, in which powers are 
sought (inter alia) to supply electricity to any of the company's les- 
sees or tenants, and to run omnibuses, &c., has been considered by 
the Corporation, who think that these powers might be exercised 
to the prejudice of the Corporation's electricity supply and tramway 
undertakings. It has been decided to communicate with the com- 
pany with a view to obtaining the elimination of these powers, and 
the co-operation of Devon County Council is to be sought in securing 
this amendment. 

The Tramways Committec recommend that detailed estimates be 
prepared for laying certain tramway extensions, and that tenders 
be invited for the work. The rough total of the cost of the exten- 
sion is put at £9300. 


False Pretenceg.—Mr. H. D. Wilkinson writes us concerning a 
visit he has received from a man giving the name of John Forsyth, 
Park Hall Farm, Althorpe, Northampton, who called upon him last 
week, mentioning the names of some of Mr. Wilkinson'sclients. He 
stated that he required his place lighted, at the same time going 
very circumstantially in details. On leaving, the said John Forsyth 
asked the best way and the fare to Westminster, and “ found he had 
not enough cash with him." Mr. Wilkinson's note concludes: ‘In 
such a case one is placed in a position in which it is impossible not to 
meet the necessity by a few shillings.” Mr. Wilkinson wasted a 
day going down to Northamptonsbire and found that no such 
address or person of the name existed. We learned by telephone 
from Mr. Wilkinson yesterday afternoon that the man has since 
been apprehended on another charge and was sentenced yesterday 
to six months hard labour. 


Frimley.—At the last meeting the Council were recommended to 
oppose the application of the Camberley Electric Supply Co. for a 
provisional order. The matter was referred back. 


Gosport-Fareham Tramway.—This new electric line was for- 
mally opened on Wednesday. An extension is shortly to be made 
from Gosport to Lee-on-the-Solent. 


Great Grimsby. - At last week's meeting of the Public Lighting 
committee a report submitted from Mr. Vignoles, tbe borough elec- 
trical engineer, stated that, in accordance with the committee's 
decision of November last, he had carefully considered the question 
of arc lighting. 

Mr. Vignoles considers the streets are well lighted when the arc lamps 
are working properly. The complaints that the lamps did not always 
work satisfactorily were occasioned by mechanical defects, faulty trim- 
ming or want of attention. For the year ended March, 1905, there were 
236,615 hours of burning, and lamps were reported out for 879 hours 
(=0°37 per cent.), and for the last nine months the percentage was 0°39. 
He thought these figures were satisfactory, seeing that the lamps were 
fitted with a mechanism which it was impossible to insure would always 
work perfectly any more than it was possible to prevent gas mantles de- 
teriorating and breaking. Another cause was the carbons coming too 
cloee together or impurities in the carbons. Whatever type of lamp was 
used the trouble would occur to some extent. It was, of course, possible 
that if they adopted another type of lamp the number of failares might 
be reduced, and if flame arc lamps were adopted the amount of light 
obtained could be very largely increased. 

Ultimately it was left to Mr. Vignoles to report further. 


_ Hackney (London).—From April 1 next the charges for public 
lighting will be as follows : 10 ampere arc lamps £18. 10s. per lamp 
per annum, instead of £18 as at present ; 7 ampere lamp £11, instead 
of £15. 16s. The revised figures do not include charges for interest 
and sinking fund on lamps and pillars, which are estimated at £2. 10s. 
per lamp for the 10 ampere and £2 for the 7 ampere lamps per annum. 


Hanley.— Negotiations are proceeding between the Town Council 
and Fenton Urban Council in regard to the proposal to supply elec- 
tricity to Fenton. 


Hardening and Tempering of Stee]. Mr. R. G. Hod son, 
A. M. I. M. E., of Birmingham, recently addressed the Coventry 
Engineering Society on “ The Hardening and Tempering of Steel," 
and dealt with the obtaining by means of an electric furnace and 
other appliances. an actual heating curve of steel so as to find the 
recalescence points. The lecturer said a curve for any different 
grade of steel can be obtained by means of an electric furnace, a 
resistance pyrometer, and a Calendar recorder. Mr. Hodgson gave 
an interesting description of the electrical furnace and of the appli- 
ances used for obtaining the heating curve. 

Hospital Lighting.--Swindon Hospital Board have decided to 
adopt electric lighting. 

Italy.—Authority has been granted to the Roman Tramways & 
Omnibus Co. to substitute electric for animal traction on a part of 
their system of tramways. mE 


Friday at the Brighton Technical College on 


ave a lecture last 
half of the Navy 
League on the subject of Submarine Telegraphy." 


Light Railways.—The Board of Trade have confirmed the 
Grimsby and District Light Railways Order, 1906, authorising & 
line from Great Grimsby to Immingham. 

On Friday last the Light Railway Commissioners opened an 
inquiry into the application by Middlesex County Council for an 
order to authorise a line, 5} miles in length, from the termination 
of the light railways, alre I authorised, in Harrow-road to & point 
near the Wembley-Harrow boundary. 

The Chairman of the Commissioners said they had previously inti- 
mated that an application regarding this line would not be considered 
unless it formed part of a larger scheme. Mr. Wakelam (engineer to the 
Council) argued that it did form part of a larger scheme. Mr. Lloyd, 
who appeared for some objectors, denied this. The promoters agreed to 
withdraw the application so far as it related to the portion of the line 
from Swan Inn, Sudbury, to Wembley-Harrow boundary, and Harrow 
School Governors and others thereupon withdrew their objection, The 
inquiry is adjourned until Feb. 9. 


London County Council.—At Tuesday's meeting the Highways 
committee reported that the construction and equipment of the 
electric tramways between New Cross and Rushey Green would 
soon be completed. 

The Highways committee also reported that the total traffic receipts 
from April 1, 1905, to Jan. 13, 1906, were £486,688 from lines worked by 
electric traction, and £120,072 from lines worked by horse traction, total 
£606,760. The receipts for the corresponding period in 1904-5 were 
£421,209, £103,589 and £524,798 respectively. The figures were not 
exactly comparable owing to the purchase of fresh undertakings from time 
to time, the extension of lines, and the conversion of rontes from horse io 
electric traction. 

It was recommended that expenditure of £12,200 be authorised in re- 
spect of the reconstruction (exclading rails) of the existing tramways in 
Goswell-road for the underground system of electric traction.— Postponed. 

On the motion of Mr. GILBERT the following motion was carried: That 
it be referred to the Highways committee to confer with the Local 
Government Commit tee and report: (1) With regard to the amount which 
is paid annually by way of rates in each borough in respect of the Council’s 
tramways; (2) with regard to the annual expenditure incurred by the 
Council on the maintenance of the tramway tracks in each borough ; (3) 
the estimated annual saving in each borough in road maintenance and 
cleansing since the construction of electric tramways ; (4) as to the extent 
to which the tramway portion of the road is used respectively by the 
general and by tramway traffic; (5) whether in view of the great altera- 
tion which has recently taken place in the character of the general traffic 
in London, particularly owing to the introduction of motor omnibuses and 
heavy traction traffic, any changes are, in their opinion, desirable in the 
law upon the subject; and (6) generally, upon any other aspects of the 
matter to which they think that attention should be directed." 

Mr. CLELAND proposed the following motion: ‘‘ That it be referred to 
the General Purposes committee to consider and report whether, having 
regard to the fact that the work included in the references to the High- 
ways, Improvements, Rivers and Bridges committees is intimately con- 
nected with the provision of adequate facilities to cope with the traffic 
problem of London, the time has not arrived when, with a view to co- 
ordinate the various methods of dealing with this problem, it is desirable 
to establish a Traffic committee.’’—Agreed to. 


London Blectric Power Schemes.—The Remembrancer (Mr. 
Adrian Pollock) has reported to the City of London Court of Com- 
mon Council on the various London electric power bills, in- 
cluding those of the City of London Co. and the London County 
Council, and at the Council meeting last week Mr. Pollock remarked 
that the electric lighting question in London was a far more im- 
portant one than was formerly the case. There was, he added, a talk 
about a Royal Connnission being appointed to consider the question. 

Westminster City Council are recommended by the Law and Parlia- 
mentary committee to oppose the London County Council's electric 
power bill. 

Bethnal Green Borough Council have decided to support the bill. 

Stepney Borough Council have appointed a special committee vo deal 
with the promoters of various London Electric Power Bills and to ascer- 
tain the terms they would be prepared to concede to the Council if their 
opposition were withdrawn. 


London United Tramways.—Col. Yorke, the Board of Trade 
Inspector appointed to inquire into the complaints as to the noise 
made by the tramears on this line, has issued his report. 

Col. Yorke visited Ealing on Nov. 29 to ascertain what steps (if any) 
could be taken for mitigating the nuisance alleged to be caused by the 
undue noise of the company's tramcars, which was alleged to be due to 
three causes— viz., (1: some defect in the cars themselves, (2) the condi- 
tion of the rails, or (3) the condition of the rail jointe. On the evening 
before Col. Yorke's visit the inspector was informed by the town clerk of 
Ealing that the cars complained of had been removed, and that fresh cars 
had been put on which were very much less noisy tban those which had 
been running, and gave little cause for complaint. As to No. 1, he visited 
the car depot at Acton and made himself acquainted with the defect in 
the cars which, so far as could be ascertained, was one of the causes of 
the noise complained of. These cars were equipped with the, McGuire 
maximum traction bogie truck, and the defect was said to be in connec- 
tion with the attachment of the brake gear to the frame of the truck, 


Lecture.—Mr. Charles Bright, F. R. S. E., 
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This attachment was of such a description that, after being a short time 
in use, it became loose, and caused a great deal of rattling in the hangers 
of the brake blocks. It had already been decided by the company to alter 
that connection in such a way as to prevent its getting loose, and all the 
cars with that pattern of truck had, he was told, been withdrawn until the 
alterations could be carried out. One of the cars upon which the altera- 
tions had been carried out was running over the route on the day of Col. 
Yorke's visit, and gave no cause for complaint. 

' As regards (2) it had been ascertained that in certain places the rails 
had become corrugated on their upper surface. The corrugations were 
transverse to the rail, and though not at first serious they tend to increase 
in depth, and cause an unpleasant rattling while a car is passing over 
them. The reason of that peculiar condition of the rails was not 
thoroughly understood. He had seen rails in a similar state on the cable 
tramway at Handsworth, and he had recently read that the same con- 
dition occasionally arose in America. The company had recently equipped 
an apparatus for grinding the rails where those corrugations existed. 
That at best was only a partial remedy, as it did not remove the cause 
(whatever that may be) of that condition of the rails, and the corruga- 
tions might, therefore, be expected to reappear sooner or later. More- 
over, the apparatus could not be used while the cars were running, so 
that the grinding operations could only be carried on during a short 
period of the night. The process, therefore, was slow. 

As regards (3), many of the rail joints appeared to be in a faulty con- 
dition, the joints being loose and low, and the rails between them hog- 
backed. When a joint was in this condition each wheel passing over it 
made matters worse, and caused a violent blow, which was bad for the 
rails, bad for the cars, unpleasant for the passengers and produc- 
tive of a great deal of noise. The company were taking steps to 
repair those joints, but having regard to the fact that the repairs 
had to be carried on while traffic was running, it did not seem 
possible to made a good job of such repairs. If the joints were 
hacked up with concrete the concrete had not time to set before it was 
disturbed by the weight of a car passing over it. If any other material 
was used, of a bituminous or plastic description, it did not possess suffi. 
cient hardness to hold up the joint for any length of time. The managing 
director (Sir Clifton Robinson) told Col. Yorke that he would make 
experiments with the Thermit Welding process, so as to ascertain whether 
that would be of any use in making good the defective joints. Other 
repairs were also being carried out with the intention of anchoring the 
ails down to the concrete, but in view of the continual passing of traffic, 
and the unfavourable atmospheric conditions under which the work had 
at present to be carried out, he (Col. Yorke) did not think those repairs 
would afford more than a temporary improvement, The rails, which 
were laid in 1901, originally weighed 924 lb. per yard, and were 45 ft. in 
length. The cars passing over them were bogie cars, weighing, when 
empty, about 94 tons, and when full from 13 to 14 tons. It might per- 
haps be taken that about 75 per cent. of the total weight ofa oar, or nearly 
10 tons was carried on the driving wheels, which was equivalent to 5 tons 
per driving axle, or 24 tons per driving wheel. The wear and tear due 
to such weights was considerable, and he thought. thé time would soon 
come when it would be necessary to relay the line -with rails of heavier 
section. — 4 

In view of the fact that efforts are being made té abolish, or at least to 
mitigate, the excessive noise lately caused by the namcars passing through 


Ealing, it did not seem necessary to Col. Yorke to make recommendations 
at present. 


Metropolitan Asylums.— On Saturday the Metropolitan Asylums 
Board sanctioned the introduction of the electric light into the 
s)uth-western ambulance station to facilitate the repairing and 
overhauling of motor vehicles after each day's run. 


Milan Exhibition.—It is announced that among other competi- 
tions which will take place at Milan will be an international prize for 
ploughing machines worked by electricity with a single prize of £80. 


North London Tramways.— London County Council propose to 
start work in May on the electrification of the tramways in Gray's 
Inn- road and Clerkenwell-road. 

St. Paneras Borough Council propose to send a deputation urging 
that the tramway from Holborn to Hampstead should be amongst the 
first of the lines in the North of London to be electrically equipped. 


Portugal.—The telephone service of the Anglo-Portuguese Tele- 
phone Co., which was established in Lisbon in January, 1882, and 
in Oporto in March, 1882, now employs 106 males and 51 females, 
the latter exclusively as operators. The common battery system is 
in full working in the Central Exchange in Lisbon, all other ex- 
changes being worked magneto. There were at Nov. 80 2,025 sub- 
scribers in Lisbon and 1,079 at Oporto. Part of the company’s lines 
are underground, the reconstruction for central battery working and 
placing of a large portion of the cables underground having been 
completed in 1904. The area of the company’s operations is about 
30 km. round Lisbon and 20 km. round Oporto. 


Presentations.—Early on Sunday morning 21st inst., a number 
of the Preston tramway staff and employees assembled at the tram- 
way depot in Holmrook-road to make a presentation to Mr. Walter 
H. Tittensor, who is leaving Preston to take up an appointment in 
Glasgow. Mr. Tittensor was the recipient of some photographic and 
scientific apparatus and also a music cabinet for Mr. Tittensor. Mr. 
Joseph F. Simpson, who is succeeding Mr. Tittensor in Preston, pre- 


sided. Mr. Tittensor acknowledged the kindly gifts on behalf of Mrs. 
Tittensor and himself, | 


The staff of the Midland Rai:way electrical department, Derby, 
have made a presentation to Mr. A. D. Crowther, who is taking up 
an appointment at Umtali, South Africa. 


St. Pancras (London).—The Council decided on Wednesday to 
petition against the following bills :—London County Council (Elec- 
tric Supply), the Administrative County of London & District Electric 
Power Co., West London Electric Undertakers’ Association, Addi- 
tional Electrical Power Supply (London) and London & Outer Circle 
Railway. 

A meeting of St. Pancras electors recently approved the promo- 
tion of a bill by St. Pancras Council to empower them to continue 
and maintain their electricity works, and by amending their electric 
lighting order, 1888, to exempt them from the provisions as to 
nuisance. 


Southwark (London).—The district auditor's report on the 
Borough Council's aecounts was issued on Tuesday, and referred to 
several objections raised before him with regard to the correctness 
of the accounts which show the profit and loss an the electricity 
undertaking. 

In one case he held the objection to be well founded —viz., the absence 
of any charges on the electricity revenues in respect of the central estab- 
lishment expenditare. The Borough treasurer had expressed the opinion 
that £100 per annum would be a fair amount to charge for the services, 
&c., rendered, and he (the auditor) agreed with that estimate. The 
Finance committee reported having passed the matter on to the Electric 
Light committee, with an intimation that the amount named should be 
placed in the accounts in the future. 


Straits Settlements.—On behalf of Siemens Bros. & Co., Mr. 
W. H. Williams is erecting electrical plant on the Pekin Synd. 
mines and railways, Honan. 


Trade Unionists and Government Oontracts.—The First 
Lord of the Admiralty (Lord Tweedmouth) and the Postmaster- 
General (Mr. Sydney Buxton, M.P.) have intimated to the secretary 
of the Trades’ Union Congress (Mr. W. C. Steadman, M.P.) their 
willingness to receive, soon after the opening of Parliament, a depu- 
tation of trades union leaders to consider the alleged placing of 
Government contracts with firms whose conditions of labour are 
contrary to the letter and spirit of the Fair Wages Resolution of the 
House of Commons of 1891. 


Tramcar Roof Covers.— Halifax Tramways committee are experi- 
menting with a roof cover and are considering the subject of adopt- 
ing such covers on their cars. 


Walthamstow.—The equivalent of 56,821 8-c.p. lamps is now 
connected to the mains, against 50,707 at the same time last year. 
The electrica! engineer (Mr. J. H. Fooks-Bale) has been authorised 
to buy some electrical instruments, a pump and four motors, and 
application is to be made for sanction to a loan of £500 for heating 
the electricity station. The consulting engineers (Messrs. J. and 
J. S. Enright) are to report as to the alleged nuisance at the works. 
Mr. Fooks-Bale is also to submit estimates of cost of extending the 
mains to Higham's Park. 


Watford.—At Dec. 81 there were 447 consumers connected to 
the electricity mains, against 477 in 1904. The chairman of the 
Electric Lighting committee (Mr. R. A. Thorpe) announced at the 
last meeting of the Council that for the December quarter there 
was an increase in the units sold of 19,597, while the receipts 
increased by £294. 2s. 5d., compared with the corresponding 
quarter of the previous year. 


West Ham.—On Tuesday the Corporation resolved that :— 

Provided the Board of Trade sanction the borrowing of £80,126 for 
tramway extensions, &c., the Council would not borrow any further sum 
for such purposes under sec. 73 of the West Ham 1890 Act, beyond the 
sum already raised—viz., £154,240. When next promoting a bill a pro- 
vision would be included to repeal the unexercised borrowing powers for 
tramways conferred by the Council's 1920 Act. 


Willesden.— Sanctions have been received to the borrowing of 
£18,078 for mains, £1,882 for services, £3,500 for plant and lamps 
£1,440 for meters and indicators. 


Dinners, &c.—The second annual staff dinner of the Anchor 
Cable Co. (Leigh, Lancs.), took place on Jan 11, Mr. R. H. Harvey, 
manager, in the chair. A very pleasant evening, to which the 
members of the staff materially contributed, was spent. 

Over 150 employés of the Underground Electric Railways Co. 
of London met at dinner at Ealing on Saturday, under the presi- 
dency of the superintendent of the Mill.hili Park car cheds (Mr. 
G. G. Porter), whosaid that in connection with such an undertaking 
as the Underground Electric Railways Co., which represented a 
capital expenditure of something like £16,000,000, it was hoped that 
when the new Tubes were opened the pressing problem of Lon- 
don traffic would be partially solved. 

The first dinner of Ilford Council electricity department took 
place on Thursday last. The chief electrical engineer (Mr. Arthur H. 
Shaw) presided. About 50 members of the staff were present. A 
very enjoyable evening was spent. 

The annual dinner of Maidstone Corporation employees took 
place on Saturday. Mr. E. E. Hoadley (the borough electrical 
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engineer) replied to the toast of The Corporation Employees,” 
given by Viscount Castlereagh, M.P. 

The staff dinner of the Yarmouth-Gorleston tramways took place 
on Tuesday, the manager (Mr. F. L. Turner) presiding. — - 

The employees of Hull Corporation tramways department were 
entertained on Monday and Tuesday evenings to a concert and 
supper. Amongst those present on Tuesday were the Mayor (Ald. 
Larard) and Mrs. Larard, Mr. W. J. McCombe (tramways manager) 
and Mrs. McCombe, Mr. H. A. Bell (city electrical engineer) and 
Mr. J. Wilkinson (tramways electrical engineer), 

Colchester tramway employees wera entertained to supper on 
17th inst. The general manager (Mr. R. C. Bullough) presided, and 
ee others present were the Mayor and Mayoress (Ald. and 
Mrs. Goody). 

Blectro-Harmonic Society.—A smoking concert will be given this 
(Friday) evening in the King’s Hall, Holborn Restaurant, London, 
W.C., with Mr. F. E. Gripper in the chair. An excellent and 
varied programme will be presented. 

Marriage.— Mr. Orlo Venning Thomas, the electrical engineer 
responsible for the introduction of electric lighting and tramways in 
Penang, and a popular member of Penang social circles, was married 
on Dec. 27 at St. George’s Church, Penang, to Tsuma, only daughter 
of the late Yezo Sakaguchi, of Kumamoto, Japan. The British and 
Japanese flags and colours formed a conspicuous feature of the event. 


TRADE NOTES AND NOTICES. 


— ĩ—— ——¼i' 


TENDERS INVITED. 

Sunderland Corporation invite tenders for supply of one boiler 
feed pump, one wooden cooling tower, one surface condenser 
with motor-driven pumps, coal bunkera, try and other steel 
work. Specifications from the borough electrical engineer, Mr. 
John F. C. Snell, M.Inst.C.E. Tenders (addressed to the Chairman 
of the Electricity and Lighting committee) to the town clerk (Mr. 
Fras. M. Bowey), Town Hall, Sunderland, by noon March 2. See 
also an advertisement. 

Sunderland Corporation also invite tenders by noon March 2 for 
the extension of Hylton-road electricity station. 

Messrs. Preece & Cardew, 8, Queen Anne's-gate, Westminster, 
S.W., have been instructed by Shanghai Municipal Council to 
invite tenders for the supply and delivery, c.i.f. Shanghai, of one 
800kw. horizontal steam turbo-alternator (single-phase) with con- 
densing plant. Specifications, &c., after Jan. 30, from Messrs. 
Preece & Cardew, to whom tenders before noon Feb. 22. See also 
an advertisement. 

Hammersmith (London) Council invite tenders for stores for 12 
months ending March 81, 1907, including arc lamp carbons, &c., 
brooms, brushes, electrical goods, files, firebricks, &c., gauge glasses, 
meters, oilman's goods, packing and jointing materials, screws, tools, 
Welsh smokeless and other steam coal. Tenders to the town clerk 
(Mr. H. Thompson), by 4 p.m. Feb. 7. 

Barnes Distric& Council invite tenders for supply, delivery and 
erection of 800 kw. steam dynamo, together with switchboard panels 
and eonnections. Tenders to the Town Clerk, Council House, 
High-street, Mortlake, S.W., by Feb. 12. 


Blackburn Electricity and Tramways committee invite tenders by 
10 a.m. Feb. 12 for stores for 12 months to March 25, 1907, in- 
cluding incandescent lamps, meters, pipes, cable, fuse-boxes, switches, 
&c., motors, arc lamp carbons, &c. | 

Cardif Corporation invite tenders for cooling towers, electrically. 
driven pumps, pipe work, &c., for Roath power station. Tenders 
by Feb. 16. | | 


Bristol Docks committee want tenders by 10 a.m. 25th inst. for 


the electric lighting of two sheds and for the maintenance of the 


work for 12 months. 


Fulham (London) Council invite tenders for supply and erection 
of (a) steam piping, (b) water and exhaust piping. Tenders to the 
town clerk (Mr. R. M. Prescot), Town Hall, Fulham, by noon Jan. 31. 


Poole Corporation require tenders by 10 a.m. Feb. 7 for per- 
manent way construction, overhead equipment, feeder cables, &c., 
of the Parkstone tramway extension. 


The Clyde Navigation Trustees, Glasgow, want tenders by noon 
Feb. 12 for the electric cable and conductor installation for Clyde- 
bank Dock. 


The“ Australian Mining Standard ” announces that the following 
5 are to be placed by Australasian Government depart- 
ments: 

Postmaster-General, Melbourne, for 330 tons copper wire, 32,000 porce- 
lain insulators, 10 cœwt. copper binding tape, 2, 000 galvanised-iron 
shackles, with bolts and nuts and porcelain insulators, 8,000 copper tapes 
and 8,000 binders for 600 lb. per mile copper wire, 7,500 blackwood and 


500 iron insulator pins, and 4,000 malleable iron side brackets for the 


Melbourne-Sydney telephone line. Tenders by Feb. 28. 
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Postmaster-General, Melbourne, for 10 tons copper wire, 1 ton binding 
wire, 9,000 porcelain insulators, 9,000 copper tapes, and 12,000 copper 
binders. Tenders by March 7. 

Postmaster-General, Sydney, for 330 tons of copper wire and 32,000 
insulators. Tenders by Feb. 28. b. 

Railway Commissioners, Sydney, for one year'ssupply of incandescent 
lamps and labricating oils. Tenders by Feb. 19. 

Tenders will be received by the Norwegian State Telegraph 
Department up to noon of Feb. 10 for insulators, hooks, telephone 
wire, steel cables, &c. 


The Norwegian Telegraph Administration require tenders by 
Feb. 3 for supply of paper for the department, including telegraph 
coils. Samples, &c., from the office of the Technical Section, 
8, Hasselgaarden, Christiania ; or at the offices of the Telegraph In- 
spectors at Trondhjem, Bergen, Stavanger and Arendel. 


A large quantity of engineering stores and general supplies are re- 
quired for the Swedish State Railway. Tenders are to be in for a 
portion of these stores by Feb. 10 and the remainder on Feb. 17. 
Particulars can be obtained from the Central Station, Stockholm. 
Some documents relating to these tenders can be seen at the office 
of the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, London, E.C. 


Tenders are invited for supply and erection of 18 electric cranes 
at Hamburg. Tenders will be opened on Feb. 16 by the Financial 
Administration, Hamburg, where conditions can be obtained, 
price 3m. 

It is announced that tenders will shortly be invited by the Belgian 
State Railways for the installation of the electric light at Esschen 
station, and also for the apparatus and accessories for the electric 
lighting of certain trains belonging to the department. Particulars 
from the Bureaux des Adjudications, Rue des Augustines, Brussels. 


TENDERS RECEIVED AND AOCEPTED. 


London County Council have received the following tenders for 
about 2,300 tons of slot tramway rails :— 


Steel, Peech & Tozer (acc.) £16,055 | Walter Scott (Ltd.) £17,550 

Bolckow, Vaughan & Co... 21,000 | FrodinghamIron&SteelCo. 16,630 

P. & W. MacLellan & Co.. 17,780 | E. Le Bas & Co. ....... . 16,113 
o The engineer’s estimate was £17,780. 


On the recommendation that the tender of Steel, Peech & Tozer should 
be accepted, Mr. GAskELL remarked that when the Council some time ago 
bought Belgian rails the specification differed from the present. He un- 
derstood that they now specified that the rails should be made of acid 
steel, and without that restriction they could get the goods at 15s. or 20s. 
a ton cheaper from the Continent. He was glad to see the restriction, as 
they all wanted to give work to our own people, but he protested against 
the foreign rails being excluded by a side issue. 

Mr. J. ALLEN Baxzn, M.P., chairman of the Highways committee, said 
Mr. Gaskell was wropgin his conclusions. In that particular case it was 
a matter of indifference whether the rails were of one kind or another. 
They were quite prepared to accept the lowest tender, if the quality was 
equal, whether the rails were Belgian or English made. 


St. Pancras (London) Council have received the following tenders 
for arc lamp columns :— 


Walter Macfarlane & Co. 

(accepted £1,128 12 Rowland Carr & Co. . . £1,181 16 
Falkirk Iron Co. ...... 1,539 0| McDowall, Steven & Co. 1,178 0 
Mackenzie & Moncur .. 1,520 0 Do. DO. 1,159 0 
Pontifex & Co. ͥ 1,864 0 General Electric Co. .. 1,121 0 
D. King & Sous 1.265 8 Improved Elec. Supply.. 1,064 0 


Rumney & Rumney .... 1,245 0 W. Lucy & Co. . 1,045 0 

The Lords Commissioners of the Admiralty have placed with the 
British Thomson-Houston Co. an order for a large capacity con- 
tinuous-current type M.P. motor and electrically-operated switch 
gear to operate a set of hydraulic pumps of the horizontal type 
capable of supplying a total of 180 gallons of water per minute at a 
pressure of 650 lb. per square inch to a hydraulic accumulator. The 
motor will be compound-wound, and is to be started and stopped 
automatically by the rise and fall of the'hydraulic accumulator. ` 

The Admiralty have, for the 20th year in succession, awarded 
important contracts for the supply of asbestos goods for use in the 
Royal Navy to the United Asbestos Co. These contracte include 
“ Salamander” rolled cloth and square block packiogs, corded 
asbestos fibre, asbestos mattresses and woven asbestos tape; Victor 
asbesto-metallic joints (seamless) and hydraulic joints, and lagging 
materials of various kinds for boilers and pipes. 

Poplar (London) Council has received the following tenders for 
rewiring the Bromley depot and disinfecting station :— 


Borough Electrical Engineer (accepted ............. £100 0 
H. Pyle& O..”... EAT 115 O0 
Wen e — . 133 4 


The London Electric Firm, George-street, Croydon, have received 
an order from Messrs. Foote & Milne for about 200 complete sets of 
their one working part arc lamp lowering gear for Malta Dock. 
yard. The consulting engineers are Messrs. Preece & Cardew. 

Brighton Corporation have acceptéd the tender of the British 
Westinghouse Co. for wrought-iron protective screens for the switch- 
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gear at Southwick and North-road stations at £174 and £72. 10s. 
respectively. 

The Metropolitan Asylums Board have accepted the estimate of 
Bromley, Batstone & Kirk to wire the gateporter's office at Belmont 
Asylum, and also to instal electric lights in the nurses’ home of the 
South-Eastern Hospital. 

The Commonwealth Postinaster-General has accepted the tender 
of J. Slater & Co., Melbourne, for 1,200 glass cells, 1,500 inverts 
and 1.200 inner celis at £88 15s., and that of Webster & Co., Bris- 
bane, for 1.000 iron poles at 33s. each, 1,000 at 45s., and 150 at 47s. 

Lewisham (London) Guardians have accepted the tender of the 
Telephone and Electrical Installation Co, at £125, to provide a new 
telephonic installation connecting 27 points, with all the necessary 
accessories. 

Southwark (London) Council have accepted the tender of W. 
Winn, at £59. 17s. 6d., for wiring the stables. The tender of 
Hammond & Champness was accepted but afterwards withdrawn. 

Glasgow Electricity committee reiterate their recommendation to 
accept the tender of Babcock & Wilcox for 10 boilers for the Port 
Dundas and St. Andrew’s Cross generating stations. 


Heckmondwike Council have accepted the tender of the Paterson 
Engineering Co. for water purification plant for the electricity works. 


The Empire Roller Bearings Co. has secured an order for 320 
axle boxes to be fitted to 80 heavy goods waggons for Calcutta. 

High Wycombe Council have accepted the tender of the local 
electric lighting company for wiring the public mortuary. 


BUSINESS NOTICES. 


Messrs. Marple’, Leach & Co. inform us that they have purchased 
the business formally conducted under the name of the Adnil Elec- 
tric Co., 6, Victoria-avenue, Bishopsgate-street Without, London, 
E.C. They have been appointed sole agents for the Bergmann 
Electrical Works, Berlin, for the whole of their manufactures, com- 
prising all types of alternating and direct current motors, controllers, 
switches, conduits, holders, fittings and lamps. A complete set of 
price lists is now ready and can be obtained by the trade. 


Mr. Maurice Graham, founder and managing director of Graham, 
Morton & Co., is commencing business for himself under the title of 
Graham, Morton & Co., at Pepper-road, Hunslet, Leeds. (The ori- 
ginal company of Graham, Morton & Co. is in liquidation.) 


Owing to confusion caused by similarity of title to the West 
Bromwich Corporation electricity department, Messrs. F. W. 
Richardson and J. D. Carlmark have decided to alter the name of 
their firm from the West Bromwich Electric Light & Power Co. to 
Richardson & Carlmark, but there will be no other alteration in the 
constitution or management of the firm. 

Jane and Wm. Caldwell, electrical engineers, &c., trading as Cald- 
well & Son, 27, South Sherwood-street and Norfolk-place, Notting- 
ham, have dissolved partnership. 

We are informed that Mr. P. A. Paris no longer represents the 
Rhodes Electrical Mfg. Cc. in the Manchester district, having 
severed his connection with the company. All communications for 
the time being are to be addressed to the head office of the company, 
Sunbridge-road, Bradford. 


The Simplified Underground Conductor Co. (Ltd.) has removed 


to 180, Crown-street, Liverpool. Telegrams “Simplified Liverpool.“ 


BANKRUPTCIES, &c. 


An application for the discharge of Geo. W. G. Booker, formerly 
electrical fittings manufacturer, 16, Regent-parade, and 94, Vyse- 
street, Birmingham, will be heard on Feb. 15 at the Court House, 
Birmingham. 


The trustee in the bankruptcy of J. W. Hunter and Albert Clap- 
ham (trading as the Yorkshire Motor Car & Electrical Engineer- 
ing Co.), 101, Kirkstall-row, Leeds, has been released. 


August Richd. Krause, electrical inspector, formerly trading as 
an electrical engineer under the style of Ashcroft & Co., at Victoria- 
buildings, Manchester, has been adjudicated bankrupt. First meet- 
ing of creditors takes place at O.It.'s, Byrom-street, Manchester, on 
31st. inst., and public examination at Court House on Feb. 5. 


Sales by Auction.—Messrs. Wheatley Kirk, Price & Co. will 
sell by public auction at 11 a.m., Feb. 6, on the works premises, 48 
and 49, Britannia-street, City-road, London, N., the whole of the 
incandescent lamp renovating plant and stock, including motors from 
20 H.P. to 10 H.P., switchboards, transformers, electrical instruments, 
gas engine, tools, and a quantity of new incandescent lamps, &c.). 
Further particulars from the receiver (Mr. S. Wiltshire), 19, St. 
Dunstan's-hill, London, E. C.; Messrs. J. J. Edwards & Co., solici- 
tors, 28, Sackville-street, Piccadilly, W.; or of the auctioneers, 46, 
Watling-street, London, E.C., and Albert-square, Manchester. Sce 
also an advertisement. 
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. Messrs. Wheatley Kirk, Price & Co. will also sell by public auction 
for St. Marylebone (London) Borough Council electricity depart- 
ment, at the Marylebone electric light station (North-street, Maryle- 
bone, W.), on Wednesday Jan. 31, at 11 a.m., about 4,500 second- 
hand meters of various types. Further particulars, catalogues, &c., 
from the auctioneers, 46, Watling-street, London, E.C., and Albert- 
square, Manchester. See also an advertisement. 

Factory Sites for Sale or to be Let.— Measrs. Faraday & Rogers, 
77, Chancery-lane, London, W.C., have for sale freehold land in 
Middlesex (or for letting on lease for 99 years at nominal ground rent) 
within 7 miles of Liverpool-street station. See an advertisement. 


Mr. J. W. Watson, 21, New Station. street, Boar-lane, Leeds, adver- 
tises for sale some good factory sites in Leeds, Hull and Tadcaster. 


The ‘‘ Motorgraphe.'—In our issue for Jan. 12 we gave a brief 
description of the motorgraphe, an ingenious device introduced by 
Electromotors (Ltd.), of Openshaw, Manchester, which enables the 
size of motor required for any given work to be rapidly determined. 
The accompanying illus- 
tration shows how the 
motorgraphe is operated, 
but we may repeat our 
previous reference to 
this novelty :—Both the 
fixed and moving por- 
tions carry scales of 
revs. per min. and B. H. p. 
which form a circular 
slide rule. To deter- 
mine the size of motor 
required the B. H. v. is set 
opposite the speed and 
the letter denoting the 
size of motor is read off 
opposite one of the arrow 
heads on the moving 
disc, according as the 
machine is to be of the 
ordinary semi-enclosed type for continuous running or a hoist or 
crane motor. The limits of speed for each size are printed on the 
card. 

Submarine Electric Lamps.—The Bristol Electric Safety Lamp 
Works, 40, Great Smith-street, Westminster, London, S.W., who 
have been prominently associated with the portable electric lamp 
branch of the electrical industry for many years, have recently 
placed upon the market a new type of submarine electric lamp 
which can be used in diving operations, &c. In Fig. A one of these 
lamps is shown, and consists of a water-tight gun-metal or aluminium 
case containing a 10 volt 
accumulator which ener. 
gises the small incandes- 
cent lamp fitted on one 
, side. The lamp is provided 
P with a reflector and a 
strong hollow lens pro- 
tected by a guard as shown. 
The top of the battery case 
is firmly screwed down on 
to rubber packing, making 5 
the lamp entirely water - 
tight at any practicable 
depth. The accumulator 
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light from four to five 

hours. In Fig. D another type of submarine lamp is shown, which 
is provided with a water-proof flexible wire and can be run from a 
battery. A larger size of this type of lamp is made to order, of 
similar construction, but giving from 50 c.p to 100 c.p. light. A 
list can be obtained from the company 1n which a large variety of 
portable lamps, accumulators, &c., are illustrated and described. 


B.T.-H. Automatic Circuit-Breakers —A pamphlet describes a 
new line of circuit-breakers which the British Thomson-Houston Co. 
are introducing. In the new types the magnetic blow-out has been 
discarded, auxiliary copper and carbon contacts on spring arms 
being adopted in combination with the edgewise laminated copper 
main contact worked by a toggle movement in the usual way. In 
the larger circuit-breakers the overload tripping device is operated 
by a coil of one turn, the magnetic circuit being connected round 
one of the current-carrying s.uds, this doing away with an over- 
load trip coil. The circuit-breakers listed range from 15 to 10,000 
amperes continuous and 15 to 300 amperes alternating up to 650 
volts. The largest sizes are supplied single pole only, but the 
smaller types are made for one, two or three poles. If required 
they can be fitted with“ low-voltage” or ** reverse-current” devices. 
The older types of tramway circuit-breakers are described at the end 
of the pamphlet. 
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The Nodon Blectric Valve—A pamphlet has been issued by 
Mr. Harry Snowdon, Balfour House, Finsbury Pavement, London, 
E.C., describing the Nodon patent electric valve for the rectifica- 
tion of alternating currents, and of which he his the sole manufac- 
turer. This apparatus can be used for obtaining continuous currents 
from three-phase as well as from single-phase circuits. Some results 
of tests of the apparatus are given, which show an average overall 
efficiency of about 65 percent. The current obtained is remarkably 
steady, and the opinion of one of the storage battery makers is 
quoted to show that the apparatus proved as suitable as an ordinary 
dynamo for battery charging. 


Catalogues, &c.— From Electromotors (Ltd.). Openshaw, Man- 
chester, we have rceived a copy of their latest catalogue of continuous- 
current motors and dynamos, comprising, in addition,a good range of 
standard accessories and specialities. The company have been careful 
in preparing the catalogue to climinate, as far as possible, all useless 
matter. The book is indexed by means of a separate sheet, which 
is also made to serve the purpose of a trade discount slip. The 
catalogue is built up on the leaflet principle, and at present contains 
only a portion of the company's complete catalogne. By the simple 
process of releasing the clips which hold the sheets in the binder, 
additional lists can be added until the whole is complete. The 
company inform us that their well-known type of motor is meeting 
with great success. Accompanying the catalogue is a good list of 
electrically-driven propeller fans with a few simple instructions as 
to the proper method of treating this useful apparatus when once 
installed. 


The Crypto Electrical Co., 8, Tyers gateway. Bermondsey-street, 
London, S.E., have prepared a new catalogue of Crypto " speciali. 
ties, which range from carbon and carbon brushes to alternate and 
direct current motors, and include & 
large variety of items tor which the 
general demand is increasing. There 
is à new Crypto dynamo bicycle driv- 
ing gear, of which the accompanying 
ilustration gives & view. The ar- 
rangement consists of a bicycle frame 
fitted with & free wheel with brackets 
near the handle-bar, on which a small 
dynamois supported. The frame is so 
constructed that it will fold up, and 
only takes up a very smallspace. The 
list states that sets of this gear have 
been supplied with wireless telegraphy 
and X.ray apparatus, and in the late 
war in South Africa, during the siege of 
Ladysmith, one of these sets was found very useful for X-ray appa- 
ratus for surgical purposes. The Crypto Co. have established 
their reputation as manufacturers of small dynamos and motors 
and other electrical plant and novelties. 


Another excellent price list in the now popular binder is that sent 
out by Marples, Leach & Co. (the Adnil Electric Co.). The list 
comprises a very large number of machines, apparatus and appli- 
auces manufactured by the Bergmann Electrical Works, Berlin, for 
whom Marples, Leach & Co. are the sole agents in this country. 
The list is admirably arranged, and well illustrated and printed. 


W. F. Stanley & Co., Great Turnstile, Holborn, London, have 
ready a pamphlet describing their new patent Invar and nickel 
steel standards. By the introduction of invar and special nickel 
steels it is claimed that the coefficient of expansion of the metals 
used in the manufacture of the standards is so small as to be a 


* CRYPTO" BicycLE DRIVING 
GEAR. 


STANLEY 2FT. TRIPLE STANDARD. 


negligible quantity, excepting for standards for laboratory use. 
Messrs. Stanley have, therefore, patented and placed upon the 
market a number of standards of high accuracy, and we illustrate a 
2 ft. triple standard with 1 ft. in inches and iths and I ft. in inches 
and goths. These standards have an inside standard gauge, an 
outside standard gauge and a standard scale gauge, all certified by 
the National Physical Laboratory. 


Ernest F. Moy (Ltd.), Camden Town, London, have ready a new 
price list (No. 10) of distributing boards. 


_ List No. 64 issued by Ferranti Limited, deals with triple-pole 
single-throw slow-break knife switches for from 25 to 1,000 amperes. 


Mr. Jens Orten-Böving, 72, Victoria-street, Westminster, S.W., 
agent in London for Escher, Wyss & Co., has ready a large sheet 


illustrating the manufactures of his company. The range of engines, 
machines, &c., illustrated on the sheet is a varied onc. 


Sir W. G. Armstrong, Whitworth & Co., Manchester, have ready 
& new and enlarged illustrated edition of their price list of Whitworth 
standard thread-screwing apparatus, and call particular attention to 
their new interchangeable guide screw-stock and dies. Serewing 
apparatus, working and machine types, &c , arc listed, and some ex- 
cellent illustrations of complete thread-serewing sets are shown. 


Calendar.—Although late in the field, Johnson & Phillips’ 
excellent desk calendar for 1906 is none the less welcome. A 
divided panel is utilised to show the complete monthly calendar 
and an illustration of a cable contract job carried out by the com- 
pany, so that in the set of 12 calendar cards there are also 12 of 
these views. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Jan. 17 to Jan. 23, with the ports of 
destination :— | 

Aden.—£73. Africa. — Alexandria, £430 (including £413 telegraph 
material); Beira, £62; Cape Town, £408 (including £180 telegraph 
material); Delagoa Bay, £827 (including £220 telegraph cable); Durban, 
£2,576 (including £1,702 telegraph material) ; East London, £196 (tele- 
graph cable); Port Elizabeth, £2,421; Port Said, £10,572 (including 
£10,560 telegraph cable) ; Suez, £130 (including £96 telegraph material). 
Argentina—Buenos Ayres, £5,593 (including £1,595 telegraph material). 
Australasia—Adelaide, £1,136 (including £1,009 telegraph material); 
Auckland, £870; Christchurch, £21; Fremantle, £580; Launceston, 
£8; Lyttelton, £707 (including £500 telegraph cable); Melbourne, £2,528 
(including £2,320 telegraph cable); Otago, £169; Perth, £261 ; Sydney, 
£675; Wellington, £476 (including £82 telegraph material). Belgium 
Ostend, £60.  Brazil—Hio Janeiro, £322. Cunada—Montreal, £35. 
Ceylon—Colombo, £255 (including £45 telegraph material). Chili 
Iquique, £55; Valparaiso, £238 (including £55 telegraph material). 
China—Shanghai, £293; Tientsin, £17.  France—Paris, £155. Ger- 


many—Bremen, £88 (including £22 telegraph material).  Gibraltar— 
£317. Greece —Syra, £76 (telegraph material). Holland Amsterdam, 
£298 (including £133 telegraph cable); Flashing, £16; Rotterdam, 


£2,000 (telegraph material). Hong Kong, £195. India—Bombay, £629 ; 
Calcutta, £4,665. Japan — Kobe, £55; Yokohama, £2,585. Malta, £19. 
Russia—Odessa, £149; Reval, £40. Siam—Bangkok, £51. Straits 
Settlements—Penang, £21; Singapore, £265 (including £30 telegraph 
material). U.S.A.—New York, £223. West Indies—Trinidad, £13. 
Total, £43,792, against £46,314 in the corresponding week last year (Jan. 
18 to 24). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course.. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


January 8, 1906. 


481 Bruce & SANGER-SHEPHERD. Devices for measurement of X rays. 
514 & 515 B.T.-H. Co. & HoLpEN. Electri: measuring apparatus. 

516 Benson & Co. & Leaver. Apparatus used in electro-plating. 

535 Rotter. Electrical signalling on railways. 


January 9, 1906. 


550 Jones. Electricity metera. 

551 CowekR-COLES. Electrical conductors. 

557 GIBBINGS & TITHERLEY. Ceiling-rose and switch. 
569 Garstana. Electric fire-alarm system. 


591 Howg.u. Bridge type fuses and distributing boards. 

605 Porno. Dynamos and motors. 

615 Borpen. Telephone holders. (Date applied for, March 1, 1905.)*t 
619 PrLaTTE. Suspension of current conductors of electrical railways. 


(Date applied for, Jan. 10. 1905.)*1t 
626 FARADAY. Electric light fitting. 
631 & 652 Dcke & Hirst. Incandescent lamps vacuum tubes, &c. 


January 10, 1906. 


642 CowpzR-Corsxs. Electro-deposition of iron. 

646 Cowan. Brush holdera and carriera. 

089 FAIRWEATHER. Plural lamp sockets.“ 

690 Copsey. Switch for magneto ignition for petrol engines. 

706 Hewitt. Controlling means for vapour electric apparatus. 
applied for, Jan. 20, 1905.)*t 

707 THOMAS. Alternating-current vapour apparatus. 
Jan. 27, 1905.) f 

712 BADMANN & Mopery. 

725 B.T.-H. Co. & Soapen, 


(Date 
(Date applied for, 


Arm supporters for telephones and the like. 
Controlling devices for electric motors. 
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January 11, 1906. 

735 ELROrRIO Ienrmon Co. & HALL. Sparking plugs for internal com- 
bustion engines, 

756 WiLLIAMS. Electrical indicators. 

TIS WUNDERLICH & HuoHEs. (London Electric Firm.) Control of air 

bellows for organs. 

774 FERRANTI, FIELD, GABRARD & FSRRANTI Electrical 
measuring instruments. 

789 Quincey & Harrison. Connecting flexible or solid tubes or conduc- 
tors to electric fittings. 

813 WiLLAws & RohIx SON & Izop. Turbines. 

817 Paterson & Bass, Cables. 


LIMITED, 


SPECIFICATIONS PUBLISHED. 
PUBLISHED January 25, 1906. 


1904 SPECIFICATIONS. 
21,116 Hanson. Mechanism applicable to a pointer, contact-arm or the 
like for printing telegraph instruments, automatic telephone 
switches, &c. (Date applied for, Oct. 1, 1903.) 


1905 SPECIFICATIONS. 
184 AnRxoLD & La Cour. Compensated single-phase alternating current 
commutator motor. (Date applied for, Jan. 4, 1904.) 
210 Rivincs. Arc lampe. 
460 Harrison. (Albert & J. M. Anderson Mfg. Co.) Periodically 
actuating switches, or the like. 
859 BouLr. (Smith.) Storage battery negative pole plates. 
1,968 Bucmer. Electric carrying lamp. 
2,901 LEITNER & Hitt. Brush-rocking gear for dynamos. 
8,546 Laks. (Helbig.) Method of and apparatus for electrically oxidising 
atmospheric nitrogen. 
8,500 BENTLEY. Sight magnetic compastes. 
5,562 ECKSTEIN & ANGOLD. Arc lamps. 
5,899 KósTERMANN. Motor meters for continuous and alternating electric 
currents. 
4,375 Pont, Pont X PmcNix Dynamo Mra. Co. 
machines. l 
4,967 Scott. Braking arrangements of electric motors. 
6,271 BONNELLA & BONNEILA. Switches. 
7,500 EmEMANN. Ignition devices for motors. 
8,221 Gin. Electro-metallurgical manufacture of metals or alloys free 
from carbon. 
8,991 Cig. FRANCAISE DE L'AMIANTE DU CaP. 
cables. (Date applied for, May 10, 1904.) 
9,347 B.T.-H. Co. (G.E. Co, U.S.) Systems of control for magaetic 
clutch speed-changing gears. | 
10,949 Megrrowaxy. Insulation for commutators. 
11,407 TEUuBER. Electric heating apparatus. 
12,205 Veaitys Limtrep & PIPKIN. Joining up electric circuit conductora. 
15,242 ScorcHMER. Sparking plug for electric ignition. 
16,079 Davis. Interrupters for making and breaking circuits. 
17,881 RokskkE. Electric warning devices for doers and the like. 
18,620 VERITYS Limiten & Gorr. Slow-speed operating mechanism for 
electric motor-starters and like resistance switche». 
19.572 NoRTHcOTT, TOWNSEND & HORGERSTAEDT. Electromagnetic valves. 
19,719 Evy & GRorE. Reflectors for atc lamps. 


21,175 NicHoLsowN. Electric igniting for internal combustion engines. 


PUBLISHED Fssruary 1, 19)6. 


1904 SPECIFICATIONS. 


21,382 THomson & THoMsoN-Davis TELEPHONE SYsTEM. Operating tele- 
phonic exchange systems. 


1905 SPECIFICATIONS. 
510 B.T..H. Co. & Horrs, Electric power transmission for motor 
vehicles. 
574 Brown, Boveri & Co.  Electromotors for single-phase current. 
(Date applied for, Jan. 8, 1904.) 
521 MEUSNIER & MouxiER. Secondary batteries. 
540 Mactgan. Electrically-heated curling tongs. 
1,865 Roswer. Enclosing cables, wires, &c. 
2,820 WARD. Tramway or railway permanent way rails. 
3,573 ScrATERB. Electrical starting of prime movers for electric generators 
and controlling the current. 
-5,073 N ALDER BROTHERS & THompson, & Hargis. Automatically break- 
ing a circuit in the event of a leakage to earth. 
5,820 Evgctromotors Limirep, & HAMILTON. Brush-holders. 
5,948 STRODE & HaLsTEN. Incandescent lamp holders. 
6,922 Dov£. Telephone calls. l 
6,954 LAIR & HookHaM, & HoLpEN. Prepayment Electricity 
meters. 
7,828 WILLIAMS. 
8,565 GAMBLE. 


Dynamo elestric 


Insulating wires and 


Electrical signalling device for vehicles. 

Arc lamps with multiple electrodes. 
9,455 DoNoHUE. Combined curb-stone and electric wire conduit. 

9,190 ZELANDER. Life-guards for tram cars. 
10,296 HxNLEY's T&LEGRAPH Works Co., & Nicors. Fuse boxes. 
10,795 WoopwoRnTH, Elec'ric signalling for mines. 
10,816 Veritys LiurrgD & Worstey. (Clutch mechanism for arc lamp. 
11,061 Sprains & FRrTH. Brush holders. 
11,142 CALLENDER's CABLE & Construction Co., & BARNARD. Insulating 


tapes. ; 

11,5014 Cre THERMO-ELEcTRIQUE (SysrÉME HERMITE) Soc. ANON. Mount- 
ing and heating cylindrical thermo-electric generatora. (Date 
applied for, May 3, 1905.) (Originally in 11,301 of 1905.) 
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11,921 O’Brien. Apparatus for producing electric sound signale. 

14,320 SrkMmNs-ScHUCKERT Werke G. m. b. H. Single-phase alternating- 
current motors. (Date applied for, Dec. 19, 1904.) 

16,484 Sıemens Bros. & Co. (Siemens & Haleke A.-G.) Call signal appa- 
ratus for group-calling in telephone installations. 

17,222 OLIVETTI & Garta. Transformers for measuring apparatus. (Date 
applied for, Aug. 25, 1904.) 

18,832 Bout (Macquire). Sparking plugs for internal combustion engines. 

21,855 Arcioni, Electric power measuring and recording instruments for 
alternating currents. (Date applied for, Oct. 27, 1904.) 


COMPANIES' MEETINGS AND REPORTS. 


— 


Eastern Telegraph Co. (Ltd.) 


The sixty-seventh half-yearly ordinary general meeting of this Company 
was held on Wednesday at Electra House, Finsbury-pavement, London, 
under the presidency of Sir Jonn Wore Barry, K. C. B. 

The SECRETARY (Mr. A. R. Hardie) read the notice calling the 
meeting and the report of the auditors, The report of the Directors was 
taken as read. 

The CHAIRMAN then said: I think I may congratulate the share- 
holders on meeting them in this hall instead of going to the other side of 
the square (hear, hear). We find it very convenient to set apart one of 
these rooms for this purpose, and I think our meeting here will be con- 
venient not only to the Board of Directors, but also to the shareholders, 
as the more they are brought into touch with those who administer their 
affairs the better. Before entering upon the formal business of this 
meeting ‘desire to express our great regret at the death on Nov. 30 last 
of our valued colleague, Sir Henry Fischer. He had been associated with 
us for a comparatively short time, having been appointed to a seat at 
the Board in 1898; but his connection with telegraphy, as a public 
servant, extended over a great number of years previous to that date, 
He was a capable and conscientious director, and well acquainted with the 
business of submarine telegraphy. In order to fill the vacancy caused 
by the death of Sir Henry Fischer, the Board have nominated the Right 
Hon. W. J. Pirrie to a seat on the Board, and I have reason to believe 
that he will not only desire to occupy this position, but that he will also 
be able to give us very valuable assistance as a Director. The matter 
is not absolutely completed, because he has to go through certain formali- 
ties, but I wished to make the earliest announcement I could to the 
shareholders when they were assembled. The accounts which are now 
submitted to you show no variation of an abnormal nature, either as 
regards income or expenditure, when compared with those for the cor- 
responding period of 1904, but as there is an increase of about £17,000 
in the balance available, after providing for all expenses and fixed 
charges, I think the result of the working for the half-year under review 
will be considered satisfactory. Before, however, finally moving the adop- 
tion of the report and accounts, I will, in accordance with the usual cus- 
tom, offer a few remarks on the various items of receipts and expenditure. 
The gross revenue amounted, in round figures, to £607,700, as com- 
pared with, for the half-year to September, 1904, £589,400, or an increase 
of £18,300. This increase mainly arises from traffic with Egypt, Turkey, 
Greece, Spain, Portugal and the Red Sea ports. With regard to the 
Egyptian traffic, however, it must be borne in mind that, in accordance 
with the arrangements referred to in our last report, a considerable reduc- 
tion in the tariff became operative from August 1 last. There are, there- 
fore, only two out of the six months’ accounts which are affected by this 
reduced rate, and it will have a larger effect, perhaps, in the following 
year. Although there has been an increase in the number of words carried 
to and from Egypt since August 1, when the rate was reduced about 
30 per cent., there has been, as we anticipated, a diminution of receipts 
from that date. We hope, however, that this loss will gradually dis- 
appear as the business of that resourceful country expands under its 
present, beneficial management and control; but we by no means always 
find that a diminution of. tariff produces a development of traffic which 
recoups us for the reduction, and of this I shall give a little later a 
notable instance among other cases of which we have had a rather sad 
experience. Several other branches of traffic show an improvement while 
others have produced less revenue, the most important falling off taking 
place in the receipts from traffic with India, Aden and South Africa. 
With regard to the decrease in the receipts from Indian traffic, this is 
partly caused by the reduction in the tariff from 2s. 6d. to 2s. per word, 
which came into force on Aug. 1 last, in accordance with our agreement 
with the Secretary of State for India, under which a standard revenue 
was guaranteed. It is noteworthy that, notwithstanding this reduced 
rate, the actual number of words transmitted also shows a decrease. As 
I explained at the last meeting, the Indian Government also contributes 
towards any loss in the event of the receipts not reaching the stipulated 
standard figure. Although, as I have previously stated, a reduction of 
rates frequently does not of itself bring a corresponding increase in the 
volume of traffic, our policy has been to reduce rates whenever circum- 
stances justify this action. We fully recognise that, as servants of the 
public, it is our duty notonly to provide a quick, trustworthy and efficient 
service, but also a service as cheap as possible, with due regard to the 
stability of the Company. Whilst fulfilling our duty to the public, I think 
the satisfactory accounts presented to-day bear witness that the interests 
of the proprietors have at the same time been safeguarded. All reduc- 
tions in rates, therefore, more especially in the future, can only be effected 
after the most careful consideration of the interests of all concerned. 
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We fully anticipated that the reduction in the Indian rate would result 
in a loss of revenue for some time to come, but we hardly expected that 
there would be an actual falling off in the number of words trans- 
mitted, but such bas been the case, and similar results were observ- 
able when other redactions have been made, very notably in Australia. 
These facts point to the conclusion that the principal factor in stimu- 
lating the growth of telegraphic traffic, apart from financial reasons 
affecting the trade of various countries, is efficiency, both in speed and 
accuracy, and to this end we are constantly striving. These are the 
benefits which are the most highly appreciated by merchants and others 
interested in the expansion of international commerce. Coding has now 
been carried to such a state of perfection that the cost per word to the 
merchant is only a fraction of our published rate, and the merchants, as 
a matter of fact, obtain their telegrams extremely cheaply. To put the 
general public on the same advantageous basis we instituted the “ Via 
Eastern Social Code, which is slowly making its way. We look forward 
to being recouped for the present loss of revenue resulting from the reduc- 
tion of the Indian tariff, by the gradual development of trade and the in- 
creasing prosperity of the Indian Empire, but the recoupment will not, I 
think, be in leaps and bounds. The decrease in the traffic between Aden 
and Great Britain is caused partly by the reduction of tariffs, but prin- 
cipally through the cessation of military operations in Somaliland. 

Turning now to the other side of the account, it will be seen that the total 
expenses for the half-year, exclusive of income tax payable in England, 
and interest on loan and debentures, amounted to £231,200, as against, 
for the corresponding of 1904, £220,100, or an increase of £11,100. 
The expenses in London are £935 less, while the working expenses at 
stations are £3 300 more than in the corresponding half-year. The items 
of expenditure must necessarily vary each half-year, some showing in- 
creases and some decreases. The principal increases on this occasion are 
in salaries and wages, expenses of land lines, and our contribution to 
other companies for joint station expenses. The expenses attending 
maintenance of cables show an increase of £6,500. Two of our ships 
have received special overhaul this half-year, which, of course, very 
materially added to the expenses under this head, but as the charge for 
this special overhaul included the cost of, and expenses incidental to, 
new boilers, we bave allocated £10,000 from the Maintenance Ships 
Fund, as a contribution to this exceptional expenditure. Income tax pay- 
able abroad has increased to the extent of about £900, which is princi- 
pally due to this Company's liability under an- act recently introduced into 
Cape Colony, and to which I referred &t the last meeting of the share- 
holders. During the half-year we have been able to repay the balance of 
the loan we received from the Eastern & South African Telegraph Oo., 
the charge for interest appearing in these accounts being £1,500, against, 
for the corresponding period, £9,200, or a reduction of £7,700. Income 
tax payable in England also shows a reduction to the extent of £3,200, 
while interest on 4 per cent. mortgage debenture stock has increased to the 
extent of about £1,100. These are the details of the principal increases 
and decreases in the expenditure, but if the whole of the expenses and 
other charges against revenue are summarised, it will be found that the 
net increase is only £1,400, whereas, as I bave already stated, the gross 
revenue i8 about £18,800 more than in the corresponding period of 1904, 
and thus the increase of net revenue is about £17,000. 

You may have noticed an item which appears this half-year for the 
first time in the revenue account. I allude to a charge of £1,205 for 
supplementary retiring allowances. When the Staff Pension Fund scheme 
was submitted to the shareholders some 14 years ago it was agreed that 
in the cage of some of the older members of the staff the pension which 
would accrue to them on their retiring from the Company’s service, and 
which would, of course, depend upon the annual amount set aside by the 
Company, and to a certain extent upon the amount contributed by the 
staff from their salaries, would be inadequate to provide a suitable allow- 
ance in all casee. It has, therefore, been found necessary from time to 
time to supplement, in special and deserving cases, the amount of retiring 
allowances due to there older members of the staff from the established 
funds, and I feel sure tbat the proprietors will approve of this being done. 
The amounts have been distributed over the various departments and 
sections io which the individuals were attached. As, however, these 
supplementary amounts have now reached a considerable sum, it has been 
thought expedient to show them as a separate item in the revenue account. 
This charge may for some time to come be increased as lit unfortu- 
nately becomes necessary for some of our old employes to retire from the 
service of the Company, but as time goes on it is anticipated that the 
Pension Fund will in itself provide a sufficient allowance, so that the sup- 
plemental charge to which I have referred, though growing for a time, 
will afterwards be gradually reduced and eventually disappear. In con- 
tinuance of the operations which have been fully explained at previous 
meetings, we have charged against the General Reserve Fund £140,000 
in respect of the cables laid between 1899 and 1903, and the balance 
of this account, as will be seen by reference to the balance-sheet 
now stands at £115,000 which will be entirely written off during the 
current half-year. 

There is only one little matter I now want to allude to—that is, to 
inform you that the Board have made a contribution of £105 to the 
Indian Earthquake Fund, jin response to a very urgent appeal of the 
Viceroy, to alleviate the suffering caused by the sad catastrophe which 
overwhelmed Dharmeala in April last. The Associated Companies have 
also contributed the sum of £250 to the Queen’s Fund for the Unem- 
ployed. We feel assured that these payments will meet with the approval 
of the stockholders. (Hear, hear). | now move— 

„That the report and accounts of the Directors to Sept. 30, 1905, sub- 
mitted to this meeting, be, and the eame are hereby received and adopted." 
When that has been seconded we shall be able to deal to the best of our 
ped with any questions which any stockholder may desire to address 

us. 


The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) briefly expressed his pleasure at seconding 
the motion. 

No shareholder rising to address the meeting, T 

The CHAIRMAN put the resolution in the usual manner, and declare 
it carried unanimously. 

On the motion of the VICE-CHAIRMAN and MANAGING DIRECTOR, 
seconded by the Marquess of TWEEDDALE, K.T., Sir John Wolfe Bar 
and Mr. Francis Alexander Johnston, the retiring Directors, were re-elected. 

Messrs. Deloitte, Plender, Griffiths & Co., and Messrs. Welton, Jones 
& Co., were afterwards elected auditors for the ensuing year, on the 
motion of Mr. ADLARD, seconded by Mr. BAINES. 

Mr. BAINES then proposed a vote of thanks to the Chairman and 
Directors for their highly successful administration of the company’s 
affairs in the past half-year. 

Mr. JOHN NEWTON, in seconding the motion, expressed great satis- 
faction that the meeting was being held at Electra House instead of at 
another place. The shareholders, he continued, could not be too thankful 
at the knowledge that the wise administration of the Company’s affairs 
for so many years by the Directors was gradually putting their telegraph 
undertakings on as solid a basis as the railways. This point was not yet 
reached, but the time was fast approaching when it would do so. 

The motion was carried unanimously. 

The CHAIRMAN : On behalf of tbe Board and myself, and I think I 
may also say of the Staff, we thank you very sincerely for this vote of 
thanks. I very much agree with what Mr. Newton has said as to the 
stability of the telegraph companies owing to the wise policy—I will 
not say of the Board so much as of the shareholders, who supported the 
Board in patting away a sufficient sum to provide for eventualities when 
they occurred. The stability of telegraph companies is, I think, in a 
very satisfactory condition (cheers). 

he proceedings then terminated. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The total receipts from 
the Ist July to 3lst Dec., 1905 (including £1,252. 18s. 4d. from last 
account) amounted to £204,953. Os. 5d. The traffic receipts show an 
increase of £14,675 compared with the corresponding half-year in 1904. 
The working expenses of the half-year, including those of s.s. “ Minia,” 
pensions account, &c., amounted to £97,106. 4s. 5d., an increase of 
£2,799. 198. 4d. The directors have set apart £5,000 to renewal fund, 
leaving £126,846. 168. Quar:erly interim dividends of 15s. per cent. on 
ordinary stock, and £1. 10s. per cent. on the preferred stock, were paid 
on Nov. 1 (absorbing £52,500), leaving £74,346. 16s., out of which the 
directors recommend final dividends of £1. 1s. per cent. on the ordinary 
stock, £1. 128. per cent. on the preferred stock, and 10s, per cent. on the 
deferred stock (payable on 3rd February). amounting to £73,500, making 
a total distribution for 1905 of £3. 5s. per cent. on the ordinary stock, 
£6. Et cent. on the preferred stock, and 10s. cent, on the deferred 
stock. The balance (£846. 168.) will be carried forward. 


CENTRAL LONDON RAILWAY CO.— The directors have declared a divi- 
dend at the rate of 4 per cent. per annum for the half-year ended Dec. 31 
on the ordinary and preference stocks, and at the rate of 4 per cent. per 
annum for the whole year on the deferred stock. £10,000 has been added 
to reserve and £25,394 carried forward. | 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD)—An extraordinary 
meeting was held on Wednesday, wheu a resolution approving the bill 
proposed to be introduced to Parliament for further powers was adopted. 


CITY & SOUTH LONDON RAILWAY CO.—For the half-year ended Deo. 31 
the accounts show & balance, after providing for debenture interest, divi- 
dend on preference stocks and transferring £1,500 to renewal fuad, suffi- 
cient to allow of a dividend on the consolidated ordinary stock at rate of 1$ 
per cent. per annum, carrying forward £1,366. This is the same rate of 
dividend as last year, and the sum carried forward £1,449. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The report of the 
directors for the six months to Dec. 31 states that the half-year's revenue, 
after deducting out-payments, amounted to £56,353. 2s. 1d., compared 
with £51,029, 12s. 10d. for the corresponding period of 1904, an improve- 
ment of £5,323, 9s. 3d. Working and other expenses, including income 
tax, amounted to £23,299. 5s. 8d., leaving £33,053. 168. 5d. as net profit, 
or, with £2,525. 15s. 10d. brought forward, £85,579. 128. 3d. For the 
corresponding period of 1904, working expenses and other payments 
amounted to £22,108. 68. 1d. Interim dividends of 3s. per share for the 
quarter ended Sept. 30 and of 3s. 6d. per share for the quarter ended 
Dec. 31, payable Jan. 31, together absorbed £19,730. 15s., and after 
getting aside £10,000 to reserve, the balance of £5.818. 17s. 3d. has been 
carried forward. The reserve fand, after been credited with interest 
on investments and amount set aside from revenue, now amounts to 
£500,700. 16s. 11d., taking the investments at cost price. 


EAST LONDON RAILWAY CO.—On Wednesday Lord Claud Hamilton 
told the shareholders that if their line was electrified up to New Cross it 
would no doubt add materially to their traffic receipts. He was not at 
all convinced that the third-rail system was the best or most economical 
and profitable manner of working a railway. His opinion had been rather 
confirmed by the unsatisfactory working of the Metropolitan and District 
Railways since they were electrified. Judging from the report of the 
Metropolitan Co., it appeared to him that there was no question that it 
was a very costly way of electrifying and working a railway. The only 
mode of electrifying their line would be either to do it themselves or by 
means of the District or Metropolitan Railway, or by the leasing com- 
panies as a whole. One of the leasing companies was so convinced that 
the third rail was not the best that it had just let a contract for the over- 
head system from London Bridge to Victoria Station, and it was calcu- 
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lated that the electrification could be carried out at two-thirds of the cost 


of the third-rail system. In face of that, and until the experiment had 
been tried, they might be certain the Brighton Co. would be no party to 
electrifying their line on the third-rail system, and, therefore, he was 
afraid that the electrification must be postponed until it was proved which 
of the two modes was the more efficacious and economical. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—In the report for 
the December half-year it is stated that several difficult and unexpected 
-problems had to be solved before the work of equipping the South London 
line for electric traction could be commenced, but the directors hoped 
these difficulties will shortly be overcome and the work put in hand. 
They propose to equip the whole of the South London line from London 
Bridge to Victoria. The directors have established motor car services on 
the coast lines with very satisfactory results, and these services would be 
extended as occasion might arise. Powers are being sought by the com- 
pany to work and use road motor vehicles wherever it may be thought 
desirable, but no further capital powers are needed. 


METROPOLITAN RAILWAY CO.—During the half-year ended Dec. 31 
the services of electric trains were considerably extended, and the Inner 
Circle service is now being worked entirely by the new power, in addition 
to the local service between Baker-streetand Harrow and between Harrow 
and Uxbridge. Several of the electric locomotives ordered have been 
delivered and tested and are working traffic on the Harrow lino, The 
work undertaken by the G.W. Railway Co. of electrifying the Hammer- 
smith and City line is proceeding, and the new rolling stock for that 
service is being built. Until that has been delivered and the equipment 
of the line completed it will be impossible to dispense altogether with 
steam locomotives or to obtain the full advantage of the accelerated 
service which the electric trains are able to provide. 

At the meeting yesterday, the Chairman (Sir Chas. McLaren) stated 
that additional capital had been raised and spent on eleotrification works 
during the half-year, and that for various reasons they were not ina 
position to reap the full benefits of the new mode of working. He hoped 
they were within a few months of the time when steam would disappear 
entirely from the tunnels, and they would be able both to increase the 
service of trains and give their customers greater comfort. The expenses 
chargeable to the new electric working had been considerably greater 
‘than the saving they had been able to effect in locomotive power. 
Two things stood in the way of complete withdrawal of steam trains, the 
first being that the conversion of the Hammersmith & City Railway had 
not been completed, and the second that they had not got all their 
electric locomotives. All the electric rolling stock had been ordered from 
British firms, and he believed that in no instance had they paid more 
than if the orders had been placed abroad. 


SOUTH AMERICAN LIGHT & POWER CO. (LTD).—In the report for the 
year ended Sept. 30 last, it is stated that Mr. Thursby had paid off his 
debt to the company, and the money had been applied towards paying 
for the new plant, the whole cost of which, including erection, was 
£12,948, The trading profit from sale of current rent of meters and pri- 
vate installations in the Argentine (£4,896) showed an increase on the 
preceding year of 45 per cent. Another 240 kw. gas engine and alternator 
had been ordered, £0 that the company would be in a position to meet the 
3 demands for light and power during next winter in Bahia 
Blanca. 


SOUTH-EASTERN & LONDON, CHATHAM & DOVER RAILWAY CO.“ 8.— 
The report of the Managing committee of the boards of these companies for 
the half-year ended Dec. 31, attributes the large decrease in short-journey 
suburban traffic mainly to the increasing competition with the electric 
tramway services. It was proposed to re-open Charing Cross station in a 
few weeks. In the meantime the committee had granted permission to 
the Charing Cross, Euston & Hampstead Railway Co. to open the fore- 
court temporarily, for the purpose of facilitating the construction of their 
underground station, which would be in direct communication with the 
committee’s terminus. 


NEW COMPANIES, STATUTORY RETURNS. 
MORTGAGES AND CHARGES.. 


— —— 


NEW COMPANIES. 


LANCASHIRE ELECTRIC SUPPLY CO. (LTD.) (87,265.)—Reg. Jan. 18, 
capital £5,000 in £1 shares, to acquire business carried on by Lancashire 
e Electric & General Supply Co., and to carry on the business of manu- 
facturers of electric appliances, fittings, machinery, &. Reg. office, 274, 
Blackfriars-street, Manchester. 


PERFECTA SEAMLESS STEEL TUBE & CONDUIT CO. (LTD.) (87,287.) — 
Reg. Jan. 19, with capital of £40,000 in £1 shares, to carry on the business 
of ironfounders, mechanical and hydraulic engineers, tube and conduit 
manufacturers, &c., and to adopt agreements with the Perfecta Seamless 
Steel Tube Co. and its liquidator (R. A. Felton). 


STATUTORY RETURNS. 


ABERDARE ELECTRIC LIGHTING CO. (LTD.)—Return to Dec. 30 gives 
capital as £2,000 in £1 shares, of which 340 have been taken up. No 
calls have been made. Mortgages and charges, nil. 


BARSI LIGHT RAILWAY CO. (LTD.)—In return to Jan. 1 capital is 
£200,000 in 30,000 shares of £10 each, of which 16,000 bave been taken 
up. £10 per share bas been called up on 7,500 and £2. 10s. per share on 
8.700 shares, and £134,057. 10s. has been received, including £37,807. 10s. 
paid in advance of calls. Mortgages and charges, £140,000 debenture stock, 


BRITISH TRAMWAYS & GENERAL CONSTRUCTION OO. (LTD.)—In 
return to Dec. 28 capital is £300,000 in £1 shares, of which 241,000 have 
been taken up and paid for in full. Mortgages and charges, nil. 


BULLERS LIMITED.-—In return to Dec. 22 capital is £400,000 in 20,000 
ordinary and 20,000 preference shares of £10 each, of which 15,000 ordi- 
nary and 15,000 preference shares have been taken up. £10 per share 
has been called up on 7 ordinary and 15,000 preference, and £150,070 
has been received. £149,930 is considered as paid on 14,993 ordinary. 
Mortgeges and charges, nil. 

ELECTROMOBILE CO. (LTD. )—Return to Dec. 14 gives capital as £50,000 
in 45,000 ordinary and 5,000 deferred shares of £1 each, of which 35,924 
ordinary and 5,000 deferred have been taken up. £1 per share has been 
called up on 29,000 ordinary and £29,000 has been received. 6,924 
ordinary and 5,000 deferred shares are considered as fully paid. Mort- 
gages and charges, £3,483. 


LIGHT RAILWAYS CO. OF SICILY (LTD.)—Statutory report (dated 
Jan. 12) shows that 607 shares have been taken up out of a nominal 
capital of £12,000 in £1 shares. £600 has been paid, and £7 remains in 
arrears. No mortgages or charges. 

POROUS ACCUMULATOR CO. (LTD.)—According to return to Dec. 18 
capital is £3,000 in £1 shares, all of which have been taken up. £1 per 
share has been called up and paid on 1,007 shares and 1,993 are considered 
as fully paid. Mortgages and charges, £16,000. 


SIEMENS ELECTRIC APPLIANCES (LTD).—Return to Dec. 19 gives 
capital as £25,000 in 250 shares of £100 each, all of which have been 
taken up. £100 per share has been called up on 7, and £30 per share 
on 243 shares and £7,990 has been received. Mortgages and charges, nil, 


WALSALL ELECTRICAL CO. (LTD.) — According to return to Jan. 4 
capital is £25,000 in £1 shares (sub-division not stated), of which 12,000 
ordinary and 4,380 preference have been taken up. £1 per share has 
been called up on 10,000 ordinary and 4,380 preference, and £14,380 has 
been received. 2,000 ordinary are considered as fully paid. Mortgages 
and charges, £3,000. 


MORTGAGES AND CHARGES. 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.) — This company has paid 
off its £20,000 first mortgage debentures as at the end of 1905, and there 
are now no debentures of any kind. 


CONSOLIDATED SUPPLY CO. (LTD.)—Issue on Jan. 1 of a £500 5 per 
cent. debentures, part of series created Sept. 22, 1905, to secure £5,000, 
charged on company's undertaking and property, present and future, in- 
cluding uncalled capital. Holders, Consolidated Electrical Co., Ltd., 
oa House, E. C. No trustees. Previously issued of same series, 

2,500. 

FRINTON-ON-SEA & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)— 
Issue on Dec. 29 of £1,100 debentures, part of series created Oct. 26, 
1905, to secure £3,000 and 5 per cent. interest, charged on company’s 
undertaking and property, present and future, including uncalled capital, 
subject to £3,000 first mortgage debentures. Holders, W. Webster and 
Miss A. A. Mackay. No trustees. No previous issue of same series. 


PERTH ELECTRIC TRAMWAYS (LTD.)—Issue on Jan. 3 of £6,000, part 
of series created Dec. 22, 1903, to secure £50,000, charged on benefit of 
certain agreements, deposit, provisional order and Acts of Parliament, 
tramways, plant, &c., in Perth, Western Australia. Trustees, Lord Arthur 
Butler and J. S. Austen. Previously issued of same series, £39,600. 


PRIVATE WIRE & TELEPHONE INSTALLATION CO. (LTD.)—A memo- 
randum of satisfaction in full of debentures dated April 27, 1903, securing 
£2,000, has been filed. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.) — A charge dated 
Dec. 29, 1905, to secure £2,500 and 6 per cent. interest, has been regis- 
tered. Property charged, company's undertaking and property, present 
and future (subject to trust deed dated Dec. 8, 1903, and £160,000 deben- 
tures issued thereunder), ranking pari passu with a charge for a like 
amount given to Bruce Peebles & Co. Holder, Electric Conversion Synd. 


UXBRIDGE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Issue on Jan. 9 
of £400 5 per cent. debentures, part of series created July 14, 1904, to 
secure £35,000, charged on company's undertaking and property, present 
and future, including uncalled capital, No trustees. Previously issued 
of same series £33,000. 

VERITYS LISITED.—£40,000 6 per cent. debentures, created and dated 
Jan. 9, 1906, have been registered. Property charged, the company's un- 
dertaking and assets, present and future. No trustees. 


OITY NOTES. 


— — 


MEMORANDA (Jan. 25).— Bank rate 4 per cent. since (Sept. 28, 1905). 
Price of silver 30d. per oz. Consols 8971 —89f for money, 891:—891; 
for account ; 24 per cent. annuities 80;—89;. Consols Pay Day, Feb. 1. 
Stocks and Shares Continuation Day, Feb. 6 ; Ticket Day, Feb. 7. Pay 
Day, Feb. 3; Mining Share Carry-over Day, Feb. ö. 


CASTNER-KELLNER ALKALI CO. (LTD.)—The Right Hon. Gerald W. 
Balfour has been elected to a seat on the board of this company. 


LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past half- 
year show an available balance of £7,460. 4s. 43. The 5 per cent. pre- 
ference dividend will absorb £3,675. 17s., the balance forward being 
£3,784. 7s. 4d, 
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ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


» 
| Ino. 
Line. Zer | or Dec, 
| (a) No. of 
| weeks. | 
EE & £ 
Aberdeen Corporation . Jan. 20 1, 19 7 17 84 
Airdrie 9995050090096 Q3 000068 696 G00 » 19 199 + 31 9 
Anglo-Argentine 99969900949» [1] | 1 470 T Tee E. 
Ayr Corporation % % soo 77 1 
Barnsley 990900000000000000000 . " 12 | 139 E 7 | 3 
apg leetria ‘Trams. Lid. oe 1 E | if in i : 
Electric Trams, 15 
Birkenhesd Corporation » 21 987 + 121 8 
Birmingham „„ 20 412 + 102 42 
*Birmingham & mI » 12 l 1,907 n 850 l 2 
Blackpool 8 77 18 860 + 44 i 8 
Biaekpool and e » 2 l4! - 10 8 
Bolton seen. a $ 1,784 t x i Se 
Bournemouth Corporation.. „ 4 2 
Bradford Corporation .. „„ 20 8,415 | + F555 42 
Brighton Corporation .....| „ 21 766 — 68 48 
Bristol Trams & Oarriage...| », 19 4,913 + 612 | 29 
Buenos Ayres & Pelgrano.. ., 31 98,509 + 476 8 
Buenos Ayres Elec. Trams Tec. 28 — 1,448 - 8 
Burnley Oorporation........., Jan. 90 1,086 + 154 43 
Burton Corporation ....... „ 21 NI 16 644 
Bury Corporation . „ M 829 eo 111 
Calcutta 00. ... œ 20 «48,46 ＋ 22.891 8 
Camborne- . 1» 20 104 + 6, 12 
Carlisle Tramways Co.. „ 20 162 + 2&0 | 8 
Cavehill .............. . » 12 $7 = 8 2 
Oentral London way..| » 20 7,00 - 395 8 
„Chatham Dist. Lt. By... „ 18 63 + 91 +48 
oA e n M9 | 8 
e. n , pa 
898 n es »9 18 169 + 26 | 95 
Cork Electric Co...| „ 18 1411 c 11 13 
Devomport & Dist. Trams. „ 12 41, - 49 | 3 
Dover 890 680 O88 99* »9 20 185 | + 80 $42 
Dablin & way...) » 10 80 | - 6 33 
Dublin United. .. .. „ 19 4,558 + 265 | t 
Dedley—Stourbeidge........ Ty 13 142 + 22 ! 9 
Dundee „ | 956 | + 172 $85 
Bast Ham 2060000090000: 97 20 ! 8.2 + 231 42 
Gateshead & Dist. Trams...) „, 12 872 | + 85 2 
Glasgow Corporation. .. , 70 | 14,48 | + 1465 84 
Glos so p . .. b „ 20 120 | + 19 8 
Gloucester Corporation ...| ,, 17 249 | + 16 42 
N [ITITI [1] 12 210 + 13 2 
Gt. Northern & City Bly....| , 20 1,798 | + 18 8 
Greenock & 9 „n 12 529 + 60 2 
Halifax ese 1 17 1.348 4 249 42 
Hartlepool WAYS ......| „„ 12 385 | + b 2 
Hastings Elec. Trams Co. „ 18 899 - 8 
Huddersfield *99090000000090 09* » 20 | 1,568 | + 2:5 42 
Hull sense] „ 10 2,962 | + 204 42 
oe t. Coun...... 9 19 20 | 10 t 2 | 3 
pswich COE porn seq 98 I 
y at Thani Co: . ) n | 80 + " j^ 
lddeerminater Distriet.. | 9s 55 
Kilmarnock Corporation.. . » 2 138 - 1 | 86 
ecco: » 17 192° + 12 20 
Lenarks ms Co... | „ 18 118 + 0 t3 
„66% %% „%%% %% O LL 12 142 + 43 2 
Leeds % 000 eee i 2? 19 5,510 + 68b 42 
Leleoster FOR "m » 90 | 2,018 + 895 8 
Liver pool col rahad E esu aL MES — 72 5 
2 "x Ve = 
Liverpool Cerp.rati n .. n 18 ! 10,410 E 479 3 
" 3,8 + 3,183 » 
London Oounty Council „ 18 | 18,987 4 1,857 f $1 
e099000099060009000 %: A 9 20 120 + 7 16 
Maidstone Corporation... „ 18 97 | + 11 42 
Manobester Corporation ... „ 20; 12,053 | + 3,247. 42 
Mersey Railway ............- X : ES b iu D x. 
Merthyr %% %%% % % %%%. [III »» i 16 = 6 2 
Metropclitan Dist. Railway, » 21 8,161 + 403 3 
* Metropolitan Bleo. Trams i „ 19 2767 + 779 2 
Middleton 0*9099090009000099909€ 9? 12 279 + 27 2 
Musselburgh ...... 3 » 11 156 éd oe 
Nelson Corporation 99990090 ts 20 128 + 81 | 43 
Reve. On. j. ee » 20 8 H E à 43 
(Mon. e990909000009*9* 15 2 4 7 H 
No pton Corporation » 19 882 + 71! 41 
ton & S» oo 12, 500 T 22 2 
N | » 2l, 1,523 + 20 48 
Perth (W. A.) Elec. Trams j » no ' + m 13 
%%% %%% ?9 i e o- i 2 
Pontypridd Dist. Council... 1 „ 20 137 a 12 
Port&sm:uth Corporation... » 20 1585 + 2 41 
Potteries ecenccese ecvecasences P 13 1,74) | + 62 2 
Preston Corporation. $e 1 620 ! ude | 2 
B ee a 608 ' + 66 8 
Rothesay MN Me ccu E 
09060000006009000900900000* 17 1 0 
Salford Corporation . „ : | 4012 + 129 48 
Sheerness 900090009 00000090000* ) 10 5 ^ 5 | 2 
Sheffield Corporation ...... „ 21 4,767 + 608 43 
Southampton Corporation. n 4 940 + 188 15 
Southend Corporation... „ 17 | 248 | + 97 42 
Bouth Tramways ....| „ 12 | 991 -+ 6 2 
185 ordshire Ie e 5 | js E 131 4 
on. „ + 35 2 
Sunderlard Corn. . „ 21 | 1,174 + 155 42 
Batian Cone 8 e Les "da | 711 + 261 2 
on [IIXILI est [TT [I1] eee 
Taunton . . „ 12 46 - 5 2 
Tynemouth and District .. » 12 157 ins 7 2 
Trams Co. . . „, 10 8:0 | + 4, *1 
allasey District M 3e 4 709 + 148 | 42 
W 60 %,˙⁰⁰%%ꝗ/˖ἄjůüjE0 0. eee » 20 | 485 + 96 8 
W n Corporation » 13 316 + 61 42 
5 = he is 18 2,036 + 1067 i 
eston - 9 % 77 1 f = 4 
Wolverhampton Corpn...| „ 17 883 | se | 2 
, Wolverhampton District ... n 12 878 | + 48, 2 
qe enter. „eee eee eee eee 59 s £02 | "d 1 ; 
"9909900007092 T] IAIITI 8 P 
Yorkshire W.B, Trams ..| „ 21 6i + 248 3 
Yorkahire Woollen District » R 816 + 274 2 


(a) These comparisons are with the corresponding period last year, 


ł Minus 2 days. § Plus? days. 


*| Minus 8 days. 
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RANGOON ELECTRIC TRAMWAY AND SUPPLY CO. (LTD.)—The su b- 
scription list for the issue of first mortgage debenture stock and cum u- 
lative preference shares of this company, advertised in our last issue, 
closed yesterday (Thursday). 

ST JAMES’ & PALL MALL ELECTRIC LIOHT CO. (LTD.)—The directors 
recommend a dividend for the half-year ended Dec. 31 of 7s. 64. per share 
on the ordinary shares, making a total distribution of 124 per cent. for 
the year. 

SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)--During the 
quarter ended Christmas 2,757,087 units were sold, realising £21,725, 
against 2,546,868 units and £21,760 for the same period last year. 


STOCK EXCHANGE NOTICES.—The Stock Excharge Committee have 
appointed Jan. 31 & special settling day in 90,000 £5 fully-paid ordinary 
shares of the National Telephone Co. (Ltd.), and have granted quotations 
to a further issue of £164,824 sterling 500-year 4 per cent. redeemable 
debenture stock of the Commercial Cable Co., and to 20,000 £10 (£9 paid) 
and 10,000 £10 (£5 paid) shares of the Newcastle d: District. Electric 
Lighting Co. (Ltd.). Thecommittee have been asked to appoint a special 
settling day in and grant a quotation to £150,000 44 per cent. first mort- 
gage debenture stock of W. T. Henley’s Telegraph Works Co. (Ltd.) and 
also to grant quotations to 60,000 £10 6 per cent. cumulative 5 
shares and £600,000 44 per cent. debenture stock of the Bumbay Electric 
Supply and Tramicays Co. (Ltd.), and & further issue of 3,128 £5, fully 
paid, and 50,000 £5, £1 paid, 44 per cent. cumulative preference shares 
of the Westminster Electric Supply Corps. (Ltd.). 


WATERLOO & CITY RAILWAY CO.—A dividend at the rate of 34 per 
cent. per annum (the same as in 1904) for the half-year ended December 
has been declared, £380 being carried forward. 


COLONIAL AND FOREIGN INVESTMENTS. 


cq å | | 
2 8 | Price | S T DIVI- BUSINESS, 
d E | NAME, Wed. aE DEND . WEEK TO 
B Jan. 24. 2 DUE. JAN. 24. 
a. la > 
: ELESTRIG RAILWAYS P Bigh Low: 
i |; £ 8. d. est. ' est. 
b; 8/0 | Anglo-Argeptine o Mares... tg-83 111 O Ap, Oct; tj? £i 
5; 29 , Do. 63% Cum. Prei. bi- 4 80| a 6 tit 
. 6% , Do. anent 6X Deb. den 140 —143 41 3 6|) a abs 
8t. 6% | Auckland Elec, Trams 5% De 
eee QW) ee ne ee: 10$ —106 4 14 3 . [i65 14 
5 .. | Brisbane Electric Tri ma. Invest T 
b 6 | Do, 6 Cent. Cum. Pref. DD -i 0 E 4 ea» ee oe 
St. 44% Do. Nc Db. Prov. Cis, 3 —16 at 9 - 9tà | 95 
St. 6X | British Columbia Elec. Riwy.. 
| Def. Ord. 9292 „46% 255 20 —1 13 i 4 17 6 e 1273 12:1 
St. Ex [t De. Pref. Ord. Sissies n: 110 —-l'8 4 8 4| . MED. 
| 6% | Do. 6Y Cum.Perp. Pref. Stock. 103 —111 4 10 0 — dí . 
414 Do. per Cent. at Mort. Dbs. 103%—1(52 4 5 9 2 m cas 
i 4 + Do: encores | Towe Debe. .. cM - : : is TET 
uenos an o S - = HT 3 2 
tU % . 6 ar Cent, d 4 Tm. Pref 5j-6 5 0 0 a 6 ee 
( 8/0 | Do. ae ent; De D bs 9% %% %%% 0 t4—t b 4 0 | em 513 574 
St. bx | Do. r Cent. De eee vecesces 105 — le 7 | 4 13 6 | em ae oe 
Bt. 5X | Do. 5 aud Deb. red.) 1 101 —14 413 b a 
Bt. 5% Buer os Ayres Elec. Trams (1901) 
L a %%% %. 16 — 93 6 2 0 . . s 
lt; 64% Buenos Ajres Grand National | | 
537 Pref. Debs. 699599409 100 — 104 b 5 9 oe ee | ee 
1C0| €% Do. 0; let Deb. Bonds....... 100 —104 6 17 0 sa a ee 
6 Celoutta vri (Ncs. 0 100) f£1—10 45 € m ck (Ss 
5 176 Do. Nos. 105,001 to 187,610 . i!. "X c 
wn | 44% % Jat Deb. Stock (red.).. 104 100 4 6 0| LL  . | .. 
1 (40 ape Eleotrio Tram Shares 1 4-14 4 8 10 ES Ji a 
Bt. & Co lombo Trams & Ltg. 5X Ist Mt. 
Dod (red) és wes 2 —104 416 0 5 
Havana Elec. Ry. Con. Mt. 5 
$1,000 60 year Corp. Pds. ...., 97 —9*. id Seog cw 
NET Libon Elec. Trams Ord. ........ me ES | is "T 
1 off} | Do. € Cum. Pref. ............ )]1—-1d 147 4 E 
1000 Do. b Reg. Moit. Deb "600 hu AIT Ó »z T" 
8t. b, | Madras Elec. Trams 57; Deb.Btk. 101 —108 417 0 Ja, Jul T 
100 b% | Montreal es Ry. St'g 5% Mort. 
1 | i 8 (1908 44% Deb ———— 102 ca 415 0 à ak 
00 44% | Do. 4 1 104 —1 06 ( 5 6 T os | ae 
Bt. 5z rei rep Trams. lat Mt. i 
14 —17 418 6 e ipo .. 
.. 82 fas Bu "Tramway, Light ard ' 
x Power Co. $100 Stock. 146-148 6 8 0 92 e 
| 5% | Do, 5% lst Mt. $t00 Dbs  ......|9t,.—167 5 0 0. .. ds 93 
| ELECTRICITY SUPPLY. 
t .. | Adelaide Elec. 8'Dly Co. € Cu. Pr. 41—'1i C 7 v: 
t 8/8 | Calcutta Elec. (1-30,000) ........ sf v1 49 0 € 13 td 
IC 1% | City of Wellington Elec. Lt. and 
Power 5% Beg. 1st Dbr. .... 50 —f2 416 0 63 | 
6 | Cordoba Lt. and Power Co. lat Mt. 
Btk. 2100, 000 5 Bis........... 4 —0 5 4 0 
b. Elec. ae & Trac. Co. cf Aust. ! 
6% Cum. Pref. ................ 941- 3 E s: 
8t. 6% Do. 6% / Debs. sid Walenta PR eh 25 —10 5 20 0 " " 
10 .. | Havana Electricity Co. Shares. s4—fi = ion 8 
100, k. Do. 67 Dbs.ise.at 95, Scrip, all pd. 92 —í4 5 6 8 Sa on 
St. 56/2 Ino ian Elec. Sup. and Trac. Co. 
| Db. St. Rd. Prov. Certs.. its —1liu 5 0 U | ^ 
16 88d! Kalgoorlie Elec. Power & lig. 
| 6% Cum. Frei. . . C Hou 
1) 1/0 | Band Electric .................. ob. Ji-J4 1 dern ee EL 
l .. | River Flate Electricity Co. Ond... 12 2 2 a gee. ee 
1 1/7 Do. 55 NOD. Cuin. rez. dz- 1, T i» ae z 
St. b. Do. 6% Deb.Sto.k. 101 —H3 417 V (3 10.4 
b bu Rosario Elec. Co. 67; Pref. (1- -12, C00) 6$1—51 5 4 4 f oia RS 
b $:. 8d m Royal kieo., Monir i T 447 da 5 = . 3 3 U ee | ee 
ee 42% Kleo., Montreal 4 st | | : 
i rt. hd es | 100 —1i(3 | 4 7 56 Ap, Oct. | «se 
. 5% Shawinigan Water and Power 5% | | | 
Bde., Scrip............ eese sse. (101 —103 | 417 0! 12 
* in calculating = ei allowance = been made for accrued interest but not 


tor r edemption, f. Ex Dividend. 
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eee COMPANIES SHARE L LIST. 
9. 2 Price T Dryrzs BUSINESS, ||| pE 
NAMB, Wed. b FE Warz To ||| 313 NAME 
35 Jan. 24. JAN. 24. & 
=) ac a | 6 
Rig LC. 
ELEGTRIG RAILWAYS, TRAMWAYS,&s. & s. à. est. | est. | | ELECTRICITY SUPPLY. 
1| = Bath Bleo. Trams Pref. Ord. .. . . . 3—1 e . Ti} 014% Bournemouth & Poole Fags Sup. Ord. 
1| 0 Do. 5% Cum.Pref. .... SPUMA i7 AP i ue ; NUM 10800 df pet Cent Com. Pref 0... 
St. 44% | Do. Ist Mort. Deb. Stock 94-1 oe j Fref. . · . 
St. 44% 6 am Midland e Ba B 101 -18,4 7 9 oe 10) oe t. üx | Do : sir Oat De Deb. 3 
10! 9 Bristol Tramwa ways an e 17 Aa : E a Feb, Aug Pll Seale d x E =e Lt. & ame! 5 
10 é Do. Cum. (folly pet paid) « %- 600006 10 —1( oe ee ao f 
— 215 6 [ itd sd 6! 4/6 | Brompton & Kensington Elec. Sup. Ord. 
88. 4 De. A Bee Dent. De bes ires ens 1 ne - d : eb, Aug fall ela | De T per Ceat Peat. 
10 eo 5 ond ind Com Ed | 10111 5 8 0 | Feb, Aug | 1| 10% [st. 4% | Central ec, Bay Guar Bb. steck 
EN b Do 3 Dec Gent. Perpetual Debs ......| 119 —121 4 2 8 soo Duel 119 6| $8 | Chs cer bd addon Sag. Co. 
Bt. Do. 4} per Cent. $nd Deb. Stock. . 28 —100 4 10 0 ee oe oe b| 2/8 e 066 coc coe 000000 000095 
"Cent IL d Ordi (5 — 97 4 2 6 June, Deo 963 eth 8t. é Do. — Stock (rod. 99: 00009. 000000 
Bel € Do. 4 ee Cenk Pref. took . 104 Ice 8 15 4 "ES ME d Do. Chey Undertaking £44 55 Pref. 
Bt. é . Deferred Btock .. *09»20«90990:90€ 900007 £6 = : 10 3 1111 1113 b 9/8 C 2 Electric Su ply 5 
100 é t Do. 4 per Cent. Debs... eee eO u Ht 4 u 6 St. 4 4 Des per Cent. eb. Stock - 2 
0 4% psy Cent. Int Mort. 1 egi Tu 10-4 43 17 0 3: .. | 2. I| 10| 8/6. | City of London Electric Ligh rd. 
* 2 City a» South Con örd.] «8-456 |4 8 8| Sed Aug | 443 | 44 10| € Do. 6 per Cent. Cum. Pref. ............ 
Bt. By De. 6 per Cent Pern. Pi. (1891) .. 120 —1:58 4 1 4 | Feb, Aog |. -. | -. |||Bt. by 5 Dt 5 ify tad Deb. Si Xem )e- 
Bel 62 | Do. (1880) Cue Pere Pret. (189D) . 117 —120 4 8 4 A «| +: [86] e3% | Do. 43% tnd Deb. Stock (red. iij 
B. 2 Do. aper Con Perpetual Babe | 106 . | 18 4 | tay, Nov pi | || 8| ei | Do... Do: 6x pon cos. jc 
10 ep Dubia Gaited 1 Tan ; 12000) Ae Ord. y d : ee 34g] .. a i m et E Pani pply Ord. 
0 er Cent. Frei e ee ee : 
10| 4/0 | Gt, Nort ern & City Ri EU . Prt. Ord. (4%) 51—12 6 19 0 511 Bt. 43% Do: 43% Bob Mook (all pi ad 
ee Ore Bieter NI Seng — 8-9 |4 811 E 8 | gull 6 31 Folkestone Electricity Supply Co. Ord. 
er e * 0 99000. 
Bt. | 44% | Hsstin : & Dist. Elec. Trama. Co. 4j T— C 1024 lice My 13% Do. ist Deb. Stool ed) 
es 00 „ v - e m. 222 „„ „„ „„ „„ „ 60% „6 „ ee - de Ove e 
10 9% f Imperial Tramways Ord .. . 25739 [5 9 1 ManBert| sg 4% | Porw les it g Forer TE bd) 
6. 4 Do. Cent. Debs. Leones] 110 —112 | 4 0 4 Jan, July "Mp" 6| 6/0 | Kensingtn. & Kngtebdg. rd. 
86% 4% tenet Elec. Trams & El. ü PE) fi- 21 |9 8 6 fis} fh [| 56% | Do. e per Gent. lat Prof.. e-so. 
BE. 4 154 per. Cent. Deb. Steck ie -en. f9 —87 1412 0| = ~- | .. St | 4% | Do. t pere Et 8 0 » Stock (red.) .. 
10] % | Liverpool Overhead Railway . ww.) Bic Hp |313 O | Feb, dog.) „ 6% | Meme a ii Station) 4 tX Dab, c Deb. Stck. ed. 
20 4% | tendon United fama. bf Cum Pre, paia | a 6 rent |< | c [| B Me | Be. Sper Gent g 
ndon Un i : — = arch. Ses 
m. 4% ee p ton, Mort. Deb, block TOR ” Ang 400 ia 98 | . BE lix ne ot Cont. eee pas. eene 
ae @0e 202002 006640 9006 009 — as a» oes ee Do. per Cent. Cum. f... 3 
Bt. Do. er Cent. Perp. Pref. ..........| 8 —11 d» = ex: [^ s b Do t Cent Deb. Stock let Mori. 
1 ee Metropolitan iles. qme Der 99* % 809007 12— 5, 4 TA l = l ee Sb ; Z | Do 21 per S rent Mrt. Db. 8 red.) 
„f! Den Bod ae -NS 4 50 = 1106 | .. 10% «17 Midiandilec Corp for F. B. iat Rod. Db) 
uro: | See Gen Nate pe Ceo Pi] -ü . | May” | ME 301712 | Newcastle & Diat.Elec.Ltg.Ord.£9 paid 
1010/0 | Potteries Electric on rd.... . ef=} e 8 5| „. 109 447 "Noweaatle Kloc. i rer 
10| 5/0 Do b per Cent. Ctm. Pref. ........| £9—10} |427 6 Feb, aug 5| 84 Do. 8 per Cent. Nop. Cum. Pref, 
Bt. 63% 4$ per Cent. Deb. Stock . 6 6% „„ TEX) 103 —1CU 4 5 0 a eo ee b 47 Do. 47 Mort. Deb. red. 1907. 5 
1C0| 6% sopieriand Dist. E Elec. Trams. 6% 1st 12 —97 580 053 | 98} w 8% Northern Counties Elco. Sup. Sse 
„ 5% | Underground Elec. Rys. Co. of London! ss 79 . 1 0 me, 10 44x | E Notin g Hil ieoi Ord. 35 
„„ ene Oe £4 —$7 1 2 0 | June, Deo | 4 |>.. [| 20) 6/0 | Do. £ per Cent. lat Mt, Beba. 
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NOTES. 
— — 

WE close this week our series of Tables of Electric Supply 
and Traction Undertakings of the United Kingdom with a 
supplement sheet containing detai!s with regard to the electric 
railways and tramways. This sheet is divided into three 
tables. The first (Table IV. of the series) relates to the 114 
tramways which are supplied from combined lighting and trac- 
tion stations ; the second (Table V.) to the smaller number, 47, 
with their own power houses ; and the third (Table VI.) to 
electric railways, of which there are now 10 in operation and 
9 more under construction. The tramways and light rail- 
ways under construction number 9, and particulars of these 
are also given on the sheet, as well as the schemes still 
in the “projected” stage and a reference table giving 
the names of the tramways serving various towns. The 
tendency of supplying tramways and lighting from one 
works still continues to find favour, for, while Table IV. 
is increased by 11 entries. There are only two additions to 
Table V. The 114 "combined" stations supply 1,190 miles 


of route (1,860 miles of single track), and the 47 tramways of 
the latter class have a mileage of 780 miles of route, equiva- 
lent to 1,180 miles of single track. The former tramways 
possess 5,060 cars and the latter 4,360. To conclude this 
note, a comparison of the total mileages with last year will 


doubtless be found interesting. On January 1, 1905, there 


were 1,770 route-miles of tramways in the country, equivalent 
to 2,740 miles of single track. On January 1, 1906, there 
were 1,970 route-miles, equivalent to 3,040 miles of single 
track,—an increase of about 11 per cent. in each case. Last 
year there were 106 route-miles of electrically-equipped rail- 
way, equivalent to 212 miles of track; this year 150 route- 
miles, or 285 miles of single track, an increase of 41 and 34 


per cent. respectively. 
— — 


Mr. FELL's Paper on brakes attracted the best attendance 
that has been seen at a meeting of the Tramways and Light 
Railways Association since the memorable fiscal discussion. The 
Paper was well worthy, not only of that mark of distinction and 
the practical and useful discussion which we report in this issue, 
but of much more careful study than could have been devoted to 
it by either hearers or speakers. Itschief value lies in the tables 
of tests of various brakes, and of the same brakes under vary- 
ing conditions upon a particular length of track. The pro- 
vision of good recording instruments on the cars eliminated as 
nearly as may be the errors due to personal equation, and the 
results may therefore be compared with considerable con- 
fidence. Such discrepancies as present themselves are pro- 
bably due to those differences of rail surface, which vary with the 
weather and cannot be standardised for experiments necessarily 
limited to a few hours in each week. At present the records 
stand as the best available data on the performance of tram- 
way brakes. In view of the importance of reliable brakes, 
especially under London conditions, in the prevention of acci- 
dents, and the reduction of lost time, the expenditure on these 
tests was well warranted, and Mr. FELL must be thanked for 
taking the trouble to publish the results to his colleagues. 


THE most striking result is the superiority of the magnetic 
track brake of the new pattern. Provided that sufficient pres- 
eure can be applied to it, a track brake of any pattern has a 
greater range than wheel brakes, which are limited by the 
adhesion. As soon as the retarding force exceeds adhesion, 
skidding occurs and the retardation immediately falls. As the 
adhesion available depends upon the surface condition of the 
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rail, it follows that wheel brakes are variable and uncertain in 
action—the loss of braking effect by skidding is the common 
cause of runaway car accidente, and of most collisions between 
tramcars and other vehicles. 


THE effect of the track brake is only limited by the pressure 
that can be applied and the coefficient of friction available. 
Mechanical track brakes may theoretically carry any pressure 
up to the full weight of the car, but such a limit is never ap- 
proached because of the risk of derailment, and the loss of 
wheel-brake power. Whatever weight is taken by the slippers 
is taken from the wheels. The magnetic brake has the 
peculiarity that it does not take weight off the wheels, as the 
pressure is entirely due to magnetic pull It may thus con- 
ceivably exceed the car weight, but the full weight is in any 
case available for wheel braking. It is here that the magnetic 
brake scores over the mechanical as regards available retarding 
power. Rapidity of application is another important advan- 
tage. The hand-applied track brake is, in effect, a jack, by 
which the driver raises the car more or less, and is for that 
reason slow in application. It is in fact only fit for keeping 
car speeds under control on the descent of long inclines, but 
for that purpose is an excellent and reliable device. Theory 
and practice were both represented in the oral discussion fol- 
lowing the delivery of the Paper, and the whole report merits 
careful study by the engineers and managers of tramways. 

Noisy tramcars have disturbed the peace of Ealing, and the 
Board of Trade, attending to the Town Councils complaint, 
investigated the matter in the person of Col. YORKE, as re- 
ported in our lastissue. Loose and rattling brake gear account 
for part of the trouble, an example of oversight in inspection of 
a rather too common kind. Such things as gear cases and 
dust guards make a noise altogether disproportionate to their 
importance if allowed any chance of rattling, and are over- 
looked in the shed from the cars being examined at rest only 
or from heedlessness. The irritation produced by these jang- 
lings is not realised by the average shed foreman, but he can 
be taught. Loose and low rail joints are more difficult to 
remedy. The elimination of joints by one of the welding pro- 
cesses seems the most hopeful resource. The corrugation 
trouble is the most persistent of the noise producers, and its 
cure the most tedious and expensive. Exact and frequent 
Attention to the wheel gauge of cars may delay the onset of 
the disease and retard its spread, but prevention will probably 
be achieved only by a modification in the composition and 
quality of the rails. The tramcar kept in good order, on a 
well-laid and maintained track, is a quieter vehicle than any 
other of equal capacity, hence the gong. It must not lose its 
character by slackness of management. 

SINCE that pioneer in electric traction, Mr. FRANK J. 
SPRAGUE, broke a lance in favour of high-tension continuous- 
current traction for railway work some weeks ago in an open 
letter addressed to the electrical press of America, a wordy 
warfare has been, and is still being waged between the advo- 
cates of continuous-current and alternating-current traction. 
Side by side with the mutual personal attacks into which the 


| 


open ;.. d eau or Sede between the various groups of vested 
nterests has degenerated of late, there is to be found some 
valuable comparative information which helps to draw the line 
of demarcation between the fields best suited to either system. 
Such an article was recently contributed to the Street Rail wa 
Journal by Mr. D. G. LAMME, and from it we have culled the 
interesting passages relating to the limitations of high-tension 
continuous-current traction. This abstract will be found on 
p. 637 of this issue. Few are able to speak more authori- 
tatively on the subject, for Mr. Lammr, though now best 
known as the Westinghouse Company's expert for single-phase 
traction, has in the past been closely associated with con- 
tinuous-current work. The greatest hindrance to the introduc- 
tion of high-tension continuous-current traction is stated to be 
the increased liability to flashing at the motors and at the 
rotary converters at the sub-stations. Since, however, the 
author generously describes means for overcoming these diffi- 
culties we do not think that he has proved his contention— 
viz., that 1,500-volt traction motors are at present out of ques- 
tion. We might recall here the tests made by Messrs. J. J. 
Rieter & Co. on some 90 H.P. traction motors which were run 
successfully at voltages up to 1,700 volts (see The Hlectrician, 
November 17, 1905, p. 188). True, the tests were carried 
out in the test shop, but the mere fact that a considerable 
number of these motors are now being built for the Bellinzona- 
Mesoeca electric railway, with a pressure of from 1,500 to 1,600 
volts between trolley wire and earth, inspires confidence in their 
success under working conditions. 


———— a . — 0 — agp — — ——————— 


Personal.—Mr. H. A. Wilson, D.Sc., M.A. (Cambridge) has 
been appointed Professor of Physics at King' s College, London, 
in succession to Prof. W. Adams. 


Congress of Scientific Societi es.— The 44th Congrès de 
Sociétés Savantes will be opened at the Sorbonne on Tuesday, 
April 17th, at 2 p.m. It will be held till the Friday, and on 
the Saturday it will be concluded by a meeting in the great 
Amphitheatre of the Sorbonne, presided over by the Minister 
of Public Instruction and the Fine Arts. 


Cable Interruptions and Repairs. 
Date of Er ee Date of Repair. 


Tarifa—Tangier ............ Jan. 18, 1904 

Jamaica —Colon ...........- Jan. 10, 1905 — 
Cadiz— Tenerifffe July 20, 1905 — 
Puerto Plata —Martinique Dec. 15, 1905 — 

St. Thomas—8t. Kitts Dec. 29, 1905 Jan. 80, 1906 
Bolama—Bissao ............ Jan. 19, 1906 — 


Private Bills in Parliament. No proceedings of importance 
have taken place before the Examiners of Standing Orders in 
Parliament during the week. A number of electrical bills 
have been passed and reported for first reading. It may be 
mentioned that when the London and Brighton Motorway bill 
was called yesterday no appearance in support of it was made, 
and the bill will accordingly not be proceeded with this session. 

The Simplon Tunnel.—In view of the statements which 
have appeared in some of the daily papers that the Simplon 
Tunnel had been opened for traffic, we think it well to point 
out that, according to the statement of the London agent of 
the Swiss Federal Railways, the passenger traffic will not be 
commenced until the electrical installation is completed in the 
spring. 

New West Coast of South America Cable.— The first section 
of a new cable to serve the west coast of South America has 
just been successfully laid. The c.s. “Faraday” recently 
arrived at Iquique from Valparaiso after completing this work 
The cable will be continued from Iquique to Churrillos (Peru), 
making the total length 1,681 nauts. The section just com- 
pleted is 911 nauts long. 
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The Tramway Accident in Liverpool.—Referring to our. 


note in last week's issue on the recent accident on the Liverpool 
tramway system, we understand that, following on the request 
of Sir Charles Petrie, the chairman of the Liverpool Tramway 
committee, Colonel von Donop visited Liverpool yesterday for 
the purpose of holding a Board of Trade inquiry. 

Students' Section of the Institution of Blectrical Engineers. 
—The second visit of the students’ section of the Institution 
of Electrical Engineers to the Post Office Central Telephone 
Exchange has been postponed from February 10th until 
March 3rd. The students’ meeting arranged for February 14th 
has been postponed, and the annual students’ dinner will be 
held on February 15th at the Holborn Restaurant, at 7 p.m. 
for 7:30 p.m. : 

Junior Institution of Engineers.—On Friday, January 26th, 
Prof. J. D. Cormack delivered the honorary member's lecture 
before the Institution of Junior Engineers at Westminster 
Palace Hotel, taking for his subject ** Notes on Boiler Trials." 
After pointing out the objects and uses of such trials he set 
forth the requisite balance-sheet, and indicated the measure- 
ments, &c., necessary, and the chief statements to be made. 
Reference was also made to the system of conducting boiler 
trials recommended by the committee of the Institution of Civil 
Engineers. On the following afternoon, Saturday, January 27th, 
a visit was paid to the engineering laboratories of the Univer- 
sity College, Gower-street, where Prof. Cormack demonstrated 
the methods of conducting a boiler trial, one being in progress 
at the time. The Pender electrical laboratory was also open 
to inspection, through the kindness of Prof. J. A. Fleming, 
F.R.S. About 100 visitors were present. 

Wireless Telegraph Notes.—In a communication with a 
iypewritten signature, the American De Forest Wireless Tele- 
graph Co. informs us that on January 3rd the De Forest long- 

istance station at Manhattan Beach sent a message which was 
correctly received by the operator in charge of their installa- 
tion at the naval station in Colon, Isthmus of Panama. This 
distance is 2,150 miles, and, the company states, established a 
new record for long-distance wireless work that has been 
officially authenticated. The confirmation in this case, the 
communication continues, comes from Admiral Manney, chief 
of the bureau of equipment of the navy at Washington, and 
leaves no room for doubt that this distance has been suc- 
cessfully negotiated. The letter concludes with the remark 
that it is significant to note that the distance from New York to 
the west coast of Ireland is but very little greater than to Colon. 

According to the Manchester Guardian, the wireless telegraph 
system wl ^ has been established between Sórvaagen and 
Röst in the Lofoten district of Norway will be formally 
opened in a few days' time. 

Iron and Steel Institute.— The annual general meeting of 
the Iron and Steel Institute will be held at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, London, 
on Thursday and Friday, May 10th and 11th next. The 
council will shortly proceed to award Carnegie Research 
Scholarships, and candidates must apply before February 28th. 
The awards will be announced at the general meeting. In 
place of the ordinary autumn meeting, a joint meeting of the 
American Institute of Mining Engineers and of the Iron and 
Steel Institute will be held im London on July 23rd-29th. 
The Lord Mayor of London has kindly consented to act as 
chairman of the London Reception Committee, and will give a 
conversazione at the Mansion House on the evening of 
July 24th. The annnal dinner will be held in the Grand 
Hall of the Hotel Cecil on Friday, July 27th. A full pro- 
gramme will be issued later. Members are invited to take 
part in the Sixth International Congress of Applied Chemistry 
to be held in Rome from April 25th to May 3rd. One of the 
sections of the Congress is devoted to metallurgy, and among 
the excursions will be one to the ironworks of the Island of 

Elba. The subscription to the Congress is 16s. 

Electricity Supply in Paris. —In our issue of December 8th 
last we reviewed the present position of electricity supply in 
Paris. It will be remembered that the companies supplying 
there hold concessions which will expire shortly, some on 
April 8, 1907, and others at different dates up to December 11, 
1908. It is therefore necessary that arrangements should 


be made to ensure continuity of service after these dates. 
After prolonged deliberation and the consideration of tenders 
and offers from the present companies and others, a report 
was submitted by the Prefect of the Seine (M. de Selves) 
recommending the acceptance of an offer made by the Société 
pour l'Exploitation de l'Energie Electrique à Paris (a syndi- 
cate formed by the two large electrical companies, Schneider 
& Co. and Mildé & Co.) to take over the whole supply under 
agreement with the companies now working. Apparently this 
recommendation has not been accepted, for the last issue of 
the Industrie Electrique contains an announcement to the effect 
that the Paris Municipal Council invites “offers or propo- 
sitions " relative to the organisation of the future electricity 
supply service in Paris, either including a service of a tem- 
porary nature for the first few years, utilising possibly the 
plant of the present companies, or on the basis of the future 
service independent of any “transitional” period. Offers are 


'to reach M. de Pontich, Directeur Administratif des Travaux 


de Paris, at the Hótel de Ville, on or before March 1st next. 


City & South London Railway.—Sensational accounts 
have appeared in some sections of the daily press with regard 
to a slight mishap on the City & South London Railway on 
Thursday night last week, and we are glad to be able to state 
that the incident was of a comparatively unimportant nature. 
The real circumstances were as follows: The driver had a 
difficulty in keeping his automatic circuit breaker in when 
running in full parallel, and so came back a few steps on the 
parallel resistance, in which position he ran between a few 
stations. Between the Oval and Stockwell this resistance, 
which is not designed for constant running, got so hot that 
the solder in the terminals became soft and caused some 
arcing just below the switch. This led to short circuit- 
ing between the resistance and cables and necessitated 
cutting the current off the locomotive. The emergency tunnel 
lights were switched on within a few moments of the time the 
current was cut off from the train, and another locomotive was 
sent from the Oval which pushed the train into Stockwell 
Station. Unfortunately, the driver became a little excited, and 
but for this the passengers or public would not have been aware 
that anything out of the ordinary had happened. The City & 
South London Railway system is one particularly free from 
danger from tunnel fires. The use of separate locomotives 
renders the transmission of fire to the train almost impossible, 
and the small amount of combustible material limits any fire 
on the locomotive to infinitesimal proportions. Another 
advantage of the arrangement is the promptitude with which a 
spare locomotive can be on the spot to remove a disabled 
train. The emergency lights in the tunnels are also valuable 
in allaying any tendency to panic. 


Obituary.— We regret to record the death of Monsieur Jules 
Despecher, which took place in Paris on the 27th instant, in 
his 84th year. In his early life M. Despecher was engaged in 
connection with wine growing in California, and afterwards 
promoted a company which chartered the Great Eastern" 
to bring passengers from New York to the Paris Exhibition 
of 1868, in connection with which undertaking he made the 
acquaintance of the late Sir James Anderson, who was 
then in command of that vessel. He became later the 
representative in Paris, to the French Government, of the 
Telegraph Construction & Maintenance, the Eastern Tele- 
graph, Anglo-American Telegraph and other cable companies. 

n the early days of these enterprises he took a very im- 
portant part in negotiating concessions for various submarine 
lines, and was well known in most European capitals, which he 
frequently visited in the course of his duties as Continental 
agent. M. Despecher attended, as delegate of Cable Com- 
panies, all the International Telegraph Conferences held since 
that of Vienna in 1868, including the last conference held in 
London in 1903. He had practised as a civil engineer, and 
was Chevalier of the Royal Order of the Crown of Italy, Com- 
mander of the Military Order of our Lady of the Conception 
of Villa Viçoza, besides holding several other foreign orders. 
M. Despecher was a diplomatist of the first order, and was well 
known and cordially regarded by a wide circle of friends in 
various parts of the world. Some years ago he retired to a 
considerable extent from active service. The funeral took 
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place in Paris on 30th ult., and was attended bya large number 
of relatives, friends, and representatives of submarine telegraph 
cable interests. 


Single-Phase Traction in the Sarnia Tunnel.—The Sarnia 
tunnel of the St. Clair l'unnel Co. passes under the St. Clair 
river and connects the divisions of the Grand Trunk Railway 
system which terminate at Port Huron, Mich. (U.S.A.) and 
Sarnia, Ont. (Canada). The tunnel proper is 6,032 ft. long. A 
single track leads through the tunnel, but the approaches are 
double track to a point about 300 ft. from each portal. From 
terminal to terminal, a distance of 19,348 ft., the line is to be 
equipped with the Westinghouse system of single-phase trac- 
tion in accordance with plans and specifications prepared by 
Mr. Bion J. Arnold, of Chicago. At the present time passenger 
and freight trains arriving from either direction are hauled 
through the tunnel by steam locomotives. Almost all of the 
freight trains must be divided on arrival, as they are too heavy 
for a single locomotive. The equipment includes a complete 
power station with steam turbines, bridge and pole lines for 
catenary trolley construction, overhead work, transformers for 
power and light, motor-driven pumps, drainage and sewer 
systems for buildings and yards, electric locomotives, &c. 
Each of the six locomotives to be supplied will exert a draw- 
bar pull of 25,000 lb. at a speed of 10 miles per hour. The 
locomotives may be operated from either end, and two or more 
may be coupled together and controlled in multiple from a 


single unit. These locomotives are of the rigid frame type, with 


driving axle boxes and draft gear mounted on the same frame. 
Each unit will have three pairs of 62in. driving wheels with 
a motor on each axle connected with a gear reduction of 18 
to 95. It will weigh approximately 62 tons. Equaliser beams 
similar to those used in standard steam locomotive practice 
will distribute the weight among the six drivers. The frames 
will be made of cast steel and will be placed outside the 
wheels. The power equipment of each unit is to comprise 
three 250 H.P. single-phase series motors.  Pneumaticaliy- 
operated trolleys of the pantagraph type will collect the current 
from the overhead trolley line outside the tunnel. Alternating 
current at 3,000 volts 25 % per sec. will be delivered to the 
locomotives, Outside the tunnel the current will be fed through 
a No. 0000 grooved trolley wire hung by a catenary suspen- 
sion from steel towers which span the track or from bracket 
arms mounted on lattice-work poles of steel. 


The Association of Technical Institutions.—At the 13th 
annual meeting of the Association of Technical Institutions, 
held at the Fishmongers Hall on Friday last, Sir William 
Anson (late Parliamentary Secretary to the Board of Educa- 
tion) delivered his Presidential Address, after having been 
introduced by the retiring president, Sir Philip Magnus. In 
the course of the address the speaker neared the wish that 
the educational authorities would realise that edueation did 
not consist of libraries, laboratories and a curriculum, but had 
mainly to do with teachers and students, and that this 
wanted, above all things, teachers who could so teach as to 
show the students how to learn. He urged the importance of 
the study of languages, disagreeing with the view that lan- 
guages, dealing with words and not things, trained the memory 
and not the intelligence. He also referred to the usefulness of 
the recent report issued by the Association on the co-operation 
of employers with technical institutions (see The Electrician, 
December 15th, p 335). This subject was further considered 
at the continuation of the meeting on Saturday, when a 
Paper by Prof. W. Ripper was read containing some com- 
ments on the report suggested by his own experience, fully 
urging the importance of an entente cordiale between employers 
and technical institutions. An interesting appendix followed 
on the best method of arranging the period of college and 
workshop training for technical day students. Prof. Ripper's 
view was that the answer to the question of whether the 
college training should, precede or follow the workshop expe- 
rience depended very much upon the circumstances and con- 
ditions of the student himself, so that either method might 
be the best in any particular case. He was, however, strongly 
inclined to favour the third method, much approved in the 
Glasgow district, of attendance at works and college concur- 
rently. In the discussion which followed, Mr. Alexander 

E 


Siemens, after objecting to employers being treated as if they 
did not know their own interests, expressed his preference for 
the student having his technical training before he entered the 
works, and for a proper training he recommended the young 
man to devote himself to day training. Another Paper, on 
“ Systematisation of Homework in the Evening Classes of a' 
Technical Institute,” was read by Mr. F. C. Forth, of Belfast, 
and the proceedings terminated with a vote of thanks to the 
Fishmongers’ Company for the use of their hall. 


Recent Progress with Electrical Automobiles.—The recent 
“ Automobile " number of Scientific American, although dealing 
chiefly with petrol cars, contains an interesting article on 
the electrical automobile. Considerable improvements have 
been lately made with both batteries and motors, and it is now 
said to be possible to construct pleasure vehicles to consume. 
only 50 watt-hours per ton-mile at 15 miles per hour, or about. 
one-third of that required a few years ago, and batteries are 
now obtainable giving 15 to 18 watt-hours per pound, as 
against 8 or 9 watt-hours formerly the usual limit. Cars are 
now on the market with a guaranteed mileage of 35 on one 
charge, but for exhibition purposes as much as 180 miles has 
been accomplished. It is stated that a year of service can now 
be assured before replacement of positive plates becomes neces- 
sary and a set of negative plates will usually outlast two sets 
of positives. With regard to batteries other than the lead 
type there has been no great advance. The lead-zinc battery, if 
ever perfected, would show some advantages owing to ite high 
voltage (2:5 volts per cell) and its light weight (25 watt-hours | 
per pound). "The Edison battery has shown some promise, 
but suffers seriously from loss of capacity under the action of 
cold. Chains are replacing spur gearing for transmission, two 
motors being employed for all but the very smallest vehicles. 
The batteries are, wherever possible, connected permanent!y | 
in series to avoid inequality in the discharge of different cells, 
and the general tendency is to employ lower voltage batteries 
than were formerly usual, such as 12 to 21 cells. Mention is 
made of the increase of business and commercial vehicles for town 
use, which is, however, more noticeable in America than in this: 
country. In connection with this subject some figures quoted by 
Electricity of New York for the cost of running an electric 
waggon of 2.000 Ib. carrying capacity, averaging 30 miles per day 
for 288 working days in the year, are of interest. The particular 
type of waggon would cost about $2,500 with a set of 3} in. 
solid rubber tyres. The following costs per annum are given 
for battery maintenance: New positive plates, $155; new 
negative plates, $84; new wood separators, $26.1; rubber 
separators, $4.55; rubber jars, $21.70; labour in connection 
with battery, 565; supplies and other expenses, $48.5 ; total, 
$404.85. To show what proportion this would form of the 
total expenses, the following figures are given: Battery main- -~ 
tenance, $404.85 ; tyre maintenance, $180 ; cost of oharging 
current, $122.7 ; general repairs, $73.1 ; depreciation, $182.7 ; 
interest on investments, $125. This gives a total of $1,088.35, 
or $3.78 per day. P 


The Automobile Exhibition at the Crystal Palace.—Some 
representatives of the Press and other friends were entertained 
to lunch on Friday last by the promoters of the Crystal Palace 
Automobile Exhibition, Mr. Ernest Schenk, the chairman of 
the Crystal Palace Co., presiding. The Sydenham building 
has some advantages for displaying the merits of motor 
vehicles to intending purchasers, notwithstanding the poorness 
of the railway service. Following so soon on the show at 
Olympia, however, it wasimpossible for the exhibition to be any- 
thing like so large as it was a few years ago, when the principal 
display of the year was held at the Crystal Palace. A slight 
increase in the number of exhibits over last year is apparent, 
but the show cannot in any sense of the word be described as 
representative. It seems a pity that these minor exhibitions 
should continue to be held when the automobile trade as a 
body has so unmistakably declared itself in favour of only one 
London exhibition in each season. The only jusification of 
several shows in the year would appear to be a division of the 
commercial, private vehicle and motor boat sections rather 
than the multiplication of shows containing all three branches. 
Of the electrical features of the exhibition, the Kriéger Elec: 
tric Carriage Syndicate have a stand of their well-kríown. 


THE ELECTRICIAN, FEBRUARY 2, 1906. 


619 


carriages, with their patent system of front drive, but they 
are not showing the combination petro-electric vehicle alluded 
to in our columns in connection with the Paris show. The 
capacity of their four-seated cars on one charge is stated 
to be about 45 miles. With regard to electric ignition 
systems, opinion seems to be about equally divided between 
the high-tension and low-tension magneto systems, and we are 
pleased to see makers beginning to show greater confidence in 
the magneto by discarding the auxiliary battery and coil, until 
lately usually carried as a stand-by and used with separate 
plugs. Magnetos are placed in more accessible positions than 
formerly, and are now almost universally driven by enclosed 
gearing instead of chains, as was sometimes done in the past. 
Various small electrical accessories, such as lamps and push- 
button indicatora for communication with the driver are shown, 
but no striking novelty is apparent. The catalogue contains 
an alphabetical list of exhibitors, but, in common with most 
publications of this kind, is not provided with a subject index, 
so that a visitor desiring to inspect any particular kind of car 
or accessory cannot see at a glance which stands will be of 
interest to him. 


High-Speed Electrical Machinery.— The second Howard 
Lecture delivered at the Society of Arts on January 25th by 
Prof. Silvanus P. Thompson was devoted to questions affect- 
ing the design of turbo-dynamos for continuous currents. He 
commenced by pointing out that the crux of the whole problem 
in all high-speed continuous-current generators was satisfac- 
tory commutation except in the case of the homopolar,” or, 
as it is often incorrectly termed, “unipolar” type. The 
lecturer reviewed the difficulties attending the determination 
of the reactance of current-carrying armature coils embedded 
in slots in a characteristically clear manner, and pointed out 
how one of the chief factors determining the absence of spark- 
ing was the duration of the period of commutation. It was 
shown how the introduction of the carbon brush had made all 
the difference between success and failure in this direction, 
for * natural commutation" was only made possible within 
wide limits of working by the peculiar properties of the contact 
resistance of carbon and copper, and a full set of curves showing 
the variation in its value with current density and speed were 
thrown upon the screen. The lecturer was emphatic in his 
condemnation of the method sometimes proposed of putting 
resistance in the connections between armature coils and com- 
mutator, which was clearly proved to have no effect on spark- 
ing. He amused the audience, however, by likening the effect 
of reactance to the pure ideal of conservatism, which, according 
to his statement, opposed all change. A number of the formula 
used by past and present designers, with more or less success, 
as a criterion of the sparking limit, were given, special re- 
ference being made to Prof. E. Arnold’s work in this direction. 
The subject of forced commutation, although of greater im- 
portance in high-speed machines, was not so fully dealt with, 
the lecturer passing on to slides of actual machines with only a 
very brief mention of the way in which the commutation diffi- 
eulties at high peripheral speeds had been overcome by pro- 
viding auxiliary poles, which produced an opposing flux at the 
right moment to accelerate the reversal in the armature coil. 
A number of Parsons continuouscurrent turbo sets were 
shown, both of the earlier and more recent types. It was men- 
tioned how the introduction of auxiliary commutation poles 
had improved these machines, but no reference was made to 
the remarkably ingenious system used by Parsons until com- 
paratively recently, when he caused the brushes to be shifted at 
ditferent loads by variations in the initial steam pressure. 
Special mention was made of the work of C. E. L. Brown, and 
a number of photographs of the Brown-Boveri turbo machines 
with their slotted stators were shown. All these machines 
used metal brushes, but the Siemens Schuckert Company, some 
of whose high-speed sets were illustrated, had introduced a 
combination system of copper and carbon brushes which was 
very satisfactory in working. Slides were also shown of 
De Laval sets and Allgemeine sets with Reidler-Stumpf tur- 
bines, and diagrams were given of Oerlikon, Brush and other 
makes. The British Thomson-Houston Company had built 
a few continuous-current machines in this country for 


driving by Curtis vertical turbines. Messrs. Siemens Bros. 
had also done good work in this direction, although not 
much of it, at their works at Stafford, and he regretted 
not being able to show slides of their machines. Refer- 
ring to the possibility of using carbon brushes alone up 
to peripheral speeds of 7,000ft. to 9,000ft. per minute, 
the lecturer described the new Morganite brush, which not 
only had different resistance in the longitudinal and transverse 
directions, but had a higher resistance at the trailing than at 
the leading portion. There was, however, another method of 
dealing with the question, and that was the use of homo- 
polar" machines, in which there was no commutation at all. 
The early difficulties of obtaining practicable voltages had been 
got over by Noeggerath at Schenectady by employing a num- 
ber of slip rings at each end of the armature, by which the 
conductors were placed in series (The Electrician, Vol. LV., 
p. 59). Illustrations of a machine of this type driven by a Curtis 
turbine were shown, and another remarkable homopolar or 
“acyclic " turbo-dynamo recently made by the British Westing- 
house Company from designs of Mr. Miles Walker, 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, February 2nd. 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at the Institute, St. John-street-road, Clerken- 
well Paper to be read: Electric Traction Controllers and 
Control Systems,” by E. U. Pannell. 


JUNIOR INSTITUTION OF ENGINEERS, 
S p.n. Meeting at the Westminster Palace Hotel. Paper to be read: 
„Some Recent Electrical Engineering Measuring Instruments,“ 
by Kenelm Edgcumbe. 


Royal INSTITUTION. 
9 p.m. Evening Discourse by Prof. Silvanus P. Thompson, F.R.S., 
on The Electric Production of Nitrates from the Atmosphere." 


SATURDAY, February 3rd. 
INSTITUTION or ELECTRICAL ENGINEER3: STUDENTS’ SECTION. 
10 a.m. Visit to the Great Western Railway Lighting Inetallation, 
Paddington. Meet under clock, No. 1 platform, Paddington. 


INsTituTION OF ELECTRICAL ENGINEERS: GLASGOW LOCAL SECTION. 
7:3) p.m. Annual Smoking Concert in the Banqueting Hall of 
The Grosvenor,” Gordon-street, Glasgow. 


MONDAY, February 5th. 

SOCIETY GF ENGINEERS. -— l 
7:30 p.m. Meeting at the Royal United Service Institution, White- 
hall, London. Mr. Nicholas J. West will deliver his Presi- 
dential Address. 

INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SECTION. 
Sp.m. Meeting at the Armstrong College of Science. Papers to be 
read: (1) * The Electric Wiring of Small Buildings during 
Course of Erection,” by R. E. Robson; (2) Electric Ignition 

for Motor Cars,” by Frank Little. 


WEDNESDAY, February 7th. 
SOCIETY or ARTS. l 
8p.m. Ordinary Meeting. Paper to be read. Progress in Electric 
Lighting," by Leon Gaster. 


THURSDAY, February 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be further discussed : 
“Technical Considerations in Electric Railway Engineering." 
by F. W. Carter. The following Paper will also be read: 
Crane Motors and Controllers," by Claude W. Hill. 


INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN Loca SECTION. 
S p.m. Meeting at the RoyalCollege of Science, Dublin. 


FRIDAY, February 9th. 
INSTITUTION or ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting in the Municipal School of Technology, Sackville- 
street, Manchester. Paper to be read: Electrical Instruments,” 
by H. A. Carney. 
INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION. - [vus 
S p.m. Meeting at 25, Great George-street, Westminster. Paper to. 
be read: “Electric Driving at the Locomotive Works of the 
North London Railway," by R. H. Mackie. | 


SATURDAY, February 10th. 
JUNIOR ÍNSTITUTION OF ENGINEERS. 
0:30 for 7 pm. Twenty-second Anniversary Dinner at the Hotel 
Cecil. : 
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| also—in order to complete the scheme—for powers to connect 

THE KINGSWAY SHALLOW-TUNNEL TRAMWAY. | the Blackfriars and WW astaniniatet termini of the southern tram- 
ways by a new line over the bridges and along the Embank- 
As our readers will be aware from recent notes in this' ment. The opposition, however, to the second part of the 
journal, the electric subway tramway, extending at present for , scheme proved insurmountable, and the curtailed bill, as 
nearly three-quarters of a mile along Kingsway and Aldwych, | passed in 1902, conferred powers only for constructing the 
has already passed the usual Board of Trade inspection, and a , proposed subway and for running electric trams in it between 
regular tram service between the Kingsway station (near the | the Strand and Theobald’s-road. The subway under Kingsway 
Strand) and the Theobald’s-road end of the rorthern portion of | and Aldwych was constructed at the same time as the new 
the London County Council's electric tramway system will be | thoroughfare, but it may be remarked that the portion between 
commenced as soon as the cars, now due, arrive from the makers. the Strand and the Embankment yet remains to be built. 
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Flo. 1.— PLAN or KINGsway, SHOWING ROUTE OF SHALLOW-TUNNEL TRAMWAY AND VARIOUS SECTIONS THOUGH TUNNEL, 


The subway, which is the first of its kind in this country, will | The tramway and subway were designed by Mr. Maurice 
ultimately be extended beyond its present southern end, near | Fitzmaurice, C.M.G., the Council’s chief engineer, and were 
the Strand, to the Thames Embankment. built under his supervision by the Council's works department, 
In brief, the history of the subway is this: The idea of con- | of which Mr. G. W. Humphreys is manager. After rising to 
structing a subway originated at the time the new thorough- | the surface at Theobald’s-road, the cars will proceed along the 
fare between the Stand and Holborn was decided on, it being | new route through Rosebery-avenue to Islington. 
recognised that the difficulties attending the construction under | Fig. 1 is a general plan of the subway. It will be noted that 
an entirely new road would be comparatively small. A deputa- | there are two stations, one at the Strand end of Kingsway, the 
tion, including Mr. J. Allen Baker, M.P. (the present chairman other near High Holborn. At both these stations the platform 
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Fic, 2.—CR0ss-SECTION THROUGH SUBWAY AND SIDE TUNNELS aT E E ‘Fia. 1.). 


of the Highways committee), Mr. Alfred Baker (the predecessor | is only 16 ft. below the street level, and access is easily gained 
of Mr. A. L. C. Fell) and Mr. John Rider (electrical tramway | by a flight of stairs at either end of the station. Since the 
engineer) was then sent to America to report upon the sub- | tramcars are to run at frequent intervals, there will be no 
ways in New York and Boston. As a result, the London time left for crowds to gather on the platforms. It will never be 
County Council (upon the recommendation of the Highways necessary to break up Kingsway for the purpose of laying 
committee, of which Mr. J. W. Benn was then chairman) pipes, &c., as ample room for pipes, electric cables and so forth 
applied to Parliament in 1902 for powers to construct a sub- | is provided in the pipe subways at both sides of the tramway 
way from the Thames Embankment to Theobald'eroad, and tunnel (Fig. 2). These pipe subways are connected at intervals 
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by cross subways. At a considerable depth below the subway, 
the Great Northern, Piccadilly & Brompton tube railway is 
being built. In constructing the subway between Great Queen- 
street and Southampton-row, special precautions were taken 
not to disturb any of the fine buildings, such as the Holborn 
Restaurant, along the route. Great care was also required to 
prevent damage to the large sewer running along Holborn, the 
bottom of which is immediately over the top of the subway. 
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FiG. 3.— CROSS-SECTION OF TRACK AT INSULATOR BOXES. 


The followiug general data are of interest:— 


Length of Kingsway and Aldwych.......... 1,800 ft. and 1,500 ft. 
Width of Kingsway and Aldwych .................. 100 ft. 
Material excavated in forming the new road and 

BUDWAYS mx 300,000 cubic yds, 
Average number of workmen engaged daily upon the work 250 
Amount of concrete used ............. e er 83,000 cubic yds. 
Number of bricks used .................. q F 6,300,000 
Quantity of granite used) i cen eee 1,500 tons 
Quantity of cement used 15,000 ton 
Quantity of ballast use... 90,000 tons 
Quantity of steelwork used) l eee 2,000 tons 
Quantity of cast iron used eene 1,800 tons 


After thus outlining the general scheme, we will proceed to 
a more detailed description of the subway and its electrical 
equipment: Cars coming from Islington dip into the subway 
at the junction of Theobald’s-road and Southampton-row 
through an open cutting in the centre of the street, the gra- 
dient here bein 
and is ceeded by a gentler slope of 1 in 200 
of about 200 ft. length. Then followsa short 
rise of l in 10, after which the track falls easily 


l in 10. This gradient is about 350 ft. long, | 


may be switched on to meet various conditions. 


which support the rails are slightly altered. As will be seen 
from Figs. 3 and 4, the conduit is formed entirely of concrete, 
the heavy cast-iron yokes employed in the surface system being 
dispensed with. The conduit is covered from end to end by 
steel bulb angles, 7 ft. 6 in. long. These covers can be readily 
removed by two men by means of suitable keys inserted into 
holes provided at either end of each cover. To support these 
covers, channel irons (of a section 6 in. by 23 in. by y in. and 
about 1 ft. 4 in. long) are embedded in the concrete at right 
angles to the track. That end of the channel iron furthest 
from the conduit is anchored by a substantial rag bolt, while 
the other end protrudes a few inches into the conduit. Cast- 
iron angle supports are bolted to the protruding ends of the 
channel irons, and the steel covers themselves are carried on 
these supports. The arrangement is such that while the covers 
can readily be removed if required, the slot width is main- 
tained constant throughout. It will be noticed from Fig. 4 
that the track rails are secured to gauge by tie bars to a washer 
plate 6 in. by 4 in. by $in. let into the concrete in the inside 
of the conduit. The width of slot is 1 in., the same as on the 
northern portion of the conduit tramways. 

The track rails are laid on longitudinal wooden sleepers, 
12 in. by 6 in. in section of pitch pine, the sleepers themselves 
being embedded in 8 to 1 p.c. grout. On top of the 5 to 1 
concrete forming the conduit and the foundation of the track, 
there is a 4in. layer of ballast which is finished off with a 
layer of 4 to 1 cement. Fish plates of the usual type and 
sole plates 2 ft. by 1ft. by g in. are used for joining the rails, 
the spaces between and outside the rails over the 5 to 1 con- 
crete foundation being filled up with 8 to 1 concrete after the 
rails have been laid and properly joined up. All special track 


construction was appaga by the Hadfield’s Steel Foundry 
| Co. (Ltd.), of Sheffield. 


As regards the artificial lighting of the subway, it may be 


' mentioned that each station is lighted by four Davy enclosed 


arc lamps connected in series across the 500 volt tramway 
supply in addition to eight three-light 5 containing 
lamps of 16 c.p. In the tunnels, 16 c.p. incandescent lamps 
are provided at either side. Each side has its own circuit 
(controlled from two switchboards at each of the two subway 
stations) so that one or the other side alone, or both together, 
On one side 


(gradient 1 in 105°35) to the Kingsway station F 


From here to the Strand the gradient is about! 
in 20, and the track turns into Aldwych through N 
a curve of 75ft. radius, this being the sharpest | 4" 
curve in the subway. Under Holborn and the 
Strand the subway attains a depth of 31 ft. 
and 34 ft. respectively below the surface of the 
road, this being necessary to avoid existing 
sewers. The greater portion of the subway 
is closo to the surface of the street, however, 
but in the short length of less than 1 mile 
between Theobald's-road and the Strand there 
are several kinds of construction, as indicated 
by the diverse cross-sections of the subway shown in Figs. 1 and 
2. Cast-iron tubes in duplicate are used, for instance, in the 
deep level portions of the subway, while concrete, brickwork 
and girder constructions are used in the remainder. Along 


Kingsway, the depth from the surface of the street to the OF | 


of the subway is only 3 ft. 
with glazed brick. 
Turning to the electrical equipment of the line, it may be 
mentioned that a somewhat modified form of the conduit 
system is adopted, wbich is familiar in connection with the 
ouncil’s surface tramways. The chief objects in view 
in designing this modified system were to provide improved 
means of access to the condvits and their conductors, and, 
incidentally, to reduce the cost of construction where practi- 
cable, these two objects being rendered possible by the absence 
of vehicular traffic. A full and illustrated description of the 
L. C. C. tramway system will be found in The Electrician, Vol. LI., 
pp. 9, 112, 159 and 241. The T rails in the conduit for 
conveying the current to the cars are the same as in the 
surface tramways, but the outer casings of the insulators 


In the stations the walls are line 


Fic. 4.—CROsS-SECTION OF TRACK IN SINGLE TUNNEL. 


the 16 c.p. lamps are placed at intervals of 90 ft., while on 


the other side the lamps are nearer together, but are not 
distributed in a uniform manner. A number of wall plugs 
have also been fixed at various places in the tunnels. The 
wiring is in stout galvanised barrel throughout, and all the 
lamp fittings too are galvanised and of a simple and artistic 


design. 


In order to remove any accumulation of water, electrically- 
driven pumps are installed at the lowest levels. The pumps 
are of the centrifugal type with vertical spindles, driven by 
electric motors of about 5 H.P. each. The motors are put in 
and out of operation automatically by means of floats which 
close or open the local circuits, thus causing the controlling 


apparatus at the subway station to supply current to the pump 


motors or to switch them out of circuit. 

Until the London County Council's own generating station 
at Greenwich is complete, current for working the subway 
tramway and for lighting will be supplied by the Metropolitan 
Electric Supply Co. 

(To be concluded.) 
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ELECTRIC POWER DISTRIBUTION IN NORTH WALES. | of each Pelton turbine is within the power-house, and before 
| this is reached a branch is taken off to the governor. The 
(Continued from page 580.) 


power-house is a compact building, constructed of local stone, 
and exceedingly well lighted. Fig. 8 is a general arrangement, 

At the bottom of the pipe line the two pipes are joined, | and Fig. 9 shows the construction of the turbines. These are 
through 27 in. valves, to a double line of pipes in the pipe Pelton wheels, and have been made by Messrs. Ganz. The 
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Fic. 8.—PLan, ELEVATION AND Cross SECTION OF Power HoUsE. 


| shape of the buckets is also shown in Fig. 13, and the nozzles 
are seen to the left of this illustration. As is seen in Figs. 9 
| and 13, each turbine contains two bucket wheels, and the supply 
| of water is regulated by screwing the needle of the nozzle up or 
down, and so enlarging or diminishing the aperture. The 
nozzles are mounted on trunnions, and are deflected more or 
less to one side by the action of the governor, when the speed 
increases above the fixed normal speed, so that some of the 
water flows directly into the tail race without impinging on the 
PEN — buckets. The governor itself is of the centrifugal type, and 
| Ye S BEC %% da N n when the weights rise a simple lever motion lets water into a 
, ,, ., YY Key ! hydraulic cylinder, the plunger of which is connected in its turn 
z 374 through levers to the nozzles. The mechanical arrangement is 
fairly clear from Fig. 9. This hydraulic cylinder is supplied 
with water from the pipe line, the head of which is, of course, 
trench outside the power-house. The arrangement of these is | amply sufficient to work it. 
seen in the plan of Fig. 8. Four turbines have been erected, Each of the four turbines is directly connected to a 1,500 k. v. a. 
and there is space for two more, shown dotted in the plan. | three-phase generator, and there is an exciter on the main shaft 
Each pipe will supply three turbines, but there is a valve | in each case. Owing to the comparatively high speed of the 
by means of which the two sides can be connected. ‘The valve ' Pelton wheels, 500 revs. per min., the machines are of small size 
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for their output. Each has 12 poles on the revolving field 
magnet (which serves at the same time as flywheel), so that 
the frequency is 50 œ per second. The exciter voltage is 46, 


paeem 


The switchboard has been supplied by Messrs. Ferranti 
Limited. The switches are of this firm's new oil-break 
pattern, with handles only in front of the board. They 
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Fic. 9.— GENERAL ARRANGEMENT OF THE PRLTON WHEEL, 
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Fic. 10.—D1aGRAM OF SWITCHBOARD CONNECTIONS, 


and the field coils of the alternators are of strip wound on edge. | are controlled directly from the hand levers. There are 
It may be noted that there is no switch either in the excitation | no tripping coils on the generator switches, and of course no 
circuit or in the field of the exciter. Regulation is by a rheostat | fuses, but the feeder switches are fitted with overload release. 
in the field circuit of theexciter. The alternator voltage is 10,000. ! The feeder and generator boards are back to back, with a 
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Fic. 12.— Cross SECTION oF SWITCHBOARD. 
Scale 1 in. 1 ft. 


iol ety Google 


THE ELECTRICIAN, 


FEBRUARY 2, 1906. 625 


space between for the switches, as is clearly seen in Fig. 12, 
and the „ panels face the turbine room. These are 
seen in elevation in Fig. 11, and this figure, taken together 
with Fig. 12, gives a clear idea of the connection to the 
overhead lines. All the connections between the generators 


and switchboard are of bare copper wire supported on insulators, 
with the exception of the cables from the measuring instru- 
ment transformers, which are lead covered. The wires from | 


Fic. 13 —BrckeTs anD’ NozzLEs or' PELTON WHEEL. 


the generators are carried through a subway beneath the floor of 
the turbine room and switchboard room, and the instrument 
transformers are also in this basement as seen in the cross- 
section in Fig. 8. Fig. 10 is a diagram of the switchboard con- 
nections, and is self-explanatory. In it only one generator 
panel and one feeder panel and one total output panel are 
shown, so as to leave the diagram as clear as possible, but the | 
positions and connections to the remainder are clearly indi- 
cated, The bus bars form a ring, at each end of which are the 
total output panels, and the ring can be divided up as desired. | 


(To be concluded.) 


A NEW FORM OF PANTAGRAPH TROLLEY BOW. 


It will be remembered that the North-Eastern Railway, when | 
“electrifying " the portion of their line between Newcastle and 
Tynemouth, decided to use locomotives for working their goods 
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THE PANTAGBAPH TROLLEY Bow oN NORTH-EASTERN RAILWAY LOCOMOTIVES. 


traffic on the Quayside branch of the railway, The locomotives 
were supplied by the British Thomson-Houston Co., the trucks and 
bodies having been built by the Brush Company. As originally 
constructed, the locomotives were provided with sliding bow trolleys 
mounted on the inclined portion at the end of the Jocomotive. An 
illustrated description will be found in The Electrician, Vol. LIV., 
p. 47. We understand that the working of these was not all that 


could be desired, so the engineers of the contracting company deter- 
mined that to meet the conditions and overcome the faults of the 
bow trolley, it would be advisable to design a special form of scissors 
or pantagraph trolley. This type of collector was first applied to 
overhead wire electric railways by C. J. Van der Pool, in the early 
days of American electric traction, and was also to be seen on the 
locomotives of the Baltimore & Ohio Railway, when this line was 
worked on the overhead system. The special form of collector now 
employed is illustrated in the accompanying figure. The chief 
cause which led tothe adoption of the panta- 
graph type of collector in preference to that 
previously designed for this particular line was 
the great variation in the height of the trolley 
wire in different parts of the line, which 
amounts to as much as 1ft. 6 in. The new 
collector readily accommodates itself to this 
difference in height, and we are informed that 
it has worked so far with perfect freedom and 
entire success. 


A COMPACTLY-ARRANGED STREET 
PHOTOMETER. | 


Tbe discussion on Mr. Haydn T. Harrison's 
recent Paper on Street Lighting," read before 
the Manchester Local Section of the Institution 
of Electrical Engineers, centred very largely 
around the question of the best form of photo- 
meter which was suitable for making street 
measurements and could give reliable informa- 
tion as to the merits and demerits of different 
systems of public lighting. The Paper and 
discussion were fully reported in the numbers 
of The Electrician for December 15th, 22nd and 
29th (see pages 851, 888 and 486). It will be 


! remembered that Mr. Harrison finally came to the conclusion that, 


for most purposes, an illumination measurement is the most satis- 
factory, provided that this is taken in one direction only, and that 
the angle of the screen is so chosen that the illumination measure- 
ments can be readily converted into candle-power should this be 
required. He selected an angle l 

ot 45 deg. for the screen for 
various reasons, one of which 


Jic. 1.—PHOTOMETER COMPLETE. Fic. 2. —DiAGRAMMATIC SECTION. 


was that this angle formed & convenient compromise between the 
horizontal and the vertical, and probably represented more nearly 
than any other the angle at which the majority of objects to be 
examined were found. 

The present struggle between those interested in gas and elec- 
tricity for the public lighting of the City of London has also drawn, 
considerable attention to questions of reliable street photom etry 
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and a description of the form which the Harrison street photometer 
has taken inthe hands of Messrs. Everett, Edgecumbe & Co., who are 
putting the instrument on the market, will be of interest. 

The appearance of the instrument is shown in Fig. 1, and Fig. 2 
represents diagrammatically the method of working. SL is the 
standard lamp, which can be moved vertically up and down the 
case until a balance is obtained. The mirror M reflects the light 
from this Jamp on to the rotating screen F of the photometer 
proper. This is of the Flicker " pattern, which facilitates measure- 
ments with illuminants of different colours. The screen which 
receives the illumination to be measured is inclined, as will be seen, 
at an angle of 45 deg., and the two illuminated surfaces are alter- 
nately presented to the eye of the observer through an eye-piece in 
the usual way. The battery feeding the standard lamp consists of 
four accumulator cells in non-spillable cases, contained in two com- 
partments of the box, and permanently connected through a small 
press key to the lamp. When required the range of the instrument 
can be increased by the employment of two standard glow lamps of 
different candle-powers. A small voltmeter can be provided when 
required, in order that a check may be kept on the constancy of 
the lamp voltage; but, as a matter of fact, the cells are of such 
ample size that it is found that there is practically no variation 
whatever in the voltage, and the candle-power remains constant 
during many hours' continuous use after the cells have been charged. 
A levelling arrangement enables the photometer screen to be set at 
an angle of exactly 45 deg. with the horizontal, and a lens and scale 
show at a glance the angle at which the rays from the source of 
light fall upon the screen. From a reading taken in this way, 
representing the illumination on & surface inclined at 45 deg., either 
the horizontal or vertical illumination can be at once calculated, or, 
if required, the actual candle-power of the lamp in question. The 
whole apparatus is, as will be gathered from the figures, absolutely 
self-contained, and, for carrying about, the tripod stand folds over 
flat against the sides of the case, and need never be removed from 
the photometer. The size of the apparatus, when closed, is only 
27 in. by 6 in. by 6 in. 

In view of the doubt that has existed as to the accuracy of street 
measurements, it is interesting to note that the makers claim that 
the results obtained with this photometer can be safely relied upon to 
within 8 to 5 per cent., according to the brightness of the illumination. 


TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING.* 


BY F. W. CARTER, M.A. 
(Concluded from page 598). 


Service Capacity of Motors.—In the preceding section we have 
shown how, from the requirements of the service, the dynamical 
characteristics of the motors necessary for driving the train may be 
deduced. It does not follow, however, that any motor having the 
required characteristics and capable of giving the required power 
without injurious sparking, would be sapable of standing the service 
continuously without overheating. et 

There does not at present appear to be a general agreement as to 
how railway motors should be rated. The most generally-followed 
rule is that of the Committee of Standardisation of the American 
Institution of Electrical Engineers,t according to which “ the com- 
mercial rating of a railway motor should be the horse-power output, 
giving 75°C. rise of temperature above a room temperature of 25°C. 
after one hour’s continuous run at 500 volts terminal pressure, on a 
stand, with the motor covers removed.” The rule is, however, by 
no means universally followed in this country. The rule was devised 
to suit the needs of continuous.current tramway motors, and whilst 
satisfactory for the purpose of comparing such motors with one 
another and useful in providing for a good running test at heavy 
load, which subjects the motor to a considerably higher temperature 
than would be aimed at in use, it furnishes no criterion as to whether 
the motor will suit a given service. Moreover, it lacks flexibility in 
specifying a test at 500 volts, which may differ considerably from 
the voltage for which the motor is designed, and at which it is in- 
tended to be operated. There is no practicable and simple method 
of rating a railway motor competent to express its real service 
capacity, and it is only by experience in actual service tests that 
the sufficiency of a motor for its duty can be determined. 

According to the practice of the General Electric Co. of New 
York, the runs are made as far as practicable at constant voltage, 
constant mean accelerating current, constant time with power on, 
constant total time between starts and constant distance run. 
Records of current and voltage are obtained by means of recording 


instruments. Temperatures of armature and field coils by repie: | energy limits the mean voltage drop, whilst the necessity of efficient 
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* Paper read before the Institution of Electrical Engineers, Jan. 25th. 
Abstract. 


t Trans. American Institution Electrical Engineers, Vol, XIX., p. 1,083, 


tance, and of field coils and frame by thermometer are noted hourly, 
whilst final temperatures of armature core and commutator are 
ascertained immediately on finishing the run.. In expressing the 
results it is assumed that the temperature rise will be proportional 
to the energy loss in the motor, and that otherwise it will depend 
chiefly on the manner in which the energy loss is distributed 
between armature and field coils. Accordingly from the ammeter 
and voltmeter records the best possib'e estimate is obtained of the 
average energy loss in the armature and the field coils—the arma. 
ture-core loss having been previously obtained from stand tests. 
Curves are plotted from the tests having as abscissa the ratio of 
armature loss to field-coil loss (the so-called ratio of distribution), 
and as ordinate the temperature rise per watt loss, one curve being 
plotted for the armature and another for the field coils. The appear- 
ance of the resulting curves for a large railway motor is shown in 


Fig. 7. 
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The design of the motors should be such that for a service in- 
volving frequent stops—where they t&ke the accelerating current 
for a considerable fraction of the time that power is on—the field 
coil temperature is the higher, whilst in a service involving much 
free running th» armature temperature should: be the limiting 
feature. 

Fig. 8 is deduced from Fig. 7, and expresses the thermal charac- 
teristics of the motor in a different manner. It shows the total 
electrical loss which causes a limiting temperature rise in field coils 
or armature of 60°C. There is not a very large variation in energy 
loss for different classes of service, and as a first approximation one 
might affirm that, with a given frame and a definite arrangement 
of perforated covers or other heat-dissipating devices, the permis- 
sible electrical losses are definite. A motor dynamically capable of 
@ given service will, therefore, be suitable for continuous use on 
that service, provided the permissible electrical losses are not ex- 
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ceeded. These losses in a continuous-current railway motor of 
good design and considerable power usually amount to between 6 
and 7 per cent. of the input. 

Traffic.—Having finally settled upon the driving equipment and 
determined the maximum and average power taken by a train, 1t 
becomes necessary to make the best possible estimate of the amount 
of electrically operated traffic upon all parts of the system at all 
times, in order that the generating and distributing systems may 
be devised to suit the duty to be imposed upon them. In the case 
of an entirely new railway, the estimate must be based on knowledge 
derived from similar ventures elsewhere, modified according to the 
local circumstances. Where, however, it is in connection with an 
existing steam-operated system that electrification is contemplated, 
great assistance can usually be derived from a study of the time- 
tables of the system. 

Distributing System. In a system of any size there will usually 
be certain junctions from which several lines radiate, and which 
accordingly form natural distributing points, where one would locate 
substations if otherwise practicable. One must also locate a sub- 
station near each of the ends of a line, since, with the usual ar 
rangement of low-tension feeders, the distance that one can feed to 
a dead end with a given drop in potential is only about one-third of 
the distance between adjacent substations on the line. In the case 
of a completely insulated line equipment, such as that employed on 
the Metropolitan and Metropolitan District Railways, the waste of 


train lighting at all times limits the maximum. With a rail return, 
however, there is the additional restrictions imposed by the Board 
of Trade on the voltage drop in uninsulated conductors, 
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In the case of rotary converter substations, the total capacity of 
the installed machinery will usually be some 40 or 60 per cent. 
greater than that installed in the generating station for supplying 
power to the trains. The excess is chiefly required on account of 
the exceedingly bad load factor of a substation, which necessitates an 
installation far greater than the mean load would indicate. In this 
respect the transformer substations of a purely alternating-current 
system show to great advantage. Transformers can be designed to 
stand five or six times the rated load for short periods without injury 
or excessive voltage drop, and two or three times for an hour or two 
without excessive heating. In a continuous-current system the all- 
day efficiency of distribution from generating station 'bus bars to 
trains, is usually in the neighbourhood of 78 per cent. In a well- 
designed alternating-current system this efficiency would probably 
approximate to 87 per cent. 


Generating Plant.—The location of the generating station for a 
suburban system will be chosen principally from considera ions of 
available sites, suitabls subsoil and facilities for obtaining water and 
coal. Only after these have bren taken account of will the high- 
tension feeder system become the predominant consideration, and 
then mainly in reference to the question of cost. 

By means of a traffic curve combined with estimates of the maxi- 
mum probable traffic under electrical operation, the power required 
per train and the efficiency of distribution, a fair estimate may be 
made of the power 1 at all times of the day. The size of the 
units — wh ich should similar—-will be largely governed by the 
load at times of light traffic, whilst the number of units will be 
N by the mean power required during the highest peak of 

e : 

Alterna ting. Current Working.—The most valuable features of 
alternating-current 55 are consequent upon the possibility of 
supplying power to the trains at high potential. This makes prac- 
ticable the use of much lighter line conductors than can be employed 
under continuous-current operation, and also requires fewer sub- 
stations for a given loss in the line-conductor network. 

The use of the track or other insulated return circuit for the cur- 
rent requires consideration. The author has no information as to 
what amount of electrolytic corrosion is to be expected from alter- 
nating earth currents as compared with continuous, or what regu- 
lations are likely to be imposed to prevent damage by such currents. 
It is not, however, desirable to impose a limit to the difference of 
potential between points ou the uninsulated return unless the 
method of measuring the voltage is very precisely set out. If the 
volt-meter be joined to two points in the conductor by pilot wires 
lying very close to the conductor, the voltage indicated will be little 
more than the CH drop. The alternating flux due to the current in 
the conductor will for the most part cut the pilot wire and produce 
an E.M.F. practically neutralising the reactance drop; thus the 
indication of the voltmeter will ie the difference of potential 
diminished by this E.M.F. In order to indicate the true difference 
of potential between points on the conductor, the pilot wire should 
lie on the surface separating the lines of force which close about the 
trolley wire from those about the return conductor. This is practi- 
cally the horizontal plane at a height from the ground equal to 
half i the height of the trolley wire. 

In the case of a rail return, where the conductor is of magnetic 
material, the varying lines of force in the iron itself will tend to con- 
fine the current to the outside layers of the conductor, and the CR 
drop will be several times as much for alternating as for continuous 
current. Altogether, ifearth currents are to be reduced to the same 
order as is found under continuous-current operation, and it is desired 
to place the sub-stations as far apart, it will be necessary—taking 
account of the lower power-factor and heavier trains incidental to 
alternating-current working, in addition to the foregoing considera- 
tions—to adopt a line pressure of at least 6,000 volts, or else to 
instal frequent track boosters to take care of the voltage drop in the 
earthed conductors. If advantage is to be taken of the high pres- 
sure to considerably reduce the number of sub-stations, it becomes 
necessary either to adopt a completely insulated line conductor 
system, which much increases the difficulty of installation and 
working at complicated junctions, or to instal track boosters, whion 
adds to the expense. "The best arrangement of boosters is probably 
that of the Oerlikon Company,* in which the track current is trans- 
ferred by the boosters to a common return conductor running be- 
tween sub-stations. It is possible, however, to do without the return 
conductor by connecting the secondaries of the boosters across insu- 
lated joints in the track and introducing a small equalising wire 
as shown diagrammatically in Fig. 9. With this arrangement the 
track rails are employed as return conductors. The boosters must, 
however, be closer together near the sub-stations than 1n the Oerli- 
kon system, and a greater number are accordingly required. 

The weak feature of the single-phase system, as applied to this 
class of work, lies in the driving-motor. This has a much smaller 
range of power than the continuous-current motor, whilst its elec- 
trical efficiency is considerably lower. The compensated series 


type of motor has a somewhat higher efficiency than the repulsion 


* Elektrotechnische Zeitschrift, Vol. XXV., p. 313. 


type—mainly on account of its lower rotor losses. Its efficiency is, 
however, necessarily lower when operated as an alternating-current 
motor than when operated as a continuous-current motor, and this 
again is lower than it would be if the motor were specially designed 
for continuous-current operation. In suburban service, as we 
understand it in this country, a single phase railway motor with a 
given outside shell has little more than half the service capacity of 
the continuous-current motor having a similar shell, which in such 
service is liable to be employed to its utmost capacity. This, we 
have seen, is equivalent to saying that the electrical losses in the 
motor are nearly twice as great, as compared with the input, as 
obtain in the continuous-current system. 

The result of the above is that the alternating-current equipment 
is considerably heavier than the corresponding continuous-current 
equipment, the increased weight of the train itself requiring more 
motors. If we charge to equipment-weight not only the weight of 
the motors, transformers dad. controlling apparatus, but also the 
excess of weight of the motor trucks over trailing trucks, and of the 
heavier underframe required to carry the transformers, &c., it is 
not too much to say that the single-phase system has an equipment 
weight per ton from 2} to 2} times as great as the continuous-cur- 
rent system, whilst an equipped and loaded train of given capacity 
will be some 80 or 40 per cent. heavier on the former than on the 
latter system. In the foregoing we refer particularly to the some. 
what severe conditions of English suburban service. The objection, 
however, is more general than this, as will be seen by reference to 
the published weights of some single-phase cars. On the Indiana- 
polis and Cincinnati Traction Company’s single-phase line the cars, 
equipped but rot loaded, weigh 96,7001b.* each. These are large 
corridor cars 55 ft. long and seating 54 passengers each. "They are 
of the type usually employed on American inter-urban lines, 
which, when designed for continuous-current operation, weigh from 
60,000 Ib. to 70,0001b. each complete with equipment. Again, the 
car on the Ballston Line of the Schenectady Street Railway, which 
seats 44 ngers, weighs, when fully equipped, 60, 800 Ib., f 
although the underframe and trucks were not intended to carry such 
an equipment and are rather light for the purposes. If furnished 
with an equivalent continuous-current equipment, however, the 
weight would not exceed 50,000 lb. ö 


Trolley Wire . 


Fre. 9.—Track BoosTER SYSTEM FOR ALTERNATING CURRENT O: BR\TION, 


We can now see why, under suburban conditions, the single-phase 
system compares very unfavourably with the continuous-current 
system. A properly-installed-overhead conductor system, insulated 
for high potential, will be at least as costly as a third rail, whilst 
the single-phase train equipments will be two or three times as ex- 
pensive as the continuous-current equipments for corresponding 
trains. In fact, taking account of circumstances, the single- 
phase system, when compared with the continuous-current system 
on the basis of equal traffic capacity, costs considerably more to 
instal and considerably more to operate in the class of service under 
discussion. 

The speed-torque characteristic of the single-phase motor is more . 
suitable for high-speed service with few stops than for suburban 
service. A low rate of acceleration would here be no disadvantage, 
whilst the smaller range of power output would avoid the large drain 
of power which the continuous-current system would show when 
starting a train in such service. Moreover, the energy consumption 
would depend principally on the train resistance, which would not be 
increased greatly on account of an increased weight of train. It would 

robably be necessary, however, to concentrate the equipment on & 
ocomotive, where the motors might be artificially cooled—a course 
hardly practicable when they are carried on the axles of the coaches. 
Some of the disabilities of the single-phase system disappear at low 
speeds, where the equipment weight is 1n any case a smaller fraction 
of the train weight, and its increase, therefore, ot less importance. 
Again, a service involving infrequent stops and moderate speeds, 
where the input per ton is small and the motor losses can teccr. 
dingly be kept within reasonable limits, may often prove quite 
suitable for operation by the single-phase system. In short, this 
system shows promise of having extensive, but by no means uni- 
versal, application to railway work. NE 

The polyphase system, employing induction motors, has the dis- 
advantage of requiring two or more overhead conductors, which 
complicates matters considerably at junctions, although it is not so 
serious an objection on continuous track. It is not well suited for 
suburban or other service in which stops are frequent and a high 
rate of acceleration necessary. m | | 

* See Street Railway Journal, Vol. XXV., p. 173. 
t See Engineering, Vol. LXXVIIL, p. 775. 
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The polyphase system is practically confined to trains drawn by a 
single locomotive or motor coach. A small difference in the size of 
the driving wheels would result in a considerable inequality in the 
loading of the motors, and if some of the wheels are new and others 
old—as would be sure to be the case at times with multiple-unit 
trains—some of the motors would do all the work and might even 
drive others as generators. The difference in size of the wheels is 
almost without effect in the continuous-current and single-phase 
systems. 

Since the motor runs at nearly constant speed, the power output 
is practically proportional to the torque. Thus the variations of the 
load on the generators, due to acceleration and grade resistance, is 
much greater for this class of motor than for continuous-current 
motors, and is accentuated by the return of power to the line on 
down grades. This return of power must nevertheless be reckoned 
as one of the advantages of the system. The strong feature in the 
polyphase motor, as compared with that of other systems, lies in the 
absence of a commutator, whereby the most frequent source of 
trouble is avoided. The motor is a good mechanical apparatus, with 
nothing particular to get out of order, and one could afford to 
sacrifice many advantages for the sake of employing such a motor 
for train driving. The weakest feature lies in the small air-gap 
necessary, which requires exceedingly good and well-designed bear- 
ings. These, however, can be provided without difficulty. In fairly 
level country, goods or other service, in which stops are infrequent, 
and the acceleration therefore of small importance, might very well 
be operated by the polyphase system. High-speed long-distance 
service is particularly suitable, the high train resistance making the 
grade resistance of relatively smaller importance, so that during 
free running the motors can m arranged to operate near the load of 
highest efficiency. 


Conclusion.—The chief immediate developments in the direc- 
tion of railway electrification are to be looked for in urban 
and suburban districts, where the increased schedule speed and 
the greater capacity of an electrically-operated railway could 
be relied upon to develop the necessary traffic. It is these 
considerations rather than the possible saving in operating ex- 
penses which constitute the case for the electrification of suburban 
lines. If it desired merely to handlo electrically the traffic 
at present handled by steam, the saving in operating expenses 
would not pay 1 per cent. on the capital sunk in conversion. 
Taking all things into consideration the continuous-current system 
appears by far the most suitable for suburban service in this country, 
and there are no present indications that it is likely to be superseded 
for this class of service. Our suburban trains usually make good 
schedule speeds in spite of the frequent stops, but we must expect 
to improve on the speeds under electrical operation. The Liverpool- 
Southport service, in which the schedule speed is 80 miles per hour, 
with stops less than 1} mile apart, could hardly be effectively and 
efficiently operated otherwise than by the continuous-current system. 
In one respect the London suburban service on such systems as the 
Great Eastern Railway will afford an engineering problem differing 
considerably from those with which we are tanilliss ihe trains at 
times of dense traffic will be considerably heavier than has been usual 
in electrical suburban service. If an increased number of passengers 
have to be carried it will hardly be practicable to diminish the length 
of the trains, which is only limited by the length of the station 
platforms. The use of excessively heavy trains is fraught with 
consequences likely to lead to a radical departure from the present 
standard practice. The coaches will probably be of the present 
compartment type, on account of their greater seating capacity as 
compared with the corridor type, and, in fact, the present coaches 
could be largely employed in making up the trains. The chief dis- 
advantage of the compartment type is that when trains are well 
filled time is lost by intending passengers in seeking a compartment, 
so that longer station stops are necessary than when the corridor type 
of coach is employed. 

The objections to the continuous-current system when heavy 
trains are to be employed arise for the most part from the necessity 
for using a third rail. This being accessible constitutes a source of 
danger, whilst it is exceedingly difficult to instal at complicated 
junctions. Moreover, the system is hardly the most suitable for 
long-distance service, so that objection has been made to it on the 
ground that it cannot be generally extended throughout a railway 
system. This last objection, however, is of little weight, as elec- 
tricity cannot compete with steam for general railway work in this 
country, so that universal electrical operation may be ruled out of 
account. The danger to workmen and others arising from the pre- 
sence on the line of an accessible conductor at dangerous poten- 
tial is patent, and can only be obviated by rendering accidental 
contact. with the conductor impossible. An efficient wooden protec- 
tion for this purpose will add perhaps 5 per cent. for the total cost 
of electrification, so that the question of additional danger is not a 


very effective argument against the continuous-current system. ! 


The third-rail protection, moreover, by preventing short circuits 
with track tools, is a valuable security -against shut down. It is 
worthy of note in this connection that the New York Central and 


Hudson River Railroad have adopted a completely protected third 
rail within their New York City electrical zone.* 
The difficulty of installing line conductors amongst the intricate 
switch work and signal rods of a large terminus or junction is serious, 
and is increased fourfold, as far as a great portion of the London 
district is concerned, by the action of the underground railways in 
adopting an insulated return conductor instead of employing the 
track rails as return. Where the track work is not too complicated, 
a single conductor can usually be installed, so that contact is never 
lost by the collector shoes, whilst even at the most intricate junctions 
it can always be located overhead. With a second insulated con- 


ductor, however, it is at such places practically impossible to secure 
continuous contact for both sets of collector shoes within the length 


of a locomotive or motor coach, and sometimes even of a long train. 
The chief argument in favour of an insulated return is that it 
enables the track rails to be used for signalling purposes. i 

A class of traffic for which electrical operation might be expected 
to show to advantage is interurban passenger traffic, handled on the 
same lines as on the American interurban railways—i.e., with 
single cars or small trains running at fairly high speeds and at 
frequent intervals. There are many districts.in this country where 
such a system could hardly fail to attract considerable traffic. 
Where stations are fairly close together the continuous-current 
system will probably be found most euitable for this class of work, 
especially if the system forms a compact network. In case none but 
small trains are to be electrically operated, the track conductors may 
be located overhead in the form of a trolley wire, otherwise a third 
rail will be necessary. At the present standard voltages, the weight 
of train that can be fed from a single overhead trolley wire is 
limited to perhaps 50 tons. There is, however, no real engineering 
necessity for restricting the operation to present standard voltages. 
If the mean speed desired is not very high—considering the distance 
between stops—it may often happen that alternating-current opera- 
tion would furnish the most satisfactory means of attaining the end 
in view. Where stations are not less than 2 or 3 miles apart and 
the electrically-operated lines do not form a too complicated system, 
a strong case could in many instances be made for the polyphase 
system. In general, however, it is probable that the single-phase 
system would be found the more advantageous for such work. Another 
class of service for which electrical operation might well prove 
desirable is that on branch lines, where in many cases the traffic is 
not in itself sufficient to pay expenses, but is necessary to put country 


towns in communication with the main lines. These should be run as 


interurban tramways, operating a fairly frequent service of single 
cars or trains of two or three coaches and employing overhead line 
conductors. Such a system could be installed at moderate capital 
outlay, whilst a considerable saving in operating expenses would 
ensue on account of plant and operatives being more uniformly 
employed. The more frequent service would be expected to result 
in considerably increased traffic between towns and villages. 

In a few places, such as between Liverpool and Manchester and 
between Leeds and Bradford, it might be possible to inaugurate a 
very high-speed service on the lines indicated by the Marienfelde- 
Zossen tests, although it is a little doubtful whether the saving cf 
time possible in these comparatively short distances would form 
sufficient inducement to create a paying traffic. Such lines running 
from London to Birmingham, Manchester and Liverpool, might 
attract considerable traffic, but could hardly be constructed against 
the opposition of existing companies, and as they would be largely 
special and reserved for the one class of traffic, it is improbable that 
they could be made to pay at present. Altogether there does not 
appear to be much prospect for such exceedingly high-speed l:nes 
in this country for some time to come. 

The operation of our main-line trains would not be sensibly 
improved by electrification ; certainly no such improvement would 
be anticipated as would justify the necessary great outlay of 
capital. Where conditions are different, however, considerations 
which do not apply in this country may render general elec. 
trical operation desirable. In Sweden, for instance, where the 
locomotive coal is imported, whilst there are extensive peat beds 
and much water power, it is possible that general electrification 
may be justified. Here, however, the coal bill is not a very 
great item in the operating expenses, and we could not expeot to 
save on it. Electrical operation is, therefore, economically feasible 
cnly for those classes of traftic in which some service advantage 
resulta. No particular advantage would in general-acorue from the 
electrical operation of goods traffic. At docks, goods-yards, and like 
places, however, where there is much shunting, if there is an 
existing generating plant for supplying power to cranes, capstans, 
&c., it would undoubtedly be advantageous to employ electric loco- 
motives in place of steam. The latter are very inefficiently em- 
ployed in such service on account of the large amount of standing 
and starting necessary. With electric locomotives designed suitable 
for such work, the efticiency of the system would be much improved 
at trifling extra cost, whilst an improvement would also be expected 
in the load factor of the generating plant, so that the cost of addi- 


Street Railway Journal, Vol. XXVI., p. 336. 
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tional power would be small. In some such localities the use of 
overhead wires would be objected to, and some form of surface- 
contact system would probably be found necessary. 

. Although, for reasons above stated, no general electrical opera- 
tion of our railways is to be expected, we may yet look forward to 
many developments in railway work within the next few years. 
There is at present a little natural conservatism amongst railway 
managers, and a disinclination on the part of directorates to sanc- 
tion the outlay of a large amount of capital when the best system of 
operation appears to the superficial observer still a matter of specu- 
lation. It is hoped that the present paper will serve in a measure 
to delimit the spheres of usefulness of the several systems of elec- 
trical operation, or at least to prove that the most suitable system 
can be dete mined in any particular case. 

The author wishes to add that the views expressed in this Paper 
are entirely the results of his own study of the subject, and should 
not in any way be taken as representing the attitude of the Company 
with which he is connected. 


The following is an abstract of the discussion which took place in 
connection with the Paper on January 25th :— 


Mr. PHILIP DAWSON, of Messrs. Kincaid, Waller, Manville & Daw- 
sop, and consulting electrical engineer to the London, Brighton & South 
Coast Railway, eaid he would only discuss the Paper from the point of 
view of the particular problem he had in hand at the present moment, 
and if he differed from the conclusions in the Paper it was not to be taken 
as any reflection upon the results arrived at by Mr. Carter. The author 
had compared the amounts which had to be added to the weight of the 
train, in calculating the acceleration, to allow for the inertia of revolving 
masses, and had given this as from 8 to 10 per cent. in the case of con- 
tinuous- current traction, and double this for single-phase. But in the 
casa of the single-phase motors which he (the speaker) was investigating 
at the prerent moment, the utmost which they had to add was 13 per 
cent., or only 3 per cent. more than the maximum stated in the Paper 
for continuous-current motors. The Paper further stated that the 
energy dissipated in motors and gears will be some 10 or 12 per cent. of 

' the input, whilst from 6 to 12 per cent. will usually be dissipated in 
starting rheostats. In the single-phase system the losses in motors, gears 
and controlling apparatus will usually be at least as great per ton-mile as 
in the motors, gears and rheostats of the continuous-current system, chiefly 
on account of the much lower efficiency of the motors." Some work which he 
had had carried out, however, gave figures which did not agree with these 
conclusions. Although the single-phase motor, as at present constructed, 
was usually of lower efficiency than the continuous-current motor, the 
difference was only about 4 per cent. as compared with the very best 
continuous-current motor constructed ; but if they took account of the 
gain by controlling, &c., with voltage variation by transformers, instead 
of by losses in resistances, there was certainly a very much emaller 
loss with alternating current than continuous-current motors. He 
also disagreed with the author's comparison of speeds and tractive 
efforts of alternating and continous-current motors. In the very 
short time at his disposal since receiving the Paper, he had plotted 
out some results which he himself had obtained with alternating- 
current motore, and the curve practically coincided with the curve given 
in the Paper for the continuous-current motor. He presumed, therefore, 
that the author referred to a different alternating-current motor than the 
one which he had experimented with, and which would be used on the Lon- 
don, Brighton & South Coast Railway. The over-all efficiency of distribu- 
tion from the generating station 'bus bars to the trains was given by the 
author as 78 per cent. for continuous current, but he himself had made 
some most careful calculations, and could not get a higher figure than 74 
or 75 per cent., although he thoroughly agreed with the author that the 
efficiency of an alternating-current system was 87 per oent., which could 
even be raised with a properly-designed system. The author called atten- 
tion to the very important property of the single-phase system—viz., the 
very much higher voltage which could be used in the conductors, as com- 
pared with continuous current. This pressure at the present moment was 
standardised at about 6,000 or 6,500 volts, which about carried out the sug- 
gestion made later in the Paper that to get equal drops the line pressure 
would have to be raised about 10 times. But as far as he could see at 
present, he knew of no reason why the pressure should not be greatly 
increased. At the present moment, in Switzerland, there was a line 
15 miles long where 15,000 volts were used, and no difficulty had been en- 
countered either in transmitting or collecting. He thought the reference 
in the Paper to the low power-factor of the single-phase system must have 
been made under a misapprehension, because when one took the power- 
factor of a continuous-current installation using direct-current motors, but 
supplied by polyphase generators through sub-stations, there was practic- 
ally no difference between the average power-factor obtained on a single- 
phase system and that fora continuous-currentsystem. The author made 
a very hard statement when he said that the single-phase system showed 
no prospect whatever of being rendered satisfactory for the urban and 
suburban railway work likely to be required in this country. There were 
& great many members present that evening who remembered the time— 
not many years ago—when the mere possibility of a satisfactory single- 
phase motor being produced for traction purposes was considered ridi- 
culous ; at the present moment he was sure there was not one who would 
suggest that such a motor was not a perfectly workmanlike object and gave 
satisfactory results. He did not agree with the author that the single-phase 
motor in its present development was unsuited for such work, but in any case 

it was rather hard to say that the future would not enable a satisfactory 
single-phase motor to be produced. It was true that, up to the present 
moment, single-phase motors were slightly heavier than continuous- 


current motors—and, as far as could be seen at present, this could not 
be very much improved upon—but he thought the disabilities of single- 
phase motors had been brought out rather too prominently by the author. 
To justify this assertion he had some figures, which he had personally 
verified, and it was seen that the weight of a 150 B. p. motor rated on the 
American principle was 2:7 tons, and the weight of a 115 m.r. motor 
rated exactly on the same basis was 2:4 tons; the weight of two 
motor trucks, including trucks equipped with four 115 E.. motors 
compared with a similar motor gear of 150 m.r. continuous-current 
motors would be 27 tons, as against 26 tons for the latter. It was very 
important to bear in mind, however, that there were other portions of a 
train which must be taken into consideration besides the weights of either 
the motor equipment or the trucks. As the author rightly said, the intro- 
duction of electric traction on railways was a commercial proposition as 
to how far it would increase the carrying capacity and the pts. This 
would largely depend upon the accommodation given to the passengers, 
and this, again, would depend upon the car body construction, and from 
personal knowledge he knew that there was no railway manager in Great 
Britain who would hesitate for one moment to employ car bodies 
weighing 15 tons if he could give better accommodation as compared 
with a car body weighing 10 tons. At the same time, there were 
different types of trucks, varying in weights, and the difference 
in weight, taking the mean, would be 8 tons per car, and the total 
difference in weight between one type of car body and truck and another, 
leaving outside altogether the question of the weight of the motor equip- 
ment, would be 8 tons per car, or with a three-car train which would 
be the normal train—there would be a difference of nearly 24 tons due to 
car bodies and trucks alone, which was a great deal more than any 
difference which could exist between different motor equipments. He did 
not exactly understand the author’s remarks on the multiple-unit system, 
as this was perfectly applicable to single-phase equipments, and, in fact, 
practically the same apparatus used in conjunction with continuous cur- 
rents for multiple-unit control was used for single-phase, the only difference 
being that the latter was very much simpler, and the parts very much fewer, 
than with continuous current. Taking all these things into consideration, 
he could not agree with the statement of the author that the single-phase 
system compared unfavourably with the continuous-current system as 
regards suburban traffic, or that the current consumption of single-phase 
motors must necessarily be greater than direct-current motors. He had 
some figures from experimental results, which he himself was acquainted 
with, for a run over a distance of a level 2,583 ft. The train consisted of 
two motor coaches, having eight motors, and three trailer coaches. The 
coaches and trucks were exactly the same for both the continuous-current 
test and for the single-phase. The time taken with the continuous-current 
equipment was 91:46 seconds, and with the alternating 92:25 seconds. 
The average efficiencies were 78:6 per cent. and 74:2 per cent.; the watt- 
hoursconsumed per ton-mile for hauling and braking, including theamount 
required for operating the air compressors were 68 and 63 respectively ; 
the acceleration was very much more favourable to the single-phase. The 
continuous-current train required 37 seconds to attain & speed of 254 miles 
per hour, whilst the alternating-current train attained 25 miles per hour 
in 224 seconds. Also the rate of acceleration was very much more 
favourable to the single phase. He had recently had the opportunity of 
making a number of very interesting tests, with some apparatus designed 
by Mr. A. P. Trotter, of the acceleration obtained under actual running 
conditions with single-phase and continuous-current trains, and the 
results were practically these : Whilst the continuous-current trains gave 
a very high average rate of acceleration, this was due to the fact that 
a very high rate of acceleration was gained at the beginning—viz., 
2ft. Gin. or 3ft. per second per second, but it fell away to 1 ft. 6 in. 
per second per second. With the alternating-current train it was 
exactly the reverse. It started at 9 in. per second per second 
for the first 100ft. or 200ft., then rose to nearly 2ft. and remained 
stationary during the whole period of acceleration at 2 ft. per second per 
second, and he suggested that the curve would be very much more 
satisfactory for suburban service than the continuous current. In 
discussing this question one point ought not to be lost sigbt of. They 
must be able to prove to the existing railway authorities that the 
electrification of railways was advantageous, and that it would not 
bring in its train very serious disadvantages. From the very careful 
and prolonged investigation that he had made, he had come to the 
conclusion that the unanimous consensus of opinion amongst rail- 
way men, both over the whole of Europe and in America, was that 
if electricity was to take the place of steam for running ordinary subur- 
ban trains, this would never be the case so long as the third rail 
existed. Under these circumstances, it was perfectly evident that the 
continuous-current system must be out of court, and he believed that the 
very satisfactory results that had been obtained with single-phase motors 
during the past few years were due to the big electrical houses thoroughly 
realising that the main line railways would not adopt electric traction 
unless the third and fourth rails could be dispensed with. He felt sure 
that suburban railways would adopt single-phase traction for handling 
their trains. | 
Mr. A. P. TROTTER, electrical adviser to the Board of Trade, who 
desired it to be understood that he spoke in his private capacity and not 
officially on behalf of the Board, said there were one or two points upon 
which he could give some information, He agreed with Mr, Dawson about 
the coming of alternating current. He could not remember for the 
moment whether the pressure was to be 3,000 or 6,000 volts on the 
London Brighton & South Coast line, but it did not matter much, as if it 
could be made safe for the one pressure it could for the other, or even for 
10,000 or 15,000 volts. Some information had been asked for on the 
question of alternate-current electrolysis. There was sucha thing as 
alternate-current electrolysis, and he had made many experiments; it 


might be about half that of continuous current. But on the particular 
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railway to which he had given his attention the rails were on chairs, the 
chairs on sleepers, the sleepers on ballast, and the ballast had high 
brick arches or embankments. They were a long way from the pipes, 
and in these circumstances he did not see any objection to 20 volts drop. 
But how was it to be measured? He had considered this with some 
little care. The author bad given the case of a single trolley wire 
and a single rail to show that in ordinary circumstances the pilot wire 
ought to be between the two. This followed from simple mathematics, 
but what was going to be the case in practice, with two trolley wires and 
four raile, and about three feeders from the power house to the sub- 
stations, a feeder probably from the sub-station to points upon the track, 
and a track return into which the current was boosted from the rails, 
He was glad he had not got to calculate where the pilot had to be. But 
he would propose to borrow a telephone wire forming a loop from the 
point at which the pressure was to be measured, about a mile or two 
right out in the country, and back to the rails in such a way that it could 
not be influenced by the railway current. Then he would have the pilot 
wire placed anywhore at gide of the track in the most convenient position, 
and compare the two voltmeter readings so as to calibrate the instrument 
connected on the pilot wire to show the true voltage drop ; 20 volts was 
a pressure that could be measured electrostatically. The question of 
earth currents need not be troubled about, because modern telephones all 
had double circuits ; but there was one point which he had suggested to 
the engineers of the Brighton line—viz., that with the periodicity which 
they proposed to use and a Wheatstone instrument working at 400 words 
per minute (as a matter of fact, he did not think there were any south 
of the Thames) might happen to synchronise. Political speeches were 
transmitted by the Wheatstone instruments, and it would be awkward if 
there was recorded a succession of dot, dot, dot, which he believed 
would mean I, I. I The impedance of the rails on the Spindlersfeld 
line was only 4 ohm per kilometer, which was better than some of the 
Swiss lines. With regard to the type of carriage, electrical engineers were 
hardly concerned with the seating of the passengers, unless they wiehed 
to get to business themselves, but he might mention an interesting type 
of carriage used for the &uburban traffic in Berlin, and which had com- 
mended itself to some railway engineers. The carriages seated five a 
side with the ordinary partition at the back of the passengers, but they 
had sacrificed one seat by cutting away 18 in. of seat and partition, 
making a sort of corridor train, so that ‘the passengers got in anywhere 
and sorted themselves through the 18 in. The arrangement worked very 
well, and there were just as many doors as with the ordinary rolling stock. 
The discussion was then adjourned until Thursday, February 8. 


A SELF-REGULATING LOAD FOR TESTING METERS, 


In a recent article in the Elektrotechnische Zeitschrift, Dr. Martin 
Kallmann refers to the difficulty of keeping the artificial load on 
meters constant during tests on consumer’s premises, and describes 
an arrangement by means of which the load is kept practically con- 
stant in spite of considerable fluctuations in the supply voltage. 
The errors which may arise from the use of a resistance having a 
negligible temperature coefficient (such as constantan, for instance) 
are shown best by an example: Assume this resistance to be 
44 ohms. When connected across a 220-volt supply it will pass 
exactly 5 amperes, and the power consumed is 1,100 watts. Should 
the voltage drop or rise only 2 per cent. from the normal, however, 
the power consumed would fall to 1,056 watts (215.64/44) or rise to 
1,144 watts (224.4?/44), the error being + 4'4 per cent. from the 
normal. Dr. Kallmann gets over this difficulty by connecting in 
series with the ordinary resistance, another resistance having a pro- 
nounced temperature coefficient. Such resistances, as is well known, 
are used in Nernst lamps for steadying the current. They con- 
sist of thin iron wire in 4 sealed glass tube filled with hydrogen at a 
certain pressure. Since the current through this resistarce is prac- 
tically constant for considerable fluctuations in the supply pressure, 
it follows that the voltage across the ordinary resistance is also 
practically constant. Hence the watts consumed by the ordinary 
resistance with ra temperature coefficient are likewise con- 
stant. Any desired load may be obtained by connecting two or 
more units in series or parallel. Experiments went to show 
that the power consumed in the ordinary resistance did not vary 
appreciably when the supply oe fluctuated between 213 and 
227 volts, and the error only reached + 1 per cent. when the voltage 
dropped to 210 volts or rose to 230 volts respectively. The connections 
for a meter test are as follows: The ballast resistance is inserted in 
one of the supply conductora behind the meter, while the ordinary 
resistance is connected across the mains in front of the meter, but 
behind the consumers main switch, which is opened. A prac- 
tically constant current now flows through the ballast resistance 
to one of the main terminals of the meter. Here it divides, a small 
current flowing through the shunt coil of the meter to the other 
main, but the bulk flowing through the main coil of the meter and 
the ordinary resistance to the other main supply conductor where it 
units with the shunt current. Since there is a drop of from about 
10 to 20 volts in the ballast resistance, it is clear that the meter is 
tested at a somewhat lower pressure than that for which it is 
normally intended, but Dr. Kallmann states that this does not 
appreciably affect the calibration curve of the continuous-current 
The author’s arrangement is also applicable, 
of course, for testing alternating-current meters. 


ELECTRIC CRANES, HOISTS AND TRAYELLERS.* 
BY J. RITCHIE. 


Crane makers began to turn their attention to electric driving 
soon after the advent of the practical electrical motor. The author's 
first electrically-driven crane was built in 1887, and consisted of an 
ordinary derrick crane with a reversible series motor, which simply 
replaced the steam engine; this is practically the design of the 
small electric derricks of to-day. With regard to crane cuntrollers, 
the type adopted must be strong and simple: two forms are in 
general use—(1) the liquid controller, and (2) the tramway con- 
troller, both of which are satisfactory. Even where separate motors 
are used for different motions of the crane, the author prefers sepa- 
rate controllers for each as simpler than a combined universal 
type controller. 

In connection with small derrick cranes for general work, crane- 
makers are often required to give figures as to cost of running as 
compared with steam. Take the ordinary two-ton builders' crane ; 
this, if steam driven, will use about 4 cwt. of coal per day, at a cost 
of, say, 20s. per week. Such a crane electrically driven might be 
expected to raise 1 ton 40 ft. every five minutes, taking 8 H. P., with 
an additional 50 per cent. for frictional and other losses, say 0:056 
unit for one minute lift, and two minutes at half this for slewing 
and derricking, or 0:112 units every five minutes, which is equi- 
valent to 12 units per day, or 8s. 4d. per week (with electricity at 
1}d. per unit) for 600 tons raised 40 ft. In actual practice, a builder's 
crane at work in Edinburgh was found to cost 4s. per week 
for current (at 1jd. per unit). A crane in a builder's yard cost 
20s. per week for current, and did the work of two steam cranes 
which would cost 40s. for coal and 80s. for the driver. An actual 
trial at another place gave the following results:— Three loads 
of 10 tons each raised 30ft., slewed and lowered at a cost of 
2s. 8d. per load, and six loads of 5 tons each raised 80 ft. slewed and 
lowered at a cost of 1s. 6d. per l.ad, an extremely low cost com- 
pared to cost of same work by steam crane. The usual speed of 
lift for a 10-ton shop crane was 10 ft. to 15 ft. per minute for full 
load, and 20 ft. per minute for 5-ton loads. The motor would be of 
18 to 20 B. RH. p., and capable of working at 50 per cent. overload. 
The author's practice in fixing the power of the motor was to take 
the theoretical horse-power required to lift the load at the required 
speed, add 50 per cent. for losses, and specify the motor to do 
100 per cent. overload for three minutes. For small cranes, whose 
different motions are worked from a single motor, the author used 
bevelled friction gear, one bevel wheel being of compressed paper. 
For overhead traveller work electric driving was superior to the 
older methods, both as regards economy and handiness. The all- 
day loss in driving endless ropes and square shafts was a serious 
matter, amounting in an actual case to 7 B.H.P. for a 50 ft. length of 
square shafting. The various motions of the traveller could either 
be derived from the one motor—in which case the bevel friction 
gears were used to connect and disconnect the various shafts used— 
or a separate motor could be provided for each motion —the latter was 
more economical in working and better suited for high or varied 
speeds. In long span travellers the travelling shaft should be 
driven from the centre, even when one motor only controlled all 
motions, In large power cranes and travellers, dealing generally 
with weights much below the maximum, it led to economy in work- 
ing if separate motors and separate gears were provided for light and 
beavy weights. 

English practice in crane work differed from American and Con- 
tinental in three important matters: (1) In all cranes above 10 
tons the side plates are of steel in British practice and not cast iron. 
(2) Toothed gearing &nd low speed motors (about 500 revs. per min.) 
are preferred by most British makers to worm gearing and high-speed 
motors. (8) Steel ropes are in general preferred to chains in this 
country. 

Motors for crane work should be totally enclosed, ready access 
should be provided to all parts, and the field magnets should pre- 
ferably be split so as to allow of quick removal of the armature. 

For the transmission of the materials for building the bridge 
across the Zambesi Gorge (650 ft. span and 400 ft. deep), it was de- 
cided to adopt telpherage, & method of working originally proposed 
by the late Prof. Fleeming Jenkin, and the author was consulted as 
to the mechanism and design. The carrying cable was of plough 
steel 2,2, in. diameter fastened at one end to a fixed tower and at 
the other end to the top of a jib pivo‘ed at its foot, inclined 45 deg. 
and weighted at its tip with 40 tons so as to keep a pratically con- 
stant tension on the cable. This cable carried the 10 ton telpher, 
which the author described in detail in the Paper. 

Reference was made to some comparative tests of electrical and 
hydraulic cranes carried out in 1904 by the North-Eastern Railway 
Co. at Middlesboro' Docks (Engineering, January 24, 1904). These 
tests showed 25 per cent. in favour of the electric cranes on a load 
factor of 7°3 against a load factor of 14:0 for the hydraulic cranes. 
With equal load factors the saving would have been 60 per cent., 


* Paper read before the Dublin Section of the Institution of Eleetrioal 
Engineers on January 18th. Abstract. 
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and for ease of shifting from place to place the electric cranes were 
much superior. 

The Paper was illustrated by a fine series of slides, showing a 
number of cranes, hoists, travellers and conveyers, mostly built by 
the firm of Carrick & Ri'chie. 


DISCUSSION. 

Mr. C. STEWART referred to his experience of warping in a traveller 
in which the travelling motion was driven from one end. He had had 
considerable experience in electrical cranes and considered them much 
superior to other types. 

Mr. A. E. PORTE congratulated Mr, Richie on hia Paper, which, like all 
the author's work, was done well. He was surprised at the success of the 
bevel friction gearing, as his own experience of it had not been satisfactory. 
He alluded to the fact that he had carried out experiments for the late 
Prof. Fleeming Jenkin in connection with telpherage. 

Mr. T. TOMLINSON considered the most important point to them was 
that electric driving was proving itself economical in the humbler work 
ol the contractor and builder, and not merely in the equipment of fac- 
tories and docks. He pointed out in this connection, however, that the 
bypothetical calculation in the beginning of the Paper showed a duty of 
24,000 foot-tons for 8e. 4d., while the actual tests on the 3-10 loads, 
given later on, only gave a duty of 900 foot-tons for 8s. He had been 
engaged on the first experimental SE pnersge line at Stevenage, and gave 
an account of the difficulties met with. 

Mr. MASSEY said that three electrical cranes had been installed on the 
Glasgow & South-Western Railway. One had only just been put down, 
but the two others—each 10 tons with three independent motors—had 
been in for some time, and had been thoroughly satisfactory, only re- 
quiring occasional renewal of brake blocks and brushes. One had 
replaced an hydraulic crane in a position where absolute steadiness of 
suspension was required and had given it: the hydraulic crane had not 
done this on account of slight leakage past the cup leathers. His ex. 
perience of cone friction clutches had not been altogether satisfactory, 
depending a good deal on the dampness of the weather. He appreciated 
the point of the central driving of the traveller sbaft in big spans; but 
asked why the motor was not put in the centre. 

Mr. A. T. KINSEY wished to know what was the average life of a steel 
rope on crane work, and whether any lubricant was necessary. 

Mr. J. RITCHIE, in reply, stated that he had used friction bevel 
gearing for 15 years. The difficulty was getting suitable paper. He had 
only found. one mill in the United Kingdom where it was made satisfac- 
torily. At Wolverbampton such gears had been in use since the works 
were first started. The great practical point was that the shaft must be 
absolutely rigidly and a bearing provided close up to every cone pulley. 
In reply to Mr. Massey, the motor could not in general be put in the 
centre of a traveller, bacause of the tendency to cross-warp the traveller 
beam by its weight. In reply to Mr. Tomlinson: The difference ia cost 
alluded to arose from the fact that, in the secoad case, the firm were 
producing the electricity themselves, and apparently at an excessive cost. 
Ia reply to Mr. Kinsey: Eight to ten years would be a fair life for a steel 
rope. Outdoors a mixture of blacklead and tallow was used as a lubricant. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Constitution of Chlorine.—R. Fabinyi describes some sugges- 
tive experiments with regard to the properties of chlorine pre- 
pared. from the same ingredients, but in different succession. 
In one experiment chlorine is prepared by adding sulphuric 
acid to a mixture of potassium perchromate and sodium 
chloride, and the chlorine so obtained is called variety I. In 
another experiment potassium perchromate is mixed with 
sulphuric acid, and sodium chloride solution is added drop by 
drop. The chlorine then obtained is called variety II. Both 
varieties were tested for all the usual impurities, and found to 
be free from them. But I was bright greenish-yellow, both 
by itself and in aqueous solution, whereas II was much darker, 
and in saturated solution had a dark green colour. Another 
well-marked difference betweon the two varieties is the rate at 
which the aqueous solution is transformed into hydrochloric 
acid under the influence of light. Variety II is transformed 
more rapidly, the difference amounting to about 10 per cent. 
with exposure to an Auer flame. The author suspects that 
the variation of mass action in the two experiments has some 
effect upon the intimate structure of the chlorine atom, and 
that the latter may vary in stability in a manner suggested by 
the behaviour of the radioactive bodies. 

(R. Faninyi, Physikalische Zeitschrift, January 15, 1900.) 
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Gravitational Energy.—The radiation resulting from the 
acceleration of electrons implies a degradation of energy, and 
V. Crémieu puts the question as to whether a corresponding 
degradation of energy can be traced in connection with the 
generation or destruction of gravitational energy. If it cannot, 


then gravitational energy is the only form of entirely reversible 
energy hitherto known. He has endeavoured to approach thi: 
question experimentally along several different lines of inves- 
tigation. One of them consists in determining the gravita- 
tational constant in liquids, where it should be the same as in 
air in accordance with hitherto accepted opinions. He succceded 
in determining the constant in water under favourable con- 
ditions, but could not obtain any decided indication of an effect 
of the medium. He also endeavoured to detect some effect of 
the abrupt acceleration by free fall of the attracting body, 
arguing that by Lenz's law the energy liberated would produce 
a motion in the attracted object tending to oppose the relative 
motion. He looked for an impulse of the attracted object in 
the direction of the fall, but failed to find it. In another ex- 
periment he formed in a bath of olive oil several drops of a 
mixture of alcohol and water of the same specific gravity as the 
oil, and found that they were apparently attracted towards 
each other, although neither capillarity nor ordinary gravita- 
tational attraction could be alleged as the cause of the attraction. 
(V. CnéxrEv, Journal de Physique, January, 1900.) 


Sparking through Condensed Gases.—C. and H. Guye have 
examined the dielectric strength of gases compressed in a 
Cuilletet tube under pressures up to 80 atmospheres. They 
find that up to about 10 atmospheres the spark potential in- 
creases linearly with the pressure. At higher pressures than 
that the spark potential increases more slowly than the pres- 
sure. The potential and pressure curves take the form of a 
parabola. Nitrogen showa a peculiarity in the shape of a 
maximum which coincides with the maximum compressibility 
and the minimum pr of the gas. In air, the results also show 
a slight elevation of the curve near the highest pressure used. 
But no such behaviour was found in either hydrogen or oxygen, 
no doubt owing to the fact that the minimum pv is beyond the 
range of pressures used. The authors also made a few experi- 
ments on carbonic acid near its critical point, and found indi- 
catión? of a diminution of the spark potential as the critical 
point was approached ; but the partial decomposition of the 
gas produced by the spark makes the interpretation of tho 
results somewhat uncertain. The values of the potentials 
recorded for CO, range from 10 to 60 electrostatic units at 
18 deg., and from 10 to 54 units at 33 deg., the distance being 
0:2 mm. The authors also tried the effect of X rays and of 
radium rays, but could not detect any perceptible differenco 


produced by them. 
[O. and H. Gove, Physikalische Zeitschrift, January 15, 1906.] 


N-rays, —Prof. Mascart has, in conjunction with Blondlot, 
Virtz, and Gutton, repeated Blondlot’s experiment on the 
refraction of N-rays by an aluminium prism. The ''spectrum" 
shows a series of maxima, and each of the observers located 
these by means of a sulphide screen and a dividing machine, 
and the readings were noted independently by another observer. 
They were taken in two directions, both going and returning. 
The consistency between the readings was found to vary with 
the training of the observer, that of Blondlot being greatest, 
his maximum error being less than 0 5 per cent. The other 
observers’ errors sometimes amounted to 1 per cent., but they 
were never sufficient to confuse successive maxima. The 
mean deviation was 30 degrees, and readings were taken to 
within 2 minutes. 

[Mascanr, Comptes Rendus, January 15, 1906.] 


N-ray Photographs.—C. Gutton has investigated the alleged 
effect of N-rays upon a Hertzian oscillator by means of photo- 
graphic records. Blondlot maintained that when N-rays fall 
upon the spark in the primary circuit, the brightness of the 
secondary spark decreases. This decrease is very difficult to 
observe on account of the general unsteadiness of the spark. 
The diffieulty was overcome by the author by using brass 
terminals, which, being more volatile than platinum, gave a 
steadier spark, and which also, on account of the zinc they 
contain, are rich in photographic rays. The N-rays were 
derived from a Nernst lamp surrounded by shcet-iron, and 
were filtered through wood, paper, and aluminium. ‘The 
photographs show the effect described by Blondlot quite clearly. 

| (C. Gurron, Comptes Rendus, January 15, 1906.] 
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RAILWAY ELECTRIFICATION. 


The considerable increase in the mileage of electrically- 
driven railways during the last year has not tended to pro- 
duce any sense of finality amongst electrical railway engineers. 
Rather it has shown up somewhat forcibly the economic 
limitations of what may be called the “standard” third-rail 
system. It is too soon to say anything of the commercial 
results on the London underground lines that have been 
converted from steam working. A great increase of traffic 
has manifestly occurred, and is the main reason of the public 
complaints about the service ; whether that increase will justify 
the expenditure remains to be seen. These particular instances 
will not help much towards solving the problems of daylight 
lines of any kind. What to do with suburban railways and 
how electrical working can be justified on such lines is the 
immediate question engaging attention, and its satisfactory 
solution is of particular interest to electrical engineers. 

The resolution of the London, Brighton & South Coast 
Railway to equip the South London line with a single-phase 
overhead system will give results capable of application to a 
very considerable mileage of railways, not only around Lo ndon, 
but also in the suburbs of the other great towns, and in the 
closely-populated industrial districts. The North-Eastern 
Tyneside lines are of this class. Whilst electrification has 
made a vast improvement in the service and increased the 
traffic, there is an impression in railway circles that the return 
is hardly encouraging enough to justify the conversion of 
similar lines on the same system. It is abundantly clear that 
the heavy capitalisation necessary limits the low-tension third- 
rail system to lines with a good “load factor.” Between such 
railways and the main lines there exists a large and increas- 
ing mileage which could be worked electrically with much 
advantage if only the cost of equipment could be kept down. 
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Railway managers are showing signs that they have come to 
some sense of the advantages of electrification, and they will 
be more ready to consider schemes that promise to be generally 
applicable to suburban traffic than those which are evidently 
only remunerative on the most heavily-worked lengths, gene- 
rally extending only 5 to 10 miles around populous centres. 
We conclude in this issue our abstract of Mr. F. W. 
CARTER’S Paper, read before the Institution of E'ectrical 
Engincers last week, and publish our report on the first day's 
discussion upon it. The debate has come at an opportune 
moment, and will enable us to put on record the opinions 
of the best available authorities upon this important ques- 
tion. Mr. CanrEn's figures and deductions indicate in an 
admirably clear manner the commercial limitations of what 
we have called the standard system, because he treats chiefly 
of that system and shows the main considerations governing 
the details of its application to any given case. It is true 
that no money values are given, but the principles expounded 
have the financial result as their chief aim. The author's 
treatment of the single-phase system is much less full 
and somewhat deprecatory, although he allows it a certain 
field, but it seems likely that he intended to provoke some 
reply on this part of the subject. He certainly succeeded 
in drawing from Mr. PHILIP DAWSON a well-reasoned state- 
ment of the case for single-phase working which will go far 
to convince many doubters that the Brighton Company has 
chosen something that will work and that will cost considerably 
less to instal than the continuous-current system. Whilst 
single-phase motors are somewhat less efficient than continuous- 
current motors, there is an improvement in the distribution 
efficiency, which may bring matters even. Perhaps the most 
important and encouraging feature of the single-phase system 
is that it lends itself to extension to interurban and possibly 
main-line working. The continuous-current system, on the 
contrary, shows no prospect of such wide application, and 
this fact has donea good deal to retard the electrifica- 
tion of suburban lines: railway men naturally object to 
condemn themselves to the vexations of a break of system, 
The electrification of main-line traffic is not a problem pressing 
for immediate consideration, but it has to be kept in sight. It 
is quite likely that the results of suburban electric working may 
stimulate the more enterprising railways to make the experi- 
ment of a frequent service of short trains on a main-line section 
—and not impossible that they may then find that “ facilities 
increase traffic is an axiom not limited by a suburban 20-mile 


radius. 
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A Practical Treatise on the Steam Engine Indicator, and 
Indicator Diagrams. With Notes on Engine Performances, the 
Expansion of Steam, Behaviour of Steam in Steam-engine Cylinders, 
and on Gas and Oil-engine Di s. By W. Worsy BEACMONT, 
M. Inst. C. E. 2nd edition, revised and enlarged. (London: “The 
Electrician ” Printing & Publishing Co., Ltd.) 1906. 6s. 

The author has aimed at producing a book which will be of 
practical use to those who have to deal with the indicator and 
indicator diagrams, and has undoubtedly succeeded. He has 
made three divisions of the subject: In the first the indicators 
themselves, their attachment to engine cylinders and the 
methods of driving the drum are considered. Jn the second 
division a large number of actual indicator diagrams are given 
and compared with theoretical diagrams, and in the third gas 
and oil-engine diagrams are discussed. 

The book is divided into 16 parts, and in Part I., after a 
few preliminary remarks as to the meaning of indicator dia- 
grams and what they show, the calculation of horse-power, &c., 
a description of Watt’s indicator is given. This indicator is 


not only of great historic interest, but it also serves to illus- 
trate the principles on which all indicators should be designed. 
The diagram was drawn on a small board having a to-and-fro 
motion, and a weight was used instead of the spring, which 
E the return motion to the drum of the modern indicator. 
uch an arrangement was obviously only suitable for very slow 
speeds, owing to the great inertia of the parts, and it is in- 
teresting to note that the reduction of inertia has been 
one of the principal difficulties with which designers of 
indicators have had to contend. The author rightly lays 
pn stress on this point, and is careful to emphasise it in the 
escriptions he gives of various well-known indicators such as 
Richards, Krafts’, Darke’s, Crosby's, MacInnes-Dobbie's, & 
Tabor's, and he points out that attempts have been made to 
avoid still further the effects of inertia by using a beam of 
reflected light. Various matters of detail in connection with 
each of the above indicators are considered at somo length. 


The attachment of the indicator to a cylinder and the appa- 
ratus for actuating the motion of the drum are considered in 
Part II. The indicator cock is shown with a cylindrical thread 
and is screwed upto a shoulder. A better arrangement, giving 
more readily a steam tight joint, is to make this end of the 
cock slightly conical. The usual actuating arrangements are 
given, and a circular form of reducing gear is described 
which obviates the usual angular error. 

In Parts III. and IV. indicator diagrams from simple engines 
are discussed, and an interesting diagram from a Smeaton 
atmospheric engine is given. The diagram was taken by the 
author in 1889, and shows a mean pressure of 8:17 lb.; it 
looks excellent, and, as the author points out, it would not 
reveal the fact that the steam consumption of this engine was 
no less than 300 lb. per indicated horse-power hour (the steam 
consumption for the corresponding Rankine engine is 34 lb. 
per hour) The theoretical diagram of comparison chosen by 
the author is one with an hyberbolic expansion. No doubt 
this is usual, but the only merit seems to be the ease with 
which hyberbolic expansion lines can be drawn.  Adiabatic 
expansion, however, is also discussed, and figures are given to 
enable this curve to be drawn. The usual method of calculat- 
ne steam shown by the indicator is given. 

arts V., VI., and VIL, deal with a variety of compound 
engines and the indicator diagrams to bə expected from them 
are given. The method of “combining ” the high-pressure and 
low-pressure diagrams of a compound engine is discussed at 
some length. Parts VIII. to XI. give a number of reproduc: 
tions of actual indicator diagrams taken from simple, compound, 
triple and quadruple expansion engines working under various 
conditions of admission and exhaust pressure, speed and load, 
Many of these diagrams are good, others are bad and the 
defects are pointed out. In several cases the effect of altering 
the admission valves is given, and some interesting results are 
shown. This collection of indicator diagrams is quite repre- 
sentative and will prove, when combined with the explanation 
given in the text, of great assistance in detecting defects in 
engines. A variety of locomotive diagrams, both simple and 
compound, are given in Part XII., and a series of 10 taken 
from a goods engine of the L.B. & S.C.R. (designed by the 
late Mr. W. Stroudley) when running at various speeds but 
with the same load, are most instructive and will well repay 
careful study. | 

Part XIII. deals very shortly with gas and oil engine dia- 
grams, and this part would bear enlargement. Tho indicator 
diagrams to be expected from different cycles are given. There 
is a description of a special indicator for use with gas and oil 
engines, fitted with a differential spring—that is, there are two 
springs, one light and the other heavy ; the former deals with 
the suction part of the diagram and the release, whereas the 
latter comes into action during compression, explosion and 
expansion periods. By this means a “bottom loop” card can 
be taken simultaneously with the ordinary card. 

In Part XIV. will be found certain other applications of the 
indicator, such as a method of obtaining the valve diagram, or 
the stress in the valve rod of a locomotive at different points 
of the stroke. There is also a description of Mathot's indica- 
tor for very high-speed engines, Part XV. gives a few ex- 
amples of faulty diagrams due to defects in the engine, with a 
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few hints helping to infer the defect from the shape of the 
diagram. This part might have been much enlarged with 
advantage. 

The book concludes with a few words on the measurement 
of indicator diagrams, H. RIALL SANKEY. 


Practical Electric Wiring for Lighting Installations. By ©. C. 
MetcaLyE. (London: r Bros.) 1905. 5s. 


Every man engaged in house wiring work will find much 
that is useful in Mr. Metcalfe’s book. It tells the reader in 
considerable detail how to fix casing, how to run the wires in 
it, and how to arrange and fix the fittings, and it is evidently 
written by a man with considerable practical experience. Those 
parts of the book which deal with casing are particularly com- 
plete, and we do not know any other publication in which 
this class of work is described in such detail. Interior 
conduit” and gas-barrel wiring has been displacing casing 
work for some considerable time, however, and it is to be 
regretted that this part of the subject is not treated quite 
so fully ; still many valuable hints are given both with regard 
to tube wiring and of a general nature, and the book will 
serve as an excellent guide to those who are learning house- 
wiring, while even the fully-qualified wireman might profit by 
a perusal of it. 

The only serious fault we have to find with the book is a 
want of system in its arrangement. The information which is 
given has apparently been written in the order it happened to 
occur to the author, and has then been sifted out in accordance 
with some rough method. For instance, in the chapter on 
* Tools,” the author on p. 60 advises the workman to carry a 
stick of Chatterton's compound in his tool box (by the way, he 
should warn him that Chatterton " costs 4s. 6d. per pound), 
and he adds: Its use has been fully dealt with in the chapter 
on Flexible Conductors ”—a chapter which commences 40 
pages later. The reader is given some practical hints as to 
the handling of conduit, the disposal of joints in it and with 
regard to inspection bends and slack on pp. 19 and 20, 
but it i8 not until p. 83 that he is told what the conduit 
system is. Again, in the opening chapter there is a 
page on Pressure Drop." After vainly trying to under- 
stand from it how he is to calculate the fall of pressure in a 
circuit, the reader will receive fresh encouragement when he 
comes to the last sentence, in which it is stated that “the 
bulk of wiring installations are carried out by the use of tables 
. . . and a few necessary tables will be found at the end of the 
book." There is, however, only one short table at the end of 
the book, which is quite insufficient to enable the reader who 
possesses only the limited knowledge acquired from the former 
page, and the reader will have to seek his tables elsewhere. 

Other parts of the book in which the design of the wiring 
system is treated have also their defects; but it is as a book of 
practical instruction in the execution of the work that we pre- 
fer to consider the volume, and as this it may be recommended. 


The Alternating-current Circuit and Motor. By W. Perren 
Maxcock. 2nd edition. (London: Whittaker & Co.) 4s. Gd. 


In addition to the subject matter contained in the first 
edition, which has been revised in various directions, this 
second edition includes much new matter concerning single- 
phase and polyphase motors. It is an elementary book, in- 
tended to initiate the non-mathematical reader into the nature, 
peculiarities and properties of alternating currents, and alter- 
nating-current machinery. This object has been attained by 
clear explanations, by citing numerous mechanical and hydrau- 
lic analogies and by many simple diagrams and curves. The 
first part of the book is principally devoted to theory, while 
the second portion contains chiefly desciiptions and illustra- 
tions of single-phase and polyphase motors and transformers, 
together with discussions on the relative merits of various 
types. A good deal is said by the author about switches, 
and & number of ordinary switches are illustrated, but we 
failed to find any mention of oil switches, although this is 
the type used exclusively for high-tension alternating-current 
work on a large scale. Another notable omission relates to 
the compensated repulsion motor which has been, and is, at 
least as successful in single-phase traction work as the single- 
phase series motor and the repulsion motor, both of which 


have been dealt with at some length by the author. The use 
of the synonymous terms mono-phase, single-phase and 1-phase 
in a book of less than 250 pages is not to be encouraged. But 
these few omissions do not seriously detract from the value of 
the book for the class of readers for which it is intended. 


Physikalische Grundlagen der Gleich. und Wechselstrom- 
1 A. KöxIswERTRHEA. (Hanover: Dr. Max Jünecke.) 
. 2.60m. 


We have here the first volume of a new series to be known 
collectively under the name “ Repetitorien der Elektrotechnik,” 
and intended to cover practically the whole ground of applied 
electrical knowledge. In this first volume Herr A. Königswerther 
has endeavoured to summarise clearly and concisely the prin- 
ciples, fundamental laws and general formule relating to elec- 
tric science and practice, so that the reader, after having 
digested the contents of this volume, should have no difficulty 
in thoroughly understanding the more practical volumes to 
come. In this task the author has succeeded well, and the 
volume may be recommended to those who desire to “ polish 
up” and extend their knowledge of electrical principles or 
require a book of reference in which to find general formule 
and handy rules without having to wade through much ex- 
traneous matter. 


Traité Pratique D'Electrochemie. Par Ricmanp Lorenz. Refondu, 
d'apres l'édition allemande par GEonaEs HostELET. 1905. (Paris: 
Gauthier-Villars.) 9 fr. 

This book, which is the French translation of Prof. Lorenz's 
well-known book in German, is one which will undoubtedly 
be found of great use to students of electro-chemistry in 
France. The book is a very free translation, and contains 
much new information not included in the German edition. 
For example, on p. 35 we find the latest information about 
the silver coulombmeter. In some cases also the translator 
has altered the arrangement of the experiments and has in- 
troduced new diagrams. Thus, while the ammeter shown in 
the German edition is from a German firm, that in the French 
edition is by a French firm. 

The first part of the book deals with the laws governing the 
theory and practice of electro-chemistry, and is partially theo- 
retical and partially practical. That is to say, where possible 
the theoretical parts are experimentally illustrated, the student 
of course being expected to carry out the experiments. Sec- 
tion 2 of Part I. is devoted mainly to preparations. Thus we 
find the preparation of potassium from fused caustic potash. 
The electrolysis of sodium chloride with and without a dia- 
phragm, the preparation of iodoform, &c. The author might 
with advantage have given a larger selection to organic pre- 
parations. 

The actual theory of electrolysis is left to the second part, 
and is divided up into two parts which deal with the theory of 
solution and with E. M. F. and polarisation tension. The third 
part treats of electro-chemical analysis in a manner which is 
too brief to be of much value, and of applied electro-chemistry. 
Throughout the book theory and practice are well correlated, 
and we certainly think that the student who carefully reads 
and works through this book will finish with a good knowledge 
of the subject. 

Why will not French authors index their books? A table 
of contents is of very little value, and one is often exasperated 
in trying to discover whether a certain thing is to be found in 
a book or not. | 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be Lad from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„Electrical Power; What It Is, and What It Can Do: A 
Simple Explanation of the Subject for Business Men and House- 
holders.” By Alfred W. Marshall. (London: Marshall & Co.) 8d. 

“L'Année Electrique : Electrothérapique et Radiographique: 
Revue Annuelle des Progrès Electriques en 1905.“ By Dr. Foveau 
de Courmelles. 6th edition. (Paris: Ch. Béranger.) 8fr. 50. 

“ Die Leitungen, Schalt- und Sicherheitsapparate für elektrische 
Starkstromanlagen." Part II., Schaltanlagen, Montage der Lei- 
tungen und Kabel By H. Pohl Part IIL, Berechnung von 
Leitungsnetzen. By B. Soschinski (Leipzig: S. Hirzel.) 28m. 

“ Elektrische Centralen.” By K. Wilkens. (Leipzig: S. Hirzel.) 
22m. 
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BRAKES. 


The following is an abstract of the discussion which took 
place at the Tramways and Light Railways Association on 
January 10th, in connection with Mr. A. L. O. Fell's Paper on 
the above subject. A report of the Paper itself will be found 
in our last two issues, pp. 543 and 586. 


DISCUSSION. 


Sir WILLIAM PREECE reminded his hearers that be was something 
of a pioneer in tramway work, having been consulting engineer to the 
first electric tramways in this country, opened in 1885 at Blackpool. On 
his recent visit to South Africa with the British Association he had 
noticed that electromagnetic brakes were used with success in Port Eliza- 
beth, where gradients as steep ae 1 in 74 were met with. He would like 
to know from Mr. Fell what was the time interval between the movement 
of the motorman to apply his brake and the actual going on of the brake 
itself, as this seemed to him a very important point. 


Mr. E. M. LACEY said his attention had been attracted to the curves 
showing the performance of the two types of brake which the author con- 
sidered the most serviceable, at any rate for London conditions, these 
being the A and B types of magnetic brake. The difference in the perfor- 
mance of these two types was shown by curve sheets I D to IV D and IA 
to IV A. It was difficult to reconcile the apparently enormous differences 
with the conclusions of the author to the effect that there appeared to be 
eomparatively little to choose between them. In dealing with the 
rheostatic brake the author said that, owing to the shorter life of the 
motors, the maintenance was heavy, Mr. Fell's experience apparently 
being that at the present time series motors were chosen for accelerating 
and running the car, and that they very rarely had sufficient reserve 
capacity to perform much extra work without excessive heating. But in 
dealing with the magnetic brake, although one of these appeared to do its 
work with but little call upon the reserve capacity of the motors, while 
the other apparently required some 10 times the amount, the author did 
not appear to attach much weight to this point. Perhaps he had found 
that there was but little difference in heating effects under actual service 
con ditions, and it would be interesting to know if the temperatures of the 
motors had been taken after a day's run with both types of brake. He 
per sonally had found that what many tramway managers desired, parti- 
cularly in localities where there were heavy and dangerous gradients, was 
an emergency brake which could be operated by the same handle as was 
used for running purposes, this brake being used under regular service 
con ditions at all times, so that the motorman in times of emergency went 
through ay the same motions as when applying the brake for service 
stops. It would be interesting to know whether the author had found 
that these new pattern brakes had fulfilled these conditions. 


Mr. O. H. BALDWIN had been interested in the subject of electro- 
magnetic brakes for some months, He had anal the results of the 
tests to ascertain as far as possible what was the division of the work of 
retardation among the parts of the equipment of the car—more particu- 
larly in regard to the B type of brake with new magnets. The author 


had referred to the superior results obtained by this brake on y rails 
as compared with the corresponding results obtained on dry rails, and had 
concluded that in all probability the brakes were manipulated more skil- 


fully in the latter tests. He would like to ask if the brakes were not 
manipulated by the same man in both cases, and also if tbe rail on the 
night of the *' dry.rail " test, although perfectly dry, was dirty and un- 
even in patches, while on the night when the tests were made on the 
“ greasy rail," the surface of the rail, while wet and covered with more 
or less slime, was uniform. If so, this divergence in the track conditions 
might easily account for the superior results obtained in the case of the 
so-called greasy-rail" test. Another disputable statement was that the 
wear between the pinion and gear wheels was one of the items which had 
to be taken into consideration as affecting the maintenance of the A aud 
B types of brake. It was a curious fact that the amount of current gene- 
rated in the armatures to actuate the B type of brake (new magnets), 
expressed in kilowatt-seconds, was almost identical with the kinetic 
energy of the two revolving armatures expressed in foot-pounds, In other 
words, if at the moment of applying the brake the armature were dis- 
connected from the gear and allowed to revolve freely, then the stored-up 
energy in the armature would be sufficient to stop the car. Therefore, 
during the period of een of the brake there was practically no 
wear between pinion and gear. In this respect type B brake (new mag- 
net) was easier on the gears and pinions than the hand-brake, since with 
the hand-brake it is necessary to check through the gears the stored-up 
energy of the armatures, which by calculation amounted to nearly 7 per 
cent. of the total kinetic energy of the moving car. To ascertain the 
proportion among the various parts of the equipment in the work of 
retardation (B type with new magnets) the following had been partly 
taken from ascertained facts and partly assumed : (1) Total weight of 
car, 12 tons; (2) Number of magnets, four; (3) Maximum pull of each 
magnet on rails, approximately 4,500 lb.; (4) Assumed that the coefficient 
of friction between magnet shoes and rail was the some as between brake 
block and wheel; (5) Assumed that the lever arms between magnets and 
whcel brakes were so designed as to divide the work beoween the magnet 
shoes and wheel blocks in proportion to the pressure exerted at their 
respective points of application; (6) Assumed that this ratio between the 
wheel brake and track brake is a constant at ali rates of retardation. 
(7) These assumptions were probably correct for a wide range of condi- 
tions, but all of the factors (and there were a large number) were vari- 
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ables, and certain of the ratios also varied, so that the following division 
of the work of retardation was subject to modification. 


Work done between brake blocks and wheels ...... 54 per cent 
T ó » magnets and track .......... 85 „, 
Loss in rheostats ........ FCC 5 „ 
Car friotio nn £a ris 8 a 
Motor ists ER vias caacn là ,, 
Electrical loss in motor ............. SANI antes là „. 


It was evident, when apportioning the work done between the two types, 
that to obtain the s&me braking effect, type A brake must throw 60 per 
cent. of the total work of retarding the car on the motors through arma- 
ture reaction. Curves IIIA and IVA in particular showed this great 
difference in the ourrent required to actuate the two types of brakes, and 
if we considered that the heating effect on the motors was proportional to 
the square of the currente, the relative difference of temperatures of the 
motors operating the cars equipped with these two types of brake would 
be very considerable. Regarding the cost of maintenance of the type 
B brake, the connecting levers between the magnets and the brake bloc 
were, generally speaking, of the same materials and general construction 
as the brake rods and levers which were to be found on all tramcars, and 
the wear and tear of these parts were not difficult to estimate. Beyond 
the adjustment from time to time to allow for wear, there could be no 
great expense, and there was no reason why this part of the equipment 
should not last as long as any other part of the car. 

Mr. H. N. SPORBORG had been specially interested in the remarks of 
Mr. Baldwin, who had made mention of certain divisions of braking effect 
calculated from these tests. He stated that 55 per cent. of the total 
energy was dissipated in the wheel shoes, and 35 per cent. 1n the track 
shoes. It was difficult to understand this. If these figures were con- 
sidered in connection with curves I and II, A and D, it was rather difti- 
cult to understand why the A and B types of brake with the old magnets 
showed practically the same results. He should like to hear the explana- 
tion of this point. 

Mr. J. S. RAWORTH would have liked to have had more information 
about the ordinary track brake. He thought the rheostatic brake was not 
quite as bad as had been painted, and he instanced a personal experience 
on the L.C.C. tramways in which a smash was avoided by this brake. 

Mr. W. WORBY BEAUMONT agreed with the author that the ordi- 
nary track brake could not be considered for congested streets and high 
speeds. It was a pity the author had carried his tests only up to speeds 
of 15 miles an hour. It was interesting to hear that most of the accidents 
occurred at low speeds. 

Prof. W. E. AYRTON asked for more exact information as to the sur- 
face of the rails during the tests. 

Mr. H. M, SAYERS said that brake tests carried out on railways were 
not directly applicable to tramways, because the rails in the former oase 
were always clean, never being covered with road slime. He had devised 
hand-operated slipper brakes some eight years ago for heavy cars and stiff 
gradients, and found them to be satisfaetory. Wooden blocks were by far 
the most effective. They were less variable than metallic blocks, and this 
he attributed to the fact that a fresh surface was constantly offered to the 
rail, Pneumatic brakes were expensive both in firstcost and in mainten- 
ance. He believed that corrugations on tramway rails were frequently 
started by cars skidding. 

Mr. A. H. POTT asked for further information concerning the weight, 
&c., of the cars used and the exact condition of the rails during the tests. 
Testa on greasy rails which were sanded would also be of interest. He 
had found | that oak blocks cut across the grain wore the longest and gave 
the best results generally. In some rough tests of his own he had found 
that both the magnetic brake and the rheostatic brake acted better for 
watered than for dry rails. When the rails were rendered greasy by the 
application of axle grease the magnetic brake showed up better than the 
1 brake. He did not agree with Mr. Fell's remark that for cars 
driven at high speeds, within reasonable limits, the total cost of power 
was not materially increased. When he changed the gear on some of his 
cars from 1 in 4°6 to 1 in 3°9 from 10 to 15 per cent. more power was 
taken by the car. 

Mr. W. CLOUGH was of the opinion that the first cost of the brake 
equipment ought not to be the prime consideration, as a good brake might 
effect a large saving in life and reduce the damage done to cars. On 
his system at Bury he bad 14 maximum traction truck cars fitted with 
the B type of electromagnetic brake, and had found during two years 
that the B" type had not cost 1s. more in repairs than the A type 
of brake. 


SINGLE-PHASE RAILWAY ON LONG ISLAND.* 


The urban railway which has recently been installed by the Long 
Island Railroad Co at Glen Cove, L.I., is intended to convey pas- 
sengers from Sea Cliff and Glen Cove stations on the Long Island 
Railway to the neater nag steamboat landings on Long Island 
Sound. It is only 5 miles long. Power is transmitted from the 
generating station at Long Island City, 27 miles distant, at 11,000 
volts over two No. 1 bare copper wires placed on a wooden pole 
line to a transforming sub-station adjacent to the passenger station 
of the Long Island Railway at Glen Cove. The trar sforming sub- 
station equipment consists of two 200kw., oil-cooled, 11,000 to 
2,200 volt, 95 cycle transformers, and the necessary switching and 
protecting devices. The high-potential lines enter through the 
centre of double-glass windows, and, passing through spiral choking 


* From the Street Railway Journal, 
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Coils, terminate in oil switches in the primary circuit of the trans- | cars is supplied with double trucks, and weighs 17 tons. The single- 
formers. These switches are enclosed in separate cement compart- | truck cars are of the semi-convertible type.. One of the double- 
ments, being operated by a system of levers, the handles for which | truck cars is also of the semi-convertible type, while the other is of 
are placed on a separate panel adjacent to the 2,200-volt switch- | the open type. The mog equipment of each car consists of two 
board. A bank of low-equivalent lightning arresters serves to pro- | 50 B. P. 300-volt, 25-cycle Westinghouse single-phase, compensated 
tect each line entering the building. series motors, connected permanently in parallel and regulated by 
Trolley | potential control (Fig1.) Very little spark- 

8 ing is stated to be produced, even under the 

severest starting conditions. The four brush 
studs are mounted on an annular ring, 
which is arranged to be rotated through 


Reverse Drum 
t 
+ 


Lightning e 360 deg. when desirable, so that all brushes 
1 can be inspected from the top opening in 
Ground If Fuse the frame of the motor. The brush studs 


are connected in two pairs to two copper 
'bus rings, which are joined to flexible 
leads, which pass through the frame by 
way of substantial insulating bushings, 
after the compensating stator winding has 


— ͤ . — ͤ ä (——e been included in the armature circuit. All 

ji P _ bearings are lubricated with waste dipping 
e —E! ff in heavy machine oil. Each car is provided 

B ̃ —. —ñ — — with a variable ratio auto- transformer. 


Six of the intermediate taps, giving effec. 
tive voltages of 160, 190, 220, 250, 288 and 
810 volts respectively, are for use in con- 
nection with the motors. There are on the 
controller, however, only five running 
points, corresponding to 175, 205, 235, 265 
and 295 volts respectively. It will be 


4 è | € observed that the E.M.F. impressed upon 
of 400 V : . ... the motor circuits is in each case inter- 
S 310 V $ vy Nontralising Winding mediate between the voltages available at 
ov 5 the transformer taps. This intermediate 
gee ki voltage is obtained through the use of so. 
J 190 V “Winding to Siete Paws called preventive resistance and preven- 
lor tive reactance, the prime object of which 
: Y is to elimitate sparking at the controller. 


The motor circuits receive current from 
the middle points of the preventive re- 
: actance coil and the prevontive resis- 
Fic, 1.—DrAGRAM or CIRCUITS OF EQUIPMENT USING TWO-PART AUTO-TRANSFORMERS. 5 8 
| both of the coil ànd the resistance are 

No attendants are required at the sub-station. In the event of | subjected to an E.M.F. of 80 volts. This voltage forces a certain 
the primary switches being opened from any cause, un electric bell | current through the preventive resistance independent of the opera- 
in the adjacent passenger station is caused to ring. Although only | tion of the motors, and it causes a certain exciting current to flow 
one of the phases of the three-phase generating system supplies | through the preventive coil In addition to its exciting current, 
| power to the railway at pre- | there flows through each half of the preventive coil one-half of the 
sent, the sub-station equip- | current to the motor circuits, the two components of the motor cur- 
ment is designed for three- | rent flowing in opposite directions in the two sections of the coil. 
phaseoperation. Allswitches, | In changing the controller from a running position to the one next 
lightning arrestersandswitch- | higher in voltage, the lower E. M. F. terminals of the preventive 
j boards are of the three-phase | coil and resistance are disconnected from the corresponding tap on 
. type, two-thirds of the equip- | the auto-transformer and transferred to another tap 60 volts higher 
ment being used at present. | in E.M.F. At the intermediate position of the controller, only the 
With futureextensions,athird | necessary exciting current flows through the preventive coil, while 
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Fic, 2.—DouBLE CaTrZVART Wins TROLLEY SUSPENSION USING IRON SIDE POLES. 


transmission wire will be erected and a third transformer will be | one-half of the preventive resistance carries the whole of the current 
installed, so that power can be obtained from all three of the phases. | to the motor circuit. It is evident, therefore, that the windings on 

At the present time four cars have been equi . Two are of the | the transformer are never short-circuited and the circuit to the 
single-truck type, and each weighs 14 tons; while each of the other ] motors is never opened during the accelerating period. When the 
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controller is placed on the running position giving the highest 
voltage, the preventive resistance is excluded from the circuit and 
only the preventive coil is in use, thus eliminating that loss in the 
preventive resistance due to the 80 volts across its terminals. Ex. 
perience shows that there is no perceptible arcing at the contacts 
when the controller is changed from one running position to another, 
and that when the controller is thrown to the off“ position the 
arcing is very slight. 

The auto-transformer of each of the double-truck cars is rated at 
50 kw., and is of the air-cooled type. Each single-truck car is pro- 
vided with two 25 kw. auto-transformers, which are electrically so 
interconnected as to form virtually a single 50 kw. transformer. 
The object in thus dividing the transformer was to allow of a proper 
distribution of the weight, since sufficient space was not available 
for placing it under the centre of the car, and it was not considered 
advisable to concentrate the weight at one end. The lamps of the 
car, including thoee for the two headlights, are connected in parallel. 
and receive current from the 110 volt tap of the main auto-trans- 
former. From the same tap is taken current for operating the 
rheostatic heaters of the car. Each car is provided with a plain 
mechanical hand brake. The trolley pole differs in no wise from 
the standard construction used in street car work, and is provided 
with the usual grooved wheel. Its socket is rigidly attached to a 
special platform which is mounted on four substantial porcelain 
insulators immediately over the centre of the car. The conducting 
circuit from the pole passes across a Wurts lightning arrester equip- 
ment suspended beneath the special platform, and is then led 
through grounded protecting tubing to an oil circuit-breaker and 
switch placed in the canopy of the vestibule. All metallic parts of 
the car are thoroughly grounded, even the lower end of the trolley 
rope being joined to the framework. Two wooden strain insulators 
are inserted in the trolley rope for the purpose of preventing the 
passage of leakage current when the rope is damp. 

The trolley wire has an area equivalent to a B & S No. 000. It 

is of & ved section, and is held in place by means of clamping 
ears, which are suspended from a 5s in. steel cable catenary. The 
method of supporting the catenary varies with the curvature of the 
track and the nature of the locality. Since very little of the road 
length is laid on tangents, and the route covers village streets, 
country roads and steam road beds, almost all types of suspension 
are in use. Along the track, which is laid on the bed of the steam 
road— that is, for the distance of § mile, and along a portion of the 
country roads, the catenary is held in place by means of a 
bracket-arm construction employing wooden poles spaced 120 ft. 
apart. Along the route of the old direct-current railway the 
original side 1 were used without alteration. Each bracket- 
arm is an iron pipe 2in. in diameter, which serves to hold 
the trolley wire about 21 ft. above the rails. Along the line adja- 
cent to the steam road the brackets are made of substantial 
T-iroms. Within the towns the catenary is held in place by means 
of side-pole and double span-wire construction. In the town of 
Glen Cove the side poles are built up of iron piping of three 
sizes, having diameters of 6in., 7 in. and 8 in. respectively 
(see Fig. 2). Each pole is 80 ft. in length and is set 6 ft. in the 
ground on a bed of concrete, the hole being filled with concrete to 
the level of the ground. The span wires, which are made of ; in. 
steel cable, are supported and insulated from the iron poles by 
means of substantial porcelain sleeves. Each sleeve is cemented 
ground a short length of iron piping, the two ends of which are 
secured to the iron pole by clamps and retaining bolts. The 
span wires are fastened to a malleable iron collar, which surrounds 
the porcelain sleeve, a separating lead collar serving to insure that 
the mechanical pressure of the iron collar is properly distributed 
over the porcelain sleeve. In all cases, the major insulation of the 
line is provided by these porcelain sleeves. The catenary is con- 
nected directly to a centre porcelain sleeve insulator which is sup- 
ported from the lower of two span wires, This lower span wire is 
itself supported from the upper span wire, and in it are inserted two 
hickory strain insulators, one on each side of the centre porcelain 
sleeve. Owing to the fact that the trolley collector is of the wheel 
type, guard loops are provided for those porcelain sleeves from 
which the catenary is directly suspended, in order to protect the 
insulator in event of the trolley wheel leaving the wire. 
Over certain sections of the railway, where electric light and tele- 
phone wires are numerous, guard wires have been erected in order 
to prevent fallen wires from coming in contact with the catonary or 
the trolley wire. For this purpose, 30in. above the central trolley 
wire and catenary have been placed two galvanised iron wires, 
which are separated from each other by 18in. "These guard wires 
are thoroughly insulated from, and supported by, a system of span 
wires, which are grounded to the side poles. The two wires are 
transposed at frequent intervals, and it is expected that they can be 
utilised as a telephone circuit in spite of their proximity to the 
trolley wire carrying alternating current. 

In the town of Glen Cove the track is formed of 130 Ib. girder 
rails, electrically connected by protected ribbon bonds. The ter- 
minals of these bonds are placed in holes freshly drilled in the rails, 


and conductivity is assured by the use of a wedge-shaped steel core, 
which is driven in a hole in the terminal, and forces the copper of 
the terminal into intimate contact with the unoxidised surface of 
the iron web. The bond is then covered by the fish-plate. The 
track, which is laid parallel to the steam road and on the same road. 
bed, is formed of 701b. T-raila, which were previously used on the 
steam road. These rails are interconnected by means of protected 
ribbon bonds, similar to those used on the girder rails. 


HIGH TENSION CONTINUOUS-CURRENT 
TRACTION. 


In an interesting article on continuous-current versus single-phase 
traction, appearing in & recent issue of the Street Railway Journal 
of New York, Mr. B. G. Lamme makes the following remarks on 
the limitations of H..T. continuous-current traction: The present 
direct-current traction system has accomplished wonderful results, 
but there are limits to its application. If the present direct current 
system with its transforming sub-stations is to be retained, then the 
future development must lie in the direction of increasing the direct- 
current voltage on the trolley and car system. About 15 years ago, 
500 volts was usual, while at the present time 650 volts is rarely 
exceeded in regular service. It has been stated that the present 500 
or 600 volt system is an arbitrary standard, and that there is no par- 
ticular reason for retaining such a standard when occasion calls for 
higher voltage. However, as it has taken about 15 years to obtain 
an increase of about 150 volts, while there has been good reason for 
years for going much higher, it is evident that something more than 
the mere adherence to a standard has prevented the use of higher 
direct-current voltages. 

As 1,500 volt direct-current equipments have been talked about to 
a considerable extent in the past year or two, it would probably be 
of interest to many to know what difficulties could be expected with 
such a relatively large jump above our present practice. I will, 
therefore, mention some of the troubles which have been encountered 
in increasing from 500 to 650 volts, and this will furnish an indica- 
tion as to what designers would expect if very much higher voltages 
are used. There have been isolated instances where high direct. 
current voltages have been used on car equipments, but in general 
it has been found that 600 to 700 volte represents the practical limit 
with present designs of apparatus. The difficulties in designing 
direct-current railway apparatus for higher voltage are not due to 
lack of ability to construct a railway motor which can be wound for 
1,500 volts, but largely to certain operating conditions found princi- 
pally in railway service. 

In the direct-current railway motor, one of the most difficult con- 
ditions to be met is the tendency to occasional flashing. This is 
particularly found in the larger motors for heavy, high-speed service. 
On a small motor a flash may not be very destructive, but the 
larger the motor the more serious the difficulty becomes, as a flash 
may put the motor out of service. In fact, in most cases it 1s only. 
the efficiency of the control system and circuit-opening devices 
which saves the motors. It would undoubtedly be much more 
serious on higher-voltage motors. On 500 volts it is seldom noted, 
but on 600 or 700 volts it appears to be much more frequent, even 
though such higher voltage motors are designed with a propor- 
tionately larger number of commutotor bars, larger size of com- 
mutator, &c. This flashing is liable to occur when the circuit of the 
motor is opened momentarily and then closed again with the motor 
remaining connected across the circuit. If the magnetism of the 
motor has an opportunity to die down during the period that the 
current is off, then the first rush of current when the circuit is again 
closed will not build up the field as quickly as the armature. The 
result is an enormous rush of current until the armature counter 
E.M.F. rises, this current rush being accompanied by great field dis- 
tortion, with consequent change of lead. This in itself is sufficient to 
account for many cases of flashing. In late designs of motors it is 
common practice to remove, as far as possible, all secondary or closed 
circuits around the field, in order that the field magnetism may 
build up more quickly. However, the solid yoke of the usual type 
of direct-current motor forms, to some extent, a secondary circuit 
retarding the rise in field magnetism, and also the armature coils. 
immediately under the brushes form secondary circuits which may 
have enormous currents momentarily set up in them. These secon- 
dary circuits may cause momentary “ spitting " or “ blazing " at 
the brushes, and this latter action may also assist in starting a flash. 
Experience has shown that, with all possible damping effects 
removed from the field of the ordinary direct-current motor, there 
still exists a tendency to flash under certain conditions, particularly 
when the cars are operated on a trolley system which has consider- 
able inductance, such as one with circuits largely of iron, conveying 
very heavy currents. In such a system, any sudden reduction in 
the current is liable to produce momentary voltage rises which may 
bring any motors connected across the system up to the flashing 
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point, and this action has apparently been responsible for certain 
troubles in large systems. If, however, the normal voltage is raised 
to 1,500 across the motors, experience tends to show that the above 
difficulties would practically prohibit their use if the present types of 
construction are retained. 

There are certain ways in which this flashing tendency in high- 
voltage motors could be suppressed, but these involve very radical 
changes in the design. For example, they could be made entirely 
with laminated magnetic circuits with no closed secondary paths 
and no low-resistance secondary circuits in the armature wind- 
ing. The field would be provided with neutralising or so-called 
“ compensating " windings, which practically neutralise the mag- 
netising effect of the armature, In such a motor the field magnetism 
would rise almost instantly when the ‘circuit was closed and the 
rush of current would be relatively small. Also, such current as did 
flow would produce practically no distorting effect on the field and 
but little change in lead. The armature coils, short-circuited at the 
brushes, having no low-resistance path, would have no heavy secon- 
dary current set up in them, and consequently there would be no 
particular tendency to undue sparking at the first current rush. 
Such a motor, when running at high speed, could be thrown directly 
across a high-voltage circuit without resistance in circuit, or could 
even be. reversed without resistance, with no injurious effects as 
regards flashing. Such a motor would, therefore, form an ideal one 
for direct-current service. However, it would be relatively expen- 
sive to construct, and if wound for high voltage would require a 
comparatively large number of turns on the armature and compen- 
sating windings. The field winding, however, could have compara- 
tively few turns, as a stiff field is not required to prevent distortion. 

Another feature of the high-voltage direct-current system which 
should be considered, is the question of the control system. I have 
no doubt whatever but that a 1,500 volt control system will be more 
costly than one for 600 volts, and it will also be more liable to 
break-downs. While its construction is not impossible, yet I believe 
that a 1,500 volt direct-current control will be much more trouble- 
some to operate than a 600-volt control. l 

Passing next to the sub-stations or power house required with a 
high-voltage direct-current system, we find that it is necessary to 
use high-voltage direct-current generators or rotary converters. A 
1,500 volt direct-current generator may represent a permissible 
design and it may not be unduly expensive. However, a high- 
voltage rotary converter presents some problems which are not 
found to the same extent in the present low-voltage machines, A 
good non-hunting rotary converter possesses an inherent tendency 
to flash under certain conditions. It is found that on certain con- 
ditions a short circuit, momentary or otherwise, on the direct- 
current system, sufficient to open the circuit-breaker at the rotary 
station, may cause the rotary converters to flash at the commutators. 
This effect appears to be ud appr largely upon the alternating- 
current transmission system back of the rotaries. For instance, the 
direct-current short-circuit may produce a momentary drop in 
voltage on the alternating-current system supplying the rotary. 
The moment the direct-current circuit-breaker opens and the short- 
circuit is removed, the alternating-current voltage at once tends to 
rise to normal value. The rotary, however, has had its counter 
E.M.F. lowered by the short circuit, and there is, therefore, a ten- 
dency to produce a momentary rush of current when the alternating- 
current voltage rises. This rush of current momentarily changes 
the lead and may cause a flash at the commutator, which again 
produces a drop in the alternating-current system, tending to reduce 
or stop the flashing. The result may be a series of flashes follow- 
ing each other quickly, and in some cases this is only stopped by 
cutting the machine out of circuit. It has been the practice in 
some cases to instal automatic circuit breakers in the alternating 
side to get the machine out of circuit when this flashing occurs. 
However, the time required to synchronise is generally considered 
such an objection that the risk of flashing is considered the lesser 
evil and the alternating-current breakers are omitted. Cases have 
been noted where several rotaries were connected to the same 
system, some operating without load, when a short circuit across 
one of the loaded rotaries has caused the empty ones to flash, indi- 
cating clearly that this effect comes through the alternating system. 

Experience has shown that this possibility of flashing increases 
rapidly with increase in voltage. It usually is not troublesome in 
city and suburban plants where the alternating-current transmission 
drops are comparatively small and where the loads are compara- 
tively steady. - The trouble increases in those cases where the line 
drop is liable to be rather large, and where the service is rather in- 
frequent and the load fluctuates over & wide range. On account 
of this difficulty, it is generally not feasible to instal rotary converter 
capacity in the sub-stations corresponding only to the average load, 
but it must be more nearly comparable with the maximum load, in 
those cases where the service is very infrequent and the load fluctu- 
ates violently. With voltages of 1,000 and 1,500 on rotary con- 
verters, this flashing tendency would be 5 increased and 
might even prohibit the use of this class of machinery. It has 


been noted that it seems to be, to a great extent, independent of the 
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frequency, the number of commutator bars, size of commutator, &c., 
just as the flashing in a railway motor seems to be, to a certain 
extent, independent of the number of commutator bars and the size 
of commutator. 

As to the construction of 1,509 volt generators for constant poten- 
tial service, while this may not be entirely impracticable, yet it is 
not a particularly easy problem to design them for railway service. 
It has been stated a number of times in the past four months that 
the construction of high voltage direct-current generators is not a 
difficult problem, as instanced by the 8,000-voltage generators of the 
Thury constant.current system. However, it should be borne in 
mind that a 8,000 volt constant-current machine represents a much 
easier condition as regards operation than a 1,500 volt constant poten- 
tial machine, such as would be required for railway service. In this 
country 6,000 volt direct current constant-current machines have 
been common practice for years, yet the builders of such machines 
are well aware of the fact that the constant-current feature is a very 
important condition in their construction and operation. A flash on 
& constant-current machine is not especially destructive, as the cuc- 
rent does not rise to a dangerous point. On a constant-potential 
machine, however, the current may rise to an enormous value and 
its destructive effect may increase rapidly with increase in voltage, 
as the energy expended in the arc will be greater. Experience has 
shown that on 650-volt machines a flash is more vicious than on 
500 volt machines. The tendency to flash will also undoubtedly 
increase with increase in voltage. Further, it is not fair to compare 
a railway machine with one terminal grounded with a high-voltage 
machine in which both terminals are insulated. In railway service,- 
any momentary flash which reaches to any of the neighbouring 
parts of the frame would short circuit the machine unless the frame 
and parts are entirely insulated from the earth, while this would 
not be true in the case of a generator with insulated circuits. 
Taking all things into account, the design of a first-class 1,500 volt 
direct-current railway generator with one terminal grounded pre- 
sents such possibilities for trouble that those designers most able to 
construct such & machine are the ones who would raise the greatest 
objection to doing so. 

The present third-rail system, while it has operated admirably 
on 600 and 700 volts, would present serious objections on 1,500- 
volts, and it is the opinion of many that if such voltage were to be 
used, then the overhead trolley system would also be used. A 
1,000 or 1,500 volt overhead trolley system, while it is operative 
under many conditions, is far from being adequate for the general 
problems of traction which are to be met at some future time. 


THE MEASUREMENT OF HIGH FREQUENCY COR- 
RENTS AND ELECTRIC WAYES,* — 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 
(Continued from page 558). 


LECTURE II.—MEASUREMENT OF HIGH-FREQUENCY CURRENT AND 
VOLTAGE. | 


If a condenser of any kind, such as a Leyden jar, is discharged 
through a low resistance, it is a familiar fact that the discharge does 
not consist in & single movement of electricity in one direction, but 
in a rapidly decreasing to-and-fro movement, called a train of elec- 
trical oscillations. We can have this operation represented to the 
eye optically or photographically by means of a Duddell oscillo- 
graph, provided that we employ a capacity and inductance which 
are not too small. 

The oscillograph is & kind of mirror galvanometer adapted to 
measure very rapidly changing currents. It consists of one or two 
loops of fine wire which carry a mirror, these loops being placed in 
a strong magnetic field (see Fig. 14). When an alternating current 
is passed through the wire it causes the mirror to vibrate to and 
fro, and a ray of light reflected from this mirror is also reflected 
from another mirror with axis at right angles, which is vibrating 
in tune with the first. The ray of light is then reflected either on 
to a ground-glass screen or a sensitive photographic plate. In order 
to render the instrument available for recording non-periodic pheno- 
mena, I have adopted the following plan:—On the shaft of an 
alternator having & frequency of about 80, is fixed a disc on non- 
conducting material having brass sectors let into it. Against this 
disc three brass wire brushes press in such a fashion that, as the 
alternator revolves, the middle brush is alternately connected, first 
to one and then to the other of the outside brushes for a time, equal 
to half a period of the alternator. If a condenser, C, a battery of 
secondary cells, B, and the oscillograph circuit O are connected up, 
as shown in diagram in Fig. 15, we can then employ the current 
from the alternator to drive the mirror of the oscillograph, and at 


JJ) 6 
* Cantor lectures delivered at the Society of Arts, Nov. and Dec., 1905. 


THE ELECTRICIAN, FEBRUARY 2, 1906. 


639 


the same time use the alternator shaft to drive the commutator 
which alternately charges the condenser from the battery and dis- 
charges it through the oscillograph.* The result of this is we get 
on the screen of the oscillograph curves representing the oscillatory 
discharge of the condenser as seen in Figs. 16-18. These curves 
indicate that when the condenser discharges, the electricity rushes 
to and fro in the discharge circuit with a gradually decreasing 
amplitude, the oscillations decreasing in geometrical progression as 
the time increases in arithmetical progression. The capacity, in- 
ductance, and resistance in the circuit used are marked in each case 
on the diagram. The time interval between two successive zero 
points is called the semi-period of the oscillation, and tte complete 

riod is denoted by the letter T. The frequency, denoted by the 
fetter n, is the number of periods per second. It can be shown by 


lit 
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Fic. 14. — DIAGRAM OF 
DvuDDFELL OSCILLOGRAPH. 


Fic. 15.— ARRANGEMENT FOR DELINEATING 
CONDENSER DISCHARGE CURVE. 


analysing ihese curves that two successive maxima in opposite 
directions bear the same ratio to one another. In other words, if 
we can call I, I, I, &c, the successive maximum values of the 
currents, the ratio of I,/I,, I/ Ig, &c., is constant. Tbe logarithm cf 
this ratio takın to the Napierian base is called the logarithmic 
decfement, and denoted by the letter 6. If the amplitude of the 
oscillations dies &way quickly, the oscillation is said to be highly 
damped, and if very slowly they are said to be slightly damped. If 
R is the total rcsistance of the circuit including the oscillograph, 
and L is the inductance, the ratio R/2L is called the damping factor, 


Fia, 17. 


Oscillatory Dischsrge. — Capacity =0°75 

mfds. Inductance (L.F.)-31:6 m.h. In- 

ductance (H.F.)=... Total Resistance 

= Tohms. Frequency = 1017. T measured = 

9:59 x 10-' secs. T calculated =9°68 x 10-4 
gecs. 


Fd. 16, 


Oscillatory Discharge.—Ceyacit3 —7 mfdr. 

Inductance (L.F.)=81°5 m.h. Induc- 

tance (H.F.)=... Total Retistance = 

7 obms. Frequency =339. T calculated 
= 29°58 x 10^! cecs, 


and denoted by the letter a. If C is the capacity of the condenser 
reckoned in microfarads, and L the inductance of the circuit in 
centimeters, then the quantity CL is called the oscillation con- 
stant of the circuit. It can be then shown that these quantities are 
connected by the following equations— 


T=! p= 2an= 6'28n 


n 


aig Telo i 
è= log L^ VE = 8: 
ô = I/II / Iz = &c., where «= 2°718 
a= R/2L=2né 
To 2 or n= 1 mu 
2x CT, 


Y 
/ à. 


In meking quantitative measurements we must measure capacity 
in microfarads and inductance in centimetres, and then the formula 
for the frequency becomes— | 
, 5 x 109 
/C(in mfds) x Ln ems) 

* In the actual experiments made in the Pender Electrical Laboratory, 


the time during which the condenser was in connection with the oscillo- 


graph was yore, cf a second, and the times of charge and discharge were 
not quite equal. 


n= 


and the expression for the oscillation constant O becomes— 
O= ,/CL=5 x 10% . Also it can be shown that there is a certain 
relation between the first maximum ordinate J, of current, and the 
capacity of the condenser C the voltage V, to which it is charged 
and the frequency, which is expressed by the following formula— 

I,=CVp10-8. è | 
Wflere C is the capacity of the condenser in microfarads, V the 
voltage of the battery charging the condenser, and I, the first maxi. 
mum value of the discharge current in amperes. The three impor. 
tant quantities in which we are concerned in considering the oscil. 
latory discharge of the condenser are first, the frequency, n ; secondly, 
the decrement, 6; and thirdly, the maximum amplitude, I,. Again, 
we have to fix conventionally some limit beyond which we may 
consider the oscillations to be extinguished. 
. For all practical purposes we may consider the oscillations to be 
over when they are reduced to 1 per cent. of their initial value. It 
is then easy to show that the number of complete oscillations, M, in 
the group or train is given by the formula— 

_ 4°60 6-6 

E. 

Suppose 6 has any such a value of 01, which means that each 
cscillation is about 90 per cent. of the preceding one. This means 
that in 28 or 24 oscillations, the discharge is finished. If, however, 
ô equals OI, then there will be 230 to 240 complete oscillations in 
the train. In the case of oscillatory circuits as used in wireless 
telegraphy, in some cases there may not be half-a-dozen oscillations, 
in other cases as many as a thousand. As the operations of wire- 
less telegraphy are greatly dependent upon the number of oscilla. 
tions in a irain, the measurement of the decrement is very impor- 
tant. We are now in a position to analyse completely the events 
which take piace when a Leyden jar is atteched to the secondary 
terminals of an induction coil, and has a spark-gap and inductance 
placed in series with it, forming an oscillatory circuit with the 
spark-gap. 

We are concerned with the following five quantities: First, the 
capacity C of the jar or eondenser; second, the inductance L of 
the circuit; third, the maximum voltage V to which the jar is 
charged ; fourth, the number of discharges per second, N ; and fifth, 
with the mean square value of the current in the oscillatory circuit 
J?, In order to explain the meaning of this last term, consider the 
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Oscillatory Discharge.—T measured 222:86 x10 * secs. T calculated = 22°24 
x10-' seca, Capacity —4 mfds. Inductance (L.F.!—81'b5 m. b. Inductance 
(H. F.) ... Total Resistance=7 ohms, Frequency = 488. 


oscillations in one single train to be sent through a fine wire, they 
would create a certain amount of heat in that wire, and if N grou 
of oscillations were sent through the wire in one second they would 
create N times as much heat in the wire. Supposing, then, that 
we pass through the wire continuous current having a certain value, 
J, such that it would produce in that wire in one second the same 
uantity of heat as the N groups of the oscillations. The current 
is called the R.M.S. value of oscillations. We can, therefore, 
find the value of J or the R.M S. value of any train of oscillations 
by passing it through a hot-wire ammeter, provided this has a 
suitable form. In order that such an instrument may be available 
for making the above measurement, the wire which is heated must 
consist of either one fine wire not exceeding No. 36 in size or else a 
group of such wires in parallel, any suitable arrangement being 
made for measuring the expansion of the wire by heat, and, there- 
fore, for graduating the instrument by means of a continuous 
current. I exhibit to you an instrument designed on these lines 
which I have had made. (See Fig. 19.) ö 
German investigators hg ve mado a good deal of use of a form of 
hot-wire ammeter, which is described in old books of olectricity 
under the name of the Reiss Electrical Thermometer. This instru- 
ment was, in fact, invented by our countryman, Sir W. Snow Harris, 
and was described by him in 1827 in the Philosophical Transactions 
of the Royal Society. In this instrument a fine wire or strand of 
fine wires is included in the bulb of an air thermomoter, consisting 
of a U-tube attached to a bulb, the bend of the tube being filled with 
some liquid (see Fig. 20). When a current is sent through the wire 
it heats the air and forces the liquid up in one leg of the U-tube 
until a stationary position is reached depending on the current. 
Such an instrument may be used for measuring the R.M.S. value 
of a train of oscillations, but my own experience is that it is not so 


useful or quick in operation as a hot-wire ammeter made with a 


bundle of fine platinoid wires, the expansion of these wires being 
measured by means of tne eag produced in them. | 
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It is not difficult to show that there is a definite relation between 
the R.M.S. value of a train of oscillations, the maximum value I of 
the first oscillation, the logarithmic, decrement 6, and the frequency 
n, which is expressed by the following formula : — 

2 —NI;/4a- NI?L/2R — NI,*/4n6. 

Returning, then, to the Leyden-jar discharge, we place a hot-wire 
ammeter in the discharge circuit, and also a spark counter, and 
make use of a discharger, consisting of two spark balls of steel, each 
ball being about 2cm. in diameter, the distance between the balls 
being adjustable and measurable by means of a micrometer screw. 


Table IV.—Showing the Spark Voltage between Brass Balls, 2cm. in 
l Diameter, for various Spark Lengths. 


Spark length Spark Spark length Spark Spark length 


Spark 

in oms. voltage. in ems. voltage. in ems. voltage. 
01 4,700 1:8 44,700 35 61, 100 
0˙2 8,100 1:9 46,100 3:6 61,800 
0:3 11,400 2:0 47.400 3:7 62,400 
0:4 14,500 | 2:1 | 48,600 3:8 63,000 
0:5 77,500 |.. 22 49,800 3:9 63,600 
0:6 20,400 | 2-8 51,000 4˙0 64,200 
0-7 | 23,250 9.4 52,000 41 64,800 
0:8 26,100 i 2-5 53.000 42 61,500 
0-9 98,800 : 2:6 . 54,000 4:8 66,000 
1-0 | 31300 2:7 54,900 4:4 66,600 
l1 33,300 . 2:8 55,800 45 67,200 
12 | 85,500 2:9 56,700 4:6 67,800 
1:3 . 87,200 3:0 57,500 4:7 68,300 
1:4 | 88,700 3:1 58,300 48 68,800 
1˙5 40.300 3˙2 59,000 4:9 69,800 
1:6 41,800 3:3 . 59,700 5:0 69,800 
1:7 43,200 3:4 60,400 5:1 70,800 


There is a definite relation between the voltage required to give a 
spark of any length in air at the normal pressure and the size of 
the spark balls, which is given in Table IV. below, mostly taken 
from Heydweiller’s observations of spark potential.* (Sce Fig. 21.) 


T 


Fic. 19.— Hor. Wing HIGH 
FREQUENCY ÁMMETER., 


Fic. 20.— Riss on SNow Hanbis 
HoT-WIBE AMMETER, 


Supposing, then, that we connect the secondary terminals of an 
induction coil to the spark balls, and also connect the spark balls by 
means of an oscillatory circuit consisting of an inductance coil, a 
condenser or Leyden jar, and an ammeter suitable for measuring 
high-frequency currents made as described ; also let us suppose that 
& strip of paper tape is drawn between the spark balls, as already 
described, so as to count the number of sparks per second, and let 
it be assumed also that we have already measured, as described, the 
capacity of the Leyden jar and the inductance of the circuit, we 
have then the means of measuring the above five mentioned quan- 
tities, C, L, V, J, R, and from these measured quantities we can 
deduce the value of others—viz., the frequency n, the decrement 4, 
the resistance of the circuit R in ohms, and the number of oscilla- 
tions per train, N, by the following formula :— 


zm ERO, S ACTUS ~ 52 1,000C 
l= e JLao^! L S 
„ NLI” 3 10° M = 4606 x à 

2 x 109J? 4nL 27 


Where C the capacity is measured in microfarads, V the charging 
voltage in volts, L the inductance in centimetres, J the R. N. S. 
current in amperes, and the resistance R is given in ohms. 

Let us apply this to the case of the Leyden jar before us. The 
jar has a capacity of ;j,thimfd., hence C=,};th mfd., the induc- 
tance L of the circuit — 2,000 cm., the spark-length = about 3 mm., 
hence the voltage V — 12,000 volts, the number of sparks per second 
N50, and the R. M. S. value of the discharge current J 215 am- 


peres. We then find that the frequency n=:2°25x10® and the 
i enel ue ee Se eee 


. " Bee A. Heydweiller ** On Spark Potentials.” Ann. d husik 
Vol. XVIII., p. 235 (1898), ials.” Ann. der Physik, 


maximum current I = 890 amperes. The spark resistance R =8.5 ohms 
and the decrement 6- 0:2 and the number of oscillations per train 
M =24. 

Nothing is more astonishing than the large currents which can be 
given out by condensers of quite moderate size. At one instant 
during its discharge this Leyden jar before you is furnishing a cnr- 
rent of nearly 400 amperes, but of course that current lasts only for 
an infinitely small time. Supposing we desire to make a diagram 
to a scale representing what is taking place during one second when 
this Leyden jar is creating an oscillatory discharge, let us suppose 
that we take a scale of time on which one foot represents one 
millionth of a second, then a time of one second would be repre- 
sented by a length of 200 miles. Again, let us suppose that we 
take a scale of current on which 1 mm. represents 1 ampere, then 
we desire to represent a curve delineating the oscillations taking 
place in one second when this jar is discharged, we should have to 
draw a series of diagrams, each of which will resemble the one in 
Fig. 19, which would have to be placed 4 miles apart. Each train 
of 24 oscillations would be 4 ft. 6 in. long, and the maximum ordi- 
nate, representing a current of 390 amperes, would be 159 in., whilst 
the ordinate representing the R. M. S. current 7 would only be į mm. 
You will notice, then, that the 50 groups of the oscillations taking 

lace in one second only occupy in all one thousandth of a second, 
han for 999 thousandths of a second nothing is happening, and 
this explains how it is that the maximum current is so enormously 
greater than the R.M.S. current. 

We must next consider some facts connected with the decay of 
oscillations in a train. The reason for this decay is evidently the 
dissipation of energy from some cause or causes. This dissipation 
may arise from any or all of the following causes: 1. The resistance 
of the inductive circuit. 2. The resistance of the spark. 3. Mag- 
netic hysteresis in the metal of the circuit. 4. Dielectric hysteresis 
or brush discharge or conduction in the condenser. 5. Radiation 
of energy from the circuit. 

This last cause is generally the most important, In closed or 
nearly closed oscillatory circuits containing a spark-gap, the decay 
of the oscillations is chiefly due to spark resistance, and, generally 
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Fia. 21.—Srark VOLTAGES For Various SPARK LENGTHS 
AND SPARK BALLS Or Vagtous DIAMETERS d IN cus. 


speaking, the resistance of the metallic part of a circuit is ne gligible 
compared with that of the spark. The decrement per semi-pe riod 
may be of the order of 0:01 or 0:001. On the other hand, in open 
oscillatory circuit, such as an Hertzian radiator or Marconi tele- 
graphic aerial, it is found that the decrement per semi period is 
much larger and may have the value 0'1 or 0'2, and this decay is 
not due to spark resistance, far less resistance of the wire, but 
chiefly to the energy dis:ipated in the form of the electric waves. 
There are several methods by which this decrement may be 
determined, and it is essential to distinguish between that part of 
the decrement which is due to resistance, which is called the resis- 
tance decrement, and that part due to radiation, which is called the 
radiation decrement. Rutherford, Bjerknes and Drude have all 
devised methods for determining the decrement of electrical oscil- 
lations in a circuit. Rutherford's method depends on the principle 
that if a small bundle of soft iron wires, very fine and short, is 
magnetised to saturation, and then placed near an oscillatory cir- 
cuit, it will be demagnetised proportionately to the strength of the 
first oscillation, which is in the right direction. Since the oscilla- 
tions alternatcly magnetise and demagnetise the steel, and since the 
sum of a geometrical progression is proportionally to its first term, 
the integral effect is proportional to the magnitude of the first oscil- 
tation. Rutherford, therefore, arranged an apparatus, as follows: 
Near the oscillatory circuit he placed a very small bundle of steel 
wires magnetised to saturation. and thereby caused to deflect a 
magnetometer. He permitted the discharge to pass first in one 
direction, and then in another. by charging the condenser alter- 
nately in opposite directions, and noticed in each csse the loss in 
magnetism of the small magnet. The ratio of these readings gives 
us the ratio of the first and second oscillations, and a Naperian 
logarithm of this ratio gives us the value of the decrement ê. When 
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there is no radiation it can be shown that the decrement ò is equal 
to the quotient R/2 L, where R is the resistance of the spark and 
circuit, and if the resistance of the metallic part of the circuit 1s 
amall we obtain the value of the spark resistance. Rutherford 
used this method to measure spark resistance, and also to prove 
that electrical oscillations are confined to the surface of a conductor. 
If the metall'e part of the oscillatory circuit is made of iron wire 
the value of the decrement is largely increased by reason of the 
hysteresis of the iron, but Rutherford found that the thinnest possi- 
ble deposit of electrolytic copper pot on the iron wire brings the 
decrement back to the same value as if the wire was solid copper. 
Rutherford's experiments have been more recently repeated by 
Miss Brooks, and, amongst other things, she has been able to show 
that the light and the heat of the spark must be chiefly due to the 
impact of electrons against air molecules. Since the charge con- 
sists of a movement of electrons across the gap, and since we know 
the quantity of electrons moved, we know the number of electrons. 
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Fic. 22.— BJERKNES’ Usg OF QUADRANT ELECTROMETER TO 
MEASURE R. M S. VALUR OF HIGH FaZzqUEKCY VOLTAGE. 


Miss Brooks has given a proof that more electrons are created by 
the spark than are necessary to carry the current across. This is 
no doubt due to the ionisation of the air molecules by electronic 
impact, and it is to the recombination of these ions that the heat 
and light of the spark are due. 

The second method of obtaining the decrement is due to the Nor- 
wegian physicist, Bjerknes. If we connect to the terminals of a con- 
denser an electrostatic voltmettr, the readings of this voltmeter gave 
us the R M.S. value of the alternating voltage (see Fig. 22). If we 
measure the spark length, and determine from that the maximum 
voltag e to which the condenser is charged, we can determine the 
ratio of this last quantity V to the R.M.S. value of the potential, 
U, and it can easily be shown that the ratio V/V 4a = R/L. Hence 
from this ratio and the known value of the inductance of the cir- 
cuit spark resistance can be determined. A third method, due to 
both Bjerknes and Drude, is based upon the use of what is called a 
resonance curve (see Fig. 23). It will be necessary to defer until 


Fig. 23.—RESONANCE CURVE. 


the next lecture a tull consideration of the nature and mode of 
delineation of such a curve, but it affords a means of determining 
with great accuracy the decrement of a circuit, and hence the spark 
resistance if that circuit contains the spark-gap. By the employ- 
ment of this method Drude showed that for every condenser circuit 
containing a spark-gap there is a certain length of spark which gives 
minimum of damping, and also that zinc spark balls give less damp- 
ing than iron or brass. l 
Another very important matter is the damping of a Hertzian 
radiator or Marconi aerial wire by radiation. Hertz gave a well- 
known formula by which this radiation decrement can be deter- 
mined, and this can be applied to a wireless telegraph antenna of 
height / and diameter d. It is as follows :— 
T) 054 
- 2h Ah. 
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plies that there cannot be much more than & dozen complete oscil- 
lations in the case of the ordinary form of the plain aerial. 

Another important practica] measurement is the determination 
of the ratio of the energy dissipated in the spark of the energy 
radiated. When a plain Marconi aerial wire, having a spark 
gap at the bottom, is charged and discharged, part of the energy is 
radiated as electric waves and part is expended in the spark. The 
efficiency of the antenna as radiator may be expressed as a per- 
centage of the total energy. It can be shown that the energy 
radiated is to the energy expended of the spark in the ratio of the 
radiation decrement to the resistance decrement. 

Taking a spark gap, say of 5 mm. in length for an ordinary plain 
aerial, the ratio of the radiation to the resistance decrement is about 
ten to one, and hence the radiation efficiency of the antenna is 
about 90 per cent. Supposing such an antenna has tho capacity, 
say, of xv ssth of a microfarad and is charged to 15,000 volts, corre- 
sponding to & 5 mm. spark gap 50 times per second, the power given 
to the aerial is only 1:25 watts and 90 per cent., and this is about 
1 watt. Such an aerial can affect a suitable receiver i00 miles 
away. On the other hand, to supply such an aerial would involve 
the use of an induction coil taking, say, amperes at 16 volts, and 
therefore, although the efficiency of the antenna per is compara- 
tively high, there is a considerable loss of energy somewhere else. 
This loss of energy takes place in the induction coil, and in the arc 
discharge which accompanies the spark of the induction coil, hence 
the moral is that the improvement of the efficiency of a wireless 
telegraph plant is to be looked for in an improvement in the efficiency 
of a spark-producing device. 


(To be continued. ) 


IRON-CORED ALTERNATE-CURRENT INSTRUMENTS. 


BY W. E. SUMPNER, PD. sc. 


Alternate-current instruments of the induction or eddy-current 
type have been in use for some years, and in these instruments 
iron cores are employed. "They have proved useful and convenient 
in practice, and much skill has been expended in constructing and 
developing them. But it cannot be maintained that such instru- 
ments obey any known and precise law. The mathematical theory 
of an eddy-current problem can only be worked out in a few simple 
cases, while the structure of an actual instrument of this type involves 
conditions so complex that satisfactory mathematical treatment is out 
of the question. It is thus only possible to develop working theories 
of & rough approximate kind for the action of these instruments, 
and their readings can only be relied on when the exact conditions 
of testing are reproduced. 

During the last year I have devoted much attention to the problem 
of constructing accurate electromagnet instruments for alternate. 
current working. The model selected for imitation has been the 
permanent-magnet moving coil instrument for direct-current cir- 
circuits. Of course, the permanent magnet has been replaced by an 
electromagnet. It has been found possible to construct iron-cored 
instruments for use as ammeters, voltmeters, wattmeters, &c., such 
that their scales can be determined from tests in which only direct- 
current measurements are involved and such that their readings are 
independent of frequency and wave form. 

The instruments are all characterised by having a moving- coil 
circuit and & fixed electromagnet. Instruments of this kind are 
novel in alternate-current working. A little consideration will soon 
show that difficulties in regard to their &ccurate working are most 
likely to arise from the action of the electromagnet. As regards the 
moving coil, this will be turning in a field the strength of which 
can easily be made as strong as, and even far stronger than, that of 
& permanent magnet instrument, so that only & minute current and 
but few turns will be needed. It is thus possible to use a largo 
non-inductive resistance in series with the coil, so as to render quite 
negligible any effects due to self or mutual induction. The ques- 
tion of aceuracy, therefore, entirely turns upon the behaviour of the 
electromagnet. 

Now,there are many causes at work tending to prevent an electro- 
magnet exeited by an alternating current froin acting in the exact 
way wanted; but the errors which arise are easily grouped under 
two heads. The magnetism produced may differ from what is 
required either in its amount, or in its phase and wave form. We 
may thus class the errors of the magnet as either magnitude errors 
or phase errors. Experience soon shows that the latter are far the 
more important. 

It does not necessarily follow that an error in the magnet will 
cause an error in the instrument readings. Thus for an ammeter 
it is not necessary for the magnetism of the ficld to be proportional 
All that is needed is that the flux 
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particular current which deflects the coil to that position in the gap. 
For an ammeter the coil is not needed in the same position for two 
different currents, so that variation in the reluctance of the mag- 
netic circuit will only affect the calibration of the scale, just as 
variation of the gap length at different deflections will affect such 
calibration. For a wattmeter this is not the case, since, owing to 
variations in voltage or power-factor, & given deflection may be re- 
quired for currents of very different magnitude. In such an instru- 
ment it is necessary for the flux density at each position in the gap to 
be proportional to the magnetising current for all working valuesof the 
latter. The resulting instrument error is, however, not of a serious 
character, for if the greatest variation from proportionality is 2 per 
cent., the greatest error of the wattmeter due to this cause will only 
be 2 per cent., and will be an error independent of the power - factor 
of the circuit and affected only by the magnitude of the current. 


Now as regards errors of magnitude, there are only two causes 
which tend effectively to vary the reluctance of the magnet. These 
are eddy currents and changes in the permeability of iron. The effect 
of eddy currents at ordinary frequencies can easily be made negligible 
by suitable lamination, and the influence of the air-gap is very great 
in steadying the reluctance of the magnetic circuit. With ordinary 
dimensions of instruments the reluctance of even & narrow air-gap 
will be very large compared with that of the iron path, so that a 
large change in the permeability of the iron will be needed to affect 
appreciably the reluctance of the whole circuit. But a great change 
in sheath is not likely to occur. In the first place, a high 
induction density is not needed. The field in the best permanent 
magnet moving-coil instruments rarely exceeds 700 lines per square 
centimetre, and it is not necessary to have it greater in alternate 
current instruments. Moreover, a high density across an air gap of 
as little as 3 in. needs an undesirable number of ampere turns in 
the field coil. Hence the flux density in the iron will only reach 
moderate values, for which the . of the iron will be fairly 
constant, and the reluctance of the whole magnetic circuit will not 
vary appreciably if the air gap is short, and practically all the lines 
cross this gap by a short path. I find, however, that if the air gap 
is large magnetic leakage effects become serious, not so much 
because the waste field is large, but because the leakage factor varies 
with the current. If this leakage factor 1s constant, that is to say, 
if the mode of distribution of the lines remains the same, there is a 
definite meaning to the reluctance of the magnetic circuit, and this 
reluctance will be more and more constant for different currents the 
greater the gap used. But if, owing to changes in 5 of 
the core, the mode of distribution of the lines alters, the same effect 
is produced as if the gap itself varied for different currents. Now, 
with a large air gap the leakage factor is in general large and appre- 
ciably dependent on the strength of the current, the result being 
that the flux density at a given part of the gap is not sufficiently 
proportional to the total flux in the iron. 

For an ammeter none of these effects matter. Only the calibra- 
tion of the scale can be affected, and a narrow air-gap may be used, 
so that a sensitive ins: rument can be produced. With a wattmeter 
the case is far otherwise if the magnet is excited by the current. 
For although, if a narrow air-gap is used, magnitude errors become 
comparatively unimportant, the phase-error due to hysteresis under 
these circumstances is, I find, so large that the instrument becomes 
hopelessly inaccurate. Nor does there appear any prospect of 
making satisfactory iron-cored wattmeters with a series exciting 
coil. The hysteresis error can only be reduced by using a large 
air-gap, causing serious trouble owing to magnetic leakage, and 
practically throwing away all the advantages in the way of sensi- 
tiveness associated with iron-cored instruments. 

There remains for consideration the second and much more serious 
source of error in these instruments—viz., phase errors. Before 
studying these, reference may be made to Figs. 1 to 4 which show 
how the instrument may be connected to the circuit for the various 
purposes of an ammeter, a wattmeter or a voltmeter. The instru- 
ment has two circuits, each of which may be connected with the 
mains in series or in shunt. There are thus four cases to consider. 
Figs. 1 and 2 represent the ammeter and wattmeter each with a 
series-wound electromagnet. Figs. 3 and 4 represent shunt magnet 
instruments, the former denoting a voltmeter, and the latter a watt- 
meter. In Fig. 8 the moving coil C is put across the mains in 
series with a condenser, K. In Fig. 4 the moving coil C forms part 
of a circuit including a large non-inductive resistance, R, and the 
secondary, S, of a.small transformer whose primary, P, is traversed 
by the main current. This transformer must have a magnetic 
circuit of constant reluctance. 

In both these cases the moving coil current is in quadrature with 
the electrical quantity producing it. Thus in Fig. 8 it is proportional 
to the rate of change of the voltage, while in Fig. 4 it is proportional 
to the rate of change of the current. The reason for securing this 
quadrature relationship is to be found in the action of the electro- 
magnet when excited by the voltage of the mains. With a magnet 
of good design the induced voltage in the windings due to the 
canoeing magnolie in the iron will be so large compared with the 
topper drop that the former will not appreciably differ from the 
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voltage of the mains. The magnet flux F and the line valtage V 
will be in quadrature, since V will be proportional to the rate of 
change of F. The moving-coil current, C, will be caused by Q, the 
second electrical quantity affecting the instrament. In Fig. 3 Q is 
the line voltage V, while in Fig. 4 Q is the load current A. Thus 
the average product of VQ is either the square of the voltage for 
Fig. 8 or the power in watts for Fig. 4. The deflection of the 
instrument is dependent on the average product of CF. Now, it 


F , Ammeter 
( Series Magnet ) 
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can be proved mathematioally that whatever the frequency or wave 
form, the mean value of VQ is proportional to the mean value 
of CF, provided exact quadrature relationships are obtained— 
that is, if V varies as the rate of change of F, and if C varies as ihe 
rate of change of Q. Under these circumstances the deflection of 
the instrument will measure either the voltage cr the watts if the 
instrument connections are those of Fig. 8 or of Fig. 4 respectively. 
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Small phase errors must occur in actual instruments, but they can 
be so reduced that the resulting instrument errors become negligible 
in practice. 

The shunt magnet has a striking property most valuable for 
instrument purposes. Its magnetism is determined by the voltage, 
and variations in the permeability of the core do not alter the ratio 
b tween the two. If the voltage doubles the magnetism must 
also double, whether the permeability varies or remains constant. 


Voltmeter 
( Shunt Magnet ) 
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This statement is mathematically accurate if the resistance of the 
winding is zero. The coil must, of course, have some resistance, 
and a phase error is therefore introduced owing to the copper drop; 
but experience with a number of new instruments has proved that 
it is easily possible to design the electromagnet so hat for all ordi- 
nary frequencies the copper drop is negligible compared with the 
applied voltage. It is thus true, for practical purposes, that shunt 


Wattmeter 
( Shunt Magnet ) 
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magnets can be made such that the flux of magnetism is accurately 
proportional to the applied voltage, even when the induction density 
ranges from very low to very high values. Of course, the magnetism 
is not in phase, but in qu rature, with the voltage. This at first 
sight appears to render the instrument problem difficult. Asa matter 
of fact, it makes it much easier of solution I 

The characteristics of the electromagnet when excited by a series 
or shunt winding form a striking contrast. With the series magnet, 
the variation of the ratio of magnetism to current; or in their phase 
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measured by the greatest change in the above ratio under working 
conditions. Now, with an ammeter or voltmeter G is not only 
fixed, but it is zero, since for these instruments the two electrical 
conditions affecting the windings are the same, being both the main 
current, or both the main voltage respectively. ‘The error in these 
pee vena is thus measured by the greatest change in the value 
of cos 0. 

For an ammeter, 0 is the phase error due to hysteresis. It is 
independent of frequency, and, although not small in amount when 
a narrow air gap is used, it only varies very slightly with the current, 
go that cos 6, which is always very close to unity, is essentially 
constant, and, as a matter of fact, the instrument error can be made 
inappreciable in practice. 

For a voltmeter it can be shown that the error-factor is 

1-30, (0, + 06; + 9) 

where 0, is the copper drop, which I find can be reduced to 0'5 per 
cent on circuits of 50 cycles ; 0; is the hysteresis phase error, which 
for narrow air gaps may be 10 or 15 per cent. ; and 9, is the power- 
factor of the condenser, which can be taken as about 2 per cent. ; 
80 that the error-factor need never differ from unity by as much as 
1 part in 8,000, its variation is utterly negligible, and the instru- 
ment error can be made far too minute to be detected. 

For the wattmeter a totally different state of things holds good. 
¢ is no longer constant, since cos @ is the power-factor of the load, 
and the percentage error, in taking cos (G ) as a measure of cos G, 
can be shown to be 0 tan G, where 0 is measured as a percentage of 
a radian. Taking as a representative load one of power-factor 0:707, 
for which tan $ is unity, it appears that 9 must be reduced to 1 per 
cent. of a radian if the instrument is to measure accurately to 1 per 
cent. on circuits of such power-factor. For the wattmeter @ is the 
sum of three phase errors, 

6 = 06, 10, 0; - 


where 0, is che copper drop, which on 50-cycle circuits can be reduced 
to 0:5 per cent. and even less ; 0,is the self induction error of the 
moving coil circuit, which with air-core transformers can be reduced 
to 0'2 per cent. or less ; while 0; is the hysteresis phase error of the 
current transformer, if this has an iron core or shield. 0. is zero for 
an air core transformer, and is very small if the transformer 18 
merely shielded from extraneous fields by laminated iron. The 
magnetic circuit of a current transformer, having an iron core 
through its coil, must contain a large air-gap, or the phase-error 
will be too great, just as in the case of series electromagnets ; but 
there is no ith eulty, even in this case, in reducing 6; to less than 
1 per cent. with a suitable design. The total phase-error of the 
wattmeter can without difficulty be reduced to 1 per cent., corre- 
sponding with a 1 per cent. error in the readings on loads of power 
factor 0'7, as compared with non-inductive loads. 
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relation, is entirely caused by the properties of the core. With the 
shunt magnet any chavge in the ratio of magnetism to voltage, or 
in their phase relationship, is entirely due to the resistance of the 
winding. There is another point of contrast which, though not so 
apparent, is quite as important. With the serics magnet the chief 
source of error is the phase difference between magnetism and cur- 
rent, due to hysteresis. For ammeters this is not important, as & 
fiirly large phase error is allowable withont 1ntroducing appreciable 
error into the instrument readings; but for wattmeters it is vitally 
important to make this phase error small, and the only way of doing 
this is to use a large air-gap. Thus, with the series maguet, the 
condition for accuracy is opposite to the condition for sensitiveness. 
With the shunt magnet, on the contrary, the shorter the air-gap the 
more sensitive, and also the more accurate, the instrument becomes, 
since the copper drop diminishes with the gap. For these reasons 
voltmeters and wattmeters ehould be constructed with shunt mag- 
nets. For an ammeter a series magnet must be used, but in this 
case the errors due to hysteresis and varying permeability can be 
made negligible even when the gap is small. 


A thorough investigation shows that the electromagnet, whether 
it is to be used in series or in shunt, must be so designed as to 
secure the same condition of construction. This condition is that 
the copper drop in the winding must be made sufficiently small, but 
not too small, in comparison with the total voltage absorbed by the 
winding. For a given number of turns in this winding it is always 
advantageous to reduce the resistance as much as possible, and the 
impedance must always be made large, but there is no advantage 
in making it larger than is necessary to sufficiently diminish the 
phase error, and to produce a strong magnet. The copper drop 
reckoned as a percentage of the coil voltage may be much larger for 
ammeters and voltmeters than for wattmeters, and it is in conse- 
quence easier to design the former instruments than the latter, but 
in nearly all respects the suitability of the electromagnet is directly 
determinable from the copper drop. 


For a detailed proof of all these statements I must refer the reader 
to a long theoretical and experimental investigation just printed, in 
the form of an original communication, by the Institution of Elec- 
trical Engineers. It is needless to point out the advantages of iron- 
cored instruments. These advantages are universally acknowledged. 
Everything turns upon the accuracy of such instruments, and this 
can only be established by a careful and thorough investigation of 
their errors. This has been done both mathematically an experi- 
mentally in the communication referred to. The errors found are 
shown to ke in strict accordance with the theory. It is also shown 
that the magnitude of these errors is reducible to & negligible 
amount. This is particularly the case with ammeters and volt. 
meters, the frequency error of which is reducible to less than one- 
tenth of one per cent. for a range of frequency of three to one, while 
errors due to varying wave form are non existent. High accuracy 
in wattmeters, just like high-efficiency in transformers, can easily 
be obtained if sufficient iron and copper are used in their construc- 
tion. For designs equally economical in material, and such as to 
secure the same degree of accuracy, the weight of the wattmeter 
must be greater for circuits of low frequency or low. power factor, 
than for circuits of high-frequency or high-power factor; but expe- 
rience proves that there is no difficulty in constructing a wattmeter 
suitable for any ordinary working conditions, such that its weight 
does not exceed that of an ordinary permanent magnet instrument. 
Ammeters and voltmeters are essentially the same as wattmeters 
used on circuits of unity power factor, hence their weight can be 
much reduced in comparison with that of wattmeters, and it is 
unnecessary to pay much attention to economy of material in 
their design. i f 

Instruments of this kind have the characteristics of those of the 
dynamometer type, and may be used as ammeters, voltmeters, or 
wattmeters, in accordance with the way the two windings are con- 
nected with the circuit. Several of the instruments made have, in 
fact, been used in all three ways. The markings of the scale have 
been determined from direct-current measurements, and the scale 
reading has proved proportional to the watts when the instrument 
has been used as a wattmeter, and also a measure of the square of 
the amperes or of the square of the volts when the tame instrument 
has been used in either of the other two ways. 

Present limitations of space prevent more thana brief reference to 
the nature and extent of the instrument errors due to incorrect 
phase relations. Fach of the instruments has two windings, and 
each of these windings is subject to the influence of one of the 
electrical conditions (voltage or current) of the circuit. If & is the 
phase difference of these two electrical conditions, and if So is the 
phase difference between the magnet field and the moving-coil 
current, @ is the phase error, and the torque, instead of being pro- 
portional to cos G, is proportional to cos (Ø + 0). The true reading 
of the instrument will bear to the actual reading the ratio of the 
cosines of these angles. If ¢ and @ are both fixed, the ratio of the 
above quantities will also be fixed, and there will be no instrument 
error, since only the constant to be used with all parts of the scale 
will be affected; but if either Ø or 0 varies, the instrument error is 
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* CORRESPONDENCE. 


—— 


AUTOMATIC BOOSTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I fear that the report of the discussion on my Paper in 
this week's issue may give those who were not present the im- 
pression that I did not reply to Mr. Bornand's remarks, which 
are reported at some length. As a matter of fact, I think that 
those who were there will agree that I did answer them very 
fully, and as those answers have been “ abstracted " I must ask 

our leave to reply to those of his criticisms which are 
published. " 
As regards the speed of operation of the Thury regulator, to 
which I referred in the Paper, I was not gpeaking of the speed 
of the motor but of the ratchet arrangement, and when Mr. 
Bornand speaks of “a few seconds " he forgets that much may 
happen on a tramway system in a few or even in one second. 

As regards reversal of the field, when I made inquiries first 
from Mr. Bornand for a Thury regulator to deal with the load 
for which my system was first thought out, I suggested to him 
whether it was possible to make his regulator reverse, and he 
said no. I do not complain of his making progress and udopting 
my suggestion, but I do complain of his saying that 1t 18 one of 
the principal duties of the Thury system, when it was obviously 
not thought of at the time of which I am speaking. 

The curves of volts and amperes included in the full Paper are, 
I think, a fairly good answer to the remarks as to the design of 
the boosters that can be used with this arrangement, as they 
were taken with a machine with solid cast-steel poles. The 
remarks I added, and which were published, are a sufficient 
comment on the subject of quickness of action. 
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Dealing with the question of hand regulation, the amount 
of attention the regulator requires is limited to one setting 
when tho plant is started up, which has also to be done 
in the case of the Thury regulator, in which the voltage 
switch has to be set, and an alteration to the No. 3 diverter 
which corresponds to making an alteration in the shunt excita- 
tion of the main machine, which would almost certainly have 
to be done to enable a Thury regulator to charge the battery 
when the cells get up in the region of 2:5 volts per cell, which 
is usually only done once à week when the gassing charge read- 
ings are being taken, and so is unimportant in either case.— 
Yours, &c., MAX. J. E. TILNEY. 

London, S. W., Jan. 27. 


WIRELESS TELEGRAPH DETECTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : May I be permitted to qualify somewhat the sentence 
with which you conclude your description in last week's 
Electrician of my new call-relay for long distance wireless 
telegraphy. In that sentence you state that I am a firm 
believer in the advantages cf the electrolytic coherer over 
other detectors. Might I point out that so far I have been 
able to experiment only with the “ electrolytic " ty pe of coherer 
in connection with the new call-relay described by you, and I 
have no actual experience of the various other long distance 
and ingenious detectors now before the public. I can, how- 
ever, see no reason why the new instrument should not work 
equally well with any current-operated coherer or detector of 
the same degree of sensibility as the particular coherer to 
which my experiments have hitherto been confined. The 
same remark applies to the other pieces of apparatus which 
I have designed for use in connection with the new call-relay.— 
Yours, &c., H. W. SULLIVAN. 

London, E.C., Jan. 31. 


BENHAM & FROUD (LIMITED). 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: My attention has only to-day been drawn to the fact 
that the name of my company appears in your issue of 
January 5th in a list headed ** Public Companies Wound Up, 
Dissolved, &c., in 1905 " ; and as this announcement is calcu- 
lated to seriously injure the business of my company I venture 
to ask for space for a few words of explanation. In the first 
place, I would like to say that our company has never been a 
“ public " one, but unfortunately it is a fact that about six 
months ago, owing to protracted bad trade, we found it neces- 
sary to consent to a debenture holders' action for the appoint- 
ment of a “receiver and manager,” and, for the complete pro- 
tection of all interests, our shareholders passed a resolution for 
voluntary liquidation, with the same gentleman as liquidator. 
The business has, however, been carried on as usual from that 
date, and is still “in being,” and it is hoped that some scheme 
of reconstruction or amalgamation will be carried out. In the 
meantime, it is obvious that our chief desideratum is more 
business, so that it is very important to us that your readers 
should not think we are either “ wound up” or “ dissolved,” 
but should understand that in our new and extensive works 
we have every facility for carrying out orders for art metal 
work on any scale.— Yours, &c., H. A. BENHAM. 

London, W.C., Feb. 1. 


LEGAL INTELLIGENCE. 


Pes 


Attorney-General (ex. rel. Sutton & Co.) v. Manchester 
Corporation. 


This action, which was heard by Mr. Justice Farwell on Monday and 
Tuesday, was brought for a declaration that the defendant Corporation 
have no power to carry, collect or deliver for reward any goods or parcels 
otherwise than by their tramways, and that it ie unlawful for them to 
expend any part of the city fund or the receipts of the tramway under- 
taking for any such purpose. 

Mr. UPJOHN, K.C., for plaintiff, sketched the powers obtained by the 
Corporation to work their tramways, and said the Corporation had also 
established a complete business of common carriers and collecting agents. 
They had founded, quite independently of their tramways, a chief office 


and a chief depot. They had a large number of other depots, at which 
they received goods, and they had a large number of agents scattered all 
over the district to receive parcels. The Corporation had spent £3,185 
in connection with the hiring of a chief depot and making a single line of 
tramway into it, and they spent on vans and other vehicles £1,600, har- 
ness and so forth and stabling £800, horses £3.200, and there must have 
been a great deal more expenditure. It was admitted that the payments 
had been made out of the tramway fund. They actually took away a 
good many of Messrs. Sutton’s men and a good many of their agents, and 
so must have been aware that they were starting a competitive business. 
A sub-committee expended £116 on travelling expenses to Ireland to buy 
horses, and paid £60 to the dealer they were compelled to employ, besides 
fees to a veterinary surgeon. Of the horses they purchased nine died 
before they got to Manchester or a day or two afterwards. The Corpo- 
ration had given notice to introduce a bill next session to give them 
powers to do what he now complained of their doing, but aß the statutory 
meeting of the ratepayers that bill was unanimously rejected. The 
carrier business had not been particularly successful fiuan ially. 

Mr, BALFOUR BROWNE, K.C., on behalf of defendants, claimed that 
they had the right to act as they had acted under their Tramway acta. 
All they had done was incidental to or consequential upon powers to 
carry goods or parcels by tramway. 

His LORDSHIP asked if the Corporation claimed to have power to act 
as common carriers. 

Mr. BALFOUR BROWNE said they might have powers to do things 
that the statute had not given them po wers to do, because they were a 
chartered corporation as well as a statutory body. 

Mr. MACMORRAN, K.C., who followed for defendants, put in the 
charter of the Corporation of Manchester, bearing date Oct. 23,1838. He 
called Mr. William Thomas Pullen to prove the service of the statutory 
notices from sundry local authorities, by virtue of which the Corporation 
claim statutory powers for what they have done in regard to the construc- 
tion and working of some of the tramways. Witness produced a bundle 
"1 notices, but said he had not got the relative copies of the London 

azette." 

p LORDSHIP held that the service of these notices must be strictly 

roved. 

WITNESS said that the notices were served on him by the solicitors of 
the local authorities. His firm's offices were the offices of the Southern 
Tramways Co., but there was neither a secretary nor a board of directors 
of that company. 

Mr. MACMORRAN said he based tne Corporation's right to act as they 
had firat upon defendant's statutory powers as a Corporation, secondly on 
powers derived from various statutes, and lastly on powers as a chartered 
Corporation. Under secs. 14 to 19 of the schedule of the Manchester 
Corporation Act, 1878, they obtained power to carry passengers, goods, 
minerals, animals and parcels, and to take tolle and other charges for so 
doing, and by the Manchester Corporation Tramways Act, 1899, these 
powers were made applicable to all tramways belong to or on lease to the 
Corporation, or over which they had running powers. Such prcvisions 
had been incorporated in the Corporation's Act of 1903, which also in- 
cluded special powera authorising the carriage of parcels. He con ended 
that it was necessary to the proper carrying on of their tramways under- 
taking in connection with the carriage of parcels that they should provide 
means of collecting, sorting, dispatching and delivering those parcels and 
performing the usual services incidental to such a business. He cited a 
number of decided cases in support of his contentions. 

His LORDSHIP said he intended to put his judgment into writing 
because it was a most important case. He agreed that there must be 
accommodation at each end for goods, and as at present advised he 
thought the Corporation might distribute, but where he found a difficulty 
was in the contention that the Corporation could go from the extreme 
north to places altogether outside their bounds. He understood that the 
Corporation claimed that if their vans were at Rochdale they had the 
right to collect parcels at Rochdale and deliver them at Heywood. 

Mr. MACMORRAN said the Corporation claimed that, as their tram- 
ways went beyond the city as far as the Middleton depot, they had the 
right to distribute from that depot, and that the vans which were em- 
ployed for the delivery of goods might also be employed for collecting 
other goods. 

His LORDSHIP : But you also claim the right to collect at Rochdale 
and distribute at Heywood, which is not near your depot. 

Mr. MACMORRAN said that if they carried parcels otherwise than as 
stated they still claimed that that was within their powers as a chartered 
corporation, and involved no charge on the city rates, but was, on the 
contrary, a source of profit, because it increased the receipts without sub- 
stantially, if at all, increasing the expenditure necessary to carry on a 
parcels carrying business, for which they had obtained statutory powers. 

Mr. UPJOHN replied on the whole case, and contended that they had 
no right to take the goods beyond the depot at the end of their line. 

His LORDSHIP was disposed to think that when the statute gave power 
to convey it meant also to give power to deliver to the consignee. 

Judgment was reserved. 


Buchanan v. Glasgow Oorporation. 

The Corporation were recently sued by plaintiff for £500 as damages 
for personal injuries sustained on March 15 last while travelling in one 
of defenders’ electric cars. The motorman, it was alleged, brought the 
car suddenly to a stop; the passengers in the car were thrown violently 
forward, and one of them fell against the glass door with such force as 
to break the glass. In addition to shock, pursuer said he was injured by 
the glass, a piece of which was embedded in his knee. He maintained 
that defenders were liable for the negligence of the conductor in allowing 
passengers to stand on the floor of the car, which was thereby over- 
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crowded. Defenders denied negligence, and pleaded that the motorman 
stopped the car with the hand brake because the lifeguard in front of the 
car had fallen, and it was his duty to replace it. Defenders have, how- 
ever, paid pursuer £150 and expenses in settlement of his claim. 


Satow v. Melling. 


This action came before Mr. Justice Kennedy and a special jury on 
Wednesday, and was brought to recover damages for libel. Plaintiff is a 
director of the Manufacturing Electric Co, (Ltd.), and complained of a 
letter sent by defendant to Mr. A. Slatter (a co-director) and to Mr. 
J. D. F. Andrews (managing director of the company). The letter stated 
that defendant had obtained sworn information that ‘‘ you and your co- 
directors joined your managing director in a conspiracy to create a bogus 
receivership in order to deprive me of my account, and I have decided to 
take criminal proceedings unless the account which you guaranteed along 
with Mr. Satow is paid me within seven days of this date. I am giving 
the same notice to Mr. Satow and also to Mr. Andrews.” Defendant 
denied that the words imputed a criminal cffence to plaintiff, and pleaded 
that they were published on a privileged occasion, and that in their 
ordinary and natural sense they were true. 

PLAINTIFF said he was not a debenture holder, and that he had 
nothing to do with the appointment of receiver. 

Mr. Justice KENNEDY held that, as regards the publication to co- 
directors, it was privileged ; but the question was whether the terms of the 
letter showed that there was express malice on the part of defendant. 
There seemed to be hardly a shred of evidence in support of the plea of 
justification. 

The jary found that there was express malice in publishing the letter 
to Mr. Slatter, and returned a verdict for plaintiff for £75 damages, for 
which his LORDSHIP gave judgment with costs. 


In a further astion, Slatter v. Melling, Mr. Slatter, chairman of 
the above-named company, complained of the publication of the same 
letter. Defendant now withdrew his plea of justification as regarded 
Mr. Slatter. and admitted that he had no case against the plaintiff. He 
wished to make a full and frank apology, and consented to pay costs as 
between solicitor and client. 


— — —— 


Vinecombe v. Underground Electric Railways O». of London 
(Ltd.) 

At Brompton County Court recently Sir Wm. Selfe heard an action in 
which plaintiff sued for damages for injury to one of his eyes. Plaintiff 
was working for defendants at their Acton works on Sept. 2, when a 
particle of metal flew into his eye from an emery wheel. It was contended 
that the emery-grinding machine was insufficiently guarded, and that 
plaintiff should have been provided with goggles. For the defence, it was 
urged that the machine was guarded, and that it was not necessary to 
provide men with goggles in ordinary circumstances. 

The jury awarded plaintiff £225. 


Andrew v. National Electric Construction Co. 


In the Court of Session, Edinburgh, last week Matilda Andrew sued 
defendants for £2,000 damages for the death of her husband, William 
Andrew, a retired police-inspector, who was struck and killed by an 
electric car which had left the rails at Musselburgh on June 5 last. The 
jury returned a verdict for applicant for £650. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


[e yeercear 


APPOINTMENTS VACANT AND FILLED. 


The council of Armstrong College, Neweastle-on-Tyne, will 
shortly appoint a professor of electrical engineering. Stipend £500 
per annum and one-third of fees until £750 in all is reached. Ap- 
plications to the secretary (Mr. F. H. Pruen) by March 1. See an 
advertisement. | 


Two junior demonstrators and lecturers are required (to begin 
work on May 1, 1906) at University College, Nottingham, one for 
physies and the other for engineering. Applications by Feb. 10 on 
forms to be obtained from the registrar. See an advertisement. 

The North Wales Power & Traction Co. (Ltd.) require a station 
superintendent to take charge of power station (water-driven, E. H. T.), 
near Snowdon. Salary £200 per annum, with free residence. Appli- 
cations to the General Manager, Llanberis, North Wales, by Feb. 9. 
See an advertisement. 


There is a vacancy for a pupil in a central electric generating 
station (water-driven, E.H.T.) in the Snowdon district. Apply to 
General Manager, North Wales Power & Traction Co., Llanberis, 
North Wales. See an advertisement. 

A third-class engineer is wanted in the lines department of the 
National Telephone Co. Applications to Engineer-in-chief, Tele- 
phone House, London, E.C. See advertisement. 

The Brush Electrical Engineering Co. invite applications from 
competent engineers to fill an appointment abroad. Applicants 
must have good all-round business-engineering experience and be 


capable of estimating for, negotiating and carrying through engi- 
neering schemes, &c. Applications to A," Brush Co., Belvedere- 
road, London, S.E. 

The Brush Co. also invite applicatione from engineers competent 
to act as district representatives. Applications to J.,“ Brush Co., 
Belvedere-road, S.E. 

A professor of physics is required at the East London College in 
1 to Dr. Lehfeldt. Salary 4400 per annum. Applications 

y Feb. 8. 

The lectureship in electrical engineering at the City of Bradford 
Technical College is vacant. Salary £200 per annum. Particulars 
from Prof. G. F. Charnock. Applications to the secretary (Mr. 
T. Garbutt) by 17th inst. 

Mr. Louis Toft, B.Sc. (Vict.), lecturer in mathematics and en- 
gineering at the Municipal College, Grimsby, has been appointed 
assistant lecturer in mechanical engineering at the Royal Technical 
Institute, Salford. 


Gloucester Council have appointed Mr. Stephens as tramway 
traffic superintendent. 


Mr. W. A. Thain, assistant lecturer and demonstrator in engi- 
neering at University College, Cardiff, has been appointed professor 
of engineering at the Royal College of Agriculture, Cirencester. 


Personal.— Major F. Bayley, instructor in electricity at the 
School of Military Engineering, Chatham, has, on the completion of 
his period of appointment, been ordered to proceed on a tour of duty 
in India. 


EDUCATIONAL NOTICES. 


Battersea Polytechnic.— Pending the appointment of a successor 
to Mr. A. G. Cooke, the former head of the electrical engineering 
department, Mr. Frank Broadbent, M.I.E.E., has accepted the in- 
vitation to conduct the evening classes in electrical engineering for 
the remainder of the present session. 


University of Sheffleld.— We have received a copy of the 
souvenir of the opening of the new engineering and metallurgical 
laboratories, which took place in Sept., 1905. In addition to giving 
a good historical sketch of the development of Sheffield University. 
the pamphlet gives many good illustrations of the laboratories and 
their equipment, &c. 


Aberdeen.—For the position of tramway manager the Tram- 
ways committee have selected the following short list of seven out 
of the 72 applicants :— 

Messrs. D. Caird (interim manager at Aberdeen), John C. Couper 
(traffic superintendent, Halifax), Thomas Hartley (traffic manager, Had- 
dersfield), E. Lafferty (traftic manager, Preston), Joseph Lawrence (works 
manager W. Lucy & Co.), R.S. Pilcher (traffic manager, Burton-on-Trent), 
and George Webster (traffic and general manager, Rochdale). The salary 
offered is £300 a year, and the gentleman appointed wil! have control of 
the tramway undertaking, including the rolling stock, bub exclusive of the 
electrical and mechanical equipment. 


Anti-Seasickness Device.—It is stated that the Hamburg- 
American Steamship Co. have installed a new chair on board their 
vessels to prevent seasickness. The apparaius consists of a small 
electric motor which keeps the seats of the specially-niade chairs in 
constant motion. They are said to have been a remarkable success. 


Barking.—On the recommendation of their electrical engineer 
(Mr. Henley Howard) the Council have decided to discontinue the 
wiring of consumers’ premises and the supply of fittings. Regula- 
tions for wiring by contractors are to be drawn up. 

The Council have decided, on the suggestion of the electrical 
engineer (Mr. H. L. Howard), to make (as an experiment) the fol- 
lowing charges for the electric lighting of artizan's buildings in 
King Edward-street: One block of dwellings containing two lights, 
4d. per week; and one block containing four lights, 6d. per week. 

The Council have decided to petition against the Administrative 
County of London Electric Power Bill, and the clerk (Mr. H. Har- 
greaves) has been instructed to communicate with the promoters of 
the bill as to the amendment of their offer for street lighting, price 
of current to private consumers, and power to apply to the Board of 
Trade for revision of prices. 


Berl n.—The Municipal Council have decided, after consultation 
with the authorities of eight suburban towns, to take the initial 
step towards acquiring the undertaking of the Berlin Tramway Co., 
which has a capital of 100,000,000m. 


Brazil. —As only one tender was submitted ona recent invitation 
for offers to provide public electric lighting for the town of Floreano- 
polis (Santa Catarina), and for the construction of electric tramway, 
it is announced that further tenders are to be invited. 


Callender's Hospital and Distress Fand.— We have received a 
copy of the third annual report and balance-sheet of this fund, 
which was unanimously adopted at a meeting of the subscribers held 
at Callender's Erith works on Jan. 20, Mr. T. O. Callender presiding. 
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The following brief review of the report and accounts will interest 
our readers, and may be the means of encouraging others to organise 
similar funds. Great interest is taken in the fund and in the work 
of the fund by the employees at Callender’s works. No less than 130 
hospital letters were issued last year, including 8 in-patients and 87 
letters for surgical appliances, 7 members were assisted to convalescent 
homes and £57. 10s. was granted to members in distress. The sub- 
scriptions (1d. per week) realised £247. 9s. 10d. Donations during 
the year (including £50 from Callender's Co.) amounted to £76. 
Annual grants to hospitals, dispensaries, &c., were voted to the 
amount of £233. 15s., against £211 in the previous year. After 
making these liberal grants the fund had at Dec. 31 £204. 14s. 4d. at 
the bank and in hand. Altogether a very creditable year's work in 
the sacred causes of charity and self-help. 


Canadian Trade Inquiry.— The Commercial Intelligence Branch 
of the Board of Trade inform us that a firm of manufacturers’ 
agents in Montreal desire to be placed in communication with a 
British house manufacturing electric cotton threads for electrical 
purposes, as they are in a position to open up considerable trade in 
this direction. Further information from the Canadian Trade 
Inquiry Office, 73, Basinghall-street, London, E.C. 


Oolchester.— The extension of the tramways from Magdalen- 
street to the recreation ground has been opened for traffic this week. 


Croydon.—On Monday the Corporation reiterated their determi- 
nation to municipalise the electric tramways, and a further offer of 
the British Electric Traction Co. for leasing the lines was rejected. 


Quba.—The value of electrical machinery imported into Cuba 
from the United Kingdom in 1904 was nil, compared with £1,698 in 
1903. From the United States the value of these imports was £9,707. 


Customs Decisions.—The Customs authorities of the Argentine 
Republic have decided that imported arc lamp carbons shall bear a 
duty of 85 per cent. ad val. ires and cables of more than 5mm. 
diameter for electrical uses, implements for the installation of 
underground cables, and machinery and conduits for the instal- 
lation of public lighting are to bear a 5 per cent. ad val. duty. 


Dartford.—The electric tramways (about 8 miles of single track) 
which have cost about £100,000, and are to connect up with the 
Bexley Council tramways, are nearly completed and trial trips are 
being made this week. 


Dandee.—The Electricity committee have considered the alter- 
native schemes of the city electrica] engineer (Mr. H. Richardson) to 
deal with the increasing demand for electric energy—(1) to extend 
the Dudhope-crescent station, or (2) to erect a new generating 
station at Stannergate, at an estimated cost of £75,000. The com- 
mittee think it is impossible to extend the existing station with 
economy, and, therefore, recommend the Council to: adopt scheme 
No. (2). | 

Bast Ham.— Notice has been served upon the North Metropolitan 
Tramways Co. requiring them to sell to the municipality their 
undertaking in East Ham. ’ 


Exeter.—An application is to be made for sanction to a further 
loan of £8,500 for electric lighting extensions. 


Fenton.—On Tuesday the Council decided to invite Hanley and 
Stoke on-Trent Corporations to state the terms upon which they 
would give a supply of electricity in bulk in Fenton. 


Fraud on Electrical Engineers.—At Eccles on Jan. 22 an elec- 
trician named Frank Taylor was sentenced to six months' imprison- 
ment for fraud. By representing that he was engaged by a Man- 
chester firm of electrical engineers he obtained a quantity of lamps 
from Mr. Pennington, of Patiicroft, and these he sold as mercury 
vapour lamps, subsequently removing them on the plea that they 
were the wrong lamps, reselling them to other persona. 


Gellygaer.—In the event of the Council succeeding in their ap- 
plication for a provisionul order they will enter into negotiations 
with the Powell-Duffryn Co. to arrange terms for the supply of elec- 
tricity by the company for street lighting at Bargoed. 


Grimsby.—An inquiry was held on Thursday last into the ap- 
plication of the Council to borrow £18,000 for electric lighting 
extensions. 

The borough electrical engineer (Mr. W. A. VroNoLEs) supplied tech- 
nical details and said that the present capacity of the station plant was 
900 kw., without allowing any spare. In December the 1 reached 
705 kw., and he estimated that next winter an additional 50 kw. of plant 
would be required to supply ordinary customers, and in addition to that 
the Corporation had undertaken to supply the railway company with 
electric energy, the maximum power required for that being estimated at 
280 kw. Each year the undertaking had shown an improvement finan- 
cially, there being a surplus last year of £895, and he estimated that at 
the end of the present financial year there would be a surplus of not less 
than £1,500 after paying interest and sinking fund. The deficits result- 
ing from the first three years’ working were made good out of the rates, 
The present loan (£18,000) was divided as follows: £9,500 for extensions 
of plant, buildings, £c., £8,500 for additional main feedeig, maias, &c. 
They were putting in coal-handling plant and were orecting a etore for 
meters, cables and general stores. 


The inspector (Mr. H. Ross Hoorrr) suggested that, as it would pro- 
bably be found that the amount actually required would be less than 
£18,000, the Corporation would probably amend the application. 

The deputy town clerk (Dr. GRANSOR) asked whether it would be better 
to at once amend it and make it £17,500. 

The INeezcron did not think so; he would rather give them the oppor- 
tunity of submitting the matter to the committee. He suggested that 
the committee should have a reserve fund. There was not a station in 
the country having no reserve fund which would not be very thankful if 
they could only have one. Committees allocated the profits to other 
purposes, but there came a time when machinery reached the limit of its 
revenue-earning capacity, sometimes whilst there was a debt remaining 
on it. A reserve was the salvation of many undertakings. 

There was no opposition. 


Hertford.—The Shire Hall is to be wired and fitted for electric 
lighting at a cost of £880, current being taken from the North Metro- 
politan Electrical Power Distribution Co. 


High-pressure Fire Risks.—At the Insurance Institute of 
Ireland, Dublin, Mr. Kenneth J. Tarrant, electrical inspector of 
the Sun Fire Office, lectured on ‘‘ The Use of High Pressures in 
Electric Light and Power, and its attendant Fire Risk." 

Mr. TAnRANT said applied electricity had advanced at an enormous 
rate, and one of the most difficult tasks was to keep pace with the develop- 
ments constantly occurring in the application of electricity for power and 
lighting work. The address dealt in detail with the problems which were 
occupying electrical engineers with a view of minimising or obviating risks 
of fire from electric installations. 


Ilford. —Sanction to a further loan of £5,000 for electric lighting 
extensions has been received by the Council. 


Lancashire Power Bill.— Representatives of the urban district 
councils affected by the Lancashire Electric Power Bill met at 
Manchester on Tuesday to consider the attitude to be adopted 
towards the bill. 

It was stated that the promoters were seeking such powers as would 
enable them to supply electric power within the area of any authority 
baving an electric lighting order, with the consent of such authority ; 
but this consent would be deemed unreasonably withheld, and conse- 
quently to be dispensed with, in all cases where the authority was unable or 
unwilling to offer terms to consumers at least as favourable as those offered 
by the promoters of the bill. Where a council had not obtained an order 
the company proposed to take power to supply electricity within the area 
of that council without consent. 

The meeting alto considered the South Lancashire Tramways Bill. 


Lancaster.—It was decided by the Council on Wednesday, after 
& long discussion, to supply electricity to the L. & N.W. Railway 
Co. for power at 14d. per unit. 

Light Bailways.—The Board of Trade have confirmed the 
Newark and District Light Railways Order, 1906, and the Bideford, 
Clovelly and Hartland Light Railways Order, 1906. 

Cheshire County, Northwich Urban, Runcorn and Northwich 
Rural Councils and the Weaver Trust ave opposing the application 
of the promoters of the Warrington & Northwich Light Railway for 
an extension of time, and a local inquiry is to be held by the Light 
Railway Commissioners. 

An inquiry was held at Bath last week into the application of 
the Bath Electric Tramways Co. (Ltd.) for an order authorising 
them to extend their system from Newton St. Lo to Saltford, and 
the Commissioners decided to report in favour of granting the order. 


Llandudno.—The Council are considering an offer by Bruce 
Peebles & Co. to take over and complete a light railway between 
Llandudno and Colwyn Bay, provided the Council authorise the 
running of tramcars on Sunday. It has been decided to take a poll 
of the ratepayers. 


London County Council.—At Tuesday's meeting it was decided 
to proceed with the reconstruction of the tramways in Goswell- 
road at an estimated cost of £12,200. 

Opposition to Bills.—It was agreed to lodge petitions in Parliament 
against the whole of the electric supply and power bills affecting London, 
against the whole of the underground railway bills, and against the 
Pneumatic Despatch Co. “s bill. 

I. C. C. Electric Power Bill.—The Council agreed, as required by sec. 4 
of the Municipal Corporations (Borough Funds) Act, 1872, to confirm the 
resolutions passed on Nov. 24, 1905, with regard to the promotion of the 
L.C.C. (Electric Supply) Bill, 1906. 

Fire Brigade Depaitm:nt.—The Theatres and Music Halls committee 
brought up recommen lations to the effect that from April 1 the chief 
officer of the fire brigade should be dx Ere to the Council for the 
inspection of the electric lighting installations and heating and other 
mechanical arrangements of theatres and other places of public enter- 
tainment licensed by the Council, and that for the purpose an electrical 
and mechanical engineer, at a salary of £400 a year, and an electrical 
engineer, at a salary of £200 a year, be appointed to the brigade. 


London County Council Tramways.—The extension of the 
electric tramways from New Cross to Lewisham was opened to the 
public on Tuesday. Through cars are now running between West- 
minster and Lewisham. 


London United (Surrey) Tramways.—A trial run was made on 
Wedncsiay on two sections of the tramways connecting Kingston, 
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Surbiton and Malden. These lines will eventually form part of a 
route from the company's tramways in Middlesex over Kingston 
Bridge, through Raynes Park and Wimbledon toa junction with the 
L.C.C. tramways at Tooting. 


Manchester.—As the Corporation's omnibus bill for further tram- 
way powers, &c., has been rejected by the ratepayers’ meeting a poll 
vill be taken on Feb. 8. 


Marylebone (London).—The Electric Supply committee reported 
on Tuesday on the financial position of the undertaking as at Dec. 81. 
It was stated that capital expenditure might be divided under two heads, 
With regard to tbe first (the sum required to pay the Metropolitan Elec- 
tric Supply Co. the amount of their award, &c., and the expenses in con. 
nection therewith) the consulting engineer (Mr. Wright) had estimated 
this at £1,378,692. The total net estimated expenditure was now, how- 
ever, £1,415,876, so that Mr. Wright's estimate had been exceeded by 
£37,184. Mr. Wright's first estimate was made before the long delays 
occurred, which rendered it a matter of impossibility to prevent the 
Metropolitan Co. expending large sums which had (the report states) 
been of little value to the borough. The second main division of 
expenditure was for erecting a generating station and changing over 
the supply from 100 to 240 volts. This Mr. Wright estimated at 
£540,600, but the actual expenditure was now estimated at £587,662, 
an increase of £47,062. This was caused chiefly (£41,000) by the 
increase in cost of changing pressure. Another cause (£6,552) was the 
probable bonus which will be carned by the turbine contractors (Messrs. 
C. A. Parsons & Co.) owing to the greater efficiency of their plant. The 
advance in the price of copper at the time of the acceptance of the feeder 
contracts further accounts for the increase in the estimate, as did also 
the cost of providing special mains to take over a large area in bulk 
instead of in small sections, as originally intended. * The total estimates 
had been exceeded by £84,246, making, with £38,500 for site, £122,716. 
It will, therefore, be necessary to increase the capital charges as given in 
Mr. Wright's table by a charge of £7,110, and also to add 1} per cent. 
depreciation charge on new plant (£47,062) of £705 per annum, or £7,815 
more than Mr. Wright estimated. On the other hand, there was no doubt 
that the Council will save at least 4d. per unit im the cost of generation, 
which will amount to a saving on Mr. Wright’s estimates of £15,200 a 
year; the committee had also avoided the large estimated loss in 1905, 
and no credit had been taken for the sale of old plant or of properties 
not necessary for the purposes of the undertaking. Sanction would be 
required from the L.C.C. for £151,162 to complete the scheme. The 
expenditure will be distributed over the next 23 years. 

The Finance Committee, in a report upon the foregoing. state they 
are confident the Electric Supply committee have thoroughly gone into 
the matter and given the true facts; also that their estimates had been 
framed on cautious lines. 

The Electric Supply committee also reported that they have entered 
into a provisional arrangement with Hampstead Borough Council for the 
exchange of electric lighting areas so as to make the areas conterminous 
with the boundaries of the respective boroughs. 


Menai Straits Power Scheme.—4A meet'ng under the presi. 
dency of Mr: H. Bulkeley Price recently passed a resolution in favour 
of the promotion of a scheme for the utilisation of water power to 
be obtained from the river Briant, which falls 100 ft. into the Straits, 
in order to use this power to generate electrical energy for lighting 
the villages of Menai Bridge and Llanfair and certain mansions, 
including Plas Newydd, the seat of the Marquis of Anglesey, for 
pumping water for Llanfair, and for supplying current for two 
search lights for the Straits. 


Mexico.—The company La Electra, of Guadalajara (Mexico), 
have under construction an electric railway 58 kilometres in length 
(single track) built to 4ft. 84 in. gauge. Water-power will be 
employed in the generation of current, and the equipment of the power 
house will comprise three 400 kw., two 60 kw. and two 75 kw. motor 
generators. 40 motor cars and 16 trailers will be operated at the start, 
and itis expected that the line will be in working order about January, 
1907. It is estimated that 15,000 H. P. of water -· power is available and this 
power is owned by La Electra Co., which owns the supply of current 
for electric lighting and power started about 10 years ago in the City 
of Guadalajara, which has a population of 200,000. The company’s 
present station has a total plant capacity of about 3,000 H.P. The 
new plant, which, as above mentioned, is to be installed at the power 
house for operating the railway, will supersede the 3,000 H. p. plant 
now running, and will generate current for lighting and power for 
Guadalajara, Aguas Calientes, Lagos, &c., and also for energy for 
working the electric railways and tramways owned by the company 
in different towns in Mexico. 

Middlesex.— At the meeting of the County Council last week the 
Parliamentary committee reported on several electric lighting orders 
for various districts in the county. As the draft orders sufficiently 
protect the Council’s interests no opposition will be offered. 

The Edgware electric lighting order is not to be proceeded with. 

The County Council have decided to petition against the Addi- 
tional Electric Power Supply (London), the L.C.C. Electric Power 
and the Metropolitan Electric Supply and Twickenham & Tedding- 
ton Electric Supply Co.’s bills, in order to obtain protective clauses. 


Munich.—The Munich electric tramway will, at June 80 next, 
pass into the hands of the Municipal Council for the final payment 
of £85,660. At present the undertaking is not a flourishing one, 


there having been a deficit of £6,500 in 1904-5. The municipality pur- 
chased the tramways from & private company.under a condition to 
pay 11 per cent. dividend until June 30, 1906, when this drain upon 
the resources of the undertaking will cease. 

The largest electrical manufacturing company in Bavaria, which 
paid no dividend in 1903.4, was, owing to the improved trading con- 
ditions, enabled to pay 4 per cent. in 1904.5. | 

Only Bavarian firms are allowed to tender for Davarian Govern- 
ment requirements, and it i: stated that the Prussian Government 
authorities retaliate by excluding Bavarian tenders. "There is some 
friction between the two States on this account. 

Since July, 1905, the Muuich postal authorities have employed th 
electric tramways for the transport of letters and parcels between 
the central and branch postal offices. The owners of the tramway 
provided two cars, costing £600 each, and the drivers and con- 
ductors of these cars were officials of the Post Office. The plat- 
forms of the ears are closed, and the interior, which is lighted 
electrically, is divided into two compartments, the large for ordinary 
and the smaller for registered postal matter. The windows of the 
cars are protected by strong iron gratings and iron doors are pro- 
vided. "The Post Office authorities pay the company au average of 
24d. per kilometre run of the cars, 4 per cent. for expenses incurred 
&nd 6 per cent. amortisation. 

Munich occupies the distinguished position of being third on the 
list of largest cities of the world in regard to the number of tele- 
phones per head of the population. 


 Municipalisation ia the United States.—Mayor Dunne has 

signed an ordinance directing that Chicago Municipality take over 
the street railways of the city. The question is not yet finally 
settled, for the citizens of Chicago will, in the spring, decide by 
ballot whether the ordinance shall be carried out. 


Newcastle-on-Tyne.—Mr. J. M. McElroy, manager of Man. 
chester Corporation tramways, has been appointed to act as arbi- 
trator in & dispute between the tramway employés and the Cor- 
poration regarding certain alleged grievances. 


Northamptonshire.— Wellingborough Rural. Council and Earl's 
Barton and Ecton Parish Councils have assented to the County of 
Northampton Electric Light & Power Co.'s application for & pro- 
visional order. 


Nottingham.—The County Council have decided to oppose the 
Notts. & Derbyshire Tramways and the Derbyshire & Notts. Electric 
Power Bills and the Mansfield & District Light Hailway Order, 
with & view to obtaining protective clauses. 


Oxford.—The result of the poll as to the promotion of the Cor- 
poration Tramways Bill was as follows: 5,092 against, 1,117 for. 


Penang.—A highly successful official trial of the municipal elec- 
tric tramways at Penang took place on Dec. 23, when the con- 
tractors and several members of the Commission, &c., travelled cn 
one of the new cars, which was in charge of Mr. O. V. Thomas and 
Mr. E. S. Haslam, the former representing Messrs. Preece & 
Cardew, the consulting engineers for the work. At the close of tà» 
run an adjournment was made to the Town Club, where Mr. J, W. 
Hallifax proposed the success of the undertaking, coupling with the 
toast the name of Mr. O. V. Thomas, the electrical engineer who had 
carried out the work. Messrs. Dick, Kerr & Co. supplied the per- 
manent way material, bonding and overhead equipment; the British 
Thomson-Houston Co. the motors and controllers ; and the Brush 
Company the cars. The permanent way construction was carried out 
by Mr. R. Young, M. Inst. M. E., and the overhead construction was 
supervised on Messrs. Dick, Kerr & Co.’s behalf by Mr. T. S. Allen. 


Private Bill Legislation. Leyton Council have decided to 
invite other councils to co-operate in calling the attention of the 
Government to the unnecessary expense imposed upon local autho- 
rities by reason of the omission to insert in companies’ private bills 
the necessary protection clauses. It is suggested that power should 
be given to charge companies which neglect to insert these clauses 
with the expenses entailed by their omission. 


Provisional Order Transfer.—Notice is given of intention to 
transfer to the North Metropolitan Electric Power Supply Co. the 
powers conferred upon Edmonton District Council by their 1902 
provisional electric lighting order. The consideration for the transfer 
is £2,800. Objections to Board of Trade before Feb. 26. 


Salford.—The Tramways Committee have been asked to grant 
an increased rate of pay to employés in the committee’s service, 
so as to make the rates equal to those in Manchester, where drivers 
are paid a minimum of 52d. and a maximum of 7d. per hour, while in 
Salford a minimum of 6d. and a maximum of 62d. prevails. The mini- 
mum for conductors in Manchester is 54d. and the maximum 6$d.; in 
Salford 54d. and 64d. In Manchester ticket inspectors receive 36s. 
weekly, and in Salford the minimum is 30s. and maximum 35s. Man- 
chester timskeepers get 32a. 6d. per week of six days, and in Salford the 
minimum is 30s., maximum 35s. per week of seven days. Manchester 
shedmen get 53d. per hour for 54 hours in six nights weekly and an 
annual week's holiday with payment ; Salford shedmen get 54d. per hour 
for 52 hours in six and a-half nights weekly. 
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Shipley.—The Council will apply for a further loan of £650 for 
extending the public electric lighting. 


Southampton.—The borough electrical engineer (Mr. H. F. 
Street) has submitted a report on the increased output of the elec- 
tricity works during the winter, and recommends that immediate 
steps be taken to provide additional plant to meet next winter’s load. 

During the heaviest period of load this winter all the engines were running 
at both stations, with two exceptions; in each case the smallest engines 
were not at work. At neither of the stations was there adequate reserve 
plant. It was necessary to have a reserve equal to the largest unit in 
use; and an extension of the lighting battery was also required. The 
cost of the extension is put at £1,600. Should the committee decide in 
favour of reciprocating engines (the report continues) he (Mr. Street) 
would recommend a 500 kw. set similar to those now at work. The cost 
of an engine and a generator, with piping, &c., would be £7,00C. Ifa 
turbo-generator were adopted, he would recommend that a 1,000 kw. set 
be obtained, at a total cost of £10,200. Of the two sets the horizontal 
engine would be the more efficient as regards coal consumption, and he 
thought the horizontal engine and generator were the best when con- 
sidered from an engineering point of view, though the turbine had many 
points in its favour, The makers of the existing plant had agreed to 
supply similar plant to that ordered in 1902. 

The Eleotricity Committee recommended that application be made for 
sanction to borrow £2,000, being £1,600 for the storage battery exten- 
sion and £400 for extending the switchboard. 

The report and recommendations have been adopted. 


Southend.—A special meeting of the Council was held on Friday 
to consider a recommendation to apply for an order authorising the 
extension of the tramway system to Shoeburyness, but as the con- 
firming resolution was only carried by 11 votes to 7 there was not 
the requisite two-thirds majority. 

Spain.— Application for a concession for the construction and 
working of an electric tramway in Barcelona has been made by the 
Barcelona & San Andres Tramway Co. The concession is open to 
competition, but the present applicants will receive preferential 
treatment over other tenderers at the same rate. The Madrid 
Gazette ” of Jan. 25 contains further particulars. 


Stoke-on-Trent. — The Council have decided to supply electricity, 
and to fix prepayment meters in the municipal cottage property. 


Stourbridge.— The Board of Trade have deferred for six months 
the question of revoking the Council's electric lighting order. 


Switzerland.—A concession has been granted to a syndicate 
headed by Mr. J. E. Dunand, of Geneva, for the construction and 
working of an electric tramway between Versoiz and Divonne les- 
Bains, via Nyon, Prangins and Coppet, at an estimated cost of 
about £38,000. 


Theft.—At the Westminster, (London) Police court on Friday, 

Henry Taylor, 47, whose face was disfigured, was charged before Mr. 
Curtis Bennett with stealing electric cable, the property of the Under- 
ground Electric Railways Co., of London. On Jan. 8 prisoner was found 
at Brompton Station with his face much cut, and insensible from loss of 
blood and shock. Near him were three heavy pieces of cable, a saw which 
had been used to cut through the cable, and & candle which had slipped 
from his hand. Prisoner had been employed asfa labourer on the line. He 
had sawn through tbe cable on a drum at Gloucester-road and walked 
through the tunnel to the station at Brompton, where he overbalanced 
on a plank and fell headlong 40 feet. 

Detective-inspector Ward said in some instances drums of cable had 
been entirely spoilt by such thieves as the prisoner, who cut through the 
metal at any part. 

Prisoner was sentenced to be detained for 21 daya in the prison infirmary. 


The Great Electrical Frauds.—A sequel to the recent criminal 
proceedings against William Leslie, electrical engineer, George 
Webber and Alice F. Cheeseman was the appearance of Leslie in the 
Bankruptcy Court at Wandsworth (London), last week. 

It will be remembered that the above-named conspirators .were en- 
gaged in a series of fraudulent transactions by which a number of elec- 
trical supply houses were defrauded of sums amounting in the aggregate 
to between £30,000 and £40,000. Leslie was employed as an electrical 
engineer at the Grand Theatre, Fulham, and now stated that his income 
averaged from £350 to £400 a year. He said that when he was arrested 
at Aberystwyth he had money and jewels in his possession valued at 
about £10,000, but which would have been worth much more if he had 
had himself the opportunity of realisingtheir value. He missed amongst 
the jewellery found some very valuable items. One ring in ticular 
which he had not seen had cost him £750. If he made a full disclosure 
cf all the matters connected with the fraudulent transactions in which he 
had been engaged it would bring other people into the business. There 
would come a time, however, when he would have a good deal more to say 
with regard to the whole matter, as he would like the whole truth to be 
known. He was worth between £2,500 and £3,500 when he went to the 
Fulham Theatre. 

After Leslie's examination the proceedings were adjourned, and 
he and his companions were marched back to prison. 


Tramway Bye-Laws.—The new regulations of the Imperial 
Tramways Co. for their Middlesbrough lines provide that in in- 
clement weather, on Sundays, public holidays, racc days and Satur- 
day afternoons, or on special occasions (with the consent of the 
Corporation), such additional passengers as the conductor may pere 


mit shall be carried. Middlesbrough Council have decided to object 
to the proposed regulations. 


Walsall.—The total receipts of the electricity department for the 
year ended Dec. 31 were £11,819. 1s. Id., including £4,029. 13s. 2d. 
for traction. Total expenditure was £7,274. 2s, 11d., leaving 
£4,544. 18s. 2d. After paying interest, sinking fund, &c., there is a 
deficit of £184. 2s. 8d., which is accounted for by charging to repairs 
and maintenance the cost of altering two substations in order to 
increase their capacity, by a considerable decline in the traction 
demand since 1904, and by the average prices obtained for all classes 
of supply being lower than in 1904. 


Wireless Telegraph Instaliations.—4As evidence of the progress 
being made in connection with the adoption and application of wire- 
less telegraph installations to the class of communication to which 
this system has already become or is becoming adapted, we have re- 
ceived particulars of the installations now supplied by the Gesell- 
schaft für Drahtlose Telegraphie of Berlin. This list comprises a 
total of 518 stations made up as follows: Germany,169; Russia, 112; 
United States, 65 ; Austria Hungary and Sweden, 24 each; Holland, 
28; Denmark, 14; Norway, 12; Spain and Portugal together, 10; 
Argentina, Brazil, China, 9 each; Netherlands India, 7; Switzer- 
land, 6; Mexico, 4; Bosnia, Cuba, England, Finland, France, India, 
Peru, Siam, Tonkin and Turkey, 2 each; Uruguay, 1. 

Dinners.—The annual staff dinner of W. T. Glover'& Co., 
was held at the Trafford Park Works on 25th ult., and a smoking 
concert followed. Mr. E. A. Claremont, managing director, was in 
the chair, and over 200 members of the staff attended. 


On Saturday over 50 of tho staff at the Arc Works, Chelmsford, 
dined together, Mr. A. J. Hodgson, the general manager, presiding. 

The toast of “Continued Success to Messrs. Crompton & Co." was 
proposed by Mr. P. G. Cmeverron, who mentioned that he had just 
entered upon his 21st year with the firm, He hoped the past suc:ess 
of the company would continue under their new general, Mr. Hodgson. 

Mr. HoposoN, in reply, said meetings of this kind brought them more 
closely together, and were for the ultimate good of both employer and 
employed. For some while the company had had a rather hard time. 
Competition had been very keen, aud prices had been cut, which made it 
difficult to make both ends meet. If they all pulled together, however, 
they could stil! hold their own. 


Concert and Dance.—Under the auspices of the London branch 
of the Electrical Trades Union a concert and dance will be given 
at Battersea Town Hall on Saturday, Feb. 10. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

West Ham Corporation invite tenders for one 1,500 kw. to 2,000 kw. 

two-phase turbo-alternator, one 500 kw. motor-generator and switch 

ear. Specifications, &c., from the borough electrical engineer (Mr. 

A. Hugh Seabrook), Tucker-street, Canning Town, West Ham. 

Tenders to the town clerk (Dr. Fred. E. Hilleary), Town Hall, West 

Ham, by 4 p.m. Feb. 16. Further particulars are given in an ad- 
vertisement. 


Shoreditch (London) Borough Council invite tendera for stores 
for one year ending March 31, 1907, including electric cables and 
sundries, gas pipe and fittings, and engineers’ stores. Samples may 
be seen at the electric l'ghting station, Coronet-street, Hoxton, N. 
Further particulars are given in an advertisement. Forms of 
tender from the town clerk (Dr. H. Mansfield Robinson), Town 
Hall, Old street, E.C., to whom tenders by 3 p.m. March 13. 


Leyton Urban District Council invite tenders for underground 
electric feeders on the solid system for their tramways.  Sp:cifiea- 
tions, &c., from the electrical engineer (Mr. F. Harman Lewis), 
Cathall-road, Leytonstone, Tenders to be delivered at the meetiog 
of the Electric Lighting committee at the Town Hall, Leyton, on 
Feb. 15 at 7:80 p.m. See also an advertisement. 


Sunderland Corporation invite tenders for supply of one boiler 
feed pump, one wooden cooling tower, one surface condenser 
with motor-driven pumps, coal bunkers, gantry and other steel 
work; also for extension of Hylton-road station. Tenders (addressed 
to the Chairman of the Electricity and Lighting committee) to the 
town clerk (Mr. Fras. M. Bowey), Town Hall, Sunderland, by noon 
March 2. 


Hammersmith (London) Council invite tenders for stores for 12 
months ending March 31, 1907, including arc lamp carbons. &c., 
brooms, brushes, electrical goods, files, firebricks, &c.. gauge glasses, 
meters, oilman's goods, packing and jointing materials. screws, tools, 
Welsh smokeless and other steam coal. Tenders to the town clerk 
(Mr. H. Thompson), by 4 p.m. Feb. 7. 


Salford Electricity committee require tenders for stores for 12 
months, including cables, meters, house fuse boxes, castings, tubes 
and fittings, carbons, electric lamps, switches and fittings, electric 
motors and motor starters, ammeters, oil and engine room stores, 
Ke. Tenders by Feb. 17. 
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soap, enamel, &c.; H. Sabey & Co., cement and bricks; Charrington, 
Sells, Dale (Ltd.), coke; Krupka & Jacoby, carbon brushes, &c. ; Pryke 
& Palmer, iron and lead piping ; G. Schultz & Co, mica ; Piggott Bros. 
& Co., jointer's tents (£3. 168. 6s. cach); Stephen Carter, jointers’ trucks 
46. 10s. each); Siemens Bros. & Co., cable trollies ( £12 eacb); J. Smith 
& Co., tarpaulins. 

Leyton Council have received the following tenders for two 


dynanios :—- 


Salford 'Tramways committee require tenders by 3 p.m. Feb. 12, 
for 12 months' supply of various materials, including electrical and 
mechanical car accessories, wire, oils, lubricants, &c. 

Barnes District Council invite tenders for supply, delivery and 
erection of 200 kw. steam dynamo, together with switchboard panels 
and connections. Tenders to the Clerk, Council House, High-street, 
Mortlake, S.W., by Feb. 12. 


Blackburn Electricity and Tramways committee invite tenders by | yf 
i ather & Platt (accepted) £1,185 0 | General Electric Co. . £1,465 0 
10 a.m. Feb. 12 for stores for 12 months to March 25, 1907, in- Lahmeyer Electrical Co. 1,803 0 | Vickers, Sons & Maxim 1,393 0 
cluding incandescent lamps, meters, pipes, cable, fuse-boxes, switches, | Dick, Kerr & Co. ...... 1.684 0 British Westinghouse Co. 1,390 0 
&c., motors, are lamp carbons, &c Electrical Co. ........ 1,640 0 Crompton & Co. ...... 1,380 0 
Cardiff Corporation invite tenders for cooling towers, electrically- | Bruce Peebles & Co. 1,630 0 Siemens Bros. & Cc. .. 1,330 0 
driven pumps, pipe work, &c., for Roath power station. "Tenders | British Thomson-Hous- Lancashire Dynamo & 
by Feb. 16. ton Co. ..... eese 1574 0 " uius ro —* 1,281 0 
The Midland Railway Co. Northern Counties committee, Belfast, 5 A 1202 0 Johnson & Philligs i pi : 15 
want tenders by Feb. 8 for 12 months’ supply of stores, including | International Elec. Co. 1,480 0 Green wcod & Batley 1,210 0 
telegraph ironwork, batteries, signal wire, tubing, ironmongery, &c. | Brush ko. 1406 0 T. Parker (Ltd.) 1119 0 


Dover Corporation want tenders by Feb. 12 for a 350kw. com- 
bined steam generator set for traction. 

Wakefield Corporation invite tenders for a water-softening and 
purification plant. Tendera by Feb. 17. 

Messrs. Preece & Cardew, 8, Queen A nne’s-gate, Westminster, 
S.W., have been instructed by Shanghai Municipal Council to 
invite tenders for the supply and delivery, c.i.f. Shanghai, of one 
800kw. horizontal steam turbo-alternator (single-phase) with con- 
densing plant. Specifications, &c., after Jan. 80, from Messrs. 
Preece & Cardew, to whom tenders before noon Feb. 22. 

The Deputy Postmaster- General of the Commonwealth, Brisbane, 
requires tenders for 50 telephone wall sets, of which specifications 
and forms of tender can be obtained at the General Post Offices of 
Sydney, Melbourne, Brisbane and Adelaide. T«nders have to be in 
at Brisbane by noon Feb. 19. 

The Postal Telegraph Authorities, Madrid, will open tenders on 
Feb. 9 for 10,000 telegraph posts impregnated with sulphate of 
copper on the Boucherie system. The Madrid Gazette“ of Jan. 18 
gives further particulars. 

Tenders will be opened on Feb. 20 at the Chief Telegraph Office, 
10, Corretas, Madrid, for the supply of 55 ions of galvanised wire 
(4mm. diameter), 15 tons of bronze wire (8 mm. diameter) and 
5 tons of bronze wire (2mm. diameter) The Madrid Gazette 
of Jan. 21 gives further particulars. 

The Spanish Telegraph Administration, Madrid, invite tenders by 
Feb. 26 for the supply of 60,000 No. 2 porcelain insulators (Spanish 
telegraph type) to be delivered in five equal lots at Madrid, Barce- 
lona, Cordoba, Valladolid and Zaragona. See also ‘ Madrid 
Gazette for Jan. 27. 

Paris Municipal Council invite ** offers or propositions ” relative 
to the organisation of the future electricity supply service in Paris, 
either including a service of a temporary nature for the first few 
ears, utilising possibly the plant of existing companies, or on the 

asis of the future service independent of any transitional period. 
Offers to M.de Pontich, Directeur Administratif des Travaux de 
Paris, Hôtel de Ville, by March 1. Some further information is 
given in our Notes columnas. 

The State Telegraph Department of Chili invite tenders for supply 
of 26,500 quintals of telegraph wire, 25,500 insulators, 20,000 coils 
of Morse paper, and other telegraphic supplies. Tenders will be 
opened on March 15. 

The Municipality of Giurgevo (Roumania) are about to invite 
tenders for the construction and working of an electric ligkting 
system in that town at an estimated cost of about £40,000. 


The Commercial Intelligence Branch of the Board of Trade have 
received from the Acting British Consul-General at Christiania 
notification that tenders are invited for the supply of telegraph and 
telephone materials (including battery zincs, insulators, sal am- 
moniac, retort carbon, kc.) for the Norwegian State Railways. Ten. 
ders from British firms should be lodged, by their properly-accredited 
agents, at the offices of the State Railway Authorities in Christiania 
by 3 p.m. Feb. 9. A copy (in Norwegian) of each of the specifications 
and conditions, together with drawing of insulator, may be seen at 
73, Basinghall street, London, E.C. Apart from the usual Custom 
duties, a preference of from 10 to 15 per cent. is given to Nor- 
wegian manufacturers. It is important to observe that in all cases 
of Norwegian Government contracts it is obligatory that a resident 
agent should act for tenderers not residing in Norway, and be 
responsible to the Government, but it is not necessary for the agent 
to be a Norwegian firm. 


TENDERS RECEIVED AND ACOEPTED. 


Marylebone (London) Council have accepted the following ten- 
ders for 12 months’ supply of stores for the electricity department : 

W. H. Willcox & Co., rags, axes, brooms, brushes, soldering irons, &c. ; 
Croager Bros., tape, rope, &c.; Geo. Hatch and F. Bird & Co., iron- 
mongery ; C. F. Chesterman, timber; W. McGeoch (Ltd.) and Edison & 
Swan Co., electrical fittings; W. Lucy & Co., service boxes; G. John. 
ston & Co., oils, gauge glasses, packing, &.; R, H, Vincent, oils, candles, 


L.C.C. have received the following tenders for roadwork and plate- 


lay ing in connection with the construction of their southern tramways: 


R. W. Blackwell & Co. (accepted) ............ £82,620 11 11 
Wm. Griffiths & (ooo 92,894 14 65 
J. G. White d e tre wh xt AC iw 92,460 2 4 
Muirhead, Greig & Matthews ................ 89,992 10 10 
Dick, Kerr & Co. ........ 3 d eV a a 89,663 3 3 
J. Mowleti & . ae xen es 05 86,548 0 0 
A. Krauss & Son .. csccccscvccscscesscvces 84,078 7 0 


The contractors will be allowed to sublet as follows :—(1) To Hadfield 
Steel Foundry Co., the manufacture of special work (consisting of points, 


crossings, &c.); (2) to Anderston Foundry Co., the manufacture of yokes 
and castings; (3) to Messrs. Bayliss, Jones & Bayliss, the manufacture 
of tie-bars, &c.; and to the Associated Portland Cement Mfg. Co., the 


supply of cement. 


Leyton Council have received the following tenders for tramway 


overhead electrical equipment, and have referred them to the elec- 
trical engineer (Mr. F. Harman Lewis) and the Highways com- 
mittee with power to act :— 


Macartney, McElroy & To. PI £14,000 9 6 
J. G. White & CO. ...esseosssoessoesosesseosoe 12,917 1 11 
R. W. Blackwell & Co. ........ £11,535. 4s. 6d. & 12,093 11 9 
Dick, Kerr & Co, .......... ink woes dua ud . 12,04917 8 
BrüshiC0:a Dues Ras vam ola ews ⁰ AN RUE PR 11,671 0 0 
British Electrical Equipment Co. o. .. 11,04 7 0 


The following tenders were received for a telephone installation 
(central battery system), fire alarms and tell-tales for the new Cardiff 


Asylum :— 
J. B. Saunders & Co. (accepted) .............. £1,991 18 0 
Grö e E A 1,454 0 0 
National Telephone Coo e 1,329 17 0 
§§RlAG%ſ!Uu ³ĩVAWA. x sees ETE AA 1,320 0 0 


Shoreditch Borough Council Electricity department has placed 
an order with the Stirling Boiler Co., which stipulates for the Supply 
by Ed. Bennis & Co., Little Hulton, Bolton, of eight patent chain 
grate stokers, Bennis-Miller-Bennett tvpe, fitted with the“ Bennis " 
patent light load damper, the necessary shafting, gearing and acces- 
sories. The stokers are to be used in connection with both Stirling 
and Babcock & Wilcox water-tube boilers. 

For an overhead crane Leyton Council have accepted the tender of 
Herbert Morris & Bastert at £119. 12s. There were 11 tenders, rang- 
ing from £119. 12s. to £280. 

Stepney (London) Council have accepted the tender of Babcock & 
Wilcox for 72 boiler tubes at £81. 4s. Stewarts & Lloyds tendered 
at £108 and the British Mannesmann Tube Co. at £81, plus car- 
riage. The tender of the South Metropolitan Gas Co. has been ac- 
cepted for 50 tons of moulded pitch at 89s. 6d. per ton. 

Leyton Council have accepted the tender of the Bell Punch Co. fcr 
hammer ticket punches at 16s. each, and for tickets at 3d. per 1,000. 

Islington (London) Council have accepted, at £255. 10s. 2d., the 
tender of the British Thomson-Houston Co. for six electric motors 
for the Caledonian-road baths. 

For roof trusses, &c., for power station extension the tender of 
Goddard, Massey & Warner at £161 has been accepted by Leyton 
Council. Seven tenders varying from £161 to £328 were received 
for this work. 

Marylebone (London) Council have accepted the tender of H. F. 
Higgs at £1,980, 128. for levelling a site adjoining the generating 
station. 

Staffordshire Education committee have placed an order with the 
Walsall Electrical Co. for wiring the new schools at Darlaston at 
£125. 10s. 

City of London Corporation has accepted the following tenders: 
British Thomson-Houston Co., 1,000 electric glow lamps, £40 ; 
V. G. Middleton wiring underground convenience, £25. 

Barnstaple Council have accepted the tender of Newtous Limited 
for a 8 H. p. motor for blowing the organ at the Albert Hall at £21. 9s. 


Chimney Building Record.—A chimney shaft 120 ft. high from 
foundation has been completed at Dundee electric tramways station, 
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Monifieth, N.B., within 25 working days by the Ferbeck Chimney 
Construction Co. (Finsbury Pavement House, London, E.C.) for 
Messrs. J. G. White & Co. (Ltd.). 


BUSINESS NOTIOES. 

Mr. Richd. Vivian has retired from the partnership hitherto 
existing between himself and Andrew P. and Reginald W. Whaley, 
under the style of the Victoria Electric Co., at 47, Victoria-street, 
London, S.W. 


Wm. Turnbull Gray and Thos. Bogle (trading as the United Elec- 
tric Co.), 38, South Castle-street and Benns-gardens, Liverpool, 
have dissolved partnership. Debts by Mr. Bogle. 


BANKRUPTOIES, &c. 

The trustees have been released in the bankruptcies of Hy. Geo. 
Ellis and Geo. Linzell Bastin (trading as the Electrical Contracting 
& Maintenance Co.); Alex. Holland (trading as the Electrical & 
Mechanical Engineering Co.), 18, Bridgewater-street, Farnworth, 
Lancs. ; and Thos. Williams, electrical engineer, 54, Bridge-street, 
Llandaff. 

The public examination of Henry J. C. Somerville, 109, Victoria- 
street, London, S.W., took place on Tuesday. Total liabilities 
£4,875 (unsecured £4,190), assets valued at £1,201. 

Debtor started business in 1887 at Birmingham as a commission agent, 
and came to London in 1890. From 1892 to 1900 he was concerned in 
the promotion of a number of companies, and among them the Otto 
Electrical Mfg. Co. (1905), (Ltd.) . 

Claims against the Otto Electrical Mfg. Co. (1905), Ltd., to Mr. 
E. H. Fletcher, 14, George-street, Mansion House, London, E.C, 
by March 17. 

A meeting will be held on March 6 at 14, George-street, Mansion 
House, London, E.C., to receive an account of the winding up of 
the Apostoloff Automatic Telephone Parent Synd. (Ltd.). 

Winding-up Petition.—A petition for the winding-up of the 
Webster Electrical Engineering Co. (Ltd.), has been presented by 
the Midland Electric Wire Co. (incorporated with Gent & Co., Ltd ), 
and will be heard on Feb. 18 at the Court House, Bradford. 


Sales by Auction.—Messrs. Wheatley Kirk, Price & Co. will 
sell by public auction at 11 a.m., on Tuesday next Feb. 6, at 48 
and 49, Britannia-street, City-road, London, N., the whole of the 
incandescent lamp renovating plant and stock, including motors from 
yy H.P. to 10 H. P., switchboards, transformers, electrical instruments, 
gas engine, tools, and a quantity of new incandescent lamps, &c. 
Further particulars from the receiver (Mr. S. Wiltshire), 19, St. 
Dunstan's-hill, London, E.C. ; Messrs. J. J. Edwards & Co., solici- 
tors, 28, Sackville-street, Piccadilly, W.; or of the auctioneers, 46, 
Watling-street, London, E.C., and Albert-square, Manchester. See 
also an advertisement. T 

Patent for Sale.—Herr Karl Abel, 12, Lichtensteinstrasse, 
Vienna, IX., Austria, advertises for sale English and American 
patents for ** Improvements in apparatus for lighting gas by elec. 
iricity. 

Arc Lamps Wanted.—Some “flame” are lamps and acces- 
sories are wanted by the city electrical engineer (Mr. H. Faraday 
Proctor), Temple Back, Bristol. See an advertisement. 

Factory Sites Offered.— An offer is made of a freehold site of 
from 2 to 10 acres, free of cost, to engineers or manufacturers con- 
templating the erection of works. Particulars from Mr. O. B. 
Thomas, solicitor, 59, Chancery-lane, London, W.C. See also an 
advertisement. 


Mr. P. Barnett, 56, Moorgate-street, London, E.C., advertises to 
let a factory and stabling in Goswell-road, near the Angel,“ 
suitable for manufacturing purposes. 
` Messrs. Holland & Holland (Ltd.), 98, New Bond-street, London, 
W., have for letting or for sale a freehold factory in the Harrow 
(main)-road, W. 

Patent Litigation.—Notice is given in an advertisement that 
an action has been commenced by Messrs. Lycett & Conaty against 
Messrs. Mountain & Gibson (Ltd.) to restrain the latter from in- 
fringing Letters Patent 15,970 and 23,948 of 1908 by manufacturing 
and selling electrically-driven tramcars, in which the motors which 
drive the axles are so mounted as to have the same radial movement 
as the axles themselves.“ 


„Juno Plame Arc Lamp.— Messrs. Johnson & Phillips (Ltd.) 
are placing upon the market the Juno flame arc lamp, and particulars 
of this lamp are given in a circular just issued. The company claim 
that the lamp is the outcome of a series of experiments and trials 
over an extended period, and is a marvel of simplicity and 
neat design. There are only three moving parts, no shunt 
coils, wheels, sliding rods, clockwork, dashpots, brakes, clutches 
or other mechanism likely to get out of order. Any num. 
ber of lamps can be run in series on either alternating or direct 
current circuits, each lamp taking about 48-50 volts. The highest 
claims for economy in running are made on behalf of this lamp. 
The weight of the lamp is 191b., length over all 294 inches, and 
length of carbons 18 inches, 


The Becrephone.— We have been afforded an opporiunity of test. 
ing the merits of an appliance, which has been called „The 
Secrephone,” and is designed to se: ure immediate privacy on all 
telephones. The ac:ompanying illustrations show this d- vice ai 
applied to different instruments, and also a general view. The chief 
merit of the Secrephone is that it can be applied to the transmitter 
or mouthpiece of any telephone by skilled or unskilled persons in a 
few seconds. Its weight is under 4 oz., and it cannot be thrown 
out of adjustment. Our own tests of this device enabled us to 
conduct a telephonic communication in an undertone between Cole. 
man-street, E.C., and Salisbury-court, E.C., without anyone in the 
room at the former address being able to hear the message, while the 
conversation was clearly audible to the person at the other end. The 
Secrephone is claimed by its exploiters, the Secrephone Co., 10, 
Coleman-street, London, E.C., to have other merits, amongst which 
is that of making clear and loud communication through the telephone 
when, from one cause or another, the conversation is conducted with 


On Combihation Set. 


On PO. 
Instrument. 


Tnx SecREPHONE TELEPHONE DEVICE. 


difficulty owing to induction or cross circuits. The Secrephone is 
portable, and can be carried about for the exclusive use of the holder 
on any telephone instrument, say at call offices, &c., or in places 
where noise interferes with ordinary telephonic conversation. It is 
of course necessary to speak close into the metal mouthpiece of the 
Secrephone, and, to provide for the natural condensation of the 
breath, antiseptic paper linings, made to exactly fit the mouthpiece, 
are supplied in quantity for avery small sum. We learn that more 
than one of the municipal telephone undertakings in Great Britain 
are considering the introduction of the Secrephonc to their subscribers 
instruments. The same company’s Autopad, an ear device, is well- 
known and has a large and increasing sale. 


Catalogues.—A new list of electric radiators is issued by the General 
Electric Co., and contractors for this class of apparatus are informed 
that the company have been 
able to considerably reduce 
prices with a view to popu: 
larising the use of the electric 
radiator as a heating factor. 
Many new patterns have re- 
cently been ‘introduced of 
attractive design, and one o! 
these is shown in the accom- 
panying illustration, which Is 
an example of the Phebus 
radiator suitable for offices or 
drawing and dining rooms. 
This radiator has a flush front, 
is well and substantiallymade, 
and is supplied with plam 
black stove enamel finish 
relieved with gold lines. The “ Diaper" type of non luminous 
radiator is shown in the second figure, this being wired on the 
enamel system. 

A neat list (which can be cariied in the pocket) has been issued 
by Chas. Macintosh & Co., Cambridge-street, Manchester, which 
gives tabulated details of & wide range of electrical conductors. 
showing dimensions, capacity, resistances and weight, and giving pat. 
ticulara of cables heuvily braided with asb:stos yarn and compounde 
with fireproof composition; cables with pure and vulcanised rubber. 
taped and braided, and covered with preservative compound ; 
cables insulated with pure and vulcanised rubber, taped and lead 
covered; double vulcanised and special thin insulation flexible cords 
telephone wires and cables, paraffined line wires, &2., which are 
manufactured by the company. A sheet list is also issued o 
“W.R.” dry batteries, which are supplied either round or rectan 
in wooden boxes or india rubber covers, for motor cars and motor 
bicycle sets, as well as for intermittent lighting and telephone work- 


Exports of Blectrical Apparatus and Material. —Tho following 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, n 
is not separately specified) from Jan. 24 to Jan. 80, with the ports 0 
destination :— E 

Aden—£36. Africa—Alexandria, £1,646 (including £236 telegraph 
material); Beira, £68; Cape Town, £120; Durban, £3,566 (including 
£2,326 telegraph material); East London, £252 (telegraph material). 
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Mombasa, £25 (telegraph material); Port Elizabeth, £96. Argentina— 
Buenos Ayres, £143 (ineluding £105 telegraph material); Rosario, £260 
(telegraph material) 4ustralasia—Adelaide, £50 ; Lyttelton, £900 (tele- 
anhi material): Melbourne, £1,554 (including £1,412 telegraph material); 
Perth, £346 ; Sydney, £923; Wanganui, £35. Belgium—Ostend, £56. 
Brazil—Rio Janeiro, £1,638 (telegraph material) Ceylon—Colombo, 
£17. Chili—Valparaiso, £266. China—Canton, £142 ; Shanghai, £18. 
Cuba—£1,000. France—Dunkirk, £135 ; Marseilles, £72 (including £53 
telegraph material). Germany—Cologne, £87. Gibraltar—£23. Greece 
—Pireus, £21 (telegraph material). Holland —Amsterdam, £266 (includ- 
ing £60 telegraph cable); Rotterdam, £38 (telegraph material). Hong 
Kong, £805 (including £270 telegraph material). India—Bombay, £295 
(including £29 telegraph material); Calcutta, £2,705 (including £205 
telegraph material); Karachi, £110. Japan—Kobe, £632 (telegraph 
material); Moji, £117; Tokyo, £770; Yokohama, £813. Malta, £9. 
Mauritius, £1,049. Philippines, £165,000 (telegraph material). Russia— 
Reval, £14; St. Petersburg, £55. Siam—Bangkok, £285. Stratts Settle- 
ments—Singapore, £344 (including £190 (telegraph material). U.S.A.— 
New York, £18. Uruguay—Monte Video, £13. Zanzibar, £36 (telegraph 
material. Total, £186,329, against £9,980 in the corresponding week last 
year (Jan. 25 to 31). 


— ——.——— 


COMPANIES’ MEETINGS AND REPORTS. 


—̃ — 


Direct United States Cable Co. (Ltd.) 


The fifty-seventh ordinary general meeting was held on Tuesday, Mr. 
E. M. UnprErpown, K. C., presiding. 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnis) read 
the notice convening the meeting, and the auditors’ report. The direotors 
report was taken as read. 

The CHAIRMAN, in moving the adoption of the report, said: 
The half.year's revenue, after deducting out-payments, amounted in 
round figures to £56,353, while the working and other expenses, in- 
cluding income tax, absorbed £23,299, leaving a balance of £33,054 
as net profit. With £2,526 brought forward from the previous half- 
year, that makes a total of £35,580. This bas been appropriated as 
follows: An interim dividend of 3s. per share up to Bent 30 was paid, 
absorbing £9,107. We propose now an interim dividend of 3s. 6d. per 
share to Dec. 31, requiring £10,624. We set aside to the reserve fund 
£10,000 and carry forward £5,849, making a total of £35,580, equal to that 
on the other side. Now the revenue, ascompared with that of the corres- 
ponding period of 1904, shows an increase of £5,323, due to the continued 
improvement of the traffic. As I have often told you, we are a sort of 
barometer as to thestate of thebusiness between this country and the rest of 
the world, but principally the United States. When commercial relations 
are active the eables feel it, because they have a larger amount of matter 
to receive and to transmit. The working expenditure does not require 
much remark, because in London it is practically unaltered, and at the 
stations the small increase is owing to the increased amount of traffic 
handled. The remaining expenditure entered on the debit side of the 
revenue account consists mostly of items of a fixed character. We have 
altogether a total of £23,299, showing an increase of £1,190, but the share- 
holders will remember that this total now includes provision for the staff 
pension fand, which was approved by them in January of last year. The 
before-mentioned increase of £5,323 in the revenue has been earned with 
an additional outlay of only £1,190, leaving a balance of £4,233 secured 
as net profit. Now, during some considerable period hey have had no 
charge against the reserve fund. We have been singularly fortunate in 
escaping large expenditure for repaire, and we have gone on, according 
to the very prudent plan we inaugurated many years since, continually 
adding to our reserve fund and making use of the intercst accrued upon 
the investments in that fand for the purpose of bringing it up to a sum 
which will be regarded as equivalent to our possible requirements, 
taken reasonably. We bave credited this account with the interest, 
£7,753, and £10,000 from the revenue account, and now I have the 
satisfaction of informing you that we have reached the sum that we 
have been for a long time ambitious to obtain in the shape of reserve. 
The reserve fund now exceeds £500,000 sterling—strictly speaking, 
£500,700. That is at cost, whereas the value of our investments is slightly 
in excess of that amount (applause). I think that we may take credit to 
ourselves for the prudence with which we bave made use of our powers 
to invest the reserve fund. After all the troubles we have had, after the 
great fall in Consols which we fortunately got out of without any loss, 
our investments are now worth what they stand at in our books at cost. 
That brings meto another point. Hitherto, you have noticed that in every 
half-year we have set aside a considerable sum to the reserve, sometimes 
£10,000, sometimes more, sometimes less, and we have, as I said before, 

added the interest to that reserve fund. Having reached the point we have 
now attained, the Board feels that it may, with justice and prudence, 
give the shareholders the advantage of having, if not all, a very substantial 
amount of the whole net profit of the earnings. Of course, Ido not mean 
to state that we are going to allow that reserve fund to be depleted. It 
may be that if it is decreased by any amount, we shall have to replace 
that sum, but, on the whole, you may take it, if our experience in the 
future is as our experience in the past, the interest of the accumulated fund 
will cover our ordinary repairs. In the December quarter of the past 
half-year we have been able to give you half per cent. more. We trust 
all conditions are favourable, as our lines are in excellent order. In fact, 
all the cables of ourselves and our friends in the pool are now working 
well, which, of course, tends to the prosperity of everyone connected 
with the pool. Our share out of the pool is a satisfactory one. It is 
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always not only more satisfactory that our earnings are greater, but, 
inasmuch as we have a fixed payment to make, that fixed payment 
becomes of less consequence when we have very good traffic. Now the 
question of the future appears to me to be a simple one. I hope 
we can count on the continued prosperity that we now enjoy. There 
are not, perhaps, too many cables, but business is such that during 
business hours nearly all the cables are occupied. That business we 
are able to cope with, and I think that our position is a very satis- 
factory one. I observe to-day in the paper the announcement of the 
death, at the age of 83, of a gentleman connected with telegraphy a 
great number of years, M. Despecher, who had a great deal to do with 
the arrangements of telegraphic communication between this country, the 
United States and France, and in other ways. One regrets that one more 
of the landmarks of telegraphy has disappeared. I do not think I need 
trouble you with any further remarks, and I simply move the resolution. 
ies asa PENDER seconded the resolution, which was unanimously 
adopted. 

r. HOLMES moved a vote of thanks to the Chairman and Directors, 
and congratulated them on the satisfactory nature of the report. He said 
that the Company had a great deal to be thankful for, because their 
cables lay on a nice bottom, whereas if they had rocks and coral to deal 
with it would be very different. He desired also to couple with the motion 
& vote of thanke to the staff, upon whom a great deal depended, and he 
thought it would be satisfactory to them that the shareholders recognised 
their services. 

ed JULIUS EBEL seconded the motion, which was carried unani- 
mously. 

The CHAIRMAN: Iam very pleased that you have coupled the staff 
with our names. We are not only carrying on the business efficiently, but 
we have taken into consideration, so far as is prudent and possible, all 
things relating to the comfort and well-being of the staff, and I trust 
they are a contented body in every respect. 

he proceedings then terminated. 


CENTRAL LONDON RAILWAY CO.— The directors’ report for the halt- 
year ended Deo. 31 states that capital expenditure was £4,729. 11a. 3d., 
receipts amounted to £174,521. 38. 11d. (a decrease of EI, 760. 4s. 2d.), 
and working expenses to £94,667. 13s. 7d. (a decrease of £1,269 188. 8d.) 
compared with the corresponding period of last year, leaving £79,853. 108. 4d. 
21,694,066 passengers were carried, against 21,906,150 in the correspond- 
ing period of 1904, the total for 1905 being 44,731,501, against 44,875,547 
in 1904. The average receipt per passenger for the half-year was 1:85d. 
compared with 1:86d. in the corresponding period of 1904. After pro- 
viding for interest and other payments (including £2,049. le, 11d. for 
opposing competing bills in Parliament), the balance is £106,000. 3s. 7d. 
The directors recommend dividends at rate of 4 per cent. per annum on 
the undivided and preferred ordinary stock for the half-year and on the 
deferred ordinary stock for the whole year. Of the unappropriated balance 
(£35,393. 17s. 2d.) the directors recommend that £10,000 be transferred 
to reserve (making that fund up to £73,438), the balance of £25,393. 17s. 2d. 
being carried forward. In view of the report of the Royal Commission on 
London Traffic and the public announcement by the Board of Trade of 
the preparation of a Bill relating thereto, and providing for the establish- 
ment of a traffic board as recommended in that report, the directors did 
not think it advisable to incur the expense of re-depositing the bill for the 
proposes extension of their line, via Hammersmith, to the City. A bill 

, however, been deposited by other promoters for a line from Ham- 
mersmith to Southgate, via Piccadilly, the Strand and the City, with 
various branches, which it will be necessary for the company to oppose. 
Several electrical power supply and other bills have also been deposited 
which may affect the company’s railway. The subways for the exchange 
of passengers with the Charing Cross, Euston & Hampstead Railway at 
Tottenham Court-road station, and with the Baker-street & Waterloo 
Railway at Oxford Circus station, are in course of construction, satisfac- 
tory arrangements having been concluded with the companies concerned. 
It is expected that the connection at Oxford Circus station with the 
Baker-street & Waterloo Railway will be available for use when that 
line is opened for traffic. 


CHATHAM & DISTRICT LIGHT RAILWAYS CO. — For the half-year ended 
Dec. 31 the receipts were £17,505. 03. 7d. and the expenses £12,800. 8s. 5d., 
leaving £5,704. 12s. 2d., which, with balance from June half-year 
(£2,568. 11s, 3d.) and less debenture interest (£1,000) leaves £7,273. 3s. 5d. 
Of this sum, £2.000 has been transferred to reserve for depreciation, 
£387. ls. written off, and the directors recommend that the balance be 
disposed of by paying the dividend on the 5 per cent. preference shares, 
and a dividend at the rate of 3 pər cent. on the ordinary shares, carrying 
forward £699. 63. Rochester Corporation are proceeding with the con- 
struction of an extension line to Delce Grange, which will be leased to 
the company. 


CITY & SOUTH LONDON RAILWAY CO.— The total receipts for the half- 
year ended Dec. 31 amounted to £74,713. 14s. 4d., and tbe cost of work- 
ing to £84,848. 7s. 9d., leaving & profit of £89,865. 6s. 7d. Inclusive of 
balance forward from June 30, the total is £41,899. 17s. 6d. After 
making provision for interest and the transfer to renewal fund of £1,500, 
the balance available for dividend is £28,674. 18s. 81., out of which the 
direotors recommend the full dividend of 5 per cent. on the preference 
stocks and a dividend at the rate of 11 per cent. per annum on the con- 
solidated ordinary stock for the half-year, leaving £1,366. 16s. 2d. to be 
carried forward. Exclusive of season-ticket holders, 8,607,486 passengers 
were carried, compared with 8,662,588 and 8,401,816 in the two preceding 
half. years, and the receipts (including season tickets) were £70,103.14s.4d., 
£71,802. 7s. 8d. and £70,705. 10s. 11d. respectively. The directors record 
with regret the death of Mr. Charles Grey Mott, and express their warm 
appreciation of his valuable services aud unfailing devotion to the in: 
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terests of the company. They have elected the Right Hon. C. B. Stuart- 
Wortley, K.C., M.P., to fill the vacancy on the board, and bave elected 
him chairman of the company. Satisfactory progress is being made with 
the construction of the extension to Euston. An agreement has been 
made with the L. & N.W. and the Charing Cross, Euston & Hampstead 
Railway Companies as to the interchange station and connecting sub- 
ways with the former company’s platforms at Euston Station. The con- 
tract for the works and lifts and the contract for the joint subway con- 
necting the City & South London Co.’s platforms with those of the Charing 
Cross, Euston & Hampstead Railway have been entered into. At the 
Elephant and Castle station subway communication between the com- 
pany’s platforms and those of the Baker-street & Waterloo Railway is 
nearing completion. 


DUBLIN & LUCAN ELECTRIO RAILWAY CO.—The receipts for the half- 
year ended Dec. 31 were £3,327. 16s., a decrease of £8. 1e. compared with 
the corresponding period of 1904, while the expenditure was £1,784.12s.7d., 
an increase of £88. 148. 7d. After providing for interest the available 
balance is £1,304. 13s, 2d., and the directors recommend payment of the 
half-year’s preference dividend and £500 to the contractors on account of 
sum due to them for electrical equipment, leaving £329. 13s. 2d. to be 
carried forward, 


DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)—For the half-year 
ended Dec. 31 the amount available for division is £49,707. 68. 3d., and 
it is recommended that dividends be paid on the preference shares and at 
the rate of 6 per cent., tax free, on the ordinary shares. £4,000 is put to 
reserve, £1,000 to accident insurance, and £2,500 towards maintenance. 
These items will absorb £42,600, leaving £7,107. 6s. 3d. to be carried 
forward. 


GIANT'S CAUSEWAY, PORTRUSH & BUSH VALLEY ELECTRIC TRAM- 
WAY CO. (LTD.)—At the meeting on Monday, Dr. Anthony Traill, J.P., 
moved the adoption of the report, which states that the receipts of the 
past year amounted to £3.934. 5a, 5d., against £3,616. 12s. 1d. in 1904, 
and £3,376. 17s. ld. in 1903. The company had carried 128,546 pas- 
sengers, against 119,876 in 1904. The net profit was £1,783. 2s., against 
£1,479. 1s. 9d. The number of miles run was 29,347, against 28,489. 
The engineer’s repcri was of a satiefactory nature. 


KENT COLLIERIES (LTD. )—At the meeting on Friday last this company's 
electric power bill was approved, 


LIVERPOOL OVERHEAD RAILWAY CO.—For the ha!f-year to Dec. 31 
gross receipts were £39,638. 9s. 8d., and working expenses £32,186. 11s. 7d. 
The number of passengers carried were 5,617,672, against 5,558,118 in the 
June half-year, and 5,613,752 in the corresponding period of 1904. The 
slight increase in the number of passengers carried during the past half- 
year has been entirely in cheap workmen's tickets, there having been a 
falling-off both in first and third-class traffic. The directors have intro- 
duced a system of differential fares with the view of meeting the competi- 
tion of the tramways. Their average receipts per passenger amount to 
1:78d. compared with 1:90d. last year. The Seaforth extension was 
opered in Jaly, but the through train service to Southport has not yet 
been inaugurated owing to the delay in completing the necessary rolling 
stock by the L. & Y. railway. The Seaforth extension has increased the 
working expenses without so far producing any corresponding increase 
in earnings. After paying debenture interest, the balance available for 
dividend is £7,460. 4s. 4d., out of which the directors recommend pay- 
ment of the preference dividend (less tax), leaving £3,784. 7s. 4d. to be 
carried forward. 


LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—At the meeting 
on Wednesday Lord Cottesloe said the directors had hoped that the work 
of electrifying a portion of the railway would have been commenced 
some time during the course of the past financial year, but difficulties 
had been met with, which it had taken a good deal of time and lengthened 
negotiations to surmount. The delay had brought with it some advan- 
tages, however. In the first place, Victoria Station, though progressing 
favourably, was still in a transition stage, and if the electrification of the 
South London line bad been taken in hand a year ago, it would certainly 
have been impossible to provide tke electrical equipment in that station 
or on the lines leading toit. A year’s delay had therefore brought much 
nearer the time when it would be possible to fix apparatus for electric 
working in that station. A second reason why the delay had been advan- 
tageous was that the system fixed upon has had a longer trial and had 
been improved in several details, with the result that the board were now 
so satisfied with its reliability that, instead of equipping only a short sec- 
tion of the South London line as a preliminary experiment, they felt 
justified in dealing with the whole of that line from London Bridge to 
Victoria. The company was in active negotiation for a contract with the 
Allgemeine Elektricitiita Gesellschaft of Berlin, and in the arrangements 
with that company it was proposed to require that, with the single ex- 
ception of the motors for the first set of eight trains, the whole of the 
plant should be of British manufacture. 


LONDON, TILBURY & SOUTHEND RAILWAY CO.—Mr. A. L. Stride 
stated at the meeting yesterday that so far they had found the cost of 
electric traction had been considerably in excess of steam, but the line was 
not being worked at a normal cost, The men were new to the work, the 
stock was new, and there had been a considerable waste of current in the 
working of the electric trains; but every week showed a great im- 
provement, both in cost and in smooth working. There was, in 
fact, no case in the experience of railway men where so great and 
radical a change had been made in the working of a system with so 
little inconvenience to the public. At one time they feared they would 
have to shut up the line for at least a week during the conversion. As 
they knew, the line had not been closed, but to keep faith with the public 
had cost u great deal of money. As it was they did not even then know 


how much they would have to pay the District for the current they had 
used, but they had set aside a sum that would cover any possible demand 
upon them. 


NATIONAL TELEPHONE CO. (LTD.)—The directors, after declaring a 
dividend at the rate of 6 per cent. per annum on the preferred stock, an- 
nounce a distribution on the deferred stock at the rate of 5 per cent. per 
annum, and £125,000 to reserve, carrying forward about £10,000. A year 
ago the dividend was the same, £115,000 was added to reserve, and 
£10,000 carried forward. 


SOUTH EASTERN RAILWAY CO.—At the meeting on Tuesday, Mr. H. 
Cosmo Bonsor said that within the metropolitan area there was again & 
loss, due, no doubt, to the competition of electric tramways and motor 
omnibuses, 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors recom- 
mend, subject to the audit, payment of a dividend at rate of 13 per cent. 
per annum (less tax) for the half-year ended Dec. 31, making 13 per cent. 
for the year. 

At an extraordinary meeting on Wednesday the shareholders sonfirmed 
the resolution passed on Jan. 9 approving of the company participating 
in the promotion of a bill to authorise the association of electric supply 
undertakers in the west of London. 


NEW COMPANIES, STATUTORY RETURNS. 
MORTGAGES AND CHARGES, LIENS, &c. 


—— 


NEW COMPANIES. 

COMMERCIAL ELECTRO-CHEMICAL ANALYSIS CO. (LTD.) (87,306.)— 
Reg. Jan 22, capital £2,000 in £1 shares, to take over the business of an 
electro-chemical analyst carried on by E. B. Vaughan, with the journal 
called the “ Electric Accumulator ” published by him, and the laboratory 
and other property appertaining to the said business. 


CURATIVE ELECTRICITY CO. (87,347.)—Reg. Jan. 24 as an unlimited 
company, with a capital of £100 in £1 shares, to manufacture and sell 
an appliance known as the ‘curative electricity coil," &. The first 
directors are R. Pittman end C. Pittman. Reg. office, 6, Guildhall- 
chambers, London, E.C. 


HANKON LIGHT & POWER Co. (LTD.) (87,331.)—-Reg. Jan. 27, capital 
£20,100 in 2,000 ordinary shares of £10 each and 2,000 deferred shares 
of 18. each, to carry on the business of electrical, mechanical and chemical 
engineers, electricians, suppliers of electricity, &c. Reg. oftice, 23, College- 
hill, London, E.C 

HEADINGLEY MOTOR & ENGINEEBING CO. (LTD.) (87,390.)—Reg. 
Jan. 26, capital £1,000 in £1 shares, to acquire the business of electricians, 
electrical engineers, suppliers of electricity, manufacturers of and dealers 
in motors, cycles, &c, No initial public issue. First directors are J. J. 
Nicholson and J. S. Savile. Reg. office, 18, St. Michael’s-lane, Heading- 
ley, Leeds, : 

HUNSLET ELECTRICAL POTTERY CO. (LTD.) (87,353.)—Reg." Jan. 24, 
eapital £3,000 in £1 shares, to carry on the business of manufacturers of 
and dealers in earthenware pottery in connection with electrical fittings 
of all kinde. First directors are W. A. Ibbitson, J. Hepworth, jan., A. D. 
Brighouse and E. D. Ibbitson. Reg. office, Balm-road Mills, Hunslet, Leeds. 

ILFORD ACCUMULATORS (LTD.) (87,316.)—Reg. Jan. 22, capital 
£12,500 in 11,500 preference shares of EI each and 20,000 founders’ 
shares of 1s. each, to adopt an agreement and to carry on the business of 
manufacturers of electrical apparatus, scientific instruments, electric and 
steam motors, motor cars, dynamos, storage and primary batteries, accu- 
mulators, &c. Reg. office, 13, Borough High-street, London, S.E. 


MADRAS ELECTRIC SUPPLY CORPN. LTD.) (87,409.)—Reg. Jan. 27, 
capital £400,000 in £5 shares, to carry on, in India or elsewhere, the 
business of an electric light and power company, and that of electrical 
engineers, electricians, contractors, manufacturers of and dealers in 
cables, wires, lines, accumulators, l:mps and electrical appliances, &e., 
and to acquire concessions or licences granted by and enter int» con- 
tracts with the Indian Government or other authority. The subscribers 
are A. M. H. Walrond, Sir W.J. Cuningham, T. E. Ivens. A M. Inst. C. E., 
Sir Ralph D. R. Moor, J. G. B. Stone, F. R. Reeves (engineer), and F. 
Medcalf. First directors: A. M. H. Walrond, Sir Wm. J. Cunningbam, 
K.C.SI, T. E. Ivens, Sir Ralph D. R. Moor and J. G. B. Stone. Reg. 
office, Salisbury House, London Wall, London, E.C. 


MORTGAGES AND CHARGES. 

PRIVATE WIRE & TELEPHONE INSTALLATION CO. (LTD.)—£4,500 
5 per cent. debentures, created Jan. 4 and dated Jan. 6, 1906, charged on 
company's undertaking and property, present and future, including un- 
called capital, bave been registered. No truetees. Holders, Consolidated 
Electrical Co. and Mre. E. L. Russ. , 

POWER PLANT CO. (LTD.)—A debenture dated Jan. 8, 1906, to secure 
£5,000, charged on factory and works at Yiewsley, West Drayton, and 
company's undertaking and other assets, has been registered. Holdera, 
E. M. Hall and E. D. Vaisey. 


— — — — 


CITY NOTES. 
— — 


MEMORANDA (Feb. 1).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 301d. per oz. Consols 90,7, — 905% for money, 90,7, — 905 
for account ; 24 per cent. annuities 801—892. Consols Pay Day, March 1. 
Stocks and Shares Continuation Days, Feb. 6 and 20; Ticket Days, 
Feb. 7 and 21. Pay Days, Feb. S and 22; Mining Share Carry-over Day, 
Feb. 5. ' i 
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BLACKPOOL & FLEETWOOD TRAMROAD CO.— The directors recom- 
mend a dividend for the half-year ended Dec. 31 at the rate cf 9 per cent. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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d | Last ; Price RATE 7 BUSINESS, Price | KATE 7 BUSINESS 
4 |Drvr- NAME. | Wed., | Ymp. | DIVIDEND | Werk 10 His: DIVI. NAME. | ed., | Yun lg WEEE 10 
a Dub  Jan.Sl xD. | JAN. 81. DEND' Jan. 31. | ED. JAN. l. i 
High-| Low. H lew” 
ELESTRISITY SUPPLY. £208 est. | ost ELESTRIS MANUFACTURING, 45. & s. 4. en. est. 
10| 14/0 Bontnemouth & Poole Elec. Sup. Ord.] 128-1293 | 5 9 6 oe ae is Alliance Elec. Co. 6% Cum. Pref. .... — 5 6 6 - ev] és ‘ 
10 4/8 Do. : per Cent. Oum. Pret eee 200 Sescee 1 210 é 8 9 oe ee e Aron El. Met.6%Om.Pf, € s 9.9 €6 ee mo es e» T es eo oe LE | 
0 Do. Cam. Second Pref. . . .. 111-123 | 4 18 0 - p ee Hoor 0] 4: Beene ree 54—1 5 0 0 234) 843 
% Do. er Cent. Deb. Stock (red.) eee 106 —10 4 4 0 ee ao ee [Al 21 gf | WU., BERK : „ „ 6% %%% % „ „ „% ms Se 8 16 10 ee ss 
0 Bromley. font) EL. Lt. & Power Shares 63-652 4 16 8 E is 5 6 8 Jaly, Fob 1141 
y 4 ist Debe 102 — 105 $ b 9 — ee 00006000000 O80 DES ee 00 4 16 0 Jan, oer ee ee 
e Renctaiia lies RD CUN. b 5 0 - M . 8 ( saves Vo. 4 411 ET 
5/0 Do. 7 er Cent. Pref. 900900 00000509 0009 8 93 8 14 b Mar, Rept we oe " xl Mt. Db. 4 10 7 ee ee 
4 Central Elec. eap coe Guar.Db.Btock| 102 —106 | 8 16 8 - 10233 t| 6 — oe 2 | ? 
Cha £y)ELSup.Co.| 52 613 0 | Feb, Aug | ../ . P 417 6 80 | 7 
2/8 Do. 458. t. Pref. (9900909999 09009099 Leese — 8 18 8 Feb, Aug b e 9929090900509 ee Maroh ae 
" Do. Deb. Stock (red.) . . . ces 101 —108 | 817 6 - 101 is 617 O|Mar,Bept| ly. 
2 Do. 8 y Undertaking 4% Om. Pret.) 49-4] | 412 6 HR pet 4 9 0|Mer, : 
2/3 | Do. Do. M ecs| d$£-4 | 412 6 sa 1210 5 7 4 Jan, J 83 
2'8 | Chelsea Electric Supply — —6 600 e| Bea] 55 5 0 O | Jan, July | 11 
y 4 * Do. per Cent. b. Stoch red. eee 108 —110 4 1 6 J: Deo e ee ee am. P 699090990900 ces 4 6 0 Jan, Jaly 
5/0 | City of eroti Lighting Ord. 11 —12 |6 0 0| Feb,A 1! 85 Debs.(rd.) 4 1 8|Nov, Ma 
6/0 | Do. 6 per Cent. Cum. Pref. ...........| 183-143 | € 4 2 | Jan, July | 13 Us 1 1 Alkali Co.. oo 5 1 0 
bx De. 47 A 575 peb. 475 (red. — 15 m : 8 H Jn, Deo .. 1 Do. aid, Ist BT Deb. (o — : P 0 
Do. 8 tock (re 2 — ee urn's ero e as 0 
* County of Durham Elec. P. D. PR 9 a —1 d " April, Oct | ..| .. Do. 6X Cum. es 627 22 
X Do. 6 non cum. pref. ........ li 418 O | April, Oct | .. | .. Crompton and Co. (os. 1 to 64,090) ,. ses 3 9 6|Jan,Joly | 2 
County of 1 Bupply Ord. -0 |4 6 6 a 9|... * Do. 5 per Cent. 1st Mort. Debs. (red. ) 6 2 0 Jau, July| .. 
0/0 Do. 6 per [IJ 4) (red) 13 —13 4 12 8 Mar, Rept 12% oo Dick, Kerr & Co. Ord... © 000 G00 % 000 See C00 000 6 ll 1 oe 
* Do. 43% Deb. * EUN paid red.) 109 —112 4 0 4 ee ee eo Deo. Cum. € COS C02 000 006 905 toe 999 DEO 4 18 0 ee 
Do. Becond Deb. 8 101 —103 4 7 6 oe en ee 4 6 0 eec 
2/0 | Folkestone Electricity (y Bupply Oo Ord —69 416 8 d ie . | Feb, Aug ae 
6 2/0 Do. b Cent Cum. Pref. Ooa 660 600 99. 6 —5 4 11 9 oo ee oe Do. se paid) ... 990009:069099090000090000 Ld ob, A 
43% f. Do. 43 1st Deb. ioo wire 100 —104 |4 6 6 a ixl a Do. 4 per Cent. Mort. Bab. Stoch (rd.) 411 0|June, a 
4/0 | Hove o Lighting sesccceees| — 8] 417 3 Ps vs Do. 5 Cent. Ind Deb. Stock 6 8 1 T 
.| 44% | Lot W. Nec. Et, KTowerdz 5 100 —108 4 7 5 - gem Eamon 8 Elec. Oc .Or&. e 618 4 H Ii bA 
one regne 8 sC 4 6 9 | Jan, July HE De 47 pe “Gent Ist i rt. Deb . (red.) 4 0 101 
m r 0000050906000 cccnse — an, aa - r 0 0 é oo 
4 t Do. 4 ber Cent. Deb. Stock (red. £8 —1C1 | 3 19 3 vs ix o, ij per Cani. Isti ee 9 6 00 July 
4 .& Co.&N 512 0|July " 
Co. (Joint Station) 43 Deb. Stek. (red.) 101 —108 | 8 17 8 is ES ieee 4 6 0 Jan, July“ 
1/93 London Electric Supply Ord. ..... 13-23 4 0 0 a 111 6 4 6 " di 
8/0 Do. 6 per Cent. Pref. Oe C00 006000800 008 O60 4 —bi 5 14 0 ae “ ce 4 0 0 — ee 
4% Do. 4 pa Cot Ist Mort. Deb... ...... 98 —101| 819 2 Mr, In, g. D100 | 993 6 7 O Feb, Aug | 18}: 
10% | Metropolitan Electric Sup. Ord. ......| &~f 5 2 64A Oct 9 1 2 0 x 411 
2/8 | Do. 4} per Cent. Oum. ee æj bb — $18 0 Jan. July 51% 411 Es 
%| Do. 4 per Cent. Deb. Stock 1st Mort. 107 111 4 1 0 In, Deo 210 6| Feb, Aug | 19 
Y Cent. Mrt. Db. Stock (red.) 95 —97 | 8128 8 € e 818 5 Bept| ~ 
2 | MidiandÉlec.Corp.for P.D.1stMort.Db.| 100 —109y| 4 8 0 mM PAM EUM per 4 1 8 ar, Sep 
N Elec.Ltg.Ord.£9 113-32 | 618 8 | Feb, Aug) ..| .. Rict ardsons, Wertgarth & Co., Ltd. Ord. 517 0 lá 
437 J. Do. 4% D — 1013-1023 4 7 8 Jan, Jy] n| Do. (7 Ctm. Pref. M 6 7 6 rm 
8% Nev e Elec "Bupply Ord. ...... ~| 8/5,—8,|418 6| Feb, Aug i De. 47, Terp. Deo. Stock . 488 1013 j1% 
6% Do. 6 per Cent. Nop. Cam. Pref. .. 151 810 4| Feb, Aug m Telogra bu Construction & Mainten oe. 4 19 9 | Mar, July | 36 
47% | De. 47 P Mort. Deb. 1e. 1907........ {9 —101 | 819 7 | Jen, July y Do. 4 per Cent. Deb. Bonds, 1000 ... 813 6|Jan,Juy | .. 
8% | Northern 7 -~| 32583 |8 2 6| Mar, Avg] ..| .. Vickers, Sons & Maxim, Ltd., Ord.. 496 de $3 
44% | Io. g arsi 2422 104 —109|4 7 6 | Jan, J — — Do. 6% Nen - Cum. Preference ...... 816 0 14, 
6u | Notting Electric Ord. . . . imu 416 8 e» e^ | 14 te To. b, Non-Cum. Preferred . — 408 $4 
4% | Do. r Cont. lat Mt. Debs. ......| 98 —100 4 0 0 " ee Do. 47 lst Mort. Deb. Steck Red. $15 6 à 
2/6 Oord OOrd. .. .... CRG 6 1 6 Haren Do. 4¢ tnd Mont. Cebr., Bed. 46 0 lot à 
n Do. 4% Deb. 1 22. 99 —101| 319 0 - zuo. tes Willans and Robinson Ord-. IA i 
6) | Bt. James & Pall Mall Leo. Ord.......| 133-393 | 6 2 6 | Feb, Aug | rà 113 Do. 6 per Cent. Com. Pref, ........... " Ape a 
8 8/6 Do n per Vei do e E — ea a —8 470|Feb, Aug | 72 Do. 4 per Cent. 1st Mort, Debs. .... 412 0 | May Nov 
si| a xrc s 1 FE eee) S| | T 3 
St. 4 , & per . 76 —80 |6 0 0 - co | œ 4% |*African Direct Tel. “hg mn: Deb. (red.) 818 6 | Jan,3 - 
b n: | South London Electric Sup upply Ord -3 | 510 0 - 82 | - ^ Amason Telegraph . . ..... x Jn, Deo 
VU! e CUN Ord.| 2-1 5 9 Do. 5% Debe, ed) . . 618 6 i 
0 %%%. JA -—1 419 2 ee oe Anglo-Am American .. . 0. 0 0 «ccc coc ese 4 9 8 T. My. AG. N 
at 4 X Do. dist Di Sik. Red. .. eee eee ae 1 —1 48 8 oe ee - Do. Preferred . . . o. eee 5 0 0 T. My, AG. N 114 
6 2/6 Urban lectric 8 y Ord. 900009006 ames. s$- 4 b 2 6 = 413 18 Do. Deferred 990000 O08 006 eee OOS 9900909 90090000069 ee F, 991 
b 26 Do. b Cum. o 900000000 000 eee 000000G0* 6 — 4 15 8 - 5 - Cabie 4 r Cent. Deb. Stk 4 1 0 Jn 99 
St. dz | DO, ($41. Mort, Deb. ... . 104 —106 4 5 0 „ 11044 |104 Cuba Submarine Ord. . . . . cososeo 511 0 | Feb, Aug | 5 
| 66 Wes Elec. Sup. Ord. . .. . . 101-11, | 6 1 v | Mar, Sept 11) | -- Do. Preference 10 per Gent. . . . 611 2 Feb, Aug | 174 
b 2/6 Do. 5 per Cent. Cum. Pref. oe ee renee 5 fg 4 9 0 oo oe 2/0 og T ener inl 0000 000000000000 000000000 4 15 ris . 
NW 8 48. per n . Oum. Pref. 909900996 e 
1 baad "BALE Moo vetus Prot. Ord 7. 12—1 ee = i oe : De. t per per Cent. Deb. * 008000 00s 000000 0000900 4 8 0 J : 
1| 0 Do. m. Pref. „ ay 414 9 wis 1 vie ^d t Direct United States Cable. ............... 4 1 0 |Ja&,ApJy,O| 16§ 
St. 44% | Do. d "Mort. Deb. as Di d 1083 — 10863 4 & 0 as " | o 4 Direct West India Oable a3 Rg. Db. ue.) 4 9 0|Jn, 
St. 44% B'ham Midland s 100 — 103 4 7 9 os 1623 | .- Eastern — 412 8 Ja, Ap, Jy, O10 
10 . Tramways M —173 | 6 211 | Feb, Aug moe) Wer Do. 3} por Cent. Pref. 53553 815 0 a 9° 
10| 4 Do. folly ped) - eeeessesses]. 10 —10$ | 818 0 $s e» | 1 4% | Do. 4 pee coe Mort. Deb. Stk (d.) 813 0 ' 103 
Bt. 4 Do. * Bred, (ali „ eecceseessesecsssso| 206 —1C | 815 6 | Feb, Aug S - Eastern Extension ............. —— 418 4 |JJa,.Àp,Jy,O| 14% 
10 Se pot Ort. Dele. esses] „E- kf |01) 8 - e Do. 4 Fer Cent. Deb. Btook . $18 4|Feb, Ang | . 
10 6/0 | Do. 6 per Cent. Cum. um Piet eessss| 104—141 | 5 8 O | Fob, Aug | 103 | 1042. Kastern & 8. Afrioan 4 Mrt. Dob.1909 838 8|Feb,Aug | . 
88. 5 Do. 6 per Cent. P Debs .....| 119 —121 | 4 2 8 oe 119 - 280 Do. 1x Mauritius 5nb. Debe. (red.) 8 18 3 | May, Nov 
St. yA Do per Cent. 2nd Deb. Stock. ... 98 —100} 413 0 ee 99 - 9. N. (of Copenhagen) with cov pon (5 6 1 6 Jan, July 873 
Bt. Central don Ordinary Sook esses] 95 —97 | 4 3 6 | June, Deo | 964 | 95 Halifax & Berm X1stMt.Dp.ued.) 4 7 6|June, Des 
Bt.| 4 Do. 4 per Cent. Pref. esee, | 10$ —100 | B 15 4 as 5. |104 Indo-European .... VELIM wes 5 10 0 | May, Nov | 583 
8t. 4 Do. 3 „6% %%% %%ũũ,L ee. — 9 4 10 M 8i t8 Mack Companies Common etes ve 8 6 8 Jan, July e 
100 1X Do. Cent. Debs.. . . 110 —112 | 811 3 SESS Do. eference —......... ꝗ 5 7 0|JaApJyO| .. 
6 27 cy of I | bE 416 0 t|. Marconi's Wirelets Telegraph Co. ... e 25 ly 
100 4Y | Do. 4 per Cent. 1st Mort. Debs, ......| 101 —104 | 8 17 0 a ee Pacific&Europe'nTel.4 oar. Dbs.(rd.) 818 6 June, Doe 
t. 2 City and South London Rly. Con. Ord.| 42 —44 | 4 5 3 22 ng 4§ | 48 West African Telegraph Shares . . 5 0 0 m Vs 
Bt. 6 Do, r Cent. Perp. Pret. (1891) eae 120 —123 é 1 4 Feb, A oe West Coast of America 009999999909009090900c ee eo oe 
Bt. 5% Do. 1596 eO OO 990005 117 —120 $ 8 $ [IJ ee oe Do. 4 Cent. Debs. %%% 8 18 9 Jan, July ee 
Bt. b Do. 1901 „ 0 6 „%%% %%% „% 660 Gee 0 oes 115 —118 é 4 8 ao oe West In a and Panama e9*900020€09090020€ ve May, Nov 2 
Bt. 4 Do. 4 Cent. Perpetual Debs . . . . 100 —169 | 813 4|May,Nov| ..| .. Do. 6% Ist Pret.. 6 6 8 | May, Nov| 8} 
10 Dublin nited Trams. i ) 1t —14 4 1 6 ee 148 oe S Do. 6 per Cent. aud Prei. 60% es- ee May, Nov a 
10 % | Do. 6 Cent. Pref. . , . . 144—114 | 8 17 8 T oe | < * Do. 5 per Cent. Debs. .. . .... 417 0 Jan, uty 
10, 4/0 | G4, Northern & City RI 12 . Prf. Ore. (4%) 5—5} |7 5 6 b, ot Western Telegraph ................. 417 © | Mr, nOD 148 | 14 
10, 4/0 | Gt. Northern, Piccadilly & Brompton * Do. 6 TE 418 0 | Jane, "s 
Ord., Speyer Bros. Scrip Certs. 8-9 |4 811 a T Do. 44 Deb. * p —— 8 16 10 T 1024 |105j 
8t. | 44% | Hastings& Dist. Elec. Trams.Co.4] Db. St. 102 —104 4 6 6 is s ELEPHON 
10 ¥Z |f Imperial Tramwa — 17 —)8 |6 0 O | Mar, Sept; . T Arglo- Pakok ce «1.57 ES: Mt. Db.8tk. 38 e — 
10 6% |t Do. ipe Cent N 18]—183 4 7 8 í a 2 Chili Telephone (fully pala). . 418 6 | Angust ..| 8} 
Bs. t Do per Cent. Dede, nicis 110 2112 4 0 4&|Jen,July | ..| .. Monte Video Telephone Ord. ........ 400 — 1 
b tale of Thanet iles Trams & LL 6% Pr. 2}—2 98 6 2 wd ruin Do. Bo. Pre... — 500 T FA 
Bt. 4 Cent. Deb. Stock 0$06999*99506 82 — 4 19 0 = ce National Co. Pref. Btock 990699« 5990900902090 * b 5 2 an 11? 
10 1 Overhead 3 e| 311— 818 0 Tob, Aug Stock 48 8 - 11 
10 Do. pee Cont. Pre... .... ... . „ „ 2—1 415 8 | Feb, Aug we 4 0 0 | Feb, Aug | 138 | 
St. 4 Cent. Deb. . . . .. ., 99 —102 | 8 19 8 |Jan, July | .. 419 4 Teb, Aug | 13X3| 133. 
1c) 5 London nited Trams. 52 Cum. Pref.| t31—5$1 |5 8 0 = a 462 , Aug 
Bt. 4% A Ist Mort. Ded. %% ITI] 97 —100 4 0 0 an ees 8 9 0 June, Deo 100 
al pom 5 Pref, .. .. 9 —1 Ed s tal 4 11 4 ril, Oct 1% 
Bt. ee * r Oen erp. see —11 "P ad s 099491000000009000700500009» 000000000000000 Pp 
1 oe MODO tan Elec. Trams Def. YTTI I.. ee = 3 Do. 6 Cent. Cum. Pref. 999090 909 9097 á 7 0 a as 
1 6 Do. 47 Oum. Pref. 0e9099900*0900 OO 000 ro: 6. 1 -— M 4 14 1 = ee Red. Deb. Steck eereese DIIIIEIIITT 4 1 0 ee ee 
St. 44% e Deb. Stock ...... 22 9 —.— | 104 —1 46 0 = | 102 —106 4 5 9 2$ 1C8 
b| .. | New Gen. Tract. 6 per Cent.Cum Pref. 1 .. Rit 5 6 8 July . 72 
10 10% Potteries Electrio ction Ord, ...... 9 5 1 3 s T 4 7 0|June, Dec 
10 5/0 | Do. 6 per Cent. Cum. Pref. ........| 941—101 417 6 feb, Aug 943) .. 110 -112/ 4 9 8 June, Des 
At. & | Do. 4j per Cent. Deb. Stock ........| 108 —106 4 5 0 uL : 
100 5% n W Trms ist Mt. Db. 22 —96 5 5 0 ais D 6 alo 6 4 ; J Ex o3 
~ b ndergroun ec ndonj; 98 —$9 5 1 0 ee ' Qe 10 $/0 000000000000600: 4 a.ApJy, 
Bt. 3 Waterloo and oe On $6 —99 8 0 6 | June, Dec 27 v 10 39 t Do. Pref ............ - [ES a 0 6 Seed art! 
gt-, € | Yogabire W. R. El. Tre. Co. 4370 ‘Lat Debe. 96 —97 413 0 s .. 10] 6% Sarane Be Cables Trust (Gij 8 413 0 r 


In calculating the yields, allcwance bas teen made for rccrued Interest but not f» =4emption. t Ex Dividend. ? The London Stock Exchange Committee have declined to quote these 
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es~ n mm, AM av fü m, o a + son 


— we T „„ ee — 


1459. No eoomomisers. Natural araught. Vicars stokers Two 8-throw 


30 CLECKH B.E.T. Co. ecc 31 feed pumpe. Three injectors. 
(14.0001 
: Mumford feed pumps and Mather & Platt electric pump. Hancock 
q@Corpn.Trams} 32 injector. Hand stoking. Free wiring. Harris-Anderson feed water 
31 Colne £ Trawde 96-tube Green economiser. Proctor stokers: Hall compound feed-pampe. 
Light Ry. Co. 33 IHESU under em bes a 2 9n Sioa 
No economiser. Natural draught, Hand sto A ; 
32 Cork Elec. Tram 34 e a te 
33 B.E.T. Co Qj | -288-tubeGreenecon. Naturaldraught. Hand-firing and $B. & W. chain 
teas s nm grate atoke.s. Duplicate feed. me switch for motors, with 
9 4 36 làd. Lah ct except auting time of peak. 5 
192-tu reen economiser. Natural draught. H 
| rpn.Trams. ught. Hand firing Two 
35 Co p ra ec vertical teed pumps with duplicate seed pipes, and one 
: The Pimbley economiser. Natural dra . 
„ J. Ge M hite] 37 | Pimbley economizer. Natural draught, Hand fring. Tramways will 
A 0. 
36 DARLING * "m Two boilers on reiuse destruction. Two fired with slack 
l — . with Meldrum 
d (49,000) Corpn. l'rams. 38 Tage 98-tabe Green e WINES ME um foroed 
DARTFOL ~ Tan Boilers hand fed and Vicars and 5 B. & W, mechanical stoke taral 
pn. Trams. ^ e . rs. N 
Gay Core Trme| FO Tartani Iwo Duper foe pumpa ani ilm Wair po 
: . Super 
38 DARWEN B.E.T. Co. & 40 4Su-tube Green economiser. Blake-Knowles compound steam pump Mh 
[40,500] 5. "I Trams. Co. and two -throw motor pumps. Two B. & W.superheaters. Same T" Look 
99 | DERBY an v Battery used for light and peak loads. Bennis mechanical stokers to faction = 
[191,000] B.E.T. Co.... 41 five botlers. Pearnand Blake-Knowles pumps. Town water. 192 tubes Same 500 & 
4 0 DEVO N P " in Green ue =A pr Ar 
e ne economiser. Na raught. Vicars stokers. Berryman l 
193.000} A orpn. Trams. 42 heater. Steam and electric pumps. Town or river feed water. x 5 25 ] 
Hool 
41 DEWSBL. . Trams j Green economiser. Natural and forced draught. Hand stoking, Two ys 5,5007 Fei 
(28,050] Corpn. Trams. 43 — . and two Weir feed pumps, Two injectors: Two B. & W. super- | wound | .. 2 | Re 
. : ki 
42 DONCA Dudiey & Stour S. Stalls. Co.'s water. 134-tube Green esomomiser. Mix NA W. cuperhea two with. n Mi 
i yer thermal sterage drums. Natural 0 . two 
43 oovel 8 N t 4A Pumpe. Boby heater detartanme?. 1 — abe oe — fee yes ar eee 1800 
— * ; pA 
| eC omn Trama 400 & 960-tube Green economisers, Natural draught & induced draught. rant 
[44,000] Corpn. Trams. 45 Hand stoking and 2 B. & W. chain grates. eo ee eh and dpi ite com- — 
44 | DUDLEY feed pumps, and z feed-water heaters, 1 Harris patent feed-water filter. action "ule 
Corpu.- Trams] 46 | No cconomlsers. Natural draught. Hand fring. Blake & Weir feed Dasti 
[48,809 pumps. Boby heater. No tree wiring. Eight B. & W. superheeters. > genera- eee : preps 
45 DUNDEE JL. C. Trams 47 Green econ. Natural draught. Bennis stokers. Pearn electric Z- throw and ssi 460 
(164,800. C. a Hall steam pump. Holden and Brooke injectors. Extensions in hand. Same 500 230 
46 FAST H 5 Bande softener. Rotary converters for traction. ror 
PEPR y T Super rs. uomisers. Natural draught. Chain grate stokers. 
105, 0% Corpn. Tram a8 Coal conveyor and overhead bunkers. Steam and elect. feed pumpe. Same "en ae: 230 & He 
41 ERITH Town water. Peebles 200» w. motor-converter tor traction. tion 460 loc 
U. D.C. Trams 192-tube Green econ. Nat. draught. Hand firing. Halls pumps. Reservoir B 
D.C. APES. 48 for condensing holds 1,000,000 gals, Motors let on hire at 10% on coat. ate com- . | £70 to 230 & 3 TJ 
tion 500 vo 
EXETER 88 N iser. Natural draught. , TE 460 |, 
147,180 Gateshead & Dis 50 Tank 460 ee ee W Weir. Wodeso py Clarke-Chepmana’ Same 480 to 240 & dens 
a trict Trams. Co. n Motors on hire. Current distributed by County ot Durham ecc 520 Ho 
49 FA RNI Urb El 51 Superheaters. 96-tube Green economiser. Natural draught. Hand ls 480 
(25,928 Urban Elec. firing. Two Hall pumps. Free wiring at 44d. per lamp per quarter, enerators, | ... 400 Ite. 290 
QATG Supply Co. and Io per cent. on motors, Prepayment meters 7d. unit, te. | Hot 
t 192-tube Green economiser. Steam blast forced draught. Proctor 
Corpn. Trams.] 52 atokers. 4"x6" double ram Evans feed pump. 0“ x8” Welr pump. genera- i 480 1930& — 
910 traction | 460 | nan 
Hughes and Stirling dust dest: with fan blast. Triamph stokers. 120-pipe 
lr . 53 Green econ. Hall feed pump and injectors. 3-throw motor-driven feed — ei 460 930 & ingi 
Co. pump. Sugden and B. & W. s'neaters. Motors on hire, Extensions in prog. 460 eh 
.—Direct | ,.. 460 |230 & 
ESS and PROJECTED, &., SEE OVER. en 30 & orn 
"t 230 & 460 E ^ 
id 500 tram ; rra 
“THE B 2 ways ind. 


genera- | .. 
* uory&1ouro) uU TPIO [P681 "1e W] 0681 | ^"777*** %%% | €8 traction 460 | 460 | ales 


.. dui 460 io 930 
- * uoryeJod.i0) oda N 206 T qud v) 1061 n Ape [000 221 500 asti 
—náÓM RC: n e CON) 1u0gM3N | GB memmed] 50 79 40 Ara 
sii oa ipd A 7061 2 ansformers 8,0000 P 
We . f, 700 sutpucepmoaex [T061 0d "ext | INALNO-FUSYOMIN | is bution | SO | iot 5% f toa 
*steyvonzodns - W 00 Á[ddng [150'218) Same . | 240 | TT 
IAM unen g ou L-uodn-epsso^eN |6881 “uef, 8681 |7/41-NO-7119V2M3N 08 p 
1 loo el carr. from | 50 2,500 230 | ,, 

IN isa pens uome1od.107) uos[oN 8681 990 9881 Utm 0973 N 6L volta rect 7 Res 
1000 01 rators for ... 475 & 280 | 4 : 
300/) ILJA [euon* N 7061 “OF; 66817 %%%. TE 500 lecu 

uo SIMOK *Supxo39 pu EN E e ss : F E -im E) j a ape d 

b ooo on mie codi veuran Chemist has threatened | conductivity they sels which have either been 


our descendants, 


evacuated or conta 38 such as hydrogen, and 
7 
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— — E — ETETA " ! Bersa | DITE H | BUSINESS. 
LAST — pman r 1 su ELD- ru» WEEE TO 
DIYL "- |— JAN, 31. 
l . 


| PUBLISHED ANNUALLY SINCE 1889. 
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RAM WAY S.—continued. Copyright. 


| PRICE PER UNIT. be) Gare 
If Wright system, (1) - first hour, (2) first 2 B 0 ed by. Purchaser of 
TERS. | . $wo hours, &c. 192 uibem. Current — REMARKS. 
Power 8 a Co. e for Traction. 
LJ E = tht tet e LL Le z . 
| Lighting. Private. | Trams. S | Company. £ La: E 
— — B AULA — . — — ́:ͤ—ä F —— —ö— —— — — - ͤ ZZ —y—-—-—½ a ant —— —ę—ñ— ͤ . — — — — 
* | 2 Y Y] : Economiser (1,000 gal) Underfeed automatic stokers, with forced 
d 1 ——5 - 41d. 2 eh 13d. to 2/ 5 | Co. | Great G rimsby 94 draught. Motor-driven fans. . 
time switch 1id Street Trams. Co. ae 8 ' 
| a 1 256-tu reen econ. Natural and induced draught. Six B, & W.snper- 
n and 6d.—1id. | 24d. to | 14d. to 2/9 | L.A. | ata) P oy 55 heaters, Chain grate stokers. Weir and Worthington pumps. oU 
ookham | Or Ad. “ld 0-8 dd C EN * water. Free wiring and motor hiring by Corporatian. 
"pie x Six B. & W. chain grate stokers and six B. & W. superheaters, 2 Bens is 
— | 4d.—3d. 2d. to 1d. 14d. 2/3 | L.A. Corpn.Trams. 56 stokers on Lancashire boilers. * 
an | - | 
| 1 160-tube Green economiser. Induced draught Mechanical stokers. 
am, Ferranti, | 4d. | ld 2d. 2/6 | Co. BET C6. son 51 Duplicate feed. Steam and motor pumps. Stirling aud B. & W 
trical Co | | nett | superheaters. 
] A 96-tube Green economiser. Natural draught. Hand firing. Steam an:! 
Fer- 6d.—3d. 24d. & $46 3/0 L.A. | Corpn. Trams. 58 electric pumps and injectors. Tramway supply to — commenced 


shortly. 


59 106-tube Green econ, Nat. draught. Hand firing. Duplicate feed pump: 
and injectors, Rented or hire purchase wiring. Motors on hire. Wel: 


land B. T. H. & 41d. 134. | 
DH. Rew 6d. 1 3d. (84.0) 24.0) 14d. |3/2| Co. U. D. C. Trams. 


gane. aum, & 4d $a e) 110 d and air compressor plant. Lassen & Hjort purifier, £.&W.saperheate s 
panos ý ; NS | PER Current supplied from a temporary station erected b the Derbyshire ax. 
re **e eee | eco s.. L. A. | Cor pn.Trams. 60 Notts. Power Co. y 
^ | an v r Lowcock economisers. Natural draught. Hand firing, Duplicate 
pti, Reason od. 2d. | Bd. 2/6 | Co. Corpn. l'rams. 61 pumps and“ bus pipes. s " 
cw tic and | | 


62 192-tube Green economiser. Natural draught. Bennis stokers. Worthington 
compound steam pumps and injectors. Water supply from river, Ao 
free wiring, &c. Motors on hire, 90 n.r. 


nds | 
kham and 5d.—41d.or244. tolid. 2d. 2/3 | L.A. Corpn. Trams. 
T.H. 7a.".— 3d. 


‘ : : 190-tube econ. Nat, draught. 3 B. & W. superheaters, Hand steki Boilers wit. 
4 » 74 2 - " 
EÁP— — 7d. & 23d. 41d. & 4855 2/4 to Co. uox - 63 Wilson smokeless process. 2 Evans duplex feed pumps, 1 Gwynne — circulatin, 
x e ^ e Vist, E. L. X I. pump. 2 Worthington feed pumps. Free wiring Sd. and 3d, on Wright system, Pree 
n & Vulcan av. 44d. Lid. 2/6 Co. 6-Hght installations, 


64 192-tube Green economiser. Natural draught. Hand firing. Weir feed 


pkham... | 44d. to 3d. | 2d.-1id.| 114. 2/81 L.A, | Corpn.Trams. 


jan& Reason connections incluue 40kw. heating. 
WU | ; 160-tube Green econ, Nat. draught. Hand-firing. Dup. feed pumps, 3steam 
$ 8 y re ] n E c. " 
hti 3 P Over 4d. & | 2d. for 1st 2/1 L.A. Corpn.Trams. 68 1 mot.-driven. Motors hired out. Theatres 4d.; churches 5d. W iring 
p ; Keason & | vin: 6d.(1). 124 ld or24d 100,000 units contractors (alternative rate) 44d. Mather & Platt water softener. 

i. prepayment > 2d. ` d In addition to 107d. per unit for trams, there is a ch ent. 
z i | 1 - 9e i (d. ams, arge of 4 per cent. 
iti, Hookham óid, ast 5,000 2d. & ld. 107d. 2/6 Co. Corpn. Trams. 69 for every shilling paid 10r coal in excess of 6s. per ton. ? 

l r., od. after | 


222 * 4 pumps. 
»kham ai 470. 20 30 12d. 3/1 Co. Corpn. Trams. 65 No economisers. Natural draught. Hand firing. Exhaust feed heater. 
| Id. next 90,000, 
pa, Wer. 43d 2d Ba 2d. | 2/0) LA. en 66 | ing e and one Wait fem inh. Kg k- Reda 
ouse X 13d. | less 5% ear daith inclai 
Eu Aron, 33d. N 134. 14d“ 2/8 | L.A. Corpn. Trams. 67 e ee stoking. ee MB — Ton 
| 


i | | G " . I . g - 

"2-3 í i Te : reen économiser. Natural draught. Hand stoking. Duplicate 

geek pote 7d.) — 3d. | 2łd. 21d. 4/0 ! Co. Corpn.Trams. 70 feed pumps—two steam and one electric—and infectore. Klein 
ne right & 51d | and Wheeler cooling towers. Motor-driven fans. 

„Reason, | 7d.(!)—zd. 5 ‘ 274 n 8 No economisers. Natural draught. Hand firing, Duplicate steam 

Pak BTH. 1 skank ann 2d. to 1d. 2d. | ight Co. Corpn.1 rams. 11 driven feed pumps. Duplicate pipes. Motors un hire. Free wiriug 


4d. private REL by Corporation. 


: 7 5 . 12 | j Green econ. 3,%0 tubes. Nat. draught. 47 B.&W. chain grate and Vicars stokers. W ej 
!, Hookham, 44d. or £7 10s. 150 H.! 0 lid. 1 4 9d y 2/4 | FR. E Corpn. Trams. 12 and Blake steam feed pumps eXNausting into feed-water heater. 3 B. & W. be. 
H., F erranti per kw. per Ann. 3 | he aters at Bioom-st, Dickinson et. and portion of Stuart-st. 
č 1'75d. p. unit 450 H.P. 1d. | 
T i Nearly all power. Load factor 22 per cent. Mond gas enerating . Elec. a 
geo a 4d." —1 ld 11d. a ld. eee | 3/0 Co, Traff rd Park 13 steam feed pumps. Iwo Green economisers, 25% and 15 12 * — 
pe EA i 27 12 e: | Estates Co draught. 6 B. & W. chain grate stokers. No free wring, u. «+ 
fan Hon | | -tube € N tural d ht f I boil E] 

: | » | » -Ty JU-tube Green econ. N tural draught for Lancs. boi ers, Electric f B.& W 
kham, Rea- 7d. —1d. | 4d.?-1d. | "^c 2 ‘Oto L.A. Mansfield & Dist. 74 (dust destructor) boilers. Comp, Hall feed pumps and injeckos. n Ae 
| B.T.H. | 2/10 Lt. Rlys. Co. Frec wiring 6d. lamp per quarter. Motors on hire purchase, 

| | = d i 

1 | y Power house at St. Peters. Traction (Margate to Ramsgate, &c.) 60 cars 
rm € E. 2 € i * ' * * : * * . 
Pon and 5d. with | 3d. | vie | 2/6 Co. I. T. Elec. Tram. 75 9 miles track. Hand stoking. Pump own water, Dup, — — 
iy H. discounts | | | & Ltg. Co. feed pumps.  Clay-cross econ. Nat. draught. 
& Reason|zq.(1).2d. winter 114 i 314 | |« Hd a ! : * y 216-tube econ. Induced draught. Davidson fan. Hand stoking. Towe 
lolytic, Eiec. as. 02d erſagd. 144. igh & Co. Mer thy À El. 76 water. Two W eir, one elec.-uriven and one “Smith Valle“ feed pumps. 
ulcan prep't summer 4/0 Tr. & Lt. Co. Une feed water heater. One Gwynne circulating pump. 


n ea PIS UP Middleton. Flee =x =y 256-tube economiser, Nat, draught, Elec f gor ) er all in 
the 
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Pnor. SiLVANUS P. TuowrsoN delivered an interesting 
Friday evening discourse at the Royal Institution last week, 
and demonstrated by an experiment on a large scale the inge- 
nious process for the “fixation” of nitrogen devised by Prof. 
BIRKELAND and developed by him with the assistance of Herr 
Evp&E When this method was originally described at the 
St. Louis Congress, we expressed a desire for some figures of 
cost before publishing our opinion upon it as a commercial 
process, and these are now supplied by Prof. THOMPSON. 
There can now be little doubt that the Birkeland and Eyde system 
has now become of considerable industrial importance, and that 
if Sir WILLIAM CROOKES’ gloomy prophesies are correct, these 
energetic workers in Norway will have done much to delay the 
bread famine with which our veteran chemist has threatened 
our descendants, ENS | 


a die. 


Wk publish on another page a series of tests which have 
been sent us by those interested in a new metallic-filament 
incandescent lamp due to Dr. HANs KUZEL, of Vienna. These 
results, which report an efficiency in the neighbourhood of 
1 watt per candle for a life of 1,000 hours and more, are cer- 
tainly worth recording. So far, makers of other metallic-filament 
lamps have not claimed such a good efficiency as this; the low- 
voltage osmium lamp is rated at about 14 watts per candi and 
the 100 volt tantalum lamp at about 12. Still, no comparisons 
or definite conclusions can be drawn from the limited informa- 
tion now furnished to us, as important data have been omitted. 
We are not told whether the candle-powera are mean spherical 
or mean hemispherical candle-powers or are merely measured 
in the direction of their maxima. If the tests were made under 
the last-mentioned condition they are of little value without 
a curve showing the distribution of the light, as nothing is told 
us of the shape of the lamp or the form of the filament. As 
in other metallic-filament lamps, a difficulty has been ex- 
perienced in making filaments of sufficiently high resistance 
to suit them for the distribution voltages now iu vogue in. 
this country ; it is announced, however, that 110 volt lamps 
can be obtained, although the tests relate to lower voltages. 
The progress of the lamp will be watched with interest, and 
if the additional data, when it is furnished, is of a satisfactory 
nature there is no doubt that Dr. KvzkL's invention has a 
future before it. "These additional data must be forthcoming, 
however, before any detinite opinion can be expressed as to the 


merits of the new lamp. 
— — 


THE method of manufacturing the filament of the new lamp 
is presumably that described in Dr. H. KuzEU's English patent 
No. 28,154 of 1904. It is stated in the patent that the pro- 
cess is applicable to refractible metals, such as platinum, chro- 
mium, manganese, molybdenum, uranium, tungsten, vanadium, 
tantalum, niobium, &c. Briefly, it is as follows: The metal is 
reduced to a colloidal state by a process such as that of BreDIG, 
in which an electric arc is produced under water between a pair 
of rough electrodes of the metal in question. Dr. KUZEL recovers 
this finely-divided metaland forms filaments by forcing it through. 
The filaments are dried at a temperature of 60°C. to 
80°C. for 5 or 10 minutes, when they become conductive, but 
they lose their conductivity again on cooling. To restore the 
conductivity they ure placed in vessels which have either been. 
evacuated or contain only inert gases such as hydrogen, and 
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are first heated to 60°C. or 80°C. to render them conductive 
and then raised to white heat by an electric current. This, it 
is stated, restores them to a crystalline state and at the same 
time diminishes their diameter as well as their specific resis- 
tance, and the filaments are then ready for use. 


n — 


THE keen and interesting discussion which took place in 
connection with Mr. P. RosLine’s recent Paper on the Recti- 
fication of Alternating Currents," an abstract of which appears 
on p. 677 of this issue, is an indication that there is a real 
demand for a rectifier without moving parts, provided such a 
device be reasonably reliable and efficient. In this respect 
considerable progress seems to have been made in the three 
years that have elapsed since the test of an electrolytic recti- 
fier referred to by Mr. WILKINSON. Even then the efficiency 
was as high as 60 per cent., which is about the order of the 
efficiency of the small motor-generators frequently employed 
for charging motor-car cells. Mr. CHURTON, it is true, averred 
that a 1 kw. motor generator set which he had tested had an 
efficiency of nearly 70 per cent.—69°5 per cent., to be exact. — 
but we agree with Mr. RosLIxd that this is quite an excep- 
tional efficiency for so small a set. Mr. WILKINSON’s failure 
appears to have been mainly due to his attempt to work the 
rectifier continuously. The electrolytic rectifier could not 
stand this owing to the excessive increase in temperature, but 
we believe that water cooling has been successfully tried to 
keep the temperature down. 


o 


THE mercury-vapour rectifier is, however, the more pro- 
mising of the two types. It has no acids to be replenished, 
is lighter, and can be designed for very high voltages—indeed, 
its efficiency increases with the pressure, and amounted to 
‘90 per cent. in an actual case when it was supplying 4 amperes 
continuous current at 4,260 volts. But it also gives good 
results on moderate and low pressures. Mr. RosLiNG men- 
tions an efficiency of 75 per cent. for a rectifier giving 30 
amperes at 80 volts continuous when fed with alternat- 
ing current at 220 volts. » Unfortunately, this type of rec- 
tifier has not yet been made for higher currents than 
30 amperes, owing to considerations of temperature, but 
there are numerous cases in which a larger current than that 
named is not required. It is noteworthy that the price of the 
mercury rectifier depends almost entirely on the current and 
not on the voltage, so that its price per kilowatt practically 
varies inversely as the voltage used. A 30-ampere rectifier 
when supplying current at 100 volts, for instance, would cost 
between £16 and £17 per kilowatt, but if used to give current 
at 200 volts the capital cost per kilowatt would be little more 
than £8 per kilowatt. If the voltage is low the rectifier may 
cost a little more than a motor-generator of the same output, 
but for higher voltages it is cheaper. 


— — 


AN important decision was given by Mr. Justice FARWELL 
on Monday with regard to an action brought against the Man- 
chester Corporation by the Attorney-General at the instance 
of a firm of carriers. The Manchester Corporation have 
powers to carry parcels on their tramways, and the contention 


was that they were exceeding their powers in this respect by 
collecting and delivering parcels by means of road vans and by 
undertaking to convey parcels from Manchester to all parts of 
the United Kingdom and abroad, and to act as agents for all 
railway companies. The judgment is of a highly legal-technical 
nature, but, briefly, it may be said to limit the extent of this 
business to collecting and delivering parcels (by road vans if 
necessary) for conveyance by the tramways. It is laid down 
that to collect and deliver parcels outside the radius of the 
trams and without any connection with the trams is not in- 
cidental to the authorised tramway business, while on the other 
hand such collection and delivery for the tramway is incidental. 
If the general delivery service and the general railway agency 
involves additional expense it is ultra vires. Finally, the judge 
is of the opinion that the action was “ properly brought,” and 
the Manchester Corporation have to pay half the plaintiff's costs 
in addition to their own. We report the judgment at length 
in another column. 


— cc 


Electric Furnaces at the Krupp Works.—It is stated by the 
Elektrotechnischer Anzeiger that the Friedrich Krupp Company 
at Essen has decided to introduce the Kjellin type of electric 
furnace for producing, during daytime, considerable quantities 
of ordinary and special steel. A description of the Kjellin type 
of furnace will be found in The Electrician, Vol. LIV., p. 877. 


Cable Interruptions. Date of Interruption. 
Tarifa—Tangier ...cccccccscsscccccccccscces Jan. 18, 1904 
Jamaica — COloiod nn Jan. 10, 1905 
Cadiz Teneriffꝶ e. July 20, 1905 
Puerto Plata — Martinique Dec. 15, 1905 
Bolama— Biss ao „. Jan. 19, 1906 
Vladivostock — Nagasaki Feb. 7, 1906 


Personal. Sir Alexander B. W. Kennedy, F. R. S., has been 
elected a member of the Athenæum Club under the provisions 
of the rule which empowers the committee to elect in each year 
three persons of distinguished eminence in science, literature, 
the arts or for public services.“ 

On Tuesday Mr. John C. Denison-Pender, elder son of Sir 
John Denison-Pender, K. C. M. G., was married to Miss Irene 
de la Rue, only daughter of Mr. Ernest de la Rue. 


The Measurement of High-frequency Ourrents and Electric 
Waves.—Prof. Fleming sends us the following corrections 
which he desires to make in his second Cantor lecture pub- 
lished in our last issue: P. 640, left-hand column, under 
Fig. 20, for Reiss read Riess. Same column, tenth line from 


bottom, for M— $906 x è pag M 1606 x5 p. 640, right- 


26 20 
hand column, line 1, for 390 amperes, read 420 amperes. 
Same column, line 3, fur M=24, read M—12. P. 641, right- 
hand column, line 21, for —amperes, read 10 amperes. P. 639, 
left-hand column, for € II/ Iz, read &=1,/I, =e. 


Artificial Graphite.—It is announced that a great increase 
has taken place in the manufacture of artificial graphite by the 
International Acheson Graphite Co. at Niagara. In 1897 the 
quantity manufactured was 81 tons, in 1900 400 tons, and in 
1904 1,333 tons. The quantity enquired for was, however, 1,625 
tons, and as a consequence the company have fitted up a new 
1,500 kw. plant, so that they are now in a position to manu- 
facture 2,666 tons in the year. Artificial graphite finds ready 
employment in the manufacture of dry batteries and as a lubri- 
cant; also, owing to its splendid conductivity, which is higher 
than that of natural graphite, and to its resistance to oxidation 
employment as electrodes. 


Private Bills in Parliament.— No private bills have been 
examined for compliance with Standing Orders during the 
week, but à number of postponements have been made in re- 
spect of some opposed measures. The consideration of these 
has been fixed for February 15th and subsequent dates, and 
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specially interesting proceedings, it is expected, will take place 
in connection with the memorials against the two bills by com- 
pone proposing the construction of electric tramways in 

olkestone, Sandgate and Hythe. It will be remembered that 
one of these bills is promoted by the British Electric Traction 
Co. and the other by the National Electric Construction Co., 
and we had something to say in reference to this matter in the 


Editorial Notes in our issue for January 5th. 


Improvement in Conduit Tramways for Narrow Streets.— 
In the English patent No. 3,009 of 1905, Messrs. A. L. C. Fell 
and J. H. Rider describe arrangements of laying a conduit 
tramway system in narrow streets with interlaced tracks, so as 
to avoid movable points in both track and slot rails, as well as 
all discontinuities in the conductor bars. The inner track rail 
serves also as a slot rail, and the arrangement is such that the 
plough of the up-car travels in the slot rail which forms the 
running rail of the down track, and vice versa. Claim 1 
reads as follows: “In electric tramways constructed on the 
conduit system, interlacing the track and slot rails in such a 
manner that the slot rail used by the plough of a car passing 
in either direction is used as the track rail for a car passing in 
the other direction. . . .” 


Dinner.—On Saturday last the 12th annual dinner and 
smoking concert attended by a large section of the submarine 
cable companies’ London staffs was held. On this occasion the 
arrangements had been left in the hands of the Direct United 
States Cable Co.’s Mark-lane staff, who received the cordial 
support of the other leading companies. Mr. F. J. Williams 
(Direct United States) occupied the chair, and Mr. G. J. Hodson 
(Commercial) was in the vice-chair, over 100 guests being 
present. An interesting feature of the evening was the receipt 
of a number of congratulatory messages from colleagues 
scattered over various parts of the world, including Japan, 
Siberia, China, United States, Canada and France, and from 
friends nearer home at cable stations in the Unitéd Kingdom. 
A proposal brought forward at last year's gathering advocating 
the formation of a cable companies' literary, social and sports 
club was again referred to, and it is probable that a practical 
move in that direction will shortly be made. 


Map of Metropolitan Improvements.—Stanford’s new map 
of metropolitan railways, tramways and miscellaneous im- 
provements has just been issued. The raison d'étre of this 
map is to show in a graphic form all the proposals for the 
coming Parliamentary session in so far as they relate to rail- 
ways, tramways, electric supply and other improvements, and 
in this Mr. Stanford has succeeded admirably. The dividing 
up of the map into two sheets, found necessary last year owing 
to the increasing number of tramways, tube railways, &c., has 
been adhered to, the scale being 3in. to the mile. With 
regard to the electric power supply bills for the 1906 session, 
the map does not indicate the areas of each, but only the 
lands scheduled by the various promoters, and in the case of 
the Additional Electrie Power Supply Bill the routes of its 
proposed overhead mains alongside the Lea Navigation and the 
Regent's Canal. In addition, of course, borough boundaries 
are shown, as well as railways and tramways in operation and 
sanctioned, &c. The sheets each measure 60 in. by 40 in., and 
the price of the two is 10s. 6d. 


Extension of the German Telephone System.— According 
to the Elektrotechnishe Zeitschrift, 20 new local telephone ex- 
change systems are to be erected by the German postal 
authorities during 1906 and connected up to the general long- 
distance network. Considerable extensions of the trunk lines 
are also to be carried out, not merely to connect these new ex- 
changes to the trunk system of the country, but also in order 
to provide new routes and to relieve the congestion on some of 
the existing trunk lines. The number of new trunk circuits is to 
be 1,198 (627 overhead and 571 underground), and the total 
length of new wire will be 40,200 miles. Some 1, 450 miles of 
conductor is to have a diameter of 5 mm. (0:197 in.), about 5,220 
miles, a diameter of 4:5 mm. (0:177 in.), about 11,700 miles a 
diameter of 4 mm. (0:157 in.), about 17,720 miles of wire a dia- 
meter of 3mm. (0-118 in.) and some 4,070 miles, finally, a 
diameter of 2mm. (0:079 in.). A few of the lines will be of 


hard-drawn copper, but by far the larger portion is of bronze. 
In the budget for 1906 £12,500 are set down for tho 20 new 
exchange systems and £750,000 on the trunk system. 


New Shallow-tunnel Railway in Berlin.—According to 
Elektrotechnischer Anzeiger, a company has received from the 
Berlin authorities a concession (which will expire on Novem- 
ber 5, 1987) to construct and work a new combined under- 
ground and overhead railway in the German capital The 
first portion of the railway, which must be completed by 
1907, is to extend underground from the Potsdamerplatz, 
and via the Leipzigerplatz, Wilhelmsplatz and Gendarmen- 
markt to the Spittelmarkt. The continuation from this 
point under the River Spree to the Alexanderplatz is 
to be built by the end of 1912. From Alexanderplatz 
the railway is to be underground as far as the Fransecki- 
strasse, and will then, rising above ground, be continued to 
the boundary of Berlin (near the Stolpeschestrasse) as an 
overhead line. This third section is to be ready for service by 
1915. Atone point this third section will have to cross above 
the existing Ringbahn. The company has to pay to the city 
of Berlin 2 per cent. of the gross receipts as long as these do 
not exceed one million marks per route-kilometre (.£80,600 
per route-mile) and 2} per cent. if the gross receipts range 
rom 1 to 1} million marks per route-kilometre (£80,600 to 
£121,000 per route-mile), and more, according to an agreed 
scale, when the gross receipts exceed 14 million marks per 
route-kilometre. In addition, half of the net profit of the 
overhead section beyond 6 per cent. of the capital expen- 
diture is to be paid to the city. 

Automatic Starting Resistance for Motors.—According to 
the Western Electrician, Mr. Charles P. Steinmetz has patented 
an automatic rheostat, which embodies in its construction the 
use of a material which has high initial resistance, but becomes 
more and more conductive as the temperature is increased, the 
resistance finally becoming so small as to enable the material 
to pass the full current to the motor with a practically negli- 
gible ohmic drop through the resistance. Among the various 
substances which are conductive at ordinary temperatures, and 
become more conductive as the temperature increases, Mr. 
Steinmetz has found that the tetroxide of iron or magnetite is 
especially suitable for the purpose, or a mixture of magnetite 
and chromite of iron, the latter having a higher initial resis- 
tance than the former, but being equally conductive at high 
temperatures, may be used. These substances are chemically 
stable and structurally solid even at a red heat, while the 
resistance of magnetite is about 100 times less at red heat than 
at ordinary temperatures. By mixing with it the chromite of 
iron the initial resistance can be made even higher. The self- 
reducing resistance is simply a stick of magnetite or other 
material having the characteristics above specified suitably 
mounted in series with the armature of the motor. The length 
of time required to reach this point depends upon the size of 
the stick and the voltage to which it is subjected. 


Electric Train Lighting in India. A recent number of 
Indian. Engineering contains some comments on a report issued 
& few months ago by Mr. Shadbolt, the director of railway 
construction in India, on electric train lighting on some of the 
Indian railways. The report only deals with the Stone system 
as used on the Jodhpur-Bikanir Railway, and with the Inde- 
pendent Storage system as used on the Rajputana-Malwa 
Railway. Our contemporary points out, however, that these 
records only refer to 270 out of the 485 coaches to which 
electric lighting has been applied on the railways of India. 
The narrow (metre) gauge of the Jodhpur-Bikanir Railway 
necessitates some modifications in the Stone system as usually 
employed in England. Only two dynamos are provided on 
the train instead of each coach being treated as a complete 
independent unit. Even with the reduction in the number of 
belts, however, about 9 per cent. of the cost of working is due 
to belt renewals, owing to the action of the compensating slip of 
the belts. Of the other costs of working, amounting to some 
900Rs. per train with 46 5 c.p. lamps, about one-half is 
devoted to the inspection and running staff, for a lighting in- 
spector is carried on each train. The total cost per lamp-hour 
is, however, considerably less than for the oil lamps previously 
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employed. The other system described in which the batteries 
are removed and charged at special stations, has given satis- 
faction since the adoption of open-type cells with removable 
vulcanite lids in place of hermetically-sealed batteries, not- 
withstanding the usual difficulties due to vibration, but the 
figures show a higher cost per lamp-hour than the Stone system. 


Society of Engineers.— At the first ordinary mecting of the 
Society of Engineers for the present year, held on February 5th 
at the Royal United Serviee Institution, Whitehall, Mr. N. J. 
West, the president for 1905, first distributed the premiums 
awarded for Papers read during 1905, and then introduced the 
president for the present year, Mr. Maurice Wilson. The new 
president then delivered his inaugural address. After referring 
to the healthy state of the society in all connections, he passod 
in review some of the notable engineering achievements of 
1905, alluding to the bridge over the Victoria Falls in 
Rhodesia, the boring of the Simplon Tunnel, the new and 
enormous dock at Salford in connection with the Manchester 
Ship Canal, and concluded this part of his address with a refer- 
ence to the electrification of the Metropolitan & District Rail- 
way. Mr. Wilson then dwelt at length upon the question of 
education, laying much stress upon a sound and common-sense 
mathematical training of students combined with a practical 
training, so that the would-be engineer learned to appreciate 
the value of, and take an interest in, his mathematical studies. 
The speaker was of the opinion that masters had at present 
too many pupils to look after, and he suggested that no master 
should have more than 15 to 20 boys to teach at a time. The 
Institution of Civil Engineers was moving in the matter, and 
this movement should be cordially supported by all engineers. 
The president concluded his address with a reference to Mr. 
George Burt’s resignation of the office of hon. secretary and 
treasurer to the society. He was pleased to be able to state 
that Mr. D. B. Butler, a past president of the society, had been 
unanimously elected as the new hon. secretary and treasurer. 


Progress in Blectric Lighting. — A Paper on this subject was 
read by Mr. Leon Gaster before the Society of Arts last Wed- 
nesday evening, Sir William Preece, K.C.B., F.R.S., in the 
chair. After a brief introduction, the author described a 
modern lamp factory, illustrating his remarks with photographs 
of the Robertson works thrown on the screen. The impor- 
tance of a constant supply voltage to consumers was then dwelt 
upon at length, and supply undertakers were recommended to 
-calculate the most economical effciency, taking into account 
the life of the lamps and the cost of electrical energy, and then 
‘to give free lamp renewals, and so sell light rather than current. 
The speaker advocated the adoption of a standard specification, 
As is A proposed by the Engineering Standards Committee, 
and referred to the need of a new standard unit of light with 
reliable and convenient secondary standards. In the second 
part of his Paper he described the structure, peculiarities and 
possibilities of a large number of electric incandescent lamps, 
arc lamps and vapour lamps, and he had on view a represen- 
tative collection. These exhibits, most of which were shown 
in operation, included two novelties not yet on the British 
market—viz., a 110 volt osmium lamp and a zirconium lamp. 
The latter is claimed to consume only 1 watt per candle- 
power, and is at present designed for 37 volts. In the discus- 
sion which followed the Paper, Dr. R. T. Glazebrook men- 
tioned that he had been engaged for the last two months in 
-considering a standard specification for incandescent lamps, 
and hoped that the result would be made public before very 
long. The 10c.p. pentane lamp was a good standard of light 
for laboratory work, but was not well suited to ordinary use. 
Researches in the direction of evolving a satisfactory secondary 
standard were now being made, however, at the National 
Physical Laboratory. After a few words by Sir William 
Preece, who pointed out that the reduction in the price of 
electric energy had gone hand in hand with the increase in 
.Jamp efficiency, the meeting terminated. 


The Recent Tramway Accident at Liverpool. A Board of 
Trade inquiry was held by Col. von Donop on February 1st 
to investigate the causes of the accident on the Liverpool 
electric tramway system on January 22nd. Evidence was 
given by the driver of the car, who stated that he started to 


descend the slope as usual by switching off the line current and 
using the electric brake. He had tested the electric brake on 
leaving the car shed and found it satisfactory. Some surprise 
was caused by his assertion that the circuit-breaker on the 
car came out, even after he had cut off the line current which 
passed through it, and when he was on the second brake notch 
of the controller. As the electric brake failed to check the 
progress of the car after he had got about 10 yds. down the 
hill, he was unable to pull up at the “compulsory " stopping 
place about the middle of theslope. He also tried putting the 
canopy switch in again and reversing the controller, but this 
also failed, so he tightened the hand Drake as much as possible 
to steady the car. In rounding the curve, however, it left the 
rails and overturned, having reached a speed of about 15 or 
17 miles per hour. The rails were in good condition, and he 
applied sand constantly while descending the hill. According to 
his statement, the same car had failed in a similar way about six 
weeks previously. The conductor expressed the opinion that if 
the passengers had kept their seats the car would not have over- 
turned. Further evidence was given by the assistant engineer 
to the tramways department, who stated that he had examined 
the car after it fell and found the hand brake hard on, but the 
gear was not in position for reversing and the electric brake 
was not in position. The chief motor inspector at the depot 
to which the car was removed after the accident said that, 
when he had tried the electric brake, it had worked very 
effectively. Other evidence was also given to the effect that 
the car was in perfect condition after the accident. In the 
course of the inquiry Col. von Donop pointed out that drivers 
had been descending this gradient continually since 1900 with- 
out difficulty, and that there were many far worse hills con- 
stantly traversed by tramcars in different parts of the country. 
The official report of the inquiry will be published in due course. 


Electric Winding.—Mr. W. C. Mountain read a Paper on 
“ Electric Winding, considered Practically and Commercially,” 
before the Manchester Section of the Institution of Electrical 
Engineers on January 16th. The first part of the Paper con- 
tained detailed descriptions of the three-phase installation at 
the “ Preussen" colliery near Dortmund, which was equipped 
by the Allgemeine Elektricitiits-Gesellschaft, and of a con- 
tinuous-current plant installed by the Siemens & Halske Co. 
at Zollern II.“ colliery, also in Germany. A description of 
the former will be found in The Electrician, Vol. LIV., p. 582. 
In the second part of his Paper, Mr. Mountain discussed elec- 
tric versus steam winding from the economical point of view. 
À number of tables were given containing the actual costs— 
under various headings—relating to steam-operated winding 
plant, and further tables were given in which the estimated 
figures concerning electrically-equipped collieries for different 
outputs were tabulated. In all cases the total costs (including 
capital costs) were higher for electric than for steam operation. 
Mention was made here of the actual working costs obtaining 
at the Grand Hornu New Mine, Belgium (see The Electrician, 
Vol. LV., pp. 666 and 712), but since the capital costs were 
not available in this case, the total costs had again to be esti- 
mated. The conclusions, so far, referred to collieries only 
which generate their own current, and Mr. Mountain remarked 
that, in the case of electric power being bought from a com- 
pany, there was a possibility of electricity competing success- 
fully with steam for winding purposes. Whether the author’s 
conclusions are all correct or not we do not intend to discuss 
here, but we willingly endorse his last remark, especially when 
applied to collieries in which current is also put to other uses 
below and above pit surface. We may here recall the case of 
the Cambrian Collieries, who effected an annual saving of no 
less than £1,900 by giving up their steam-driven plant and 
replacing it by electrical machinery supplied with current from 
the mains of the South Wales Electrical Power Distribution 
Co. (Te Electrician, Vol. LIV., p. 263):— 

In opening the discussion, Mr. S. L. Pearce, who occupied the chair, 
hoped that the colliery managers and engineers present might be able to 
put electrical winding in a more favourable light. Mr. T. L. Hiller, 
after referring to the saving which could be effected by working a Rateau 
turbine with the exhaust steam from the main engine, remarked that 
there was something to be said in favour of centralisation where a 


number of small collieries were concerned. Mr. Braun. of the British 
Westinghouse Co., explained the technical details of the converter- 
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equaliser made by his firm for smoothing out the peaks of the load curve. 
He defended the friction (Koepe) pulley, and stated that in Germany the 
Government officials, and that 
frequently no deterioration could be detected. There was no danger of 
Mr. J. H. Chi:cote 
Brooking said that if electrical engineers had taken such a pessimistic 
view of electric lighting in its early days as the author bad done with 
regard to electric winding the electric industry would not be in the proud 
posinon it was to-day. Mr. F. Walker was in favour of doing away with 

e rum, and suggested a rack up the pit shaft and a 
motor within the cage itself. Mr. Mountain, replying to the discussion, 
said that storage batteries had not proved a solution of the problem, being 
A balance rope was economical. He 
did not believe in the friction pulley, for if the rope broke both cages 
He had never come across a colliery manager in this country who 


were tested every two years b 


smashing the pit-head gear through overwinding. 


heavy winding 


worn out in less than nine months. 


fell. 
would allow a friction pulley. 


High-speed Electrical Machinery.— Professor Silvanus P. 
Thompson concluded his series of Howard lectures on the 
above subject on Thursday, February lst, at the Society of 
Arts, and dealt with the design of alternators for steam turbine 
The main point where turbo“ alternators differed 
from the slower speed type was the much higher peripheral 
velocity necessitated by the impossibility of sufficiently keeping 
This causes the pole pitch to be 
greater than in the slow machines, and entails various modifi- 
cations in design, such as a considerable increase of stator core 
depth. The most important differences, however, are due to 
the enormous figures attained by the centrifugal force, which 
render special methods of construction necessary to obtain the 
required strength and avoid all possibility of shifting of 

rts, which might upset the balance of the rotating mass. 
The greater pole pitch also lengthens the end bends of the 
stator windings, which have to be arranged in special ways, 
additional precautions being required on account of the vreater 


driving. 


down the rotor diameter. 


stray field due to the increased air-gap, which is apt to cause 
idle currents in the end bends ; thus the end bends have to be 


bent well out of the way, and are usually securely clamped 
Fine windings cannot be used on the rotor coils, so 
that low excitation voltages down to 10 or even 5 volts become in 


in place. 


some cases necessary. After referring to these and other points 


of difference between the conditions of high-speed and low-speed 


practice; the lecturer threw on tho screen a fine series of illus- 


trations of actual machines and parts of machines, commenting 


on the different methods adopted by the various designers to 


overcome the difficulties which he had indicated. Starting off 


for thesake of comparison with some views of large slow-speed 
machines, including the 5,000 kw. alternator at Manhattan, 
the lecturer remarked how the difficulties of paralleling, which 
used to occur withslow-speed machines, had entirely disappeared 
with the advent of the steam turbine. He then showed some 
of the early revolving armature turbo-machines of Parsons. 
This arrangement soon, however, gave pluce to the now uni- 
versal revolving field type, a fine example of which was found 
in the 5,000 kw. Parsons turbo-alternators in the Carville power 
house of the Newcastle Power Co. A number of Brown Boveri 
macbines, varying in size up to 6,000 kw., illustrate the manner 
in which the field windings are embedded in slots cut in the peri. 
phery of thesolid steel forging formingtherotor. Great care was 
taken with these machines in the clamping of the armature 
end bends and, in most cases baffle plates are employed to 
direct the course of the incoming air for ventilation with a 
** chimney ” at the top for the outgoing air. Another type in 
which the field windings were contained in slots cut in a solid 
steel rotor was the Westinghouse turbo-alternator, although the 
slots in this case were arranged in the sides of the pole-pieces 
instead of entirely on the periphery. This type is a develop- 
ment of the early designs of Lamme.  Ventilating ducts 
are also milled out of the solid rotor. Reference was made 
to the vertical shaft machines of the General Electric Co. 
(U.S.A.) and British Thomson-Houston Co. for coupling to 
Curtis turbines, and it was pointed out that the ventilation 
current of air was in the opposite direction from most machines, 
being directed downwards in order to prevent the entry of 
steam due to any slight leakage, as the generator is situated 
directly above the turbine. A full description of these machines 
svill be found in Mr. Meyer’s recent article in our columns (The 
Electrician, January 12, 1906, p. 498). Further illustrations 
were given of the Oerlikon Companies machines, in which the 
pole pieces are dovetailed in, the American Bullock machine, 


659 


very similar to the European ty pes, and some machines of the 
Allgemeine Elektricitäts Gesellschaft, in which the outer 
housing is almost absent, the back of the core itself being ex- 
posed for cooling. The turbo-alternators of the Siemens-Schuc- 
kert Co. were of the type identified with the latest Continental 
practice, but in this country Messrs. Dick, Kerr & Co. still eetain 
the arrangement of a built-up stator with separate pole pieces 
(The Electrician, Nov. 24,1905, p. 218), and have not adopted the 
chimney form of ventilation. After giving his opinion as to 
the great future to be expected from steam turbine driving, in 
spite of the fact that the net gain in steam consumption was 
but small over the best types of reciprocating engine, Prof. 
Thompson concluded by expressing his thanks to 1nany manu- 
facturers who had so kindly put details of their machines at 
his disposal. 


ARRANGEMENTS FOR THE WEEK. 


To-day) FRIDAY, February 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting in the Municipal School of Technology, Sackville- 
street, Manchester. Paper to be read. Electrical Instruments, 
by H. A. Carney. 
INSTITUTION oF Civit ENGINEERS: STUDENTS’ SECTION. 
‘p.m. Meeting at 25, Great George-street, Westminster. Paper to 
be read: Electric Driving at the Locomotive Works of the 
North London Railway," by R. H. Mackie. 
SATURDAY, Pebruary 10th. 
JUNIOR INSTITUTION OF ÉNGINEERS. 
6:30 for 7 pm. Twenty-second Anniversary Dinner at the Hotel 
Cecil. 


MONDAY, February 12th. 
INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES' SECTION. | 
5 p.m. Meeting at Storey's Gate, St. James’ Park, Westminster, when 
Prof. W. C. Unwin, F.R.S., will deliver a special lecture on ** The 
Niagara Power Stations." 
TUESDAY, February 13th. 
Tramways AND LIGHT RAILWAYS ÁSSOCIATION. 
2:3) pam. Visit to the Baker Street & Waterloo Railway. Meet 
at Baker Street Station. 
LIVERPOOL UNIVERSITY ENGINEERING SOCIETY. 
5:30 p.m. Meeting at the University. Paper to be read: Labour- 
saving Appliances used in the Carbonisation of Coal," by H. E. 
Bloor. 
INSTITUTION or ELECTRICAL ENGINEERS : MANCHESTER LOCAL SECTION. 
7:10 pm. Meeting at the University Paper to be read: Idle 
Currents," by M. B. Field. 
INSTITUTION Or ELECTRICAL ENGINEERS : GLASGOW LOCAL SECTION. 
3 p.m. Ordinary Meeting at 207, Bath-street, Glasgow. The adjourned 
discussion on the following paper will be taken: The Main- 
tenance of Underground Mains," by G. L. Black. 


WEDNESDAY, February 14th. 
* DYNAMICABDLES." 
7 tor 7:30 p.m. Dinner at the new Gaiety Restaurant (“ Adam 
Chamber) Prof. Perry will preside. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM Locau SECTION. 
7:10 p.m. Meeting at the University. Paper to be read. Notes on 
the Construction and Maintenance of Overhead Equipment.” 
By R. N. Tweedy and H. Dudgeon. 
SOCIETY OF Ars. 
S p.m. Ordinary Meeting. Paper to be read: The Horseless 
Carriage, 1885-1905," by Claude Johnson. 
Rdn ENGINEERING BSociETY. 
S p.n. Meeting in the Benn Building, High-street, Rugby. Paper 
to be read: ‘‘ Lubrication,” by W. J. Parish. 


THURSDAY, February 15th. 
InsTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
7 for 7:3) p.m. Annual Dinner at the Holborn Restaurant. 


IxsTITUTION OF ELECTRICAL ENGINEERS: LEEDS LocAL SECTION. _ 

ia p.m. Meeting at the University. Paper to be read: Waste in 
Incandescent Electric Lighting, and Some Suggested Remedies,” 
by G. Wilkinson. | 


FRIDAY, February 16th. 
Roya. INSTITOTION. 


9 p.m. Evening Discourse on “ The Passage of Electricity through 
Liquids," by W. C. Dampier Whetham, F.R.S. 
SATURDAY, February 17th. 
Guascow TECHNICAL COLLEGE BcrENTIFIC SOCIETY, 
7:30 p.m. Meeting at the Glasgow and West of Ssotland Technical 
College, George-street, Glasgow. Paper tobe read: ** The Inglis 
Patent Boiler,” by G. Inglis. 
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ELECTRIC POWER DISTRIBUTION IN NORTH WALES. 
(Concluded from page 625.) 


Four sets of feeders leave the power house. One runs 
directly to the Oakeley quarries at Blaenau Festiniog, a dis- 
tance of 74 miles. Two go to the quarries at Nantlle, by way 
of the Llanberis Pass, being led across the western base of 
Snowdon from Llanberis to Quellyn lake and thence along the 
valley to Nantlle, a total distance of 138 miles. The fourth 
will supply the Dinorwic and the Glyn Rhonwy quarries; it 

Y Quarries 
Glyn Rhonwy 


Quarries Lianberis 
oN 


Festiniog Q) 


Quarries 


. ) UO Port Madoc m 
Fic. 14, —DiAGRAMMATIO SKETCH SHOWING ROUTE OF TRANSMISSION LINES. 


runs on the same poles as the Nantlle lines to Llanberis, and 
branches are taken to the two quarries which are 6 and 
74 miles respectively from the power house. All these lines 
are shown diagrammatically in Fig. 14. The light railways 
from Portmadoc to Carnarvon will be fed from the Nantlle 
transmission lines. The actual route followed by the trans- 
mission lines is shown in the map (Fig. 3) published on p. 579 


Section 
through 
AA. 


Fic. 15.—INsULATOR AND METHOD OF ATTACHMENT. Scale, 4 Full Size. 


of our issue of January 26th. 9mm. wire is used on the 
Nantlle route, 8 mm. on the Festiniog route and 6 mm. on the 
Dinorwic line. 

On all the routes the poles are spaced 120 ft. apart on the 
straight rans, and the average distance apart (including curves) 
is about 100 ft. Most of the poles are wooden, but in some 
parts a light iron lattice-work construction has been preferred 
to resist the wind and falling rocks. The poles are well creosoted 
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and are set in concrete. Plain wooden bracket arms are em- 
ployed, and the three lines for the three phases are set one 
above the other. The telephone wires, which are carried on 
the same poles, are of course revolved. Fig. 15 shows the type 
of insulator employed and the method of fixing it on the poles 
which only carry three wires. It is of white porcelain with 
an iron po Fig. 16 gives the design of these single poles, 
Fig. 17 shows the nine-wire poles employed on the Llanberis 
route (similar construction is 
used for the six-wire route from 
Llanberis to Nantlle), and Fig. 19 
is the iron lattice-work pole. | 
All the poles on & roadway 
or footway o a ring of galva- 
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Fic. 16.— POLE FOR THE 
FEsTINIOG TRANSMISSION LINE. 
Scale 1:60. 


NANTLLE 
TRANSMISSION LINE. Scale 1:60. 


LLANBERIS AND 


nised iron with sharp points about 12 ft. 6 in. from the ground, 
and a danger board (Fig. 18) bearing an inscription both in 
English and Welsh is fixed to them. In such positions also a 
guard net is provided. A simple piece of channel iron, shaped 
as shown in Fig. 20 is fixed to each pole with a clip, and six 
galvanised mild steel wires 5 mm. in diameter are strung from 


pole to pole, being fastened to tho eye-bolts. The net thus 


formed is completed by 3 mm. cross-wires bound on to the six 


O O 
— WARNING — 


TAKE NOTICE IT IS 
DANGEROUS TO 
TOUCH THE WIRES 


M À—M 
— RHYBUDD — 
DALIER SYLW MAE 
YN BERYGLUS I 
5 BHOWIFRAU 


Fic, 18.—DaNaEB Boarp. Scale, ] Full Size. 


longitudinal wires about every 1ft. 9in. This guard net is 
earthed, the iron lattice poles are also earthed by a copper earth 
plate 5 ft. square every fifth pole, and a 6 mm. copper wire 
runs from pole to pole above ground, so that each is effectively 
earthed. 

As a protection against lightning, lightning-arresters of the 
British Thomson-Houston Co.’s pattern are provided on all 
routes every 3 miles. These resemble the arresters employed 
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on the Lancashire power scheme. They consist .(Fig. 21) of 
three groups of five short metal cylinders, each group con- 


elements is a single-blade switch to enable the arrester to be 
disconnected from the line when the spark-gaps are being 


stituting a series of air gaps. In series with each set is a | cleaned. In addition to these, each line is furnished with a set 
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Fic. 19.— DETAILS OF 
INN LATTICE - WORK 
PoL&. Scale, 1:60. 


Fic. 20.— ATTACHMENT 
or SarRTY DEVICE TO 
WoopkEN Po es. 
Scale: 3 in. 1 ft. 


pair of horizontal carbon pencils forming a non-inductive resis- 
tance sufficient to prevent a large current from the line from 
following the lightning discharge. Above this group of 


of three horn lightning arresters in the power house, and a set 
of water-jet lightning arresters is connected to each side of the 
feeder bus bars. Both of these were shown in the drawings 
and diagram of the switchboard in our last issue, but we now 
illustrate them to a larger scale (Figs. 22 and 23). The horn 
lightning arrester constitutes a spark-gap with horn-shaped 
terminals between the station end of the 
feeder and earth ; a carbon resistance is 
inserted in the earth circuit of the one 
horn to limit the current from the gene- 
rator which follows the path of the light- 
ning spark, and a choking coil, formed of a 
short spiral of bare copper wire, is con- 
nected in the line to the station side of the 
point where the arrester is attached to pro- 
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Fic, 22.—Dgrraits or Horn LIGHTNING 
AnRESTER. Scale, 1 in. 1 ft. 


Fic. 21.— P. T.-H. LionBr- 
NING ARRESTER. 


tect the generators, &c. The water-jet arrester, on the other 
hand, constitutes a permanent leak of high resistance between 
each bus bar and earth. Each 'bus bar is connected to a 
hopper-shaped trough mounted on an insulator; and a stream 


Fic; 23.— DETAILS or WATER JET LIGHTNING ÁRRESTER. 
i Scale: Lin.=1 ft. 


of water flows from this to an earthed funnel 1 ft. below the 


bottom of the nozzle in this trough, and thence to the waste 
pipe. The troughs are kept filled by pipes leading from the 
water service and terminating 1 ft. above the top of the troughs. 
The terminals and other details of both forms of arrester are 
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clearly shown in the illustrations. Messrs. Ferranti supplied | of the gradients. Inthe transport of the line material traction. 
them to Messrs. Bruce Peebles & Co. as part of the switchboard engines were of course used as much as possible, and when the 
sub-contract. | line was far from the roads and extended across country, light 

Owing to the nature of the country and the weather condi- rails were placed down temporarily, and the material was con- 
tions, it need hardly be said that the contractors experienced veyed on trolleys. In the case of high hills, a winding engine 


Fic. 24.—View ON THE NANTLLE PoLE LINE. 


unusual difficulties in carrying out the work which has been | was used to draw up the poles, &c. Fig. 25 shows this in use 
continued without intermission through this winter. Those | ona steep hill facing the power house, but this photograph, again, 
who know the rainy climate in the Snowdon district and the | was taken in a comparatively easy place. The workmen had to 
keen winds that prevail there in the winter will appreciate this. | camp out frequently, under canvas, for several days at a time, and 


Fia. 25.—WINDING ENGINE DRAWIKG LINE MATERIAL UP THE SIDES OF A STEEP HILL. 


All the material had to be brought by road from Portmadoc, ! each man was furnished with a waterproof suit as part of his 
Carnarvon, Rhyddu or Llanberis—that is to say, at least 8 miles | equipment. T'he contractors were fortunate enough to secure the 
to the power house—and the transmission lines from there are | late Sir Edward Watkin's chalet, which is only a short distance 
almost entirely across country. Fig. 24 is a typical view on | from the power house, and it has proved invaluable to them asa 
the Llanberis pole line, but it represents by no means the steepest | dwelling house and offices for their engineer-in-charge, in which 
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also engineers who had to visit the work occasionally could be put 
up. We were most grateful for this hospitality after a long day’s 
journey and an inspection of the work in inclement weather. In 
addition to our thanks to the contractors and their represen- 
tative, Mr. W. V. Waite, we wish to expreas our indebtedness 
to Messrs. Harper Bros., the consulting engineers (particularly 
to Mr. L. P. Szilagyi, who had charge of the electrical part of the 
design in London, and Mr. L. D. Taylor, their engineer on the 
work), and to Mr. E. W. Beutell, chief engineer to the North 
Wales Power & Traction Co., who came over from Llanberis 
on purpose to meet our representative. Without the assistance 
of these gentlemen, who placed all information, drawings and 
photographs at our disposal, we should have been unable to 
give our readers so complete an account of this interesting 
power-transmission scheme. 

The North Wales Power and Traction Co.’s office is at Llan- 
beris, which is the headquarters of the goneral manager, 
Mr. G. C. Aitcheson, and of Mr. Beutcll. The price charged 
for power will vary from £d. to 11d. per unit according to the 
load factor. A second power-house will be erected a few miles 
to the south of Conway, in which power will be obtained from 
Llyn Eigiau in much the same way as from Llyn Llydaw in 
the present case. The pipe line will be shorter, however, and 
the head about the same. Out of a total capacity of 6,000kw., 
4,000k w. will be taken by an industrial company with a 24-hour 
load factor, which will establish works there for the purpose. 
A further 1,000 H.P. has also been applied for, 


CRANE MOTORS AND CONTROLLERS.* 


BY CLAUDE W. HILL. 


There is at present considerable diversity of practice in determin- 
ing the size and rating of motors for crane work, the object in all 
cases being to obtain a size of motor such that in the ordinary work- 
ing of the crane its temperature rise shall not exceed what is usually 
considered to be a safe figure, this in English practice being generally 
75°F. If the temperature rise is less than this the motor is larger 
and more expensive than is necessary, while if the rise is higher 
there is the possibility of injury to the motor. In the case of cranes 
for a specified duty going through a known cycle of operations all 
day long the work of the motor is known beforehand, and the most 
convenient method of specifying and testing is to specify that the 
motor, whenrun continuously at a given horse-power, shall in a stated 
time attain a temperature rise which shall correspond with that which 
it will attain when driving the crane all day long in the usual way. 
The point to be determined here is the method of calculation by 
which we can ascertain the load and time which shall produce a 
rise of temperature equal to that produced in the usual way of 
Miei f This is one of the points with which it is proposed to deal 
in this Paper. 

It is sometimes desired by purchasers that the motor shall be 
tested by running it intermittently at its stated horse-power fora 
sufficient time for its temperature to become steady. This is an 
unnecessarily expensive way of testing, : nd is, moreover, useless, 
because we cannot introduce the same starting conditions as to 
friction of repose and inertia load as will be encountered in actual 
work. In the general run of crane work we do not know before- 
hand what the average work of the crane will be, so that the size of 
the motor has to be & more or less fortunate guess. It is owing to 
this uncertainty that the diversity of practice already mentioned has 
grown up. Soine of the more common methods of specifying are as 
follows :— 

(1) The horse-power required to lift or move the load, plus gear- 
ing losses, is taken as the brake horse-power of the motor. The 
motor is specified to be of this power, with a load factor of 20 per 
cent., 25 per cent., &c. (as the case may be), with continuous runs 
not exceeding, say, five minutes and temperature rise of 75°F. Thus 
a motor of 10 B. H. p. with 20 per cent. load factor, if worked inter- 
mittently at 10 B. H. p. with periods of rest four times as long as the 
periods of working, the latter in no case exceeding five minutes, 
would have a final mean temperature of 75°F. above the atmosphere. 
(2) The horse-power required to lift or move the load, exclusive of 
gearing losses, is taken as the brake horse power of the motor. The 
motor is specified to be of this power and to be capable of exerting 
double power for a few minutes. (3) The horse-power required to 
lift or move the load, plus gearing losses, is taken as the brake 
horse-power of the motor. Itis specified to maintain this power on 
& continuous run of one hour with a rise of 75°F., and to maintain 
half this power for four hours with the same rise of temperature 


: Paper read before the Institution of Electrical Engineers yesterday. 


(4) The horse-power required to lift or move the load, plus gearing 
losses, is taken as the brake horse-power of the motor. It is speci- 
fied to maintain this power on a continuous run of }, 4 or 1 hour, as 
the case may be, with a rise of temperature of 75°F. 

In cases where the work of the crane cannot be exactly ascertained 
beforehand, the author considers that the last method of specifying 
and testing is most convenient both to the purchaser and the maker. 
The decision us to whether a }, i or l-hour motor is most suitable 
in such cases cannot be settled by calculation, but is & matter for 
judgment based on previous experience. An examination into the 
characteristics of 1, $ and 1-hour motors is, however, of assistance in 
forming a decision, and is another point with which it is proposed to 
deal in the present Paper. 

Rise of Temperature.—For the calcul ations relating to the rise of 
temperature, the author has availed himself of Goldschmidt’s Paper, 
Journal of Proceedings, Vol. XXXIV., p. 660,* and has used the 
formula given by Prof. Silvanus Thompson in the discussion— 


t 

C,=M x (1 -2718 F), 3 (1) 
in which M is the final rise of temperature of the motor when run- 
ning continuously, C, the rise of temperature at any time t from 
commencement of run, and T the time in which the rise of tempera- 
ture M would be attained if there were no loss of heat, time being 
taken in minutes. 
. The value of M is found by formula No. 2 which was first given 
by Mr. W. B. Essont in his Paper at this Institution in 1888— 

M=CW/S, . . . . . 2) 

in which C represents the rise of temperature for an energy loss of 
1 watt per square inch of radiating surface, W the watts, and S the 
surface in square inches. 


| Magnet. 
| 5 Ar- "e m 
speed o ma- C 
Type of machine. | armature. |ture| taking | taking 
Ft. per min. | C. | outer | whole 
mE surface. | surface 
1. Bipolar open-type drum with 
armature overhead (Type a) 2,914 20:b| 50:25 119 
2. Same machine | 1,850 |27°4| 59:36 140 
3. Do. do. TETP PP | 925 47:0; 69:8 164 
4. Four-pole open-type drum arma- | 
ture, having end connections | 
which were very open and aet up 
a strong draught (Type b) .... 1,734 12-0| 27:0 
5. Totally enclosed bipolar drum 
1,507 62 5 142 


with toothed armature (Type c) | 


For purposes of comparison some values of C, taken from machines 
of widely different design, are given in the Table above and Fig. 1. In 
Fig. 2two curves are given, taken from the first machine in Fig. 1,show- 
ing how the value of C, both for the armature and magnets, varies with 
the speed: The temperatures were in all cases taken by thermometer, 
and on six-hour runs. In the case of a machine running intermittently, 
in order to determine its ultimate mean temperature we require to 
know the rate at which its temperature rises when working and the 
rate at which it cools when stopped. By taking the differences of 
rise and fall over the successive periods of work and rest and sum- 
ming them, we obtain a curve which ultimately becomes flat. 


` The Heating Curve.—In order to determine the value of T in 
formula No. 1 we require to know the specific heat and volume of 
that portion of the machine to which the formula is being applied. 
For an insulated coil we require to know the mean specific heat, 
which we can derive from the respective specific heats of copper and 
cotton insulation. The specific heat of such a coil will vary with 
the space factor, and, taking copper at 0:005 and cotton insulation 
at 0:88, the curve, Fig. 8, has been prepared showing the relation. 
A further curve, Fig. 4, has been prepared from this, showing the 
relation between the space factor and the watts per cubic inch which 
would raise the temperature of the coil at the rate of 1?C. per 
second if there were no losses. 


* An abstract of Mr. Goldschmidt's Paper appeared in The Electrician, 
Vol. LIV., p. 878. 

t Journal Institution of Electrical ak p Vol. XIX., p. 148. 

+ Similar curves are given in Parshall and Hobart's Electric Gene- 
rators," and Prof. Thompson's Dynamo Electric Machinery." 
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From the known dimensions of the coil the value of T can be 
found from formula No. 8— 
(3) 


T-MW/ G02 .. 


in which w, are the watts per cubic inch of coil and W the watts per 
cubic inch (taken from Fig. 4), which would cause the temperature of 
the coil to rise at the rate of 1°C. per second. In the case of open 
machines a curve based upon the above value of T seems to agree very 
well with the curve found by experiment, as may be seen in Mr. 
Goldschmidt'^ Paper, and the curve in Fig. 5. With enclosed 
motors, in determining T it appears to be necessary to include some- 
thing more than the dimensions of the coil, &s some portion of the 
machine carcase in proximity to the coil is heated to practically the 


Values of C. 


599 1,600 1,500 2,000 2,500 3,000 
Peripheral Speed of Armature, Feet yer Minute. 
Fid. 2. 


same temperature. Thus, if we base T on the dimensions of the coil 
only, we get a curve which is considerably to the left ofthe observed 
one; while, if we base T upon the specific heat and volume of the 
entire machine, we get & curve which slopes away very much to the 
right of that found by experiment. Thus, in finding the watts per 
cubic inch, upon which the value of T depends, we must add to the 
volume of the coil some portion of the volume of the machine car- 
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Space factor, 0:38. 

Watts per cu ic inch, 0457. 
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Rnace Factor, 0:28. 


| | T=38°5 x 2'36=79'1. 
the coil) by a constant, K, found by experiment from the nearest 
p rallel cae. The value of K is given by the formula No. 4— 

K- tx Log 27718 (4) 


J SERIEN 
Tx (Los 1 — Log(1 E )) 
in which ¢ is the time from the commencement of the run at which 


a temperature is taken, C, the temperature at that time, and M, as 
before, the final temperature to which the coil rises. Examples are 


50 


given in Figs. 6 and 7, taken from the totally. enclosed machine 
shown in Fig. 1 This machine was of somewhat special design for 
a special purpose, and possibly the discrepancies between the various 
curves would not be so great with a machine of more ordinary 
type. Also itshould be mentioned that the armature test was made 
with a current 2°25 times the normal, and that it was not run up to 
the final temperature of 185°C., this being calculated from the con- 
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Curve A (Calculated). 


Wat s per cnbic inch, 0:675. 
: . Watts per 1*^. pe’ second, 3“. 
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stant 09:5 found from a six-hours' run at normal load, in which, 
unfortunately, no intermediate readings were taken. 


The Cooling Curve.—AÀn example of a cooling curve, taken off a 
coil of similar dimensions to that of which the heating curve is 
given in Fig 5, is given in Fig. 8. This curve may be calculated by 
reversing formula No. 1, but multiplying T by a constant K', which 
must be found by experiment, as it will be found that, although all 
machines cool down at a slower rate than they heat up, the rate of 
cooling varies with the design of machine. 

Machines of 1, and 1 Hour Ratings.—In Table I. the temperature 
data have been worked out for three sizes of machine—A, B and C. 
For each machine a series of temperature curves, such as those 


per Second 


Watts per Cubic 
inch of Coil gir 
ing a Rise of VC. 


O°] 0*2 0:3 0*4 a'h 0:8 07 0:8 09 10 
Space Factor. 


Fia. 4. 


shown in Fig. 9, havebeen calculated, and from these curves, such 
as Fig. 10, have been prepared, showing the relation between length 
of run and horae-power for a temperature rise of 41°5°C. (75?F.). 
For each machine the load has been worked out for & temperature 
rise of 41°5°C. on a run of 2, $ and 1 hour, the winding being the 
same for each rating. It will be noted that notwithstanding the 


th | heavy loads the reactance voltages, even at the }-hour ratings, are 
case; but asthe amont of this additional volume is indeterminate, not excessive. 


we may instead multiply T (taken from the known dimensions of 


If, however the machines were wound for a circuit 
of double the voltage (i. e., 440 instead of 220), these reactance vol- 
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Curve A (Calculated for Curve B (Calculated for 
Armature Coils only). whole Armature). 
Space Factor, 0:84. Specific Heat of whole Arma- 
Watte per cubic inch, 3:66. ture, 0117. 
Waites per 1°C. per second, We tts per 1'C. per sec.. 40°5. 
86-2. Watta per cubic. inch (iron 
M-185. T2149. and copper losses), 1°78. 
M-185. T=61'5. 

Curve C (Observed). 
T-5015x2:02—135. 


tages would also be doubled, and it would then be desirable to use 
commutating poles. 

The armature data have been worked out for each machine, but 
magnet data have only been got out for machine C. "These figures 
show that as T has not the same value for both armature and 
magnet, their respective rises of temperature, if the windings remain 
the same, will not be the same at the different ratings Thus in the 
example given the armature and magnet rises practically correspond 
to the 4-hour rating, while for the }-hour the magnet rise is greater, 


Degrees Centigrade. 
S 


It has been generally 
noted among crane makers that }-hour rated motors have a habit 


and for the 1 hour less, than the armature. 


of burning out with a facility which has been somewhat surprising 
to them. If, however, we look into the matter we find that it is 
not so surprising that this class of machine should fail with quite 
moderate overloads. A sudden evolution of heat such as would be 
caused by an overload does not immediately spread throughout the 
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armature. Being localised, it heats a smaller volume, so increasing 


the rate of rise, while at the same time the amount of heat gene- | THE ROMAPAC SYSTEM OF TRAMWAY PERMANENT 
rated is proportional to the square of the current. WAY CONSTRUCTION. 


On the above assumption some figures of a rough character have 
been worked out, and are given in the lower part of Table II. These 
show how very rapidly the rate of increase of temperature increases 
with the overload on short-rated machines. From the figures in 
Table I. we may conclude that the }-hour motor has a very limited 
field of application, while the 34-hour motor is suitable for the gene- 
rality of cranes having low load factors,“ and the 1 hour motor is 
suitable for cranes which are worked moderately hard. 

Motors working ona known Cycle.—Taking the simplest case of 
a motor working at a given horse-power for a sta'ed time and then 
standing for a stated time, the final mean temperature above the 

80 


Tnis system of tramway rail construction was designed with the 
object of enabling tram lines to be repaired when badly worn at a 
minimum of cost and inconvenience. The Romapac rail itself is 
constructed in two parts, the lower portion of which is a permanent 
fixture laid in the usual way, the upper part, or about 41 per cent. 
of the whole being renewable without disturbing the lower portion. 
The advantages of such a system are obvious; not only is a ver 
much smaller amount of steel discarded on recewals than wit! 
ordinary rails, but the removal of the wearing portion of the rail 
only necessitates taking up about 9 in. of the roadway on cach side 
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atmosphere will be attained when the rate of heating x the time of 
working equals the rate of cooling x the time of standing. This has | of the metals, and the labour of laying the lower portion of the rail 
been worked out for the machines A and C, and in Figs. 11 and 12 | does not have to bo repeated. In addition to this, it is possible to 
eurves are given showing the relation between load faetor and arrange the joints in the top portions of the rail so that they are 
final temperature when the machines are run at the same horse- | intermediate to the joints in the lower part giving a very smooth 
wer as would result in a rise of temperature of 41°5°C. in one running joint. A section of the rail is shown in Fig. 1, The 
our's continuous run. We note that for the same rise of tempera- | lower section has grooves at the sides over which the flanges of the 

ture the load factor of the small machine is greater than that of upper section are fred 80 as to grip the head of the girder. 
the large one. This illustrates the point that for a given load The use of a compound rail such as this is not eatirely new, but 
factor and rise of temperature the larger the machine the longer | the novelty lies in the special machinery employed to effectively 
must its time rating be. | ; "ew . combine the two sections, and to afterwards cut them apart when 

A point which has to be taken into consideration is that each time | worn so that a new upper section can be fixed. The plant comprises 
the motor is started its current, for a time, exceeds the normal to a | a rolling-on machine, which rolls the depending flanges of the upper 
greater or less extent, and we ought, therefore, in our calculations, i 
to take the mean current during the working period, and not merely 
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the current after the motor has settled to its steady speed. If the 
working period is short, we may for practical purposes take the 
equivalent current during the period to be as given in formula No. 5— 
C2. f. FECE » 
per. gat! ak w^ v9. TR. ee AS 
Vise 
in which C, is the mean starting current, t, the starting period, 
C, the normal running current and t, the normal running period. 
In Fig. 11 for machine C three curves are given, one in which no 
account is taken of the starting current, a second in which the 
mean starting current is taken at 1:5 times the normal and a third Fic. 2.—ROoLLING-ON MACHINE. 
in which it is taken at twice the normal. 

In Fig. 12, for machine A a curve is given for normal current | grooved sec ion inwards, so as to clasp round the head of the under 
only, and a second in which the mean starting current is twice the | Permanent T-section. The action of this cold rolling on is so powerful 
normal. In all these cases the starting current is taken as being | that at a test made by the Sheffield Test Works, the adhesion of 
on for 15 seconds out of a working period of one minute. An exami- | (pe top section to the bottom section in a length of only 1 ft. was 
nation of these curves shows how very necessary it is to take into | found to be 28 tons. The details of the fixing machine are shown 
account the starting currents when the working periods are short. | in Fig. 2, the rollers being clearly seen on each side of the rail. 

(To be concluded.) The whole machine with its driving engine is shown in Fig. 8. 

* Mr. Hill has made use of the expression power factor throughout | The equipment for removing worn rails consists of a cutting 
his Paper, but we have taken the liberty of altering it to load factor,” as machine which cuts a groove into one of the depending flanges of 
power factor has a different significance to our readers, and Mr. Hill’s | the rail to a depth of one-third to one-half the thickness of the 
definition approaches more nearly to the accepted definition of load factor, | metal and a breaking-off machine (see Fig. 4), which, when applied 
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to the two sections, breaks off the partly cut flange, thereby releas- 
ing the head rail. These two operations do not in any way injure 
or disturb the unde: section. 

In the construction of new lines, the rolling-on machine only is 
required. The lower girders being fixed in their place, fished and tied 
to gauge, the top section is laid on the under girder and the machine 
travels along the rail gripping the two parts firmly together. The 
capacity of the machine for rolling «n the top section exceeds 10 ft. 
per minute. In the repair of lines the cutting and breaking machines 
travel along the rail followed by the fixing machine which rolls on 


Fic. 3.—CoMPLETE MACHINE WITH STEAM ENGINE 


the new head rail. In this operation, there is no interference with 
the permanent way beyond the removal of the setts immediately ad- 
joining the line. Favourable reports have been made on the me- 
chanical properties of the compound nail by Mr. J. H. Wicksteed. 
We understand that the Romapac Tramway Construction Co. have 
already carried out a contract on this system for the Leeds Corpora- 
tion, so that the method may be said to have already passed beyond 
the experimental stage. The machines will work not only on the 
straight portions of the line, but also round such curves as occur in 
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Fic. 4. —BrEAKING-OFF MACHINE. 


practice. A report ot Mr. J. B. Hamilton, the general manager of 
the Leeds City Tramways, estitnates the saving in cost by the adoption 
of this system at 53} per cent. compared with the cost of the old 
. system of entirely relaying the track. He also calls attention to 
the rapidity with which a length of rail can be relaid at the least 
possible inconvenience to the general public, and the lessening of 
rail movement through loosening at the joints, owing to the joint 
at the top section and the joint of the under portion being staggered. 


THE ELECTRIC PRODUCTION OF NITRATES FROM 
THE ATMOSPHERE.* 


BY PROF. SILVANUS P. THOMPSON, D.SC., F. R. Z. 


There are rare occasions when a scientific man, after a careful and 
impartial survey of gradually accumulated facts and of the tenden- 
cies they reveal, points out the inevitable conclusions to which they 
lead, and by pointing out those conclusions seizes the ear of the 
public and awakens it from its habitual attitude of indifference. 
Such an occasion arose in the autumn of 1898, when Sir William 
Crookes, in his Address as President of the British Association, 
reviewed the food problem, ard pointed to the narrow margin of 
safety which for the white races of the globe stood—and stands 
between demand and supply, and to the serious menace of an im- 
pending famine of bread. This was an absolute certainty within the 
measurable distance of less than half a century, unless the scientific 
chemist should step in to stave it off. 

His argument may be concisely stated as follows: The cumula- 
tive experience of mankind shows that for the brain-working and 
muscle-using people of the world, the appropriate staple food is 
wheat. Wheat can be grown only in the temperate regions, and on 
certain soils; its present acreage is known, and the maximum pos- 
sible acreage can be estimated, being defined by ascertainable 
geological and meteorological conditions. The number of wheat- 
eating individuals in the world is growing at a greater rate than the 
acreage devoted to wheat. Under this increasing demand for wheat 
the land still available for wheat. growing is being rapidly taken up, 
and at the present rate of increase will be entirely taken up before 
the middle of the twentieth century. Ofthe possible new wheat lands 
within the temperate zones, though much has come into (wheat) 
cultivation during the last 25 years, particularly in Manitoba, 
Dakota, Queensland, New Zealand and Argentina, some so brought 
ander cultivation is already being devoted to other uses. and as 
towns grow up in these regions the available acreage in each begins 
to contract. As an illustration of this tendency, it may be noted 
that in Ontario from 1880 to 1898 the acreage under wheat eultiva- 
tion decreased by 54 per cent. India needs all the wheat she can 
grow for her own starving millions. Strange as it may seem, the 
United States will soon reach the position of having to import supplies. 

Looking ahead for some 30 or 40 years, we are, therefore, within 
measureable distance of a time when the last available acre will be 
occupied. 

If and when that time comes, the only chance of averting famine 
lies in increasing the output per acre. 

Such was Sir Wm Crookes’ argument, statistically demonstrated. 

Now, all crops require some special manurial agent—some need 
nitrogen, some potash, some phosphates. Wheat requires nitrogen, 
not free“ as it exists in the air, but chemically “ fixed," either in 
the form of ammonia or in that of nitrates. Nitrogen is indeed 
acquired frog: the atmosphere by vegetation, and “ fixed" slowly 
and with difficulty by processes which cannot be either accelerated 
or augmented. It is in particular assimilated through bacterial 
agency by clover and other leguminous plants. Fixed nitrogen is 
also supplied by natural manures, but in the vast wheat fields of 
the world these manures must necessarily be other than those fur- 
nished by existing animals. In defiance of the warnings of Liebig 
half a century ago, we in England still throw away as worthless the 
sewage and drainage of our cities. The ancient deposits of the 
guano beds are all but exhausted. Sulphate of amwonia, a bye- 
product of our gasworks, is an artificial fertiliser of high value, but 
its total is scarce a twentieth of the future demand, and any gre st 
increase in its production is problematical. The great fertiliser 
available and used in ever-increasing quantities is nitrate of soda, 
known as Chili saltpetre. Beds of this substance, the product of 
ages, occur as a native product in a narrow tract between the Andes 
und the lower hills near the coast. To every part of the world Chili 
saltpetre is exported from these mines, and the vast output has 
imade colossal fortunes. In 1894 just over 1,000,000 tons were ex- 
ported ; in 1898, at the date of Sir William Crookes' address, the 
yearly export was 1,250,000, and this had risen in 1905 to 1,559,000 
tons per annum, the increase being about 89,000 tons per annum, 
or some 4 per cent. per year. It is said by one of the best autho- 
rities that the supply will last for 50 years at 1,000,000 tons & year. 
Dr. Vergara puts 1993 as the date of exhausion at present rates. Of 
all the nitrate of soda produced, about one-fifth is used for the 
manufacture of nitric acid; of the rest a certain fraction goes for 
fertilising the beetroot crop for sugar, but the bulk is used a; a 
manure for wheat. 

But wheat eaters are increasing; and if the possible wheat 
acreage cannot much increase, then the only alternative is to increase 
the output per acre by dressing with fertilizers. The average crop 
per acre all over the world is only 12°7 bushels; but in Denmark, 
Great Britain, New Zealand, Norway, Germany, Belgium and 
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Holland, the yield is over 20 bushels, and in France, Hungary and 
Roumania nearly 20 bushels per acre. In the United States it is 12; 
in Australasia, India and Russia it is under 10. To bring the 
average of the world up from 12/7 to 20 bushels per acre will re- 
quire the use of 14 cwt of nitrate of soda (or its equivalent) per acre. 
The price (at Liverpool) has varied between £7. 7s. 6d. to £10. It 
is now £10, 15s, to £11 per ton. During the years 1891-95 the 
mean number of acres growing wheat was 159,000,000; and accord- 
ing to the cereful estimate of Sir William Crookes this cannot be in- 
creased beyond 259,000,000 or, say, in round numbers, 260,000,000. 

Now 25 years hence—in 1931—there will be 746,100,000 bread 
eaters, demanding 4:5 bushels per head (including an allowance of 
0:6 bushel per head for seed sowing), or requiring a crop of 
3,357,000,000 bushels. At the present average crop of 127 bushels 
per acre, this requires 264,000,000 acres—slightly in excess of the 
maximum available area. Any increase in the white populations 
of the world beyond this point will bring about a wheat famine, unless 
the average output per acre can be raised. Assuming that it can 
be raised to 20 bushels, this will stave off the impending famine 
for 85 or 40 years only. But to achieve this, there is involved a 
consumption of at least 14 cwt. of nitrate of soda, on the average, 
for mà of the 260,000,000 available acres. This is, broadly, 
12,000,000 tons per annum more than at present. But if at the 
rate of 1,000,000 tons per annum the Chili nitrate beds will only 
last for 50 years, then at the rate of 12,000,000 tons per annum 
they wculd be exhausted in little more than four years. Suppose 
that the extent of the Chili deposits has been underestimated, and 
that the experts are 100 per cent. wrong; even then eight or nine 
yan of such a tremendous demand will exhaust them. What 
then ? 

The resources of civilisation are, however, unlike the Chili beds, 
in that science knows no finality ; and the possibilities of inven- 
tion cannot be limited. Sir William Crookes himself gave the clue 
in the words: ‘‘ Starvation may be averted through the la*oratory." 


Now, consider the immense quantity of nitrogen that exists in 
the free state in the air—four-fifths of the whole atmosphere. If 
available it would be practically an inexhaustible supply. Over the 
whole earth there exist about 4 trillion tons. The quantity hang- 
ing over London alone, and pressing down with a weight of about 
7 tons on every square yard, is several times greater than the entire 
quantity stored up in all the beds of Chili. There is some 4 tons in 
this theatre—worth nearly £240 if it were but “ fixed" as combined 
nitrogen in 22 tons of nitrate of soda, but, being uncombined and 
free, it is absolutely worthless. 


We can make nitrogen burn with oxygen, but only by pumping 
electric energy into it to keep up the combination ; for while in ordi- 
nary combustion, as when carbon combines with oxygen, heat is 
given out, the formation of nitric oxide is an endothermic reaction 
absorbing heat. To the celebrated Cavendish we owe the observa- 
tion in 1781 that when hydrogen is burned with air the product is 
not pure water, but contains some nitric acid, so that to a certain 
extent nitrogen is combustible. And five years later he demon- 
strated that by passing electric sparks through air, the whole of the 
nitrogen could be removed by giving sufficient additional oxygen, 
and supplying energy enough in the form of a sufficient quantity of 
electric sparks. Now, this experiment has been known for 120 
years, and there has, therefore, been a prima facie case for thinking 
that the fixation of atmospheric nitrogen by electric means might 
be one day realised as an industrial process. Doubtless Nature in 
her laboratory does, by means of lightning flashes, actually produce 
this very combination, but in minute quantities. 

The electric arc, which Davy first showed in this historic theatre 
in 1804, is a flame, less hot, it is true, than the hottest sparks that 
can be produced, yet at the enormous temperature of some 3,800 
absolute degrees. To Professor (now Sir James) Dewar, who gave 
a Friday night discourse on the subject in 1880, we owe the dis- 
covery that both nitrites and cyanogen compounds are formed in the 
arc; and in particular he investigated the yield of nitrites, using 
Siemens’ machines and lamps, and also using Jablochkoff candles 
with the alternating current of a De Meritens generator. With the 
Siemens’ machines the highest yield was with the lamp adjusted to 
burn with a long arc, when he obtained 804 milligrammes per hour. 

The amount of electric power absorbed is not known— it must have 
been about a kilowatt. With the De Meritens current at its highest 
intensity 1,257 milligrams of nitrous acid per hour was the greatest 
output. Sir James Dewar concluded that nitric peroxide is formed 
In the arc but subsequently reduced to nitrous anhydride by contact 
with the red-hot carbon electrodes or other reducing products. 

Later, in 1892, Sir William Crookes showed at a soirée of the 
Royal Society an experiment on the flame of burning nitrogen, in 
which a strong induction current being passed between terminals 
the air burns with a powerful flame producing nitrous and nitric 
acids. Almost at the same time Lord Rayleigh in the course of the 
classical experiments which led to the discovery of argon, fitted up 
apparatus for performing the operation on a larger scale. His 
figures yield the result that it would require 1 kw.-hour to form 74 
grammes óf nitrate of soda. 


Commenting on the state of investigation in 1898 Sir William 
Crookes foresaw in these experiments the possible development of à 
mighty industry destined to solve the food problem. He reminded 
his audience that though electricity generated by coal and steam. 
engines might be too costly for industrial purposes, water power as 
at Niagara furnished a far cheaper source, and calculated on the 
basis of Lord Rayleigh's experiments, that if electric energy could 
be furnished at one-seventeenth of a penny per kilowatt-hour, 
nitrate of soda could be manufactured at £5 per ton, the current 
price of Chili nitrate being then .£7. 10s. | 


Seven years have passed away, and I stand before you to-night 
to describe to you a development which has attained to commercial 


proportions, and shows & new industry in the making. The par- 


ticular process which I have to elucidate does not stand alone, but 
it is, I believe, the only one that can claim to produce nitrates 
commercially by artificial means. It is but fair to mention, how- 
ever, that in Scotland the Cyanide Company is turning out 20 tons 
a week of electrically-manufactured cyanide of soda. In Berlin, also, 
cyanamide of lime is being made according to the process of Prof. 
Frank by first separating nitrogen from the air and then passing it 
over pulverised carbide of calcium at a temperature of 800°C. The 
cyanamide when treated with water produces carbonate of lime and 
ammonia. So far this is only in the experimental stage, though a 
factory is being erected in Italy to work the process. 


In the United States, taking advantage of the cheap electric energy 
generated by water power at Niagara, Messrs. Bradley and Lovejoy 
have attempted to obtain nitrates by the persisted electrification 
of air by continuous current at a potential of 10,000 volts, under the 
auspices of the Atmospheric Products Company. Owing to diffieul 
ties in keeping discharges at such voltages in continuous operation 
they have employed & slowly rotating framework with projecting 
platinum electrodes, the approach of which, during revolution, to 
other projecting platinum rods provoked discharges, which were 
immediately interrupted. But unfortunately their process has not 
proved commercial, and though they have produced nitrate of soda 
in fairly large quantities by absorbing the gaseous products in caustic 
soda the synthetic product was found to be more costly than the 
imported Chili aaltpetre. 

The production of nitrates has also been essayed in Geneva by 
M. Alois Naville, and in Freibourg by MM. Kowalski and Moscicki. 
Of the results obtained by M. Naville I have no information. In 
the Kowalski process alternating electric currents at a potential of 
50,000 volts have been employed ; their operations were carried on 
in a fairly large research establishment. But for some cause, I know 
not what, they have been discontinued. 

Amongst others who have laboured at the problem one ought also to 
mention the names of Messrs. Muthmann and Hofer, who have 
sought to find the scientific bases of the operation, irrespective of 
industrial ends, and the name of Prof. Nernst, of Gottingen, who 
has likewise investigated the nature of the reactions involved. 

Let us devote a moment to one point of theory, but of more than 
merely theoretical interest. ‘The nineteenth century witnessed the 
growth of a new science —that of. thermo-chemistry—in which we 
are taught to look at chemical reactions as questions of energy- 
transfer. We have learned to deal with chemical combinations as 
actions between the tons, and to consider the questions of tempera- 
ture as entering in as a determining factor as to what changes in 
chemical combination can or cannot occur. The phenomena of 
dissociation and the reversibility of chemical actions are now under- 
stood far better than they were 30 years ago. 

At temperatures such as those of the electric spark and of the 
arc the biatomic molecules of free nitrogen and free oxygen are 
more or less completely ionised or dissociated; a reaction which 
may be stated thus: N,—2N ; O,-20. But if these dissociations 
occur in air a more or less complete recombination takes place ; 
some of the atoms now recombining as nitric oxide, N+O=NO, or 
as some chemists would write it, 2N+20=2NO. But the action is 
always incomplete, limited, because of the circumstance that a 
precisely converse operation can occur to the molecules of nitric 
oxide. In fact, if we were to begin with pure NO and subject it 
to the electric spark or arc, we should have 2NO=2N +20, and 
some of these free atoms of nitrogen and oxygen would recombine 
amongst themselves, giving us N, and O,. Hence we cannot expect 
in passing a spark through air that more than a limited proportion 
of the molecules will be found to emerge from the operation as 
nitric oxide, for however long we continue the sparking, presently 
there will be reached the limit of the reaction. 

But there is always another action simultaneously going on, 
because there is always some free oxygen present, and NO (which 
is a colourless gas) has, to use the old chemical language, an affinity 
for oxygen, and takes to itself spontaneously another atom of 
oxygen and becomes NO, (or N. O), nitric tetroxide, known at once 
by its orange-coloured fumes. 

Now mark how the question of temperature comes in. At low 
temperatures the limit of the reaction—that is, the point at which 
the gain of NO by association is balanced by the loss of NO by dis- 
sociation—is reached when a very small percentage has been formed. 
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At higher temperatures a higher e is formed before the 
limit is reached. According to Nernst, the following are the values :— 


Temperatore Temperature Percentage NO 

Centigrade. Absolute. in volume. 
1533 3 1,811 —À 0:37 
1,760 2.033 eds 0:64 
1,922 2 0:97 
2,9291" ate Ssh wave 3.00 d 5:00 


Further, the times in which the limit is reached is shorter the 
higher the temperature, as follows, the last figure being obtained by 
extrapolation :— 


Temperature Temperature Number of 
Centigrade. Absolute. seconda. 
126 us 1,5 1ͥ 100-0 
1,4547 —  .. LIIT- usi. 9:5 
1,6500 1.9238 0˙1 


Could a still higher temperature be applied, the time required for 
the transformation to reach its limit would be higher, and the actual 
percentage of transformation would also be higher. Now the local 
temperature of the spark and of the arc are much higher. Hence 
we may conclude that in the actual space occupied by the spark 
while it lasts there is a more complete formation of nitric oxide. 
The arc has to heat up the molecules in its path, and in thus 
giving up its energy to them it effects the desired combination. 
According to the calculations of M. Haber, one kilowatt year ought 
to yield, theoretically, 819 kg. of HNO, if the temperature is 3, 200 C. 
(78,478 absolute degrees); or 1,850 kg. of HNO, if the temperature 
is 4,800°C, (— 4,578 abs.). 

Now these numbers cannot be attained because of the tendency 
to dissociation which has already been mentioned. Unless the 
associated product can be instantaneously cooled down it will begin 
to dissociate ; and, in fact, it ought to be cooled down as rapidly as 
possible below 700°C. if the percentage of NO in the air that has 
been treated is not to fall off. All this points to the necessity of 
some device for passing the air that is to be treated through the arc 
very quickly in order that, whatever the percentage of useful asso- 
ciation, it may be retained before dissociation has had time to reduce 
it much. 

We are now ready to turn !o the process which has already estab- 
lished itself in the industrial sense, and to see how the conflicting 
conditions have been met. For the solution of the problem I invite 


you to turn to Norway, and to hear how in that beautiful land of 


forests, lakes and mountain torrents there has arisen the germ of a 
new and important industry. The process which I have to describe 
to you is the invention of Messrs. Birkeland and Eyde, and it has 
been at work on a sufficiently-large scale and for a sufficiently- 
extended time to enable a fair estimate to be made of its value in 
the practical sense. The inventors are not unknown persons. 
Prof. Christian Birkeland is Professor of Physics in the University 
of Christiania, and Mr. Samuel Eyde is a well-known engineer in 
the same city. They have been associated together since 1903 iu 
developing the electric furnace in which the nitrogen of the air is 
burned, in the large-scale researches in their experimental laboratory 
at Arendal, and in the creation of the saltpetre factory at Notodden 
in the Hitterdal, under the auspices of a society which they have 
created under the name of det Norske Kvaelstof Companie.” 

If an arc formed between electrodes by an alternating current of 
high potential is subjected to the influence of a transversely applied 
magnetic field it is blown out laterally into a series of curvilinear 
streams which spring from the electrodes both above and below, and 
eularge. themselves into a veritable disc of flame, such as is shown 
diagrammatically in Fig. 1. The action of a magnet on an arc is 
not an unknown thing. It has been used over and over again in 
arc lamps, in electric blow-pipes, and in magnetic blow-out devices. 
But it does not seem to have occurred to anyone before Birkeland to 
utilise the peculiar disc of flame characteristic of the high-voltage 
alternating arc. If, using a transformer to give us the necessary 
high voltage, we let such an arc play between two horizontal elec- 
trodes, ohare a phenomenon totally different from that of the arc 
such as we have in arc lamps. There there is a single, short, 
stationary, almost invisible flame of enormous heat, raising to white 
incandescence the tips of a pair of carbon rods. The potential 
between the electrodes is only some 40 to 80 volts, and the flame is 
silent. In Dirkeland's flame we have a series of discharges, alter- 
nately above and below the clectrodes, which discharges are ap 
proximately semicircles that, beginning with a radius of, say, 


lin., enlarge themselves with great rapidity under the influence. 


of the magnet, moving outwards like the ripples on a pond, and 
enlarging until in the actual furnaces used — they attain a radius of 
some 3ft. This new kind of arc is best formed when the potential 
is from 8,000 to 4,000 volts; the temperature is probably higher 
even than that of the carbon arc, and it roars tumultuously. 
Though there is nothing here that a physicist would not recog- 
nise as exactly what might be expected from the given conditions, 
the Birkeland flame constitutes an absolute novelty as & weapon for 
attacking the fixation of atmospheric nitrogen, and kindred problems. 
It was recognised as such by Prof. Birkeland, who forthwith called 
into association and partnership Mr. Eyde whose engineering train- 


ing and experience, no less than his genius for organisation, led to 
the industrial development of the idea. They constructed electric 
furnaces, small at first, larger as experience guided them. They 
surrounded themselves with a staff of capable young men, highly 
trained chemists from the Technical High School of Charlotten- 
burg, electrical engineers from the Polytechnikum of Darmstadt, 
engineers and physicists from the University of Christiania, and 
agricultural chemists from the Royal Agricultural School of Aas in 
Norway. 

But before I speak further of the Birkeland and Eyde furnace and 
of the saltpetre factory at Notodden, let me point out how particu- 
larly suitable this flame is for the purpose in hand. We have seen 
how the very essential of the process is that the molecules of the air 
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should be subjected to a very high temperature and removed as 
rapidly as possible. Now all inventors in this field have sought to 
attain this mechanically by blowing the air through the region ` 
where the electric sparks were produced. The velocities attainable 
are limited by the pressure at which the air is blown. But it does 
not seem to have occurred to any previous inventor to move the arc 
or flame across the air. The movement of the arc itself under the 
influence of the magnetic field may, however, attain a much greater 
velocity than could be conveniently given to the air. This circum- 
stance gives a prima facie reason for the efficiency of this particular 
rocess. 
E The furnace in its practical form is extremely simple (Fig. 2). 
On each side of the rouring disc of flame there are fire-clay cheeks 
pierced with holes for the inlet of air, which is driven into the 
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central region under a gentle pressure by a Roots blower, and passing 
radially arrives at a peripheral channel whence it is conducted 
away. The whole is enclosed in an external copper case, into 
which, on either side, there enter the poles of a large electromagnet. 
The horizontal electrodes are of copper. They d one another 
to within about Rm and are hollow, to permit of their being cooled 
by a water circulation that keeps them from fusing. They are not 
consumed, and need only to be replaced at intervals of a few weeks 
when they have become slightly eroded or roughened on the surface. 
The first experimental work, in July, 1908, was made in a factory 
in Christiania with a small furnace taking 8 kw. to 4 kw. of power 
(4n.r. to 6 H. .) which was sbortly increased to 20 kw. In three 
months a small research establishment was set-up at Ankerlokken 
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ust outside Christiania, next to the electric supply station, and a 
lager plant of 120 kw. was constructed, with appliances for collect- 
ing the nitric fumes and converting them into nitric acid. In 
September, 1904, the work was removed to the extreme south of 
Norway, where, at Vasmoen, about 20 miles from Arendal, an 
experimental factory was erected on a spot where electric power to 
the extent of 500 kw. could be obtained from a waterfall. Six 
resident engineers and chemists and 20 workmen constituted an 
adequate staff. By this time the possibilities of the process had been 
sufficiently proved, and no time was lost in erecting the first com 
mercial factory. A cheap electrical supply was the first consideration, 
but no less important was the question of convenience of shipping 
the products. The place chosen was Notodden in the Hittersdal, 
on the shores of the Hittersdal lake, whence there was water- 
communication through the canal to Skien, and thence either to 
Christiania or to Hamburg. The factory at Notodden, which is 
conceived on a scale competent in the first instance to turn out from 
9,000 to 5,000 tons of product per annum, with ample room for 
extension, and a prospect of ample power from the neighbouring 
waterfalls, rose with surprising rapidity,and began regular operations 
in May, 1905. 


But now it is necessary to speak of tho products of the process. 
Nitric oxide fumes, as already mentioned, at once absorb a further 
quantity of oxygen from the unconsumed part of the air and turn 
to nitric peroxide, and this when treated with water combines to 
form nitric acid. But nitric acid, valuable though it is, is a most 
undesirable substance for transportation. It is obviously easy to 
absorb the acid in caustic alkali, and to produce nitrate of soda. 
But here two difficulties present themselves. Caustic soda is 
not a natural product in Norway and would require to be im- 
ported for the purpose; and the liquid formed by treating the 
nitric oxide with water contains nitrous acid as well as nitric 
acid, so that the product would be a nitrate of soda containing a 
considerable proportion of nitrite of soda. For some purposes the 
presence of nitrite would be objectionable, though, as recent experi- 
ments of Prof. Schloessing show, the prejudice against nitrite as a 
manure is largely unfounded. It was ikereloro decided to employ 
lime as the basic agent ; and as a very pure limestone can be pro- 
cured in any quantity in the neighbourhood, it is easy by merely 
leading the crude acid into vats containing limestone to pro- 
duce nitrate of lime. The nitrite present can be eliminated by 
& further addition of nitric acid, the nitrous gases evolved being led 
back into the absorbing chambers and mixed with fresh gases from 
the furnaces and absorbed afresh. So it comes about that the pro- 
duct which the Nitrogen Company of Norway is putting on the 
market is neither nitric &cid nor nitrate of soda, but nitrate of 
lime. This substance, which is not found anywhere native, though 
it undoubtedly occurs in small quantities in the economy of nature 
in calcareous soils, where plants are assimilating nitrates from 
ammonia, can be produced in several different states. It forms clear 
crystals containing four molecules of water of crystallisation. 
Secondly, if the liquor is concentrated by evaporation beyond this 
point a nearly anhydrous nitrate of lime is produced containing 
about 18 per cent. of nitrogen. Thirdly, by the further addition of 
caustic lime a basic nitrate of lime is produced which is quite anhy- 
drous. The suggestion of this basic nitrate is due to Dr. Rudolph 
Messel of London. As will be presently shown, the nitrate of lime 
is, in proportion to the amount of nitric acid it contains, the equiva- 
lent as a fertiliser to nitrate of soda; and for certain kinds of soil 
the circwnstance that lime, not soda, is its basic constituent is a 
positive advantage. Pure calcic nitrate, moreover, commands a 
market of its own in preference to nitrate of soda for certain uses 
in the chemical industry in the manufacture of colouring matters. 

Very wisely, therefore, the Nitrogen Company determined, in 
starting their factory at Notodden, that they would confine its 
operations to the sole production of Norwegian saltpetre—that is, of 
nitrate of lime. 


The research laboratory at Vasmoen, near Arendal, merits more 
than passing mention. There are here several kinds of furnace, 
including one of a new vertical pattern, of 250 kw. to 300 kw., and 
several others of different sizes. The laboratory is, in fact, a small 
factory equipped with every device for precision of measurement. 
Electrical measuring instruments are, of course, installed—volt- 
meters, amperemeters, wattmeters; also an oscillograph for study 
of the alternating currents. An electrical pyrometer measures the 
temperature of the air. Air meters and pressure gauges control 
the air supply. In the chemical laboratory daily records are kept 
of the titrations of samples drawn from the furnaces and from the 
liquors in the absorbing towers. It would be difficult to imagine a 
more thoroughly scientific equipment. It is not hampered by com- 
mercial routine, and has already undertaken the investigation of 
several other new chemical processes of kindred nature. 

On the other hand, there is nothing experimental about the factory 
at Notodden. Though so recently erected, it bears the aspect of a 
regular industrial routine. The workmen go about their duties as 
if they had been brought up to them from boyhood; the hum of 
the furnaces resounds night and day. Boats come to the quay laden 


with limestone or depart charged with a cargo of sealed canisters 
of Norwegian saltpetre, en route for Skien. 

Notodden was selected as the site for the first factory because of 
its advantageous situation for water-carriage and cheap electric 
power. There are three furnaces of 500kw. each. Air is supplied 
by blowers at about 50 litres per minute per kilowatt. The hot 
gases first pass through a steam boiler where they give up part of 
their heat to raise some steam, then they enter two large oxidation 
chambers, through which they pass slowly and emerge at a tempera- 
ture of eome 50°C. to enter the absorption towers, about 50 ft. high, 
built of granite slabs and filled with lumps of quartz over which water 
trickles. The first tower yields a 50 per cent. nitric acid, the second 
about 25 per cent., the third 15 per cent., the fourth 5 per cent. 
The liquids from the fourth tower are raised by compressed air to 
the top of the third, those from the third to the second, those from 
the second to the first, thus gradually increasing in concen- 
tration up to 50 per cent., at which density it is drawn off. The 
gases then pas: through a fifth tower in which they are treated 
with milk of caustic lime, and finally through a wooden tower over 
beds of dry quick l me. The 50 per cent. acid is treated with lime- 
stone to form nitrate of lime, which is concentrated as previously 
described, and poured molten into iron canisters ready for shipment. 
The number of workmen is surprisingly small, most of the processes 
being automatic. One single assi:tant engineer attends the three 
furnaces; and his principal duty is to enter in the log book every 
quarter-hour the readings of the electrical measuring instruments. 


Thoagh I am not at liberty to etate the results of the tests made 
during my visit to the factory in August last, I may observe that 
Prof. Otto Witt, who was a member of the visitiog experts, has 
publicly stated that, according to his observations, the yield was 
between 500 kg. and 600kg. of anhydrous nit ic acid per kilowatt- 
year, and that not infrequently higher yields were observed under 
varying conditions. If we take the lowest figure of 500 kg. 
per kilowatt-year, fnd assume !h» cost of electric p»w-r st O 1d. 
per unit, this would make the cst of the pure nitric acid (so far as 
electric power is concerned) £7. 6s. per ton, and the nitrate of lime, 
containing 18 per cent. nitrogen, would cost (in power alone) £4. 10s. 
per ton. To this, of course, would have to be added the additional 
costs in labour and supervision, together with interest on capital 
outlay, rents, and the inevitable standing charges. But power, as 
obtained from the waterfalls of Norway, does not cost anything 
like O. 1d. per unt. At about half a mile from Notodden is the 
waterfall called Tinnſos, where the river Tinne or Tinnelf drops in 
a fall of some 40 ft. Here, some years ago, turbines were erected to 
take some 6,000 R. P., which was applied at first to a pulp factory. 
The engineering conditions were so favourable that the capital 
expenditure was under £5. 103. per horse-power, and the cost 
of production per unit only about 10 kroners per horse-power- 
year, which is abont ad. per unit. The owners of the pulp fac- 
tory sell part of this power to the saltpetre factory at 28 kroners 
per horse-power-year, or at about £1. 14s. 4d. per kilowatt-year, or 
0:047d. per unit, yielding them a handsome profit. 


So, then, the manufacture of the Norwegian saltpetre calls for 
nothing, save the machinery, that is not found ready to hand: 
air, water, limestone and electric energy. 

The whole output of the present factory being readily absorbed 
either for the local needs of agriculture or by the buyers at 
Hamburg, enlargement is already begun. The present works will 
&ccommodate five more furnaces, and Tinnfos has still some spare 
power. But within a few months a new factory, more than double 
the size of the present one, will be erected alongside, and the power 
for this must be brought from another source. | 

Three miles up the gorge of the Tinnelf is another waterfall, the 
Svaelgfos, which has some 29,000 H. p. of which 26,500 will be 
available. A barrage must be erected, sluices made and a canal 
eut for some 50 yds. down to the site of the power house. Already 
some 800 navvies are at work on the needful construction. "When 
completed, in about 12 months’ time, this power will be transmitted 
to Notodden, The cost of power from this fall, as delivered at the 
factory, will be under 8s. per horse-power por year—that is to say, 
less than 11s. per kilowatt-year, or 00151, that is ed., per unit. 

But the projects of the Nitrogen Company of Norway do not stop 
with the enlarged factory at Notodden. "They have acquired powers 
for the utilisation of three other waterfalls—Boilfos, near Arendel, 
with ajout 25,000 gross horse-power; Wamma, on the river Glommen 
on the Swedish border, with about 40,000 gross horse-power; and a 
still larger fall in Telemarken, the Rjukanfos. This fall is on the 
same stream as Tinnfos and Svaelgfos, but above the Tinnsjoe. In 
the heart of the mountains, behind Gausta, lies the lake Mjosvand, 
from which the river issues, and, after a course of about 8 miles, 
plunges down the Rjukan in a succession of falls, which give an 
available height of over 1,500 ft. Here there is about 300,000 H. P. 
at the maximum, of which a steady minimum can be utilised 
amounting to at least 220,000 E. H. P. In the lower valley a still 
larger factory will be built, now that the fall and its possibilities 
have been favourably reported on by Mr. Turrettini, the highest 
authority on water-power in Europe. In fact, nowhere else in 
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Europe is there a water supply which presents so favourable a field 
for the enterprising engineer. 

Experiments have been made at the agricultural station at Aas 
by Messrs. Sebelien and Bastian Larsen to test the cultural value of 
the nitrate of lime. The fertilising properties of nitrate of lime 
appear to be, for equal amounts of nitrogen content, scarcely dis- 
tinguishable from those of nitrate of soda. The Norwegian salt. 
petre appears to stimulate a slightly higher yield of grain, the Chili 
saltpetre a slightly higher yield of straw. In some tests on oats the 
Norwegian product gave a higher yield of both grain and straw 
Prof. Schloessing of Marseilles has lately investigated the use of the 
Norwegian nitrate, as well as of the nitrites of soda and of lime. 
For maize the nitrate showed itself the equal of Chili saltpetre to 
within less than } of 1 per cent., and the nitrites showed them- 
selves to be, for equal amounts of nitrogen content, slightly superior 
to the nitrates. 

Let us return to the bearing of this development upon the wheat 
problem, If it is clear that not even all the waterfall power of 
Scandinavia, if devoted solely to the manufacture of nitrates, could 
yield an output equal to that demanded by agriculture it is at least 
clear that with the approaching exhaustion of the Chili nitrate beds 
the value of synthetic nitrates, which elready can be produced in 
concurrence for the markets of Europe, will be of increasing value 
every year, and will at least help to preserve for the white races a 
few added years of relief from the impending crisis. 

For us in Great Britain, though our coal does not furnish us with 
cheap sources of electric power which can be put into consideration 
beside those of Norway, the question is more vital than for any 
other nation. For Great Britain stands in a position differing from 
that of every other nation of the world, differing from that of any of 
her colonies, in that she alone, in order to support her population, 
must necessarily import four-fifths of her foodstuffs. This puts her 
economic condition into a unique case, and forces her to adopt an 
economic policy different from that of every other nation and colony. 

This is pre-eminently a matter to be withdrawn from the region 
of passion and prejudice. 

In the name of science, and for the dignity of deliberate reason, I 
protest against the thought that questions such as that of the food 
supply should be treated as pawns in the ignoble game of party 
politics. 


The author bas gratefully to acknowledge the courtesy of the Norwegian 
Nitrate Company in sending the model electric furnace used at this lecture 
for the demonstration of the Birkeland and Eyde process. He also returns 
his thanks to Mr. Bonnevie, assistant engineer of the Nitrate Company, 
for personally undertaking its transport and erection. His thanks are 
also due to the London Electric Supply Co. for the use of special appli- 
ances and cables installed for the supply of alternating current to the 
furnace in the lecture theatre, and to the British Electric Transformer 
Co. (Hayes, Middlesex) for the loan of the special step-up transformer 
needed to procure the required high voltage. 


THE MEASUREMENT OF HIGH FREQUENCY CUB- 
RENTS AND ELECTRIC WAYES.* 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 
(Continued from page 641.) 


LECTURE III.— MEASUREMENT OF FREQUENCY AND RESONANCE. 


We have seen in previous lectures that every electrical circuit 
containing a condenser and inductance when charged and discharged 
executes electrical oscillations with a certain definite period depend- 
ing on the capacity and inductance. The circuit may therefore be 
compared to a pendulum which has a periodic time depending on 
its length. Suppose that we have two such oscillatory circuits 
placed near to each other in the right position ; oscillations set up 
in one circuit will induce oscillations in the other circuit, and the 
circuits are said to be inductively coupled. They exercise a mutual 
action and reaction, and may be compared to two pendulums 
coupled together mechanically. Thus, for instance, suppose we 
have two pendulums of equal length hanging from a loose cross 
string, and that we set one pendulum swinging, it imparte little 
jerks to the cross string, and if the other pendulum has the same 
time period, this last will gradually be set in motion. But since 
action and reaction are equal and opposite, the driving pendulum 
must retard itself just as much as it accelerates its colleague, and 
therefore the energy is passed backwards and forwards, hence the 
pendulum that was started in motion is gradually brought to rest 
and the other one that was at rest is gradually set in motion. These 
states of rest and motion alternate for each pendulum. Two such 
coupled pendulums are called syntonic pendulums when they have 
the same time period or when one pendulum has a period which is 
the harmonic of the other. The same experiment may be shown 


* Cantor lectures delivered at the Society of Arts, Nov. and Dec., 1905. 


with two pendulums, one of which is double the length of the other. 
It will not succeed, however, unless the natural time periods of the 
two pendulums are either equal or in some integer ratio. Similarly 
two electric circuits when inductively coupled act and react on each 
other if their time periods are equal or in integer ratio. 

Returning to the pendulums, let us suppose that we take a trace 
of the motion of the bob of each pendulum, by causing it to mark 
its vibrations on a strip of paper which is moved uniformly across its 
motion. We should obtain & curve for each, similar to that in 
Fig. 24, waxing and waning as the amplitude of the pendulum: 
motion is increased and decreased. 

It is a well-known fact that such a curve as that shown in 
Fig. 24 is the resultant of two simple harmonic motions of slightly 
different period, and it is the graphic representation of the audible 
effect called beats in music, due to the simultaneous action of two 
sources of sound, say two organ pipes slightly out of tune with each 
other. Hence we may resolve the waxing and waning motion of 
each of the coupled pendulums into the sum of two simple harmonic 
motions of different period. Therefore the effect of Pap DE two 
pendulums of equal time period is to generate in each o them by 
their mutual re-action a compound oscillation, composed of two 


Fic. 24,—CurvE CONPOUNDED or Two SrwPLE PERTIODTC CURVES or 
BLIGHTLY DIFFERENT WAVE LENGTHS. 


vibrations of different periods. The ssme thing holds good in the 
case of two electric oscillatory circuits or a pair of coupled circuits 
constituting an oscillation transformer. These are said to be closely 
or loosely coupled according as their mutual induction is large or 
small, the coefficient of coupling denoted by the letter k being equal 
to M/ VLN, where M is the mutual inductance of the two circuits, 
and L and N are the inductances of the two separate circuits. 
Suppose then we have two such circuits inductively coupled, 
and electric oscillations are set up in one of these circuits by intro- 
ducing a spark gap into it and charging the primary condenser by 
means of an induction coil. We may so adjust the inductance and 
capacity of the other circuit that it has the same time period, and the 
circuits are then said to be syntonised or tuned. If we introduce 
into the secondary circuit a hot wire ammeter, and measure the 
effective value of the current in the secondary circuit, we find that 
in proportion as the secondary circuit is brought into tune with the 
primary circuit, so does this secondary current increase up to a 
maximum value which is called the resonance value. We can plot 
a eurve called a resonance curve, ordinates of which represent the 
ratio of the maximum or resonance current to any other current and 
corresponding abscisse represent the ratio of the natural frequencies 


of the two circuits (see Fig. 25). The form of this resonance curve 


Jm 
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Weak 


Fia. 25.—ReSONANCE CURVES, 


will depend upon the nature of the coupling. If the coupling is 
very weak, then the resonance curve has one maximum value. If 
the coupling is stronger, then it has two maxima like the hump of a 
dromedary camel. When the tuning of the two circuits 18 not quite 
exact, theory shows that there are two sets of superimposed oscilla- 
tions in the circuit. The resultant oscillation is the sum of these 
two. When the two circuits are not strongly coupled and are tuned 
to the same period no, then it can be shown that the frequencies n, 
and n, of the two resultant oscillations in the secondary circuit are 
given by the formule 


1 1 UN 
= ———- — = 0S k=M/ LN 
nin Ji; and ng 10 1 where NI 


2 

and accordingly we have ni N= 210, kati ts 

To illustrate and investigate these facts I have devised an instru- 
ment called the cymomoter, which has proved itself to be exceed- 
ingly useful in connection with high-frequency measurements.* 


* Since this instrument and its applications were fully described and 
illustrated in The Electrician, Vol. LV., p. 1040, and in a number of 
recent notes, we give here only an abstract of the description given in 
the lecture.—Ep. E. 


+ 2 
2 


THE ELECTRICIAN, 


FEBRUARY 9, 1906. 671 


The cymometer can be used for determining the frequency of oscil- 
lations in any circuit, or the capacity of a Leyden jar or the induc- 
tance of a coil of wire. A variety of other measurements can be 
made with the cymometer, which will suggest themselves if it is 
remembered that when the cymometer bar is placed parallel and 
near to any circuit in which oscillations are taking place, the scale 
reading when the vacuum tube glows most brightly, taken on the 
scsle marked ** eseillation constant," gives the square root of the 

uct of the capacity reckoned in microfarads, and the inductance 
reckoned in centimetres of the circuit being tested. 

The cymometer is most valuable as a teaching instrument to illus- 
trate to a class or audience the laws of electrical resonance and the 
phenomena connected with the inductive production of electrical 
oscillations. It is in fact as useful in connection with high fre- 
quency oscillations as a Wheatstone bridge or potentiometer is in 
relation to the measurement of continuous electrical currents. The 
cymometer is contained in a strong wooden box fitted with handles. 
In the lid of this box the standard inductance is fixed. The over-all 
dimensions of the instrument are :—Length, 4 ft. 6 in. 2186 cm. ; 
width, 1 ft. 30cm. ; depth (with handle unscrewed), 6 in. 15 em. 

We may employ this cymometer to prove the statement just made 
that in the case of two coupled circuits, oscillations of two frequencies 
are set up if they have the same natural time period. I have before 
me two rectangular circuits, each of which contains a Leyden jar. 
The two circuits have the same inductance and the same capacity ; 
one of these circuits contains a spark-gap and we set up oscillations 
in it in the usual manner by an induction coil. When this is done, 
if we apply the cymometer to both these circuits, putting the bar of 
the cymometer first parallel to the secondary circuit and then parallel 
to the primary circuit, we find that in each of these circuits there 
are two oscillations, and that the vacuum tube of the cymometer 
illuminates itself for two positions of the handle of the cymometer. 
We can determime the natural period of vibration of each of the 
circuits by removing the secondary circuit and employing the cymo- 
meter in the &bove-described manner to measure the oscillations of 
one single frequency, then occurring in the primary circuit. We 
then find that the frequency of these two oscillations and also that 
of the natural oscillation are different, and comply with the formula 
given above ; one of these oscillations in the coupled circuits has a 
greater value and the other has a lesser value than the natural fre- 
quency of both the circuits taken separately. 

We can also employ this cymometer to determime the oscillations 
in a wireless telegraph antenna, as follows :—Place the cymometer 
with its copper bar parallel to the lower portion of the aerial wire 
and a few inches from it, then set the transmitter coil in action and 
move the handle of the cymometer until the vacuum tube glows 
most brightly. The reading on the scale will give the wave length 
both in feet and metres. It will in general be found that there are 
two positions of the handle in which the tube glows. These corres- 
pond to the two wave lengths sent out from the aerial. In making 
this experiment, and in fact in all cases in which the cymometer is 
used as above described, the copper bar should be placed as far from 
the circuit being tested as possible. Ifitis placed too far away, how- 
ever, the vacuum tube will not glow under any circumstances, but 
if it is just brought near enough, a position will be found with a very 
sharp scale reading, in which the vacuum tube just glows. 

In the previous courses of lectures I have explained the mode in 
which the oscillations in such an antenna throw off electric waves of 
definite wave-length. The relation between the wave-length A of the 
radiated wave measured in centimetres, and the frequency n is given 
by the formula 


8 x 101? =n). 
The frequency itself is expressed by the formula 
5 
ICL 0 


where O is the oscillation constant CL. Accordingly we can 
determine the length of the radiated wave when we know the oscil- 
lation constant of the antenna. This can be at once determ'ned by 
Placing the cymometer near to it, and moving the handle of the 
cymometer so as to adjust its capacity and inductance until the 
neon tube shines most brightly. When this is the case, the sca'e 
reading of the cymometer shows its oscillation constant, and, therc- 
fore, also that of the antenna. The wave-length of the radiated 
wave is, therefore, given by the following formule :— 


_8 x 1019 na 5 105 
s cc: s 
*. A= 81010, 
9 
or, A=6,000 x O em. = 60 x O metres = 200 x O ft. 
Accordingly the cymometer enables us to measure the wave-length 


of ther radlated wave and hence its name from the Greek word 
Kipa=8 wave. 


Inthose cases in which we are using an antenna coupled toa 


N 


closed syntonic circuit, waves of two wave-lengths will be thrown 


off from the antenna in accordance with the principles just explained. 
These waves have wave-lengths given by the formula 
PU 10 
A, % VII where - x10 ' 
0 
n, being the natural frequency of the antenna taken alone. 

In such a case the cymometer shows us not only that there are 
waves of two wave-lengths thrown off from the antenna, but that 
these waves are of unequal intensity and damping. The wave 
which has the greatest wave-length has the least damping and the 
greatest energy. The wave lengths of these two waves are connected 
bes 180 natural wave-length of the antenna taken alone by the 

ormula 


x1 A0 IFK, 


x1 TN A, 


and the coefficient of coupling of the oscillation transformer can be 
shown to be given by the formula“ 


= st 
Ay’ t A 

For certain reasons it can be shown that the best results are 
obtained in the case of inductively coupled antenne when the 
coupling coefficient k has such a value that one of these radiated 
waves has three times the wave-length of the other. 

The damping of the two radiated waves of different wave-lengths 
is, as already observed, different, but the decrements of the two 
waves are related to the decrements of the primary and secondary 
circuits when taken separately, and this relation has been deter- 
mined by a formula, due to Drude, If 6: is the decrement of the 
primary or condenser circuit with the spark-gap when taken alone, 
and if à, is that of the antenna taken alone, then Drude has estab- 
lished the following relations :— 


5 r8, N, 
2 n, 


where D, and D, are the decrements of the two waves of wave- 
length ^, and A, thrown off by the antenna. We see from the above 
fonnula that if we make k nearly unity or employ a very strong 
coupling, we can make one of the waves radiated from the antenna 
have much less damping than would be the case for a plain antenna 
alone. This establishes the importance of the inductive coupling 
of sn antenna with a condenser circuit. 

We can make use of the cymometer to show that high-frequency 
oscillations are confined entirely to the surface of conductors. If 
we construct two circular loops of wire, one of copper and one of 
iron, of exactly the same size, then we find on attempting to mea- 
sure the inductance of these loops with a cymometer, as above 
described, that the iron loop damps out the oscillations and that it 
is difficult to obtain a reading with the iron wire. The cymometer 
has to be brought much closer to the primary circuit to cause the neon 
tube to glow. If, however, we employ a galvanised iron wire of 
the same diameter and length as the iron wire, or if we deposit 
electrochemically on the plain iron wire a thin coating of copper, we 
find that the inductance is the same as that of a copper wire and 
that the damping of the oscillations as shown by the behaviour of 
the neon tube is the same as if the wire were zinc or copper. 

We can also use the cymometer most advantageously to compare 
dielectric constants, or if we measure the capacity of a plate con- 
denser formed of two thin plates of metal close together in air, and 
then insert a sheet of glass or ebonite between the two and measuro 
the capacity again, the ratio of these capacities gives us the dielec- 
tric constant of the insulator. It is not difficult to show by experi- 
ments of this kind that the dielectric constant of glass becomes 
reduced if the frequency is increased. 

A simple formula for the capacity of an air condenser formed by 
two parallel plates is as follows :—Capacity in microfarads=area ot 
plate in square centimetres divided by thickness of air space in centi- 
metres multiplied by 11,060,000. I have found this formula useful 
in connect on with experiments on high-frequency circuits. 


(To be concluded.) 
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The Royal Society.— Among the Papers down for reading 
yesterday were the following :—“ Polarisation in Secondary 
Röntgen Radiation,” by Dr. C. G. Barkla, communicated by 
Prof. J. J. Thomson, F. R. S.; “Ionic Size in Relation to the 
Physica! Properties of Aqueous Solutions," by W. R. Bousfield, 
K.C., communicated by Prof. J. Larmor, F.R.S.; “On 
Periodicities in Sunspots,” by Prof. A. Schuster, F.R.S. 


— 


— oe - 


* For the proof of this and other formule given in this lecture the 
reader is referred to the author's treatise on The Principles of Electric 
Wave Telegraphy " (Longmans & Co.), or to the German work, Dr. J. 
oe * Elektro-magnetische Schwingungen and Drahtlose Tele- 
graphie.“ 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society on January 26th, Prof. J. H. 
Poynting, F.R.S., President, in the chair, a Paper on 


“The Use of Chilled Cast Iron for Permanent Magnets” 


was read by Mr. A. CAMPBELL. The experiments described were 
undertaken with a view to corroborating and extending the results 
already obtained by other experimenters. A good many years ago 
Mr. J. R. Ashworth showed that rods of chilled cast iron could be 
made into very fair permanent magnets, and last year Mr. B. O. Peirce, 
of Harvard University, published an interesting research on the sub- 
ject, going considerably farther and describing the practical utility of 
chilled cast iron for magnets of moving-coil galvanometers and other 
instruments. His tests, although conclusive in many ways, did not in 
general give any absolute values (for permeability, &c ). The present 
investigation was made on rings in addition to rods of the standard 
dimensions usual in testing magnet steels. All the specimens were 
heated to 1,000°C. and then chilled in cold water, care being taken to 
support them during the process, as cast iron is very brittle at such 
a high temperature. The rods were tested for maximum remanent 
B and coercivity by Madame Curie’s method, the magnetised bar 
being placed in a long solenoid producing a demagnetising field 
which was gradually increased until a search coil slipped along 
the bar showed that the demagnetisation was complete. The results 
showed the chilled cast iron to be not very inferior to ordinary 
magnet-stecl. By ballistic tests on the two rings their permeability 
curves were obtained, and these indicated that the simple process of 
chilling used was quite satisfactory even for a tolerably massive 
ring of 6 sq. cm. cross-section. The cheapness and ease of working 
cast iron should cncourage instrument makers to test its capabilities 
in various instruments. 

Mr. W. H. PRETTY asked the author what kind of cast iron he had used 
in his experiments. The physical properties of cast iron varied with the 
chemical composition, and it was important that the kind of iron used in 
the experiments should be stated. 

Mr. CAMPBELL, in reply to Mr. Pretty, said the iron used was grey 
commercial cast iron, but Mr. Ashworth had tested several kinds, and 
found very little difference in their magnetic properties. 

A Paper by Prof. LVLE and Mr. BALDWIN, 

“On Experiments on the Propagation of Longitudinal Waves 

cf Magnetic Flux along Iron Wires and Rods,“ 

was read by Prof. F. T. TRovuToN. The experiments described in 
the Paper were undertaken with the object of determining if there 
is a definite rate of propaga'ion of magnetism in iron. The method 
adopted was to produce magnetisation at a particular point on a bar 
by means of a coil through which an alternating current was passed 
and then to observe the magnetic flux at various distances from the 
coil by means of a small secondary coil, free to be moved to various 
places on the bar. By the use of Prof. Lyle's wave tracer the mag- 
‘netic flux at various points along the bar was thus obtainable. The 
wave curve was then analysed by Fourier’s series. Various curves 
given in the Paper show the value of the constants in Fourier's series 
and of the lag in the magnetisation as the coil was moved along the 
bar. Contrary to what had been observed in previous researches, 
the authors found that the phase lag, instead of continuously in- 
creasing along the bar, reached a maximum value and then 
diminished, proving the absence of true wave propagation. 

= Prof. TROUTON read a letter from Mr. A. W. Porter pointing out 
that the occurrence of a maximum in the phase lag was exactly what was 
to be expected on any theory which made the lag depend upon a direct 
power of both permeability and distance. 
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FARADAY SOCIETY. 


At the meeting of the Faraday Society held on Tuesday, Janu- 
ary 30th, 1906, Prof. A. K. Huntington in the chair, an abstract of 
a Paper on 


“The Electric Furnace : Its Origin, Transformations and 


Applications (Part III.) 

by M. ApoLPHE MINET was read.. The previous sections of the 
Paper, which was of a classificatory and historical character, dealt 
with the first or laboratory period of the development of the electric 
furnace. The second period, inaugurated by the researches of the 
brothers Cowles and Héroult (1886-1887), saw the birth of industrial 
furnaces and the beginnings of three new industries—the electro- 
metallurgy of aluminium, the electro-metallurgy of sodium, and 
the preparation of refractory materials. The present Paper dealt 
almost entirely with the first of these industries. The metho ds for 
the manufacture of aluminium were divided into two principal 
groups—electrothermic methods, which produce the metal alloyed 
with copper or iron or combined with carbon, and electrolytic 
methods, which yield pure aluminium. The furnaces of Cowle:, 
Borchers, and Willson, the early types of the Héroult furnace, and 
the Minet mixed furnace were described, among others, under 
the former heading. The principal electrolytic furnaces dealt with 
were those of Héroult, Minet and Hall, and finally some of the 
more recent suggested improvements in the electrometallurgy of 
aluminium were briefly outlined. 

Mr, E. RISTORI added some interesting details in connection with the 
early work of Héroult and others. Kleiner, in 1885, had unknowingly 
decomposed bauxite and produced small quantities of aluminium. 

Mr. W. M. MORRISON pointed out that Héroult’s invention was 
actually made in 1885, although his patents only dated from 1887. 

Dr. O. J. STEINHART referred to recent patents of Hall for purifying 
bauxite electrolytically, and of Bett for deposittng pure aluminium from 
an impure electrolyte. 

Mr. BERTRAM BLOUNT said that, although the purification of the 
bauxite was the whole crux of the aluminium problem, yet now there 
might be found uses for impure aluminium in connection with thermit”’ 
welding. He discussed some of the developments that had taken place 
in the general design of electric fyrnaces. 

Mr. F. W. HARBORD, in reply to a question, said that calcium might, 
if it could be made cheaper, replace aluminium for getting rid of over- 
oxidation in steel, but it had not yet been really tried. 


Dr. J. A. Harker then gave a demonstration of a solid electrolyte 
tube furnace. The furnace was designed for uses in which the 
presence of hydrocarbons or other reducing gases, inseparable from 
a carbon tube furnace, was undesirable. It had, in particular, been 
used for calibrating thermo-couples and determining the melting 
point of platinum, which the author gave as 1,703°C.-1,713°C. The 
furnace was practically an overgrown Nernst lamp, consisting of & 
tube made of a mixture of zirconia and 10 per cent. yttria, which 
was squirted through a die andthen baked. The small type shown 
in operation was 23 in. long between the contacts. When taking 
1 ampere at about 120 volts a temperature of 1,600° C. was attained. 
The tube was made conducting either by heating direct, or else by 
surrounding it with an external nickel heating coil, separated from 
it by a layer of pure zirconia, the combination forming a- cascade " 
type of furnace. Special attention had to be paid to the contact of 
the platinum leading-in wires and the tube. With regard to the 
mechanism of conduction through Nernst conductors, the author 
thought that a comprehensive and satisfactory theory was at 
present lacking. It was, however, certain that the conduction was 
electrolytic, because by pumping away the atmosphere surrounding 
a Nernst glower, to prevent recombination, a metallic filament could 
ultimately be obtained. 

Mr. BERTRAM BLOUNT thought that no special mechanism was 
needed to explain solid electrolysis. Ordinary transference of ions would 
take place in a semi-plastic mass. 

Dr. T. M. LOWRY referred the author to the dissertation by Reynolds. 
The conduction was similar to that which occurred in hot glass. 


A Paper entitled 
'* Note on the Production of Ozone by Electrolysis of Alkaline 
Fluorides ” 


was communicated by Mr. E. B. R. PRIDEAUX. When a concentrated 
aqueous solution of hydrofluoric acid or of a fluoride was electro- 
lysed, the action of nascent fluorine on the water produced ozone in 
considerable quantities, and this might, conceivably, have com- 
mercial importance. The electrolysis of potassium fluoride was more 
. than that of hydrofluoric acid; with dilute solutions of the 
atter only 0°23 per cent of ozone was easily obtained by the author. 
The largest yield obtained with the former, however, was only 0°65 
per cent. of ozone in 20 minutes. Variations of C.D. did not much 
affect the yield, but this fell off as the duration of the experiment was 
increased. The experiments were made in a U tube of thin glass 
coated inside with paraffin and vaseline and immersed in ice-water. 
The cathode was of copper, and the anode of plantinum. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Mariner's Compass.—E. Kohlschütter discusses the present 
position of the fluid compass in comparison with tho needle- 
point compass on shipboard, It appears that the needle-point 
or dry compass is the more easily compensated of the two. 
The compensations are carried out by the methods indicated 
by Lord Kelvin and by Hechelmann, But in the German 
Navy the fluid compass alone is used. It was found that the 
dry compass suffered from long-lasting vibrations and trem- 
blings, induced by mechanical and magnetic deflections due to 
shooting and the turning of the gun towers. By vertical shocks 
the needle and cap were rapidly worn out, and as soon as they 
suffered the least damage the compass became unreliable or 
failed entirely. The chief disadvantage of the fluid compass 
isthat, in spite of high magnetic moments, it does not rotate 
easily and is carried round when the vessel is rapidly turned. 
This the author proposes to rectify by using electromagnetic 
needles instead of permanent magnets. 'The sextantal and 
octantal deviations can be got rid of by a suitable placing of 
the needles. If two needles are used, the lines joining their 
opposite poles should include an angle of 60deg. If four 
needles, the angles should be 30 and 90 deg. Slight faults in 
the placing lead to serious deviations. 

(E. KOH LscHÜTTER, Deutsche Mechanikerzeitung, January 15, 1906.] 


Heating Effect of Röntgen Rays.—H. A. Bumstead concludes 
a lengthy Paper by the following somewhat startling con- 
clusions : ** The present experiments indicate that when Röntgen 
rays are equally absorbed in lead and in zinc, approximately 
twice as much heat is generated in the lead as in the zinc. It 
does not appear possible to attribute this result to errors in the 
measurements or in the theory underlying the experimental 
method. To account for this effect the writer has been able to 
think of only one hypothesis which is not in moro or less 
direct conflict with experimental facts. This hypothesis is that 
by means of Röntgen rays the atoms of certain elements may 
be artificially broken up, and that the energy thus liberated 
forms a part (and perhaps the greater part) of the energy which 
appears when the rays aro absorbed by matter.” The only metals 
hitherto compared were lead and zinc. The author used a 
strip of lead 0:30 mm. thick and a stip of zinc 0:82 mm. thick, 
and they gave about the same absorption of a-rays. They were 
mounted on an ebonite disc close to a radiometer with trans- 
parent vanes and opaque walls, used for measuring the tem- 
perature. The experiments were carried out at the Cavendish 
laboratory. The strips were both covered with aluminium 
leaf so as to have the same emissivity. The amount of heat 
steadily generated in lead under the influence of Róntgen rays 
Is 1:93 times the amount generated in zinc. 

LH. A. Bumsteap, Philosophical Magazine, February, 1906. ] 


Theory of Maguetisiu.—Since, on the modern view of the 
constitution of matter, solids are supposed to be aggregates of 
crystalline groups, any theory of magnetism must be founded 
upon the magnetic behaviour of crystals, and more especially of 
the cubic system to which the magnetic metals belong. With 
the material accumulated by Weiss, W. Peddie investigates the 
constitution of the molecular magnets in iron, and finds that 
the absolute value of the magnetic susceptibility of a molecule 
containing three atoms of iron is 5 x 107?*, as deduced from 
observations on dissolved salts of iron. This may have to be 
Increased some 20 times, as it implies a molecular size as many 
times smaller than that found by means of the kinetic theory. 
Speaking generally, the theory of molecular magnetism, when 
applied to magnetic crystals of the cubic class, leads to results 
Which are in good general agreement with observation. 
Wallerant’s formula is correct in mathematical form, but should 
be interpreted with reference to internal force instead of mag- 
netisation. It is possible that parallel investigations of the 
properties of other assemblages having cubic symmetry may 
shed some light on the actual arrangement of the molecules. 
It is evident that the Boscovichian theory of the constitution 


of matter is capable of being applied to magnetic properties. 
[W. Pennie, Proceedings, Royal Society of Edinburgh, 25, 12, 1905. ] 


Radio active Transformations.—The theory of the transmu- 
tation of the chemical atom, upon which Rutherford and Soddy 
have based their explanation of radio-active phenomena, is 
capable of accounting for very many of them, and of reconciling 
them with the principles of the conservation of matter and of 
energy. But P. Gruner points out several particulars in which 
the mathematical theory of transmutation may be improved. 
It may be assumed that radio-activity is a manifestation of the 
spontaneous transmutation of atoms. Each successive trans- 
mutation takes place according to a simple exponential law 
with invariable constants. It may further be assumed that the 
intensity of the radio-active effects is proportional to the rate 
of disintegration of the atoms. If Ni, N.. .. are the 
numbers of transmutable atoms of successive kinds in the 
substance, the law of transmutation may be expre:sed mathe- 
matically in the form: a aa NS %% NN. BON. 
&c. The author integrates these equations for some simple 
cases, and proves that the constant governing the third trans- 
formation of radium is a little more than one-tenth of the 
constant governing the fourth transformation. This would 
mean that, contrary to Rutherford's assumption, the trans- 
formation of radium B into radium C cannot take place entirely 
without the radiation of electrons. The author finally warns 
physicists against the surreptitious introduction of auxiliary 


hy potheses into radio-active theory. 
[P. Groner, Annalen der Physik, No. 1, 1906.] 


Terrestrial. Magnetism.—W. Maunder studies the connection 
between sun spots and magnetic disturbances. The former 
may be regarded as minor symptoms of solar eruptions. The 
streams of erupted matter have an angular diameter of not 
more than 20deg. That in spite of this thinness and the 
earth’s smallness so many of the streams influence the earth 
may be accounted for by supposing that they need not impinge 
upon the earth, but may act by induction. Perhaps the 
sudden magnetic storms are due to streams impinging upon 
the earth, and the more gradual ones due to induction. ‘The 


streams do not necessarily emerge normally to the sun's surface. 
[W. Maunnzn, Astrophysical Journal, 21, 1905.] 


Radiant Mutter from the Sun. —That the aurora and magnetic 
disturbances are due to streams of matter radiated by the sun 
is sometimes doubted on the ground of a lack of periodicity. 
But J. M. Schaeberle shows that a periodicity cannot be expected 
unless it is assumed that all such streams have the same initial 
velocity, which is improbable. An initial velocity of 376 miles 
per second would enable the streams to just touch tho earth’s 
orbit and then fall back. An initial velocity of 382 miles per 
second would send the matter out to infinity. At intermediate 
velocities the streams would cut the earth’s orbit the second 
time after 27 to 65 days. Such streams, encountered by 


comets, may account for fluctuations in their luminosity. 
(J. M. ScHAEBERLE, Astronomische Nachrichten, 169, 1905.] 


Interstellar Atmosphere.—A. Schmidt seconds Mendelejeff's 
bold attempt to determine the physical and chemical properties 
of the substance filling all space. He attempts to calculate the 
molecular weight of the substance, and finds it to coincide with 
that of the electrons. The data available for the calculation 
are the gravitational potentials at the surface of the atmo- 
spheres of the earth and the sun, and the temperatures of those 
regions. The velocity of a body after falling from infinity 
into the sun would be 608,000 metres per second, and at the 
earth’s surface it would be 13, 000 metres per second. The 
average velocity of a hydrogen molecule at freezing point is 
1,840 metres per second. Hence the equation for the molecu- 
lar weight, 

2 .L810 

4% FFI 608,000" 43, 0005) 

where T, is the absolute temperature of the sun’s surface, and 
T, that of the upper atmosphere of the earth. The former is 
probably 7,000 deg. absolute, and the latter 200 deg. absolute. 
These figures would give »=0-00047, or 20 s that of the 
hydrogen molecule. This is very close to the value assigned 
by Wicchert to the electrons, so that these may constitute the 


attenuated atmosphere of interstellar space. 
A. Scamipt, Physikalische Zeitschrift, February 1,1900.) 
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HIGHER TECHNICAL EDUCATION. 


Much has been written and spoken of late on various aspects 
of the subject of technical instruction, a great part of which, 
however, dealt only with the provision of the mental equip- 
ment required by what may be termed the rank and file of the 
engineering and allied industries. The question of the train- 
ing of those whose opportunities and intellectual attainments 
point to their being destined to become leaders in their pro- 
fession is of even greater importance. It will be remembered 
that a strong and representative Departmental Committee was 
appointed by the Marquess of LONDONDERRY in April, 1904, 
to inquire into the present and future working more particu- 
larly of the Royal College of Science and Royal School of Mines, 
and to evolve a scheme of reorganisation by which technical 
instruction of the highest grade, so urgently needed in this 
country, might be developed to the utmost and carried out 
with the highest efficiency possible. The Committee, of which 
Mr. R. B. HALDANE has for more than a year acted as Chair- 
man, has now completed its investigation and has presented 
its final Report to Mr. AUGUSTINE BIRRELL, successor to Lord 
LONDONDERRY as President of the Board of Education. An 
abstract of this report will be found in this issue of The 
Electrician. A preliminary report was issued by the Committee 
in July last, which the present publication recapitulates and 
completes. After fully investigating the present state of affairs in 
this country and carefully comparing the facilities and conditions 
with those obtaining abroad, the Report sets forth in a clear 
and incisive manner its recommendations for the fulfilment of 
the requirements indicated. The scheme proposed by the 
Committee comprises, essentially, the establishment at South 
Kensington of an institution or group of associated colleges of 
science and technology, where the highest specialised instruc- 
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tion should be given, and where the fullest equipment for the 
most advanced training and research should be provided in 
various branches of science, especially in its application to 
industry, for which no sufficient provision already exists else- 
where.” This result would be attained in the first instance by 
the amalgamation of the Royal College of Science, the Royal 
School of Mines and the Central Technical College, and further 
departments would be established later on the additional site 
available at South Kensington. With the desirability of pro- 
ceeding on these lines we heartily agree, and we are glad to 
read in the Report before us that the Government are 
not only prepared to consent to the incorporation of 
the Royal College of Science and School of Mines into a 
scheme of this nature, framed on lines approved by the Board 
of Education, but that they are willing to make a grant of 
£20,000 per annum in respect of the cost of the staff and 
laboratory expenses. The London County Council, also, have 
declared their willingness to contribute a sum not exceeding 
£20,000 per annum towards the maintenance of the proposed 
institution. It is thus fully evident that a sufficient main- 
tenance fund is assured to justify, at any rate, a commencement 
of the scheme. 

The success or failure of the project as regards the achieve- 
ment of the high ideal in view, depends entirely on the choice 
of the right men as exponents of the subjects to be taught. 
Not only must the information imparted be theoretically 
sound, but it must also embody the very latest knowledge and 
developments arising from experience in each branch of applied 
science dealt with. This can only be secured by the employ- 
ment as teachers of men who are themselves acknowledged 
experts and leaders in the industries they represent, at 
salaries commensurate with their skill as specialists. For 
the higher technical education that is to be given at this 
new college,—an engineering education which is to reach a far 
more advanced point than that attained at any of our existing 
institutions—it is the expert who has done the work himself 
who is required rather than the professional teacher. Remarkable 
as his power of imparting ideas to others may be, the experi- 
enced professor can never have had the opportunities of himself 
obtaining that knowledge of the subtleties of the inner workings 
of the advanced portions of his subject possessed by the 
specialist. It must not be thought that we are urging an unduly 
utilitarian point of view, for no one could be more opposed than 
we are to the mere presentation to the student of a multitude 
of facts and methods of practice without a solid and scientific 
foundation. We take it that, in this case, however, the students 
who will be catered for by the proposed institution will 
have already acquired the scientific habit of mind and not 
be youths who have yet to be taught how to learn. It 
is only by restricting the c'ass of student to those who 
will really benefit by instruction in the most advanced por- 
tions of the subject that a continued repetition of elementary 
matters can be avoided which only too frequently renders the 
treatment of the higher parts of the subject in technical insti- 
tutions too brief through lack of time. 

Passing on to the question of the relations of the new insti- 
tution to the University of London, the Report sets forth 
opinions both for and against control by the University, and 
takes up a non-committal attitude on the matter. In our 
opinion the question of University or independent control is 
one which can well wait to be settled until after the scheme is 
under weigh. Provided efficient men are chosen to direct 
affaire, it matters little what are the exact relations with the 
University of London. The appointment of a Royal Commis- 
sion may eventually take place to settle this open question, 
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but the final decision of this comparatively minor point must 
not be allowed to delay the foundation of the new Imperial 
Technical College. The object of the college will be, not to teach 
students to pass examinations, but to enable them to commence 
their career fully imbued with a knowledgeof the exact scientific 
and engineering aspects of their profession, and ready to apply 
their talents to the improvement of the industries of the 
Empire. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book). 


—— 


Motive Power and Gearing for Electrical Machinery: A Treatise 
on the Theory and Practice of the Mechanical Equipment of Power 
Stations for Electricity Supply. By the late E. TREMLETT CARTER. 
2nd edition, Revised in part by G. Tnowas-Davigs. (London: 
„The Electrician " Printing & Publishing Co.) 12s. 6d. 

This is a really valuable text book for engineering students 
and engineers generally. The author has taken pains to write 
clearly and concisely, not using the higher mathematics more 
freely than is absolutely necessary, and the book is planned 
and classified so as to make its various sections harmonise and 
lead up to conclusions in a specially useful manner. All the 
fundamental principles and useful applications of every known 
class of motive power are given. The revised edition shows 
evidence of great care to include all the most recent applications. 
One has referred to the index for details rarely given in such text 
books, only to find in almost every case one’s search rewarded 
and the details thoroughly explained. 

Part I. contains lucid definitions of the fundamental prin- 
ciples and their relations to the fundamental units, with the 
usual equations; gives an excellent and graphic description 
of “load factor” and influence of capital cost upon working 
costs. An interpretation of the economic law of design may 
be especially recommended to the reader. The author deals 
with the various methods of measuring power, and one would 
prefer to sce a description of Froude’s dynamometer, for 
example, given here (with the other instruments described) 
rather than later in the book. The same remark applies to 
the steam indicator. One hardly agrees that “it is often 
necessary . . . to have the engine and dynamo at a con- 
siderable distance apart" in these days, or that it is correct 
to include **electric current” under “kinetic energy." A 
slight slip also occurs on p. 7, where wave engines are included 
under * Wind Power," which obviously come under the cate- 
gory of Water Power.” The term “electric current" is 
frequently used where the term “electric energy " might be 
adopted with greater accuracy. On p. 7 also the area of a 
rectangle is given as OHHJ where it is obviously “OHJT.” 
Part 1 ends with a clear explanation of the principles and 
economies involved in the storage of energy. 

Chapter II. is especially admirable, and to be recommended 
to the electrical engineering student, as it deals comprehensively 
with the economic principles involved in central station design 
and management. The influences of plant and general load 
factors are clearly explained, and are such as one has not met 
with in a text book before. The author states that the average 
load factor of English electric lighting stations '*is not more 
than 10 to 12 per cent." This statement requires modification, 
and a reference to diversity factor and its economical influence 
would have been useful. 

Part II. is devoted to a treatise on fuels and the economical 
values of various coals, and the physical properties of combus- 
tion, which are given in a very practical way. Chapter IV. 
deals with thermodynamic princip!es in a concise and readable 
manner, and in itself is a complete and useful physical treatise 
on this subject. Not only does the author deal with the 
scientific aspects, but with the more practical details of the in- 
fluences of changes of temperature on cylinder walls, piston 
speeds, and concludes this section with a clear explanation of 
the 6 diagram. Chapter V. deals with the physical properties 
of steam, and also such practical points as the flow of steam in 
pipes, and the influences of wire drawing, &c. Theauthor then 
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naturally deals with the various types of boilers and furnaces — 

forced and induced draught—chimney design and mechanical 
stokers. An unusual but useful table is given of the floor spaces re- 
quired by various typesof boiler, and isone of the details included 
in this book which emphasise in particular its value to the cen- 
tral station engineer. Feel pumps and economisers are dealt 
with, but one misses any practical reference to boiler or steam 
pipe coverings, or, in the feed-water section, to softening or 
the extraction of oil. The book covers so wide an area that it 
is easy to omit some of these details, and one hopes tliey may 
be included in future editions. Tho drawings of power sta- 
tions given as types, represent somewhat out-of-date practice, 
and more modern examples might be given with advantage, and 
also a tabulated statement of the economies of superheated steam, 
which is, however, dealt with more fully in a later chapter. 

Chapter VII. is devoted to the theory and practice of steam 
engines; deals with the losses arising from steam leakage and 
cylinder condensation, and so forth; and the physical prin- 
ciples involved in engine regulation from valve settings, 
governors. and flywheels. Willans’ law and its re'ation to 
station economies is, of course, given. The author then pro- 
ceeds to deal with engine details and descriptions of valve 
gears as are usually found in steam engine text books, but a 
special reference is made to condensers and water. cooling 
arrangements. One notices the omission of the barometric 
condenser. Chapter IX. is a description of typical steam 
engines, but cannot be said to be quite up to date, and the 
steam turbines given are practically limited to one type. One 
would suggest some amplification in this respect. The testing 
of steam engines, their application to the driving of electrical 
generatora and the practical details involved, more particu- 
larly in alternator running, are very clearly dealt with. 

Part IIT. deals with gas and oil engines, and describes the 
various gas producera and gas storage, followed by a descrip- 
tion of the several types of gas engine, and their application as 
prime movers to electricity, and naturally includes methods of 
testing. | 

The book is so catholic that it contains a treatiso even 
on hydraulies, not only dealing with the fundamental equa- 
tions, but with the practical data involved in their prac- 
tical application. Even the civil engineering side, such as con- 
struction of reservoirs and barrages, is dealt with. The various 
forms of water turbines and wheels are, of course, included. 

Part V. almost appears to be unnecessary, dealing with 
various kinds of gearing, such as belts, chains, worm gearing, and 
so forth ; pulleys, ropes, clutches—indeed, what is there not to 
bo found? This chapter requires some revision, as it speaks 
of Manchester as still having belt-driven generators at one of 
its power stations, which is not the case. This section is pre- 
sumably necessary to make tho book complete, though it 
appears to be somewhat redundant and antique when applied 
to electrical driving. 

The book concludes with descriptions of some really modern 
and admirable examples of power stations, and some appen- 
dices of the latest developments, such as thermal storage, 
Diesel oil engine, suction and pressure gas producers. The 
keynote of this work is its thoroughness and completeness, and 
yet the descriptions are given with clearness and lucidity, and 
an enormous amonnt of information is compressed within its 
600 odd pages. Any subject almost which one requires to 
look up in connection with prime movers as applied to elec- 
tricity is to be found in it, and it is bound to be a useful 
addition to an electrical engineer's library. 

JOHN F. C, SNELL. 
Mica: its Occurrence, Erploitation and Uses. By Fritz CIRKEL. 
(Ottawa : Mines Branch Department of the Interior. ) 

Acting under instructions from the Mining Department of 
the Dominion of Canada, the author has brought together a 
valuable and exhaustive collection of data and information 
respecting his subject, especially as regards the Canadian 
mica industry. In view of the very general usc of mica as an 
insulator, this monograph is of considerable interest to the 
electrical engineer. Of tho group of crystalline minerals which 
can be split into thin transparent sheets included in the term 
mica in its broader sense, three only are of commercial im- 
portance—muscovite or potash mica, ranging in colour from 


pale yellow to ruby ; phlogopite, the amber-brown magnesia- 
alumina mica found principally in Canada; and the black mag- 
nesia-iron mica known as biotite. Details of the crystalline 
form and hardness are given, and it is stated that the softer 
specimens are the best fitted for electrical purposes. The 
author is of opinion that, although some chemists have syn- 
thetically produced small artificial mica crystals, it is not 
likely that crystals of the size required in commerce will ever 
be produced artificially. All the three varieties of the mineral 
are found in Canada, but muscovite is also worked in India 
and the United States, 


After some geological notes on mica deposits, an account is 
given of the methods of mining employed in Canada, accom- 
panied by descriptions of all the prominent Canadian mines. 
The systems seem somewhat crude compared with the mining 
of other materials, but it must be remembered that the peculiar 
location of the crystals and the care required to extract them 
without damaging the sheets render the quicker mechanical 
methods of other kinds of mining generally inapplicable. Hand 
drilling, therefore, is usual when blasting is to take place near 
the deposits, and the holes are only lightly loaded, the object 
being just to loosen the rock preparatory to taking it down 
with the mica by picking, or, in the case of very valuable 
crystals, with hammer and chisel. Some idea of the per- 
centage of mica obtainable from the rock may be gathered 
from the fact that on the averago at least 750 Ib. of “ thumb- 
trimmed " mica mu:t be extracted from every 100 tons of rock 
to make a mine a paying concern. Over 80 per cent. of the 
output of a mica mine results in sheets of a less size than 2 in. 
by 3in., and a very small proportion is over 4 in. by 6in. Some 
10 or 12 years ago only the sizes of 2 in. by 4 in. and upwards 
were in demand; anything smaller was hardly saleable. To- 
day, owing to the introduction of micanite, built up of thin 
layers of mica fixcd together by a special shellac cement, the 
demand is chicfly for the smaller sizes. 


The crystals when removed from the mine are split up into 
sheets about g in. thick, to remove damaged films and in- 
clusions of foreign matter. The sheets are then sorted and 
packed, and sent to the trimming works, one of the largest of 
which is owned by the General Electric Co. at Ottawa. Much 
of the scrap and waste is used for the manufacture of ground 
mica of which a quantity is required for various purposes. 
The increase in the mica trade in Canada has been considerable 
during the last 10 years, and the prospects seem at present 
bright. The applications of mica for other than electrical pur- 
poses are numerous, ranging from windows and screens of 
various kinds to paints, lubricants and coverings for steam 
pipes and boilers. The qualities best for electrical purposes 
must split easily, and be flexible, smooth and soft. Colour does 
not seriously affect its insulating power, but the presence of 
magnetite inclusions renders it useless for this purpose. The 
insulating propertics of micanite are quite as good as those of 
sheet mica ; it can be obtained in sheets of any size and can be 
moulded to any form. 

It is not, we think, so generally recognised as it should be 
that the insulating properties of mica are greatly impaired 
by contact with oil. The results of experiments are quoted by 
the author to show that in some cases a light coating of oil 
will cause a piece of mica to break down with only half the 
voltage which it would previously withstand. 

In comparison with East Indian mica, the Canadian product 
seems not only to hold its own, but to be in some respects even 
superior. India, however, ranks foremost among the mica- 
producing countries of the world. It employs more persons 
in the industry than any other country, and the area covered 
by mica deposits is the largest so far known. The method of 
obtaining the mineral in India is entirely different from that 
employed in the Canadian mines. No explosives of any kind 
are used, but fires are kindled against the face of the lode, and 
when the walls are sufficiently heated, water is thrown on them, 
which causes the rock to crack. Wedges of soft iron are then 
driven into the cracks and in this way large boulders are 
detached, from which the crystals are chiseled out. After 
giving figures of the output of mica in various parts of the 
world, the book concludes with a bibliography followed by a 
well-arranged index. 
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Landolt-Bornstein Physikalisch-chemische Tabellen. 3rd edition, 
revised and enlarged. By Dr. RicHAnp BonNsTEIN and Dr. WILHELM 


MryrnHorFrER. (Berlin: Julius Springer. London and Oxford: 


Williams & Norgate.) 36s. net. 

The long-expected third edition of this admirable work comes 
none too soon for the large number of physicists and chemists 
who found the previous editions indispensable, but who were 
anxious for an up-to-date collection of tables containing the 
results of the latest physical aed chemical measurements. The 
greatly enlarged scope of the new edition somewhat delayed 
the completion of the work, so that the literature could not be 
embodied further than the end of 1901 for the earlier parts of 
the work, comprising the mechanical properties of bodies. But 
the practice of giving the authorities for all figures, and of 
placing each table under the care of a specialist who signs his 
name to it, has been retained, and will do much to preserve 
and enhance the confidence of the scientific public in this 
monumental compilation. Among the tables which have been 
‘newly added are those on thermoelectric force, spark poten. 
tials, magnetic properties, physical dimensions, E.M.F.s and 
terrestrial constants. But, useful as these new tables are, they are 
far from being as complete in their way as, for instance, those 
on viscosity, capillary constants or specific heats. This may 
be due to the necessity of respecting the claims of chemistry 
and chemical physics, and if purely physical constants were 
similarly elaborated it would become impossible to confine the 
material within two moleskin covera as at present. The 
printing is well done and curves have been added where 
desirable. The proof-reading appears to have been done very 
carefully, and even minor ty pographical errors, as on page 427, 
line 11, and page 466, line 16, are conspicuous by their rarity. 
We have no hesitation in commending this great work as an 
indispensable adjunct to the laboratory, and a treasure-house 
for physical research. 


THE RECTIFICATION OF ALTEBNATING 
CURRENTS.“ 


BY P. ROSLING. 


Neither the motor-generator nor rotary converter are in the im- 
mediate future likely to be superseded for the conversion of large 
powers at comparatively low potentials from alternating to continu- 
ous current, but for saaier powers there are now two systems of 
rectification in commercial operation, both of them having the 
supreme advantage of having no moving parts—viz., the electro- 
lytic rectifier and the mercury arc rectifier. 


The Electrolytic Rectifiert consists of plates of an alloy mainly 
composed of aluminium, acting as cathode, suspended in a solution 
of borate or phosphate of ammonium or other salt capable of rapidly 
altering the condition of the polarising layer or film formed on the 
passage of an alternating current, such as salts of tartaric, oxalic, 
acetic, or gallic acids; the electrolyte may be contained in lead cells 
which would then form the anode. 

When a single-phase alternating current is switched on to such a 
combination, if the direction is positive from the lead to the 
aluminium, it passes on through the circuit; if, however, the direc- 
tion is positive from the aluminium to the lead, a polarising insu- 
lating is immediately formed on the lead, which offers a high 
resistance and opposes the passage of the current. When the polarity 
reverses and the current flows from the lead to the aluminium plate, 
the film undergoes alteration and the current passes readily. If only 
one semi-phase is required, a single cell is sufficient, giving an inter- 
rupted unidirectional current of as many pulsations as the periodicity 
of the alternating-current circuit. In usual practice both semi- 
phases are used, either by grouping four cells, as in the Leo Gratz 
method, so that they allow the current to pass through two cells in 
series, turn and turn about, as shown in Fig. 1, or as in the Churcher 
method, where one platinum or lead plate and two aluminium plates 
are suspended in one cell, the current coming through the working 
circuit from the middle point of a reactance coil (Fig. 2). 

In Fig. 1 the path of the current during one semi-cycle is shown 
by the arrows. It passes through cell V, the accumulator and V”, 
the insulating film forming on V’, the aluminium to lead path, pre- 
venting the current short-circuiting across to the other side of the 
A.C. circuit; cn the reversal of the polarity the current flows 
through V, the accumulator and V", V" now forming the closed 
door." The current thus passes in the same direction through the 


* Abstract of a Paper read before the Leeds Local Section of the Insti- 
tution of Electrical Engineers, Jan. 18, 1906. 
T Bee also The Electrician, Vol. LIII., p. 1,037. 


accumulator in pulsations of twice the periodicity of the alternating « 
current circuit. Fig. 2 shows the Churcher arrangement. The path 
during one semi-cycle is shown by arrows—from the middle point 
of the reactance coil current passes through the accumulators and 
the rectifier cell V. On reversal of polarity, the current flows 
through the other half of the reactance coil, the accumulators and 
the other half of the cell V. 

In both systems the reactance coil can be arranged with multiple 
tappings so that the correct E.M.F. for the work to be done can be 
efficiently obtained, the pressure across the direct-current circtit 
being approximately 90 per cent. of the pressure between the tapping 
and the terminal end of the reactance coil. Rectifiers of this 
description may be used on 50 to 100 cycle circuits where the A.C. 
pressure does not exceed 140 to 150 volts, and where the temperature 
of the electrolyte can be kept below 120^F.; above this temperature 
the efficiency falls off very rapidly. 

In a test made by Mr. Horace Boot of an electrolytic rectifier 
arranged as in Fig. 1, and known as the Nodon valve, an overall 
efficiency of 65 per cent. was obtained on apparatus charging cells 
(50 amperes aud 118 volts), the efficiency being the ratio of the 
alternating current watts taken from the mains to the direct-current 
watts put into the cells as measured by recording wattmeters. This 
result compares favourably with a motor generator of similar capa- 
city, which, over the whole run, would not give more than about 
55 per cent. efficiency. 

It is usual to insert a resistance between an electrolytic rectifier 
and the alternating-current circuit; otherwise it sometimes happens 
that there is a large rush of current on first starting, especially if 
the plates have been left in the electrolyte. This resistance can be 
short circuited when the apparatus has started working. The loss 
in an electrolytic rectifier is principally leakage current, which does 


Fic. 2. 


Fic. 1. 


not pass through the direct current or load circuit, but is expended 
on heating the electrolyte, and is dependent upon the electrode 
potential at the film, the quality of the aluminium electrode, and 
the particular electrolyte used; and as the losses increase enor- 
mously if the temperature of the electrolyte exceeds 120? F. it is 
necessary to provide some means, such as cooling tubes or forced 
ventilation, to keep the apparatus below that temperature. In the 
above test there was a drop of 8 volts on the cells, or 4 volts per 
cell, and a loss of 22 amperes out of 72 in the four cells. With two 
and three phases in use, the current flowing through the working 
circuit would be pulsating, but to a much less degree than with 
single phase. 

The Mercury Arc Rectifier.*— Gases and vapours in their normal 
state are practically insulators, but there are various ways in which 
their insulating properties may be broken down, as, for instance, 
raising them to high temperatures, also when Róntgen, Lenard or 
cathode rays are passed through them, or, in short, when the gases 
or vapours are ionised, as in an electric arc, where a bridge of con- 
dueting vapours consisting of the material of the negative or cathode 
is continually produced and carried over to the positive pole. An 
electric arc cannot establish itself; it must be produced either by 
drawing apart two terminals, or by an electrostatic pressure suffi- 
cient to jump the gap between two terminals, or by bringing another 
arc flame into the gap. If an arc is stopped and the cathode blast 
interrupted, as in an alternating-current circuit, the arc does not 
restart unless the electrostatic voltage is higher than the striking 
voltage, at arc temperature, between the electrodes. 

With mercury vapour the difference between the electrostatic 
pressure required to start the arc and the E.M.F. required to keep 


* See also The Electrician, Vol. L., p. 509, Vol. LII., p. 447, Vol. LIV., 
pp. 165 and 953, Vol. LV., pp. 338 and 389, and Dec. 22, 1905, p. 387. 
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an arc flowing is very great, due to the low temperature of the arc 
—that is, the resistance of mercury vapour in normal state, is very 
high: but, in the presence of cathode rays, it is so low that the 
vapour becomes a good conductor requiring only a few volts to 
sustain an arc. When a mercury electrode is used as a cathode, 
ionized mercury vapour is thrown off; thus, in an ordinary mercury 
vapour arc lamp, the negative terminal is mercury, the other ter- 
minal being any suitable material, as graphite; and, when this lamp 
is connected on a continuous-current circuit and the are is once 
started, it continues to exist until the pressure is switched off, or 
falls too low to overcome the resistance and back E.M.F. of the 
arc. If the polarity is reversed and the graphite terminal is nega- 
tive, it would require an extremely high potential to maintain an 
arc after it was started. If, therefore, it were possible to start an 
arc in & mercury arc lamp at every change of polarity on an alter- 
nating-current circuit of under 25,000 volts pressure, current would 
only flow when the mercury terminal was negative, and there would 
be a pulsating unidirectional current flowing through the lamp. 
This action is taken advantage of in the mercury are rectifier, which, 
for a single-phase circuit, is an exhausted glass vessel containing 
two anodes, AA, one cathode, B, and one starting anode, C (Fig. 3). 
The two anodes are connected across the terminals of the alter- 
nating-current line, and become alternately positive and negative. 
While either anode is positive there is an arc carrying the current 
between it and the cathode. When the polarity reverses, the arc 
passes from the other anode to the cathode, so that during a com- 
plete cycle the cathode is negative and the current at this point is 
unidirectional, and both semi-cycles of the alternating current are 
used. The cathode of the rectifier is connected to the load or work- 
ing circuit, the other pole beingconnected to the middle point of a reac- 
tance coil, which is connected across the alternating-current circuit. 

Without some means of continuing the arc, or establishing it at 
every reversal of polarity, the rectifier would not work, as the arc 
would stop at every reversal of the -,, 
alternating current. Although the | 
current is at zero for an infinitesi- 
mally short time, yet this interval 
even, on a high periodicity circuit, 
is sufficient for the cathode to lose its 
excitation and the arc to go out. 
Owing to the action of the reactance, 
the wave is no longer a sine wave, 
and the current waves in each anode @| 
overlap by an angle of approximately 
20deg., thus eliminating the zero 
points previously mentioned. 

The initial ionization of the mer- 
eury vapour is accomplished by a 
small starting anode, C (Fig. 4), 
which is brought into contact with 
the cathode by a mercury bridge 
formed by slightly shaking the tube. 
The breaking of this mercury bridge 
starts a small initial arc, and the arc 
thus obtained excites the cathode, 
giving the necessary ionized vapours, 
which enables the working anodes to 
immediately become active and the 
tube to start. Fig. 8 shows the connections of a rectifier diagram- 
matically, the plain arrows marking the path of the current at any 
moment, and the arrows in circles showing the path on the reversal 
of polarity. It will be seen that the circuit from the alternating-cur- 
rent terminal is composed of a rectifier arc, the load and one of the 
reactance coils; the other coil is at the same time discharging energy 
stored up during the previous half wave, when it wasin the line circuit. 

It is evident that the reactance must be designed to suit the nature 
of the load, as with a pure resistance load it is only necessary to 
have sufficient to keep current flowing when the alternating poten- 
tial falls below 14 volts, the voltage required for the mercury arc, 
whereas, when charging accumulators, sufficient reactance is required 
to keep the arc when the alternating current drops below the back 
E.M.F. of the cells, plus the 14 volts for the arc, and, as the alter- 
nating-current voltage should not be much higher than the cell 
voltage, the reactance coil has to keep the current flowing through 
quite & considerable portion of the cycle. 

Mercury arc rectifiers can be used on any practical voltage, and 
for any frequency from 25 to 140 ^» per second. The maximum 
voltage is at present unknown, as with a rectifier of proper design 
and vacuum, a high-frequency oscillator giving an 8in. spark 
between lin. spheres does not send a discharge through from anode 
to anode; small currents at 36,000 volts impressed upon the rectifier 
terminals have been rectified successfully, and a rectifier tube with 
24,800 volts at its anodes and 6°25 amperes at 9,500 volts continuous 
current at the cathode, has been successfully used on a water resis- 
tance—that is, a load of about 60 kw. has been rectified in a tube 
weighing a few pounds. 

A high-tension rectifier is now in general use in Schenectady, 
supplying 57 series arc lamps, giving 4 amperes at 4,260 volts con- 
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tinuous current. Its overall efficiency is over 90 per cent., including 
losses in the alternating constant-current transformer, in the react- 
ance coils used to carry the arc over from one semi-phase to the next, 
and in the special reactance coils in the continuous-current circuit 
used to reduce the pulsations of the current, the loss in the rectifier 
itself being about 0:4 per cent. 

For ordinary commercial work off supply mains the rectifier can 
be designed for any standard pressure or frequency, the maximum 
continuous-current pressure being approximately half the alter- 
nating-current voltage, and the continuous current nearly double 
the alternating current, the ratios being varied by means of suitable 
tappings from the reactance coil. 

As the loss in the arc is constant, the efficiency, of course, varies 
with the direct-current pressure delivered; thus, on a test of a 
80 ampere set giving 80 volts on the continuous-current side and 
working on a 220 volt alternating circuit, the overall efficiency was 
75 per cent., but with 112 volts on the direct-current side the 
efficiency was over 80 per cent. This efficiency holds good down to 
quarter load, the power factor of such a set being practically 90 per cent. 

To charge a battery so that the maximum battery efficiency can 
be obtained, comparing the watt input and outpui, it is necessary to 
reduce the rate of charge as the operation proceeds, so that with a 
motor-generator starting at 30 amperes and an overall efficiency of 
about 65 per cent., the motor-generator efficiency falls off as the 
charge continues until it approaches the neighbourhood of 30 per 
cent., giving an average efficiency throughout the whole charge of 
say 55 per cent. Comparing the cost of running a mercury arc 
rectifier on cells taking 15 units in a five hours’ charge at about 
110 volts, with the running cost of a motor-generator, the saving 
would be approximately 83 units or, at 2d. a unit, 1s. 5d. per charge; 
and, as there is no part of the apparatus likely to wear out other 
than the tube itself, there is nothing to set off against this saving ; 
and, should the tubes last, say, 1,000 hours (and some have been 
tested to 1,500 and 2,000 hours), the saving in current during the life 
of the tube would amount to £10. 3s. 4d., or 80 per cent. of the current 
bill for the motor-generator set for the same work. Comparing it 
with an electrolytic rectifier of 65 per cent. efficiency, the saving on 
200 charges of five hours each would be £7. 1s. 8d. at 2d. per unit. 

For charging cells the mercury arc rectifier has a certain in- 
herent regulation similar to a shunt-wound dynamo, the voltage at 
the cathode rising as the current falls, thus tending to compensate 
for the increase of the counter E.M.F. of the ewan so that the 
regulating switch need not be moved very frequently during the 
charge. The regulating switch being connected to the reactance 
coil, the efficiency of the apparatus is practically constant through- 
out the charge. 

Three-phase current may be rectified into continuous current by 
means of tubes having three anodes, the load being connected 
between the cathode and the neutral point of a three-phase star- 
connected reactance coil; and there is no zero point, as with a three- 
phase current, the continuous current has less pronounced pulsa- 
tions, with the same amount of reactance, than with the single-phase 


system. DISCUSSION. 


Mr. G. WILKINSON said he was one of the first to obtain an electro 
lytic rectifier of considerable size from Paris, about three years ago. In 
order to give it a thorough trial it was used to transform alternating to 
continuous current for feeding a 6 m.r. motor driving stokers’ shafting. 
This shafting was running 24 hours per day for six days per week; but 
after two or three days the apparatus went wrong, and this was put down 
by the manufacturers to faulty electrolyte. After this had been renewed, 
the rectifier worked for a day or two, when some trouble again ensued. 
This time they said it was the electrodes. New ones were put it, and then 
the insulation failed and had to be renewed. After that it would run for 
20 minutes or half an- hour at a time and then stop. The rectifier was kept 
cool by an electrically-driven fan placed beneath it. The efficiency obtained 
from the apparatus was about 60 per cent. Eventually it was returned 
at the makers’ request. He understood, however, that some progress 
had since been made in the direction of reliability. He (Mr. Wilkinson) 
had had considerable experience in making mercury vapour lamps of 
various kinds, and one thing that troubled him was the loss of vacuum, 
even in lamps taking the small current of half an-ampere. Extended ex- 
perience taught him to seal two or three thin platinum wires in the glass 
rather than one larger one in order to maintain the necessary vacuum. 
This pointed to a practical difficulty in these rectifiers when designed for 
heavy currents. He would like to know what was the lowest periodicity 
that they would work at, the maximum current for which they could be 
built, and whether there was any possibility of reversing the operation and 
taking out alternating current when supplied with continuous current. 

Mr. CHURTON believed there was some trouble with rectifiers in con- 
nection with the graphite anodes, and that some disintegration went on. 
Mr. Rosling had hardly given the motor-generator its due. He (Mr. 
Churton) had found the overall efficiency of a 4 kw. motor-generator to be 
69°5 per cent. on test. In large sets an efficiency of 81 per cent. was 
easily obtained. 

Mr. G. D. ASPINALL PARR had had two rectifiers through his hands 
in recent years. One was of the rotary type; the current at the D.C. 
rectifying commutator was about 25 to 30 amperes at a voltage of about 
89 or 90 volts. If the brushes were properly adjusted, there was practi- 
cally no sparking, and the apparatus would run for hours without the 
slightest attention. The other rectifier which he had tested was the 
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Siemens rectifier, in which there was a contact breaker something like 
the trembler of an sets! induction coil, and the phase was split by 
means of a choking coil and a condenser. The efficiency of this apparatus 
was very low. The power factor curves were very interesting, as also the 
curve showing the fall of external volts. The mashine worked very 
satisfactorily so far as sparking was concerned. 

Mr. MOUNTAIN was of opinion that rectifiers were particularly useful 
in connection with crane motors and street hghting. 

Mr. P. ROSLING, in reply, remarked that the chief difficulty with elec- 
trolytic rectifiers had been that they were only serviceable for short runs. 
and, if they were allowed to get hot, the potential resistance of the anode 
disappeared: He understood that the electrolytic rectifier now on the 
market was guaranteed for ordinary commercial purposes. Referring to 
the mercury rectifier, there was no trouble now in maintaining the 
vacuum ; but owing to other circumstances, one of which was tempera- 
ture of the anodes, rectifiers for an output of more than 30 amperes were 
not yet on the market. The 30-ampere size would cost about £50, the 
20-ampere size about £45, and the 10-ampere size about £38. As to the 
reverse operation of the rectifier to act as a converter, such a device had 
been developed. A mercury vapour tube was used, having four anodes 
and one cathode, which was placed centrally with reference to the four 
anodes; two diametrically opposite anodes were connected to the ter- 
minals of one primary, and the other two anodes to the terminals of the 
other primary of a two-phase transformer. The middle points of the two 
primaries were connected together, and to the positive terminal of the 
direct-current supply, the cathode being connected through a reactance 
coil to the negative terminal of the supply. Directly an arc was estab- 
lished between the cathode and one of the anodes, the aro immediately 
jumped to a neighbouring anode and so on round the tube, with a rapidity 
depending largely upon the size of the anodes and their distance from 
the cathode. As the arc rotated, currents were successively generated in 
the halves of the primaries. One revolution of the arc corresponded to 
two complete cycles in each secondary, and since the anodes were set at 
90 deg. to one another a regular two-phase current was obtained from 
the two secondaries, The shifting of the arc from one anode to its neigh- 
bour seemed to be due to the heat generated by the arc, causing the re- 
sistance to rise until a point was reached when less resistance existed 
between the adjacent anode and the cathode. As this alteration of resist- 
ance tended to cause pulsation in the continuous-current circuit, an 
inductanze coil was used as a storing and restoring agent, rendering the 
flow of power in the continuous-current circuit more steady. Any other 
number of phases could be obtained by a suitable combination of anodes 
and transformers. Referring to Mr. Churton’s remarks, the overall efficiency 
of 69 per cent. of the 4 kw. motor-generator was remarkable, as it meant that 
the loss in the motor and generator was only about 75 watts in each case. 
Usually the friction and windage would account for nearly that amount 
of power. There had been no trouble with disintegration of the graphite 
anode in the mercury arc rectifier. The rectifier alluded to by Mr. Parr 
was very interesting, but it had the disadvantage of being a machine 
with revolving parte. Mr. Mountain’s reference to the excellent results 
obtained in mill lighting with mercury arc lamps was most valuable, but 
although one could tell different colours by it, yet one was liable to be 
misled when trying to choose tints of the same colour, at least of some 
colours, There should not be any danger of poisoning from the breakage 
of a mercury arc apparatus, as the vapour would immediately condense 
to minute particles of liquid mercury, and the amount that could be 
breathed in an ordinary room would be infinitesimal. à 


A NEW METALLIC FILAMENT LAMP. 


The Efandem Co., of 67a, Shaftesbury-avenue, have sent us the 
following tests on a new metallic filament lamp due to Dr. Hanz 
Kuzel, of Baden, near Vienna. We are informed that about 100 
of these lamps have been manufactured for the purposes of experi- 
ment, and that, in order to verify the tests made by Dr. Kuzel and 
Mr. Joh. Kremenezky, atthe latter gentleman's laboratory in Vienna, 
a number of lamps were also submitted for test to the Electro- 
Technical Testing Department of the K.K. Technologischen 
Gewerbe-museum, of Vienna. Our correspondents state that the 
first two lamps which were submitted to the Institute in the month 
of August, 1905, for test were taken from a series which had been 
manufactured on commercial lines, and gave the following results, 
which were officially certified: 


Series N. Group 4. 

Lamp No. C1, 32 volts, 18:17 c.p., 0:461 ampere, 1:12 watt per c.p. 
Hours. Candle- power. Amperes. Watt per c. p. 5 
O .... 1817 .... 0401 .... 112 ween — 

98 .... 1406 .... 0462 .... 105 .... + 67 
218 .... 18:80 .... 0456 .. 105 .... + 48 
314 1481 .... 0457 1:00  .... + 86 
434 1410 .... 0456 .... 103 .... + 70 
578 1428 .... 0455 .... 102 + 84 
753 12:85 .... 0453 .... 113 ~ 10:0 
885 .... 1203 .... 0451 .... I Vd - l6 

1,010 Filament in the loop after 1,010 hours burnt through, re. 
joined itself, still burning. 

1,029 16:72 0:432 0:992 .... 4 26:9 

1167 .... 15°76 .... 0180 0:975 .... +196 

1,339 .... 16°20 0:479 0945 .... +22°9 

1468 .... 1497 .... 0472 .... 1002 .... +136 


After 1,468 hours burnt out. 


Series N. Group A. 
Lamp No. C2, 30°25 volts, 12:39 c.p., 0:461 ampere, 1:08 watt per c.p. 
Light difference 


Hours.  Candle-power. Amperes. Watt per c.p. in per cent. 

0 .... 12:39 0:461 .... 1:08 — 

314 .... 12°89 0-463 .... 118  .... — 
578 .... 1260 .... 0463 .... 111 .... +17 
885 1228 .... 0402 .... 118 . — 0:9 
1,167 12:04 0:461 115 .... - 28 
1,339 1222 .... 0459 .... 1:18 .... — 14 
1468 .... 11°83 .... 0456 .... 116 .... — 465 
1,490 Filament in the loop after 1,490 hours burnt through, re- 

joined itself, still burning. 

1,512 .... 18:332 .... 0473 1:07 + 75 
1,783 12°43 0:461 1:12 + 04 
1,975 . 11:86 0:457 1:16 — 43 
2,215 11:39 0:456 121 .... -—87 
2,574 11:08 0:455 124  ....  -109 
2,881 .. 11:09 Q454 .... 1.23  -105 
3,313 11:03 .... 0:454 .... 123  ....  -109 
3,537 11:03 .... 0:454 .... 1.23 -109 


Lamp still burning. 
Another series of tests gave the following results :— 


Series U. Group A. 
Lamp No. 2, 19 volts, 29 c.p., 1:48 amperes, 0°97 watts per c.p. 
Light difference 


Hours, Candle. power Amperes. Watt per c.p. in per cent 
0 .... 290 1:48 09:97  .... — 
503 288 1:48 1:02 — 07 
1,110 .... 262 1°49 18 — 97 
1,6086 .... 252 1:48 111 .... 2131 


After the last figures given above, the current was increased to about 
60 volts, thus over-running the lamp, in consequence of which the filament 
burnt through in the loop. The filament, however, rejoined itself. Lamp 
gtill burning. 

Series R. Group A. 
Lamp No. 1, 30 volts, 13:5 c.p., 0470 ampere, 1:05 watt per c.p. 
Light difference 


Hours. Candle-power. Amperes. Watt per c.p. in per cent 
0 e.c.’ 13:5 [EN 0:470 eete 1:05 eene — 
467 .... 121  .... 0465 .... Ll = .... -104 
1460 .... 129  .... 01470 .... 109 «.... - 4141 
2,188 .... 13°5 0470 .... 105 .... — 
3,103 2 PE 11:0 0:480 „ 0 „ 1:03 2 2 „ + 3:7 


Lamp still burning. 


Series R. Group B. 
Lamp No, 2, 28:5 volts, 40 c.p, 1:06 amperes, 0°76 watt per c.p. 
Light difference 


Hours. Candle- power. Amperes. Watt per c.p. in per cent 
0 eeee 400 @eee 0°76 1:06 eoese — 
467 850 «.... 087 ..... 1°06 -125 
850 38:0 eose 0°81 1:07 „ „ „ — 5'0 


Filament burnt through and rejoined itself. Lamp still burning. 


Series U. Group B. 


Lamp No. 3, 19 volts, 24:2 c.p., 1:06 amperes, 0°83 watt per c.p. 
Light difference 


Hours, Candle. power. Amperes. Watt per c.p. in per cent. 
O0 24.2 106 OBS. ace. — 
503 265 .... DOG .... 076 .... + 95 
1,110 23:5 106 .... 086 .... + 29 
1,686 190 .... 102 1:02 - 21:50 


Lamp still burning. 


In another test the lamp was over-run 288 per cent. above its 
normal voltage without the slightest damage. A second lamp was 
over-run 201 per cent., the only result being that the normal candle- 
power of 19} c.p. after being over-run had risen to 20) c.p. 


Table showing Results of Over-running a Metallic Filament Lamp, normal 
2? volts, 19:5 e. p., 0:97 ampere, I watt per candle-power. 
Light difference 


Volts. Candle-power. Amperes. Wattperc.p. jn per cent. 
20:2 195 .... 0:97 1:0 — 
25:8 500 .... 1:14 0:588 T 156°5 
8327 100:0 .... 1:30 .... 0425 + 433°3 
845 .... 1950 .... 1:34 .... 0370 T4510 
390  .... 1800 .... 144 .... 0312 + 823:10 
40:6 2110 1475 .... 0283 4 982-0 


It is also announced that these new metallic filament lamps can 
at present be manufactured for circuits up to 110 volts, but no teste 
of lamps for this voltage have been sent us. We are also given to 
urderstand that * the manufacturing cost of the lamp will be very 
little different to that of the ordinary carbon-filament lamp uni- 
versally used up to the present, as the raw materials used in the 
process of manufacture of the filaments can be obtained in unlimited 
quantities and are not expensive," 
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ADVANCED TECHNICAL EDUCATION. 


The final report of the Departmental Committee appointed to inquire 
into the present working of the Royal College of Science and School of 
Mines, and to consider what changes may be desirable to utilise their 
regources to the fullest extent for higher scientific studies, has now been 
published. The constitution of the Committee was as follows: —Mr. R. B. 
Haldane (Chairman), Sir Francis Mowatt (cbairman up to December, 
1904), Sir W. de W. Abney, Sir William S. Church, Mr, A. H. Leech, Sir 
Philip Magnus, Mr. F. G. Ogilvie, Lord Reay, Sir Arthur Rücker, Mr. S. 
Webb, Sir Julius C. Wernher, Mr. J. C. G. Sykes (Secretary), and Mr. 
F. E. Douglas (Assistant Secretary). The following were members of the 
Committee during a portion of the inquiry :—The late Sir Edward Carbutt, 
Mr. J. A. Ewing, Mr. H. Jennings, Mr. W. McDermott and Sir William 
H. White. 

After outlining the scope of its contents, the report gives a short history 
of the Royal College of Science and the Royal School of Mines, followed 
by some notes on previous inquiries of like nature which bave been held. 
Mention is also made of the origin and aims of various other bodies by 
whom technological education has been carried on. There are now 
several indications, remarks the report, that local authorities 
are alive to the opportunities afforded them by the extension of 
their powers under the Education Act of making these classes pre- 
paratory to more advanced and continuous technical education in 
the case of suitable students; but inasmuch as up to the present 
time but little has been done to co-ordinate them with any higher tech- 
nological teaching of the kind with which we are principally concerned, 
we will proceed to refer to a class of institution which in its later develop- 
ments is more akin to our present purpose, viz., the London polytechnics. 
These institutions, which differ considerably in their functions and ideals 
from institutions which some little time since bore the same name in 
Germany, have grown up in London in recent years. They were erected 
by funds largely supplied by some of the City Livery Companies and by 
private individuals, supplemented by the means made available by the 
Charity Commissioners, acting under the City Parochial Charities Act ; and 
since 1894 they have been considerably developed and improved by the wise 
policy and financial help of the London County Council. In these institutions 
the instruction is adapted mainly to the requirements of artisans engaged 
in differont branches of the building, engineering and other trades, as 
well as in the arts and crafts. In many of them opportunities are afforded, 
principally to evening students, but to some extent to day students also, 
kor the prosecution of research under competent instructors, and for the 
preparation of students for University degrees under recognised teachers 
of the University of London. Similar institutions, in some instances 
even better equipped and possessing larger and more costly buildings, are 
now found in tke larger provincial towns under the name of technical 
institutions or schools of technology, the chief difference between the 
London and the provincial institutions being that in London there is 
attached to the polytechnics a social and recreative side, which is not 
found in the provincial schools. Both in London and in the provinces 
the laboratories and workshops of some of these institutions are not 
yet fully utilised in the day time, owing mainly to the lack of pupils, 
competent by previous general education, to take advantage of the more 
advanced teaching provided.” . 

Other bodies, such as University and King’s Colleges, London, and 
Owen's College, Manchester, are then mentioned, and an account is given 
of the foundation of the Central Technical College of the City and Guilds 
of London Institute. The College was placed at South Kensington £o 
that the students might be near the Museum, the Normal School of 
Science (as it was then called), and other educational institutions, the 
idea as to the diffcrentiation in the scope of its work, as contrasted with 
that of the Normal School, being that while the Normal School devoted 
itself to pure rather than to applied science, the instruction in the newly 
founded college should have special reference to the particular industries 
in which the students were proposing to become engaged. It is this col- 
lege which the Council of the City and Guilds of London Institute appear 
willing to bring into such a scheme of common government and adminis- 
tration as we shall outline later.” 

Before proceeding to investigation of examples of foreign methods the 
report remarks: ‘‘ A survey of the whole field of technical education 
would show that England compared not unfavourably with other countries 
in the provision made for what may be called the lower and intermediate 
grades of technical education, as well as for the technical training for the 
learned professions obtainable at many of our Universities. The prin- 
cipal deficiency, whether the resources and needs of this country are 
viewed by themselves, or whether the rapid strides made by other countries 
are considered with them, appears io lie in the sphere of the highest 
technological education." 

An account is then given of the provision made for technical education 
in Germany: Germany, during recent years, has devoted her greatest 
energies to the development of tcchnical cducation of a university 
grade. The success she has met with in numerous departments of 
manufacturing chemistry is regarded, by all who have studied the 
subject, as being mainly due to the utilisation of the results of the 
researches of an army of highly-trained ‘chemists, who: are employed 
in large numbers in many frctories, and are constantly making new 
discoveries and introducing modifications in manufacturing processes. The 
achievements of Germany in the field of chemical industry have encour- 
aged her to establish well-equipped electrical laboratories and to develop the 
practical teaching of physics with a view to assisting electrical trades. It 
was the belief in the value of the applications of science that led to the 
creation of technical high schools, for the training of future managers, 
engineers, manufacturers and industrial chemists. These institutions 
have in some cases developed gradually from quite small beginnings, in 


others they have been established fully equipped and staffed from the 
outset. They now rank generally with the older universities, and poseéss 
similar self-governing and other privileges, including the power of con- 
ferring degrees. Taken as a whole, they are the outcome of conditions 
which do not obtain in this country, and the system which they embody 
is not one which could with advantage be reproduced here in its entirety. 
Among the features which distinguish them, we may note in the first place 
that the preliminary training that is required of candidates before they are 
admitted is of a severer kind than that required in any of our technical insti- 
tutions. It is only after the secondary grade of education has been passed 
through thatspecialised study and research in the higher branches of scien- 
tific knowledge can be undertaken, whether at the University or at the 
Technical High School, the distinction between them being, roughly, that 
in the former this knowledge is pursued primarily for its own sake, while in 
the latter it is avowedly pursued with reference to its practical applica- 
tion, While, however, it is legitimate to draw tbis essential distinction, 
it may be well to observe that the Technical High School aims also at 
giving a broad scientific education, so far as this can be done consistently 
with its primary aim, while the University in giving a liberal education 
is not forgetful of the requirements of the practical life. An important 
feature of the German Technical High School, which distinguishes it. 
from any technical institution or university in this country, is the com- 
pleteness of its staff of teachers. At the Berlin school there are some 50 
35 professors in addition to a large number of assistant pro- 
fessors, demonstrators and lecturers. Every separate branch of engineer- 
ing is taught by a specialist, and the presence in the same institution of a 
number of professors, each an eminent authority on his own subject, and 
giving his undivided attention to the furtherance of the study in which 
he is engaged, enables the students in attendance to enjoy the advantage, 
not at present obtainable in a like degree at any school in this country, 
of receiving the most advanced instruction from men so occupied and of 
participating in their researches.” 

After a detailed description of the organisation of the Technical High 
School at Charlottenburg, the report passes on to the consideration of the 
systems in vogue in Switzerland, the United States and Canada, describ- 
ing more particularly the Zurich Polytechnikum, the Massachusetts 
Institute of Technology, Boston, and McGill Univeraity, Montreal. France 
and Belgium are also dealt with, the close connection between high 
technical education and the State universities being pointed out. 

After this summary of the conditions obtaining ia other countries the 
report continues : — 

he foregoing survey appears to show that at the present time higher 
technological education is less developed in this country than in several 
of her principal commercial competitors, but it does not show that this 
backwardness is necessarily to be traced to the absence of a uniform 
policy running through the educational system. | 

Ws observed in a previous paragraph that the German system was 
not suitable for adoption here. In saying this we do not wish to be mis- 
understood. There are certain elements in the German system which 
cannot, however admirable in themselves, be reproduced in this country.: 
Tbus we cannot require at present, as & condition of admission to our 
higher technical colleges, the same standard of general education as 
Germany. Such a requirement might seriously restrict the number of 
students. Nor can we instantaneously compel ourselves to feel the 
German love of education for its own sake. Neither could we, even if we 
desired, imitate the uniformity of the German standard, or, generally, the 
thoroughness and singleness with which all forms of education are regu- 
lated by and made subservient to the purposes of the State. On the other 
hand, there are certain elements in the German system which can, and in 
our opinion undoubtedly should, be transplanted here. We have no hesi- 
tation in proolaiming this country's urgent need of a greatly-increased 
provision for education in the sciences applicable to industry, of a uni- 
versity grade, and—so far as consistent with the predominant aim —of a 
university type, an education concerned with principles rather than with 
processes, and advancing to the highest planes of specialisation and 
researob. 

“The main difficulty in the way of the advancement of higher educa- 
tion in England hitherto bas been the attitude of the employer and the 
parent. The attitude of large numbers of both employers and parents 
has changed materially in the last few years, and the immense advantage, 
alike to the industries of the country and to the individual, of an educa- 
cation prolonged to the utmost that economic and social conditions will 
allow is becoming increasingly recognised. This change of attitude is 
not yet sufficiently widespread to affect the nation as a whole, and mean- 
while there is abundance of scope for some variety in the methods by 
which higher technical education may be supplied. 

„In any consideration of the provision which we hope to see made for 
this purpose, it will be well to bear in mind, as a first principle, that an 
essential condition of a good technical education of whatever grade is agood 
general education of the corresponding preliminary grade. In the second 
place, care must be taken to avoid any confusion between the aims of 
general and of technical education. The trend of recent developments in 
England in the sphere both of elementary and of secondary education 
has been in the direction of removing this confusion, but in the sphere of 
education higher than secondary it is open to question whether the con- 
fusion has not increased rather than diminished in the past few year. 
We do not mean that & general education should never take account of 
the prospective occupation of the student, or that a technical education 
should be devoid of all elements of general culture; the point of prin- 
ciple is that in every educational institution, or in every faculty of a 
university, one aim or the other should be avowedly predominant. . The 
scheme which we shall proceed to submit is framed with a due regard to 
these two principles. m l ' 

„The conclusion at which we have arrived are: 1. That the position 
of this country makes further provision for advanced techhological educa- 
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tion essential. 2, That tne students, by whose advanced technological 
education the nation would profit, are not actually obtaining it to the 
extent which is desirable, and that this is due to: (a) the lack of facili- 
ties for instruction in certain important subjects; (b) the absence of 
such co-ordination among existing institutions of technological education 
as would permit the concentration of the more advanced couraes in a 
limited number of institutions ; (c) aninsufficient appreciation, especially 
on the part of employers, of the value of such education. 

"3. That the opportunities for research in our technological institutions 
are inadequate to the industrial needs of the empire, owing not to any want 
of ability on the part of the professors, but to the fact that much of their 
time is frequently absorbed in the giving of comparatively elementary 
instruction in pure and applied science. 

'* 4, That in any institution in which the highest technological educa- 
tion is given, the equipment should be adequate for the purpose, and the 
staff should include, at the head of the several specialised branches of the 
work, men of the first rank in their profession. 

As stated in our preliminary report, we have inquired into the working 
of the Royal College of Science and the Royal School of Mines, but we 
have done so with a definite end in view. We think it appears from the 
answers we have received from the Board of Education to the questions 
we ventured to ask in that report, taken in conjunction with the terms of 
reference, that it is the desire of His Majesty’s Government that the staft 
of the Royal College of Science, including the Royal School of Mines, 
together with the buildings and appliances now in occupation or in course 
of construction at South Kensington, should be utilised tə the fullest 
extent for the promotion of higher scientific studies in connection with 
the larger scheme which we endeavoured to sketch in outline in our pre- 
liminary report. We have now to make, so far as appeara to us possible, 
recommendations with regard to the essential features in the constitution 
and pui poses of the new institution which we propose should be created, 
and with regard to the position of the several bodies brought with it 
under à common government and administration. 

"The main object is the establishment, at South Kensington, of an 
institution or group of associated colleges, of science and technology, 
where the highest epecialised instruction should be given, and where the 
fullest equipment for the most advanced training and research should be 
provided, in various branches of tcience, especially in its application to 
industry, for which no sufficient provision already exists elsewhere. The 
number of the departments will be limited by the resources available, and 
at first a selection will have to be made among them, but they may be 
increased almost indefinitely as additional means are provided, and new 
applications of science to the arts aud industries are discovered. The 
scale on which the departments are established should be capable of 
gradual expansion with the increase in the number of students, fitted by 
preliminary education to take advantage of the teaching and training 
contemplated. 

" The scheme should, in the first instance, and subjeci to necessary 
adjustments, include the work of the Royal College of Science, the Royal 
School of Mines, the Central Technical College, and departments to be 
established on the additional site at South Kensington. 

“Such being the scope of the new institution, it is necessary that we 
should make recommendations with regard to the composition and func- 
tions of its governing body, and the question at once arises what should be 
the relation of the new institution to the University of London. Oa this 
question it is necessary to premise that we are agreed that it is desir- 
able that tbe new institution should be established immediately, and 
that its organisation should proceed without delay, and there is substan- 
tial agreement among us that for this purpose a governing body of the 
character sketched in a subsequent paragraph should be at once appointed 
with power to take immediate action. We wish, however, to put in the 
forefront of our recommendations under this head a proviso that they 
should not be regarded as in any way intended to prejudice the future 
settlement of the question of the relation between the new institution and 
the university. This is a question on which divergent views are held. It 
is contended, on the one hand, that the constitution we recommend for 
the immediate future should not be a merely temporary one, but that the 
new institution should be permanently independent of university control ; 
and, on the other hand, that the new institution should pass, as soon as 
may be, under the control of the university, the character of the univer- 
sity, and the composition of its senate, being changed to such extent as 
may be found necessary for this purpose." 

. A brief summary of arguments in support of these two views is then 
given. The report, however, continues: 

“We do not consider that the establishment of the new institution 
should be delayed pending a decision between these two views, or that 
the general lines of its organisation (except, possibly, as respects the 
governing body) should be regarded as other than permanent. If changes 
can be made in the character and constitution of the univereity which 
will make it desirable to amalgamate the two institutions, we should 
wish to see such modifications made, and an amalgamation effected accor- 
dingly, and we venture to suggest that a Royal Commission should be 
appointed to consider what these changes should be. 

" Meanwhile, for the reasons we have already given, and subject to tbe 
proviso we have already made, we recommend that a governing body 
should be established consisting of forty members appointed as follows :— 

„Six by the Crown; four by the Board of Education; five each by the 
University of London, the London County Council and the Council of the 
City and Guilds of London Institute; four by the teaching staff of the 
new institution; two by the Commissioners of the Exhibition of 1851 ; 
one each by the Royal Society, the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, the Institution of Electrical Engi- 
neers, the Iron and Steel Institute, the Institution of Naval Architects, 
the Society of Chemical Industry, the Federated Institution of Mining 
Engineers and the Institution of Mining and Metallurgy. 


“ The governing body should have the general management, direction 
and administration of the new institution, which should be established in 
the first instance as a school of the University of London. 

„For the purposes ol the new institution the governing body should 
have the entire disposal of the accommodation provided by the Royal 
College of Science, including the buildings in course of construction at 
South Kensington, the Central Technical College &nd all buildings which 
may be erected on the additional site at South Kensington. 

„The site and buildings of the Royal College of Science, including 
the buildings in course of construction, should either remain tbe property 
ot His Mojesty's Government, or be transferred to the governing body of 
the new institution as His Majesty's Government may determine. 

* The site and buileings of the Central Technical College should, if and 
80 long as tbey desire it, remain the property of the City and Guilds of 
London Institute, who should provide for their maintenance and repair 

"The governing body should be incorporated and, subject to such 
special provisions as may be made by the iriustrum»nt of incorporation, 
they should receive and expend fees and other funds which may be 
assigned to the purposes of the new institution, they should appoint the 
professors and the other members of the staff, they should determine the 
departments and subjects of instruction, they should control the arrange 
ment of the courses of instruction and the award of diplomas, and they 
should make provision for the protection of students now in the con- 
stituent institutions and of the existing diplomas. Further, in each of 
the departments of the new institution the governing body should appoint 
a board, not necessarily consisting of members of their own body, and in- 
cluding members of the teaching staff and persons with practical experi- 
ence of industrial requirements to give expert advice with regard to such 
particulars connected with that department as the governing body may 
refor to them. 

* We recommend that it be an instruction to the governing body to 
enter into negotiations with the University of London, with King’s Col- 
lege and, pending its actual incorporation, with University College with 
regard to the co-ordination of the engineering work of these colleges with 
that of the new institution. If, for the purpose of carrying out su3h co- 
ordination, funds are needed, either for transferring the engineering 
departments of one or both of these colleges t» South Kensington, or for 
carrying on at these colleges work of an advanced type which would 
otherwise be done at South Kensington, or in aid of any other arrange- 
ment for that purpose to which the Governing Body may agree, we 
recommend that the governing body be authorised to incur such reason- 
able expenditure as may in their opinion be necessary. Subject to 
such arrangements, we recommend that instruction in the higher 
branches of technology should, as far as possible, be concentrated 
at South Kensington. In the establishment of new departments we 
do not think it will be possible at present to go much beyond the 
various branches of engineering, with mining and metallurgy, though we 
hope provision may be made later for other subjects. We think the prin- 
cipal technical and engineering sccieties should be consulted as to the 
departments most requiring development and expansion, and as to 
the number of students for whom it is desirable to make provision in each 
department. In view of the character of the subjects which will, it may 
be expected, predomipate on the South Kensington site, it must, we 
think, before long become a question whether the biological department 
of the Royal College of Spience shall be retained tkere. As soon as this 
question becomes ripe for settlement, the provision to b» made for that 
department will be a matter for negotiation. . 

“In our preliminary report we indicated the principal subjects which 
should, in our opinion, either at once or in the early future, be within the 
purview of the institution, and gave illustrations of the kind of higher or 
more specialised applications of these subjects, some of which we sug- 
gested should be dealt with. We do not think we can usefully offer more 
precise recommendations than are made in that report as to the priority 
in which the different branches of stady should be undertaken, believing 
that this is a matter which will be best left to the governing body. 

" We think, however, that it may be found possible, even in the 
immediate future, to make arrangements for the establishment of depart- 
ments dealing adequately with the greater number of the special sections 
of applied ecience named. Thus it would seem that certain of these 
departments might be accommodated in the buildings of existing London 
institutions, while, for others, special accommodation would fall to be 
provided at once in the first additions to the buildings already available 
on the South Kensington site. For example, in view of the character and 
standard of the work now carried out by the Central Technical College, 
we think prominence should be given in the new institution to certain 
Specialised developments of mechanical and electrical engineering. 

„We have already reported that we think a fully equipped Central 
School of Mines should be maintained, providing a full course of instruc- 
tion in mining and metallurgy, especially in the mining and metallurgy 
of metals produced in Iodia and the Colonies, but not found in workable 
quantities in the United Kingdom. This would constitute one depart- 
ment of the new institution. In this, as in the other departments, care 
should be taken that the specialised and advanced instruction is organised 
with due regard to provision already made elsewhere—for example, it 
would probably be undesirable to inolude provision for advanced treatment 
of the metallurgy of iron and steel. 

* No student should be admitted to any specialised technical depart- 
ment who has not received, either in the new institution itself or else- 
where, an adequate training of a technical and scientific character such 
as should be common to every branch of engineering. He should have 
spent two years on a course of instruction in science, such as he could 
obtain in a well-organised college or technical institution, after having 
reached the standard of general education usually marked by University 
matriculation. An examination test should be imposed on all candidates 
for admission to the higher departments, except in the cae of students 
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should be selected on a competitive basis. 

‘t The preliminary training to be given in the new institution should be 
of the kind which has just been referred to. It should consist of a course 
of two years' instruction in science, technology and engineering, of such 
a character as the governing body consider tbe most suitable preparation 
for the specialised courses, and it should be, in the main, common to all 
students proceeding to advanced instruction in any department. We have 
already indicated our opinion that students who have not attained a 
certain standard of general education are not fitted to obtain the fullest 
advantage from the specialised instruction of the higher departments. 
We therefore think tbat evidence of this should be required before 
admission to the preliminary department. 

“ With regard to educational arrangements we recommend that, sub- 
ject to reservations made by any constituent institution or co-operating 
body which may stipulate for the 1ight to euter students under prescribed 
eonditions, students should enter not for any one of the constituent in- 
stitutions but for the new institution as a whole, with a view to follow- 
ing out courses to be arranged by the governing body. 

The professors of the constituent institutions should be regarded as 
professors of the new institution. 

“ There should be a principal officer of the new institution, who should 
be responsible to the governing body for the supervision of education 
and discipline in all the constituent institutions. 

“It must, in our opinion, be left to the governing body to work out 
the scheme in detail and to make statutes and regulations for the new 
institution in general accordance with our proposals.” 

Two memoranda signed by some of the members of the Committee are 
added, dealing mainly of the degree of relationship which should exist 
between the proposed institution and the University of London. The 
publication concludes with copies of two letters from the Board of Edu- 
cation in which it is stated that the Government will be prepared to 
make the following financial arrangements if and when the Royal College 
of Science, including the School of Mines, is brought into a echeme for 
the establishment of a new School of Pure and Applied Science at South 
Kensington, on lines approved by the Board of Education :—(1) To place 
at the disposal of the new institution the buildings now used for the pur- 
poses of the Royal College of Science at South Kensington on the east 
side of Exhibition.road, and the buildings in course of erection for the 
same purpose on the west side of the road. (2) To place in the Esti- 
mates a grant of £20,000 per annum in respect of the cost of the staff 
and of the laboratory expenses. (3) To maintain for the present both 
sets of buildings in external repair. (+) To provide heating and lighting 
for both sets of buildings, and to pay local rates. (5) To satisfy the 
claims of the staff for such pensions as may be assumed to have accrued 
up to the date of transfer.” 


A REVERSIBLE BOOSTER AND ITS RUNNING.* 


BY C. TURNBULL. 


In the first part of his Paper, Mr. Turnbull described the “ Lan- 
cashire " automatic reversible booster, invented conjointly by him- 
self and Mr. MeLeod and fully described in our columns in con- 
nection with the Derby electricity works (The Electrician, Vol. 
LIII. p. 803). We will briefly recapitulate its chief features. In 
external appearance it resembles & four-pole dynamo driven by a 
four-pole motor ; but while the motor is nothing more than a shunt 
motor, the booster itself ha: four field windings. One is a shunt 
winding (referred to as the A winding) across the booster terminals ; 
another (B) is a shunt winding straight across the ‘bus bars ; the 
third winding (C) carries the generator current and opposes the coil 
just mentioned ; while the fourth winding (D), finally, is in scries 
with the armature «f the booster itself. 

The author then proceeds as follows :— 


Combinations of Booster «nd Battery.—The booster and battery may 
be worked in the followiog ways: (1) Booster and battery on 'bus 
bars with generator, keeping the load steady within narrow limits. 
This is the normal method. (2) Booster and battery on 'bus bars 
with generator, but with coils regulatel to make its action com- 
paratively weak. This method is useful when the load on the line 
is small with occasional jumps. Under these conditions the 
(battery + booster) meets all the peaks, but maintains a benevolent 
neutrality during the times when the load is small, when it is not 
desirable for the battery to charge because it is already full. (3) 
The battery may be fHoated on the line without the booster. This 
method is occasionally suitable when the line load is slack. (4) Th) 
booster may be set to mainly charge or mainly discharge the 
battery, as may be desired ; this by regulating coils B and C. Under 
this state of matters it will still respond to any excessive outside load. 
(5) The battery and booster can be put on the bars alone without a 
generator. The bus bar volts can then be regulated by adjusting 
the strength of coil B by hand. (6) The battery and booster can be 
put on the 'bus bars with the booster arranged to compound up when 
the load comes on. (7) The battery can be put on the 'bus bars 


* Abstract of a Paper read before the Newcastle Looal Section on 
January 15, 19065, 
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without the booster. All the above combinations are needed to 
enable the utmost to be obtained in actual working, and the arrange- 
ment of switches on the board permits of the easiest possible working. 

In the Lancashire booster the varying conditions of the station 
load are met by making the machine very flexible in its working. 
The field coils are stiffened up in their action when it is desired to 
make the load more constant, and they arc slacked off when desired 
to let the generator follow the peaks and valleys of the load to some 


extent. 

The Working of the Booster.—The booster in its working keeps 
the load steady on the generator within narrow limits. The actual 
voltage on the bus bars has no effect, and the bus bar volts can be 
adjusted at will. The generators can be compound or shunt wound 
as desired. Reverse current breakers are not needed even with com- 
pound-wound generators, because the current cannot come back on 
the generators. As will be noticed, the C coil would lose all of its 
power when the generator load fell to nothing, and this would cause 
the booster to boost about 100 or more volts against the battery. 
This effectually prevents current from coming back on to the gene- 
rators. Should any current come back, it would cause the booster 
to boost still more vigorously against it. Similarly, the action of 
the coils prevents the generator from taking load off the battery. 
There is no tendency for the battery to shirk its work. as the 
operating forces are strong enough to make the battery do its duty 
as long as its volts are within working limits. The booster is extra- 
ordinarily stable in its action, and has no tendency to hunt. 


Paralleling.—Should the battery breaker come out, the parallel- 
ing is as follows: (1) cut out A coil; (2) adjust D coil regulator 
until paralleling voltmeter is somewhere near to zero; (3) put in 
breaker; (4) run back regulators to position —time, about four 
seconds. The voltmeter switch may be left permanently on the 
paralleling stop. The usual regulator wheels on the switchboard 
may be replaced by straight handles with great advantage, as these 
can be operated more rapidly. 


Fia. 1. Fic. 2- 


Circuit Dreakers.—There has been a difficulty with booster 
breakers, because the booster may run to destruction if the motor 
breaker comes out and leaves the booster breaker in. Breakers 
have, therefore, generally been interlocked, so that the booster 
breaker is thrown out by a relay if the motor breaker happens to 
come out. The arrangemont, Fig. 1, is used with the Lancashire 
booster. The battery current, as will be seen, goes through the two 
breakers in series, but it only goes through the solenoid of one 
breaker, called the battery breaker. An excess current on the bat. 
tery, which is the usual thing, blows the battery breaker, but leaves 
the motor running on the battery. An excess current on the motor, 
which is quite a rare thing, also cuts off the battery, but leaves the 
motor running on the 'bus bars. Thus paralleling is quite easy after 
a breaker comes out, seeing that it is not necessary to restart the 
motor. Whichever breaker comes out the motor is still left with a 
breaker to protect it, so that it would be cut out in the event of a 
short occurring in the motor itself. Breakers should be of the loose- 
handle type. A good time limit on th» breakers would also be an 
improvement, allowing the feeder breakers to come out rather than 
the generator breakers. I have found Bertram Thoinas breakers 
very satisfactory. When the motor is run on the battery without a 
generator to take small loads, this arrangement of breakers is con- 
venient, as it is only necessary to put the breaker in when it comes 
out, seeing that the motor remains running on the battery when the 
breaker opens. 

Three-Wire Booster.—The Lancashire booster can be made to 
work on the three wires, but there is the objection that it sometimes 
happens that one side is permanently out of balance, and hence one 
side may become over discharged or over-charged if care be not 
taken. In certain cases I think it better to put the battery on the 
outers only, and to use a balancer as a motor. The balancer will 
then drive the booster and balancer at the same time. This system 
is particularly applicable where the booster and battery is put on an 
outlying part of the distributing network. 
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Link between Traction and Lighting.—A link is often required 
between the traction and lighting boards to enable the one battery 
or generator to do for both on the light-load periods. A motor- 
generator is often used—lighting one side and traction the other. 
This requires that a balancer should be run in addition. It would 
be better to have a motor connected to a balancer, so that there 
would be less loss, while the balancer could also be run as a balancer 
only without the motor being connected to the traction board. A 
further step is shown in Fig. 2. This would have the further advan- 
tage that all of the armatures at any rate could be alike, so that 
one spare would do for all. It would also be more efficient. 


Most Efficient Size of Battery.—As a general rule most efficiency 
is obtained by making the one-hour rate in amperes of the battery 
equal to the full-load amperes of the generator, with the two 
together equal to the ordinary demand of the line. The battery 
circuit breaker should be set at about 75 to 100 per cent. over the 
one-hour rate to deal with momentary jumps, and the generator 
breaker can also be set high. ö 


Rate of Working Battery. — Battery makers have not so far, I 
believe, given great assistance in finding out the utmost that can be 
done with a battery with a reversible booster. Probably the rate of 
working can be immensely increased over that for ordinary lighting 
work. The changes of current favour proper diffusion of the acid 
in the paste, while the cells rarely fall below 1:9 volts per cell. I 
would suggest that battery makers might be content to work with a 
recording voltmeter across the battery instead of an ammeter in 
series with it. If they stipulated that the volts were to be kept 
within certain limits—say 1:8 to 2:6 average per cell in working 
it is possible that they might allow the ampere rates to be anything 
at all so long as the battery volts were kept right. There seems to be 
no reason why the one-hour rate should not be greatly exceeded 
for half-minute periods, especially when rapidly followed by a charge. 
Of course the other ordinary rules could be followed in addition, 
such as keeping the gravities right, &c. With ordinary care to 
prevent overcharging and over-discharging, a battery will be found 
to last much better on traction than on lighting. 


Battery Cleaning.—Mr. Pickersgill, of Heckmondwike, men- 
tioned to me an interesting way of cleaning out batteries. A cask 
is connected to the bottom of the cells by means of a tube. The 
cask is then connected to the condenser, so producing vacuum in it. 
The rush of liquid from the cell takes the sediment with it. Of 
course nothing gets into the condenser, as the liquid falls to the 
bottom of the cask. 


Time Lag for Circuit Breakers.—The attempt was made to get a 
lag on circuit breakers by shunting an inductive circuit by a non- 
inductive one. I mentioned the thing 
to Mr. Eustace Thomas, whoverykindly 
made considerable investigations on 
the subject. Mr. Thomdàds eventually 
made an arrangement similar to l'ig. 3. 
Two circuits of thick copper rods were 
put in parallel, one of them being sur- 
rounded by a laminated horseshoe 
magnet having an armature. A rush 
of current went first through the non- 
inductive “ A” leg, while the growth 
of current in the D" leg was slow. As 
will be seen, the voltage at the terminals 
of the B ” leg was something exceed- 
ingly small, and this voltage had to 
drive the current against the inductance 
of the circuit. When the current was 
becoming approximately equal in both legs, there was only an exceed- 
ingly minute force left to overcome the counter E. M. F. of the inductive 
leg. When the current in the inductive leg reached a certain limit, 
the armature would be attracted and make contact, so as to work 
the breaker solenoid in the ordinary way. The apparatus gave 
considerable lag, but it was abandoned for other reasons. 


— 


DISCUSSION. 

Dr. THORNTON referred to the great fluctuations of Joad at the 
opening of the Mersey Railway, and if Mr. Turnbull's system of battery 
and booster could reduce these fluctuations it would be of good service 
to railway power stations generally. 

Mr. LUNN found that with the reversible booster system under his 
supervision, which was slightly different to that set forth by Mr. 
Turnbull, it was better to ran the battery without the booster, and, with 
a view to efficiency, this was generally done, and a steadier voltage curve 
was the result. With the battery floating, a variation of only from 500 
to 520 volts was noticed, which was quite good for traction supply. The 
watt efficiency of this system of battery and booster was 87 per cent. 
With regard to the shunt regulator, he preferred this apparatus away 
from the switchboard. The Crompton booster, which was compound 
wound, could run with the battery without the generator, and then regu- 
lated the volts. This battery was about 14 times the capacity of the 
generator. He only used one pair of circuit-breakers on the battery and 
booster, the booster being on the battery side. 


Fic. 3. 


Mr. KIDMAN said he had had experience with the link between the 
lighting and traction switchboard mentioned by the author, and it proved 
unsatisfactory owing to the variation of pressure, especially at times when 
circuit-breakers came out on a temporary short-circuit. 

Mr. DAVIS asked if the field of the booster was laminated, and, if so, 
was it worth the extra expense? In a station of his experience a con- 
tinuous-current machine and an alternating- current machine were mounted 
on à common shaft which could be disconnected from the steam engine, 
thus enabling the machines to run as a motor-generator set. 

Mr. FORCETT said that resonance effects did not occur in high- 
speed generating sets having a heavy drum armature. 

Mr. RISELEY referred to the low steam consumption of some non- 
condensing stations. 

Mr. TURNBULL, in reply to the discussion, said he preferred to work 
his battery very little, but to get full advantage out of it he had to work 
his booster. In many cases the voltage of a traction systəm provided 
with a booster was steadier than that of a lighting system. It was neces- 
sary to laminate the fields of the booster in order to keep down heating 
and to increase the efficiency. 


AUSTRALIAN NOTES. 


(FROM OUR ADELAIDE CORRESPONDENT.) 


Wireless Telegraphy in Australia.—An important announce- 
ment was made by Mr. Chapman, Postmaster-General of the 
Commonwealth, on December 21st, when he stated that the 
Government had decided that the early introduction of wireless 
telegraphy into the service of the Federal Post and Telegraph 
Department should be seriously considered. Before deciding as to 
the type of apparatus to be adopted it would be necessary to 
institute careful comparisons between the various systems avail- 
able, and when tenders were invited (which he hoped would be 
within a year) specifications would be drawn to allow of world-wide 
competition. Other things being equal, he would favour the tender 
of a company who would offer to sell the complete rights to work 
throughout the Commonwealth under their patents in perpetuity, 
rather than one requiring an annual royalty. 

This announcement is the outcome of an interview held the pre- 
vious day between the Minister and Capt. Walker, representing the 
Marconi Wireless Telegraph Co., when the latter suggested the 
establishment of stations for intercommunication between Victoria, 
Tasmania, New Zealand and the islands in Bass’s Straits, as well as 
with ships within a radius of 1,500 or 2,000 miles. To demonstrate 
the capabilities of the Marconi system in regular use, it was sug- 
gested that temporary stations should be erected at Queenscliffe, 
Victoria, aud some suitable spot on the Tasmanian coast; and Mr. 
Chapman has intimated that, under suitable restrictions, he is pre- 
pared to allow this to be done, the installation to be worked under 
the supervision of federal officers, but with no obligation for the 
purchase of the plant at the conclusion of the tests. A similar 
privilege of demonstrating the reliability of their systems under 
official supervision will also be granted to other companies, and it is 
said that the International Telegraph Construction Co., which con- 
trols the Shoemaker patents for Australia, is contemplating the pro. 
vision of stations communicating between Tasmania and the coast 
of New South Wales, thus being at a considerable distance from the 
rival stations of the Marconi Company. 


Australian Telephones.— Mr. Hesketh, Telephone Superinten- 
dent to the Australian Post and Telegraph Department, as the result 
of his recent visit to America and Europe, is now introducing 
sundry innovations into the Federal telephone service, and the toll 
system of charging, formerly unknown to Australia, has just been 
inaugurated in several of the smaller exchanges, as a first step to 
its general adoption. Hitherto, very low flat rates had obtained in 
isolated places having not more than 14 subscribers, the exchanges 
being at the local post offices, entailing practically no charge for atten- 
dance; but with a fifteenth subscriber the exchange ranked (ac- 
cording to official regulation) in a different class, and a very 
considerably enhanced tariff was demanded, provoking no little 
dissatisfaction. According to the new tariff, subscribers to such 
exchanges will pay an annual rent of £4 (or for two-party line £3, 
and for four-party line £2. 103. each) with 750 free calls per year, 
and a toll of 4d. per call beyond this number, such rates applying 
wherever less than & mile of line is required for the service, and an 
extra charge of £1 per à mile being levied if this length is insufficient. 
This tariff will still obtain for any increase of subscribers up to 1,000, 
and will include instruments of modern type and in many cases com- 
plete metallic circuits. Mr. Hesketh has recently beeu in Adelaide 
in connection with the local telephone service, which is shortly to 
undergo extensive alterations. An earth return is in general use at 
present, and in view of the prospective tramway electification an 
early start is to be made in providing metallic circuits throughout, 
while it is the intention, in the principal streets at any rate, to place 
the wires underground, all being overhead at present. It is probable 
that a more modern type of exchange switchboard will also be pro- 
vided, as the present telephone service is none too satisfactory and 
decidedly antiquated. 
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Ballarat, Victoria.—An exciting mishap occurred at Ballarat on | whelming volume of opinion in favour of conduit sizes and 


the evening of December 28rd, in connection with the newly-opened 
tramways. As a car was running down Sturt-street its trolley 
wheel jumped the wire, and fouling a telephone line brought it down 
upon the trolley wire, which was unprotected. The broken end of 
the telephone line, hanging in coils, got tangled in a buggy that 
was passing, and started & vigorous arc on to its wheel, but this 
seems to have let off the station cut-outs, as the passengers of the 
buggy, though much frightened, escaped without either burn or 
shock, as also did the horse. The most untoward result of the mis- 
hap was that the telephone wire, on becoming alive, started an arc 
at the exchange switchboard, in consequence of which some 50 sub- 
scribers’ services were temporarily disabled. The subscriber's in- 
strumert upon the broken line also caught fire, but fortunately this 
was noticed and extinguished before the damage had spread beyord 
the instrument itself. | 


CORRESPONDENCE. 


— e arcem 


TESTS OF GAS LAMPS IN FLEET-STREET. 
TO THE EDITOR OF THE ELECTRICIAN. 

SiR: The last paragraph of the **Notes" in your issue of the 

26th ultimo contains a statement which implies that this com- 
any put new mantles on all the incandescent gas lamps in 
"leet-street on Tuesday, the 23rd ultimo, and made photo- 
metric tests of the lamps in question on the following day. 
Allow me to state that no such photometric tests were carried out 
by this company, or by anyone on their behalf, while on the 
Tuesday in question only four mantles were used on the 70 
burners referred to. On what foundation, therefore, the 
before-mentioned paragraph is based, I am at a loss to under- 
stand. Perhaps you will be able to give your readers further 
information on the point. 

I quite agree that photometric tests carried out in the streets 
are of little, if any, practical value; being necessarily vitiated 
by the varying conditions of the atmosphere and by the dis- 
turbing influence of neighbouring lights. No better proof of 
the absurd results that can be obtained by street photometry 
could be desired than the figures solemnly published in the 
electrical journals a few weeks ago as the result of some tests 
made by Mr. Frank Bailey of the City of London Electric 
Lighting Co. I did not, however, notice that the electrical 
journals then warned their readers against.attaching too much 
importance to such tests! — Yours, &.. 

Westminster, S.W., Feb. 1. F. W. GooDENOUGH, 

Chief Inspector, The Gas Light & Coke Co. 

[We willingly publish Mr. Goodenough's letter, but at the 
same time we must point out that our note was quite accurate. 
Mr. Goodenough admits that the lamps were inspected and 
nearly 6 per cent. of the mantles wore renewed on the 
Tuesday ; and we repeat our assertion that photometric tests 
were made on the following day, when some of the mantles 
were new, and, moreover, at an hour when the number of pri- 
vate lamps alight made it certain that the candle-powers 
observed would be higher than the candle-powers of the 
lamps. Doubtless we shall learn who made these tests when 
the results are published, but those who made them should 
have chosen an opportunity under more suitable conditions if 
they desired that the results should have any real value. — Eb. E.] 


HOW TO SCREW CONDUIT. 
TO THE EDITOR OF TIIE ELECTRICIAN. 


"IR: As our company makes both gas tubes and conduit 
tubes we have read the recent correspondence respecting the 
screwing of conduit tubes, and think that our experience may 
be of interest to your readers. We have been for many years 
engaged in the gas tube trade and have installed here a plant 
of the latest type for the manufacture of gas tubes which are 
of necessity made to gas tube sizes and threads. When we 
determined to go into the conduit trade we were naturally 
desirous to use our existing plant, and we therefore put on 
the market tubes and fittings of gas tube sizes and threads, 
but we found it impossible to get any business, and after 
exhaustive inquiries amongst the leading consultants and con- 
tractors engaged in the conduit trade we found an over- 


threads; we therefore very reluctantly, and at considerable 
cost, put down a plant to enable us to supply the requirements 
of the conduit trade, and have never found any difficulty since. 

One of your correspondents says that tubes of gas diameter 
allow of a greater internal clearance than conduit sizes. This, 
in face of the facts, is a most extraordinary statement to make. 
A $in. heavy gauge conduit tube, measuring, of course, ; in. 
outside diameter, measures $in. inside, whereas what is known 
as a żin. gas tube, which is practically the same outside 
diameter, measures only I in. inside. That a better mecha- 
nical joint can be obtained with a deeper gas thread is one of 
those popular fallacies which a better mechanical training is 
gradually dispelling, although that point does not appear to 
have been reached by some of your correspondents. Even in 
the gas fitting trade itself the finer thread is invariably used 
for copper and brass, and in fact for everything except the 
iron tube itself. We may also mention that the screwing of a 
gas thread is a greater strain on the tube and costs more in 
work and time. 

That there is a desperate effort being made by a few firms 
who do not want to discard their gas screwing plant to force 
gas sizes and threads on the market is very evident, but there 
is little doubt that in the long run more up-to-date methods 
will prevail, and that if a standardisation ever takes place it 
will be on the lines of conduit sizes and threads.—Yours, &c., 

THE NEW BRoTHERTON TUBE Co. (LTD.) 
ERNEST WHITE, Managing Director. 
Wolverhampton, Feb. 6. 


LEGAL INTELLIGENCE. 


— — 


Attorney-General (ex rel. Sutton & Co.) v. Manchester 


Corporation. 


Mr. Justice Farwell delivered his considered judgment in this action 
on Monday. The facts were fully reported in our last issue. 

His LORDSHIP said the action against defendant Corporation claimed 
in effect an in junotion to restrain defendants from acting as carriers or 
delivery agents excepting on their tramways, and from expending any of 
the corporate moneys for that purpose and for incidental declarations. 
Defendants were incorporated by Royal Charter in 1839, and they justified 
the acts complained of both under the powers given to them by their 
private statutes and also under their common law rights and powers as 
a chartered Corporation; and they claimed the right to act generally as 
common carriers. Defendants had called no evidence to show what 
business was actually done by them, and their acts and intentions 
were gathered from the documents put in evidence and their admissions 
and answers to interrogations. Their intention was to put in operation a 
large and comprehensive scheme of parcels delivery and collection, and 
as part of the scheme they proposed to accept *' cash on delivery " parcels, 
"express delivery” parcels at special rates, and to “insure” parcels. 
They also proposed to act as agents for alliailway companies for the 
receipt of parcels. They proposed also to collect and to deliver parcels 
outside the radius of their tramway lines altogether, between places 
having no connection with their tramways, and to collect and deliver 
goods which had never travelled and were not intended to travel by their 
trams at all. In April, 1905, they issued a book of rates and arrange- 
ments for the conveyance of parcels traffic from Manchester to all parts 
of the United Kingdom and abroad, and described themselves as agents 
for all railway companies, and they had spent several thousands of 
pounds in plaut, vans and horses, and had engaged numerous agents 
and servants with a view to carrying on the business. All that expen- 
diture had been, or was intended to be, entered in account and dealt 
with as part of the expenditure of the Corporation in respect of their 
tramway undertaking, as part of the working and establishment expenses 
and as part of the management of the tramway, &e. All the expenses at 
present incurred in providing horses, vans, carts, stables, offices and 
agencies used and to be used in connection with collecting, carriage and 
delivery of parcels had been defrayed out of money borrowed by the tram- 
way undertaking out of capital applicable thereto. The charges of the 
services so proposed to be rendered would in many cases be in excess of 
the maximum charges authorised for the use of the tramways when the 
tramways were used, and in cases where the tramways were not used would 
be made without statutory authority. The difference between a statutory 
Corporation and a Corporation incoporated by Royal Charter was well settled, 
the former could do such acts only as were authorised directly or indirectly 
by the statute creating it; the latter, speaking generally, could do every- 
thing that an ordinary individual could do. If, however, the Corporation 
by charter was, as the defendants, a municipal Corporation, then they 
were subject to the restrictions imposed by the Municipal Corporations 
Act, 1882, and would be restrained from applying their borough fands to 
purposes not authorised by that act (vide ‘‘ Attorney-General v. the 
Mayor of Newcastle"). If defendants had no statutory powers it was plain 


THE ELECTRICIAN, FEBRUARY 9, 1906. 


685 


that they could not apply their borough fund eitheir for the purposes of | 


the trainways or of the business of general delivery agents or common 
carriers. Granting that theoretically a Corporation by charter could law- 
fully run tramways or carry on such a business, they could not do so in 
practice without the expenditure of money, and it was accordingly argued 
in the present case that, if and so far a3 the defendants were carrying on 
business as carriera in excess of their statutory powers, they were doing 
eo under their common luw powers, and that the expenses of such excess 
added nothing to the expenses incurred in respect of the exercise of the 
statutory powers, and therefore could not be restrained. 

His Lordship, proceeding, referred to the statutory powers of the 
defendant Corporation, and said a section of the provisional order of 
1875 provided that the tramways might be used for the purpose of con. 
veying passengers, animals, minerals and parcels. The Manchester Cor- 
poration Act, 1897, clearly contemplated the working of the tramways by 
the Corporation itself. It was no part of the function of the Court to 
consider whether municipal trading of this or any other kind was or was 
not politic. His duty was to construe the act by which the Legislature 
had conferred that power, and he knew of nothing that would authorise 
him to apply a princple of construction to an act giving power to a muni- 
cipality to carry on some trading operation differing from those appli- 
cable to their own act. The Act of 1899, on which the defendants mainly 
relied, enabled the Corporation, in his Lordship's opinion, to run car- 
riages and take tolls on all the network of tramways mentioned therein, 
and to use such tramways for the purpose of carrying, conveying and 
delivering animals, parcels, minerals, &c. Counsel for the plaintiffs 
had pressed upon him that there was no power to carry on delivery, but 
only to use the tramways for the purpose of carrying and delivering. 
This appeared to him (his Lordship) to be too narrow a ground on which 
to found a decision. He referred to the Railway Clauses Consolidation 
Act, 1846, sec. 86, and he found that there was no power to carry and 
convey upon the railway all such passengers’ goods, &c. He was unable 
to see any real distinction between this and the power given to the Cor- 
poration by secs. 8 and 22 of the Act of 1899. But a railway company 
acting (as all railway companies now eleoted to act, and as the defendants 
acted) as carriers and not as either toll-takers or conveyors, had under- 
taken the ordinary duties of a carrier. As Mr. Justice Byles put it in 
Taylor v. the Great Northern Railway," the first duty of a common 
carrier is to carry the goods safely, the second is to deliver them.” This 
duty to deliver would exist without the express use of the word in sec. 22, 
and he cou!d not read that section as restricting the Corporation to 
deliver from the trams. In the absence of custom or of special contract, 
he apprehended that a railway company was not bound to deliver at the 
houee or thop of the consignee, but if they did not they were bound to 
keep the goods safely for a reasonable time and to deliver to the consignee 
or his agent when he called for them. But there was nothing ultra 
vires in their delivering by cart or otherwise at the consignee's house or to 
any other place authorised by him, including the station of a railway 
company, such goods as they had brought on their train lines; such 
delivery was fairly incidental to their authorised business. It would be 
difficult in the present case to put any practical limit to the place of 
delivery. It could not be at the terminus only—this was probably 
in the highway. Some radius of space within which a receiving 
store might be situated must be allowed, and some means of convey- 
ing to this store must be permitted. There was n» ground for con- 
fining it to manual labour; indeed, the weights mentioned in the 
schedule of tolls negatived this. It must, therefore, be open to the 
defendants to use horses and carts even to get the goods to their own 
depot, and if they could do this he saw no reason why they should not 
be allowed to convey them to the consignee's address or to some other 
place named by him. So far, therefore, as the expenditure complained 
of arose out of the working of their tramway undertaking he could see no 
objection to it. So far as regarded cash on delivery goods,“ he had no 
evidence that this was part of the business of a common carrier, and he 
could only say that, if it was, then the Corporation could accept goods 
for carrisge and delivery on their trams on these terme. But that was 
all restricted to goods which travelled along the trams or some part 
thereof. There was nothing in the acts to authorise the Corporation to 
act as carriere generally without reference to their tramways. To collect 
and deliver parcels for the tramway was fairly incidental; to collect and 
deliver parcele outside the radius of the trams, and without any connec- 
tion with the trams, was not incidental to the tram business but distinct 
Írom it. For the samereasons he held that the Corporation could not act 
as general agents for the railway companies, but only in respect of tram- 
borne goods. Defendants, however, further contended, and he tlicught 
rightly, that the Corporation could so act by virtue of its corporate 
existence, and that this Court would only interfere to prevent the expen- 
diture of the borough funds on such a venture. But they said, also, 
that there was nothing to show that they had made any such expen- 
penditure. He kad, however, already stated that they threatened and 
intended to do so, and he was not satisfied that they had not already 
done so. He could not belicve that a large general delivery service and 
& general railway agency could be added to a service limited to the con- 
nection with trams without expense, No evidence had been given of the 
&mount of such expenditure, but the plaintiffs, in his opinion, were 
entitled to an account at their own risk of all sums £0 expended. The 
Attorney-General sued to restrain the improper use of the borough fund 
and these charges when received were an increase to the borough fund. 
If anyone could complain it was the person against whom they were 
made. The retailer profited by them. If they were wrongfully made 
and litigation ensued, it was not a matter of course that the costs, if the 
Corporation failed, would be allowed out of the borough fund ; but how- 
ever that might be, he was not aware of any authority which would 

ustify him in preventing the Corporation from receiving payments simply 
use it might be doubtful, whether they were properly recoverable or not. 
He proposed to make a declaration that the defendants were not entitled 


to expend any part of the city funds, or the receipts of their tramway 
undertaking, or the proceeds of any city rate, or any other moneys of the 
defendants or of the city for the purpose of establishing, or maintaining, 
or carrying on the business of carriers, except as part of and in connec- 
tion with their tramway undertaking and in respect of articles carried 
along all or part of the tramways for the time being belonging or in lease 
to the Corporation, or on which they had power to place or run carriages, 
and to grant an injunction on similar terms. If the plaintiffs desired it, 
he would also direct an inquiry on similar lines, reserving the costs of 
such inquiry. He had felt some difficulty as to the costs of the action. 
Plaintiffs had failed on a part of their claim, but they bad succeeded to 
a substantial degree. The action was properly brought, and plaintiffs 
ought to have the general costs, but with some considerable deductions. 
He thought justice would be done by ordering defendants to pay plaintiffs 
one-half of their costs. The defendants would, of course, bear their own 
costs. He would suspend the operation of the injunction for 14 days to 
enable the defendants to decide whether they would appeal. 


The King (Picton Bradshaw) v. Dablin Corporation. 

In the Kings Bench Division (Dublin), last week (the Lord Chief 
Baron, Mr. Justice Johnson and Mr. Justice Kenny) judgment was given 
in an application to make absolute a conditional order that Dublin Cor- 
poration should forthwith proceed with the main drainage works and the 
electric lighting of Clontarf, undertaken by them under 63 and 64 Vic., 
cap. 264. By that act the Corporation undertook to complete the main 
drainage of Clontarf in three years, and the electric lighting in four years, 
and the applicant alleged that the time had expired and that the pro- 
visions of the act were not carried out, 

The LORD CHIEF BARON, in delivering judgment, said he had no 
hesitation in granting the application in regard to the main drainage. As 
regards the electric lighting it was admitted that nothing had been done. 
The period of four years had long expired. Accordingly the mandamus 
in that respect would also be made absolute. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


A shift engineer is required at a large generating station in the 
North of England. Applications to the Secretary, Durham Col- 
lieries Electric Power Co. (L:d.), 13, St. Helens-place, London, E. C. 
See an advertisement. 


The council of Armstrong College, Neweastle-on-Tyne, will 
shortly appoint a professor of electrical engineering. Stipend £500 
per annum and one-third of fees until £750 in all is reached. Ap- 
plications to the secretary (Mr. F. H. Pruen) by March 1. See also 
an advertisement 


The lectureship in electrical engineering at the City of Bradford 
Technical College is vacant. Salary £200 per annum. Particulars 
from Prof. G. F. Charnock. Applications to the secretary (Mr. 
T. Garbutt) by 17th inst. See advertisement. 


Mr. Hermann Bohle, lecturer and demonstrator in electrical 
engineering, Bradford Technical College, has been appointed pro- 
fessor of electrotechnics at the South African Technical College, Cape 
Town. 

Mr. T. S. Midgley, of Keighley, has been appointed junior a3sis- 
tant engincer at Oldham. 

Mr. C. A. James, Southampton, has been appointed switchboard 
attendant at Wrexham. 


Mr. Dennis, of Eastbourne Corporation Electricity department, 
has been appointed improver at Acton Council's electricity depart- 
ment. 


Runcorn Education committee have appointed Mr. B. Myer lec- 


turerin electric lighting and power transmission at the Technical 
Institute. 


Aberdeen.—The Tramways committee have reduced the short 
list of seven candidates for the post of general manager of the «lec: 
tric tramways to the following three, whose names will be submitted 
to the Council: Messrs. John C. Couper (traffic superintendent, 
Halifax), E. Lafferty (traffic manager, IIuddersfield), and R. S. 
Pilcher (traffic manager, Burton-on-Trent). 


Birkenhead.—The Electricity committec have resolved to extend 
the Bentinck-street electricity works at a cost of £11,896. The 
additional plant will include a 850 kw. steam dynamo, two water- 
tube boilers, condensing plant, &c. 


Birmingham.—The Electric Supply committee have reported to 
the Corporation regarding the Shropshire, Worcestershire and 
Staffordshire Electric Power Bill, some particulars of which were 
given in our issues of Nov. 24 (p. 237) and Dec. 22 (p. 398). The 
committee are of opinion that the passing of the bill wou'd seriously 
affect the interests of the Corporation’s electric supply department, 
and they recommend that the Council petition against it with the 
view of the exclusion of the city from the company's area. 

The Committee also recommend that they be authorised to supply 
motors and starting switches on the hire system, and estimate from 
£8,000 to £10,000 will be required during the first two years. 
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. Bootle.— The salary of the borough electrical engineer (Mr, T. D. 


Clothier) has been increased to £425, with a further increase to 
£500 in 12 months. The salaries of the deputy electrical engineer 
(Mr. J. B. Hudson) and the chief clerk (Mr. J. H. Hort) have nlso 
been increased. 


Brighton.— The Corporation have decided to give a supply of 
electricity for power, heating and cooking at a flat rate of 1}d. per 
unit, without restriction as to the hours of consumption. 


Chili.—4A standing committee of the Senate has reported favour- 
ably on a petition for a 100-years' concession for an electric railway 
between Valparaiso and Santiago with a branch to Quintero. 


Croydon. A Board of Trade inquiry was held here on Tuesday 
by Lieut..CoL von Donop into the objections regarding the exten- 
sions of the tramways from Croydon to Sutton and other places. 

The South Metropolitan Electric Tramways & Lighting Co. have 
rowers to constract electric tramways in the neighbourhood. They have 
authority to lay single lines in some places and double lines in others, 
but they were now seeking to lay double lines throughout except from 
Mitcham to Sutton where they have agreed to put single lines where there 


was not a 9 ft, Gin. clearance. After evidence the inquiry was adjourned 
for a week. 


Customs Decisions.—The Australian Commonwealth Customs 
authorities have classified baths (electric hot air, electric light and 
hot air, and 4-cell) as electrical machinery and appliances, to bear 
a duty of 124 per cent. ad val., and sinusoidal transformers (a com- 
bination of motor generator, static transformer and electro- medical 
appliance) in two divisions, the motor generator and electrodes as 
“electrical machinery and appliances," bearing a duty of 124 per 
cent. ad val., and the static transformer as “electrical materials ”’ 
imported free of duty. 


Darlington.—The Council have increased the salary of Mr. 
Redfern, engineer in charge at the electricity works. 


Derby.—From April 1 it bas been decided to adopt the following 
charges for electric current for power for all-day use: Up to 5,000 


units per quarter, 14d. per unit; over 5,000 and under 10,000, 
lid.; over 10,000, 1d. 


Douglas.—The Council have decided to adopt electric traction on 


their present horse and cable tramways. An independent power 
station will be erected. 


Dundee.—The recommendation of the Electricity committee that 
the scheme prepared by the city electrical engineer (Mr. H. Richard- 
son), for the erection and equipment of a new power station at Stan- 
nergate at a cost of £75,000 (which was referred to in our last 
issue), came before the Council on Thursday last, when it was 
decided to defer the matter for consideration gt a special meeting. 


Easthampstead.—The Camberley Electric Light Co. have now 
agreed to schedule the roads proposed by the Council as part of the 
company's compulsory area of supply, and to make the charge for 
current 7d. per unit for lighting and 94d. for power. 


Bdinburgh.— The Electric Light committee have asked Sir Alex, 
B. W. Kennedy and the City electrical engineer (Mr. F. A. Newing- 
ton) to report on the condition of the electrical plant and machinery, 
preparatory to considering what provision should be made for 
renewals. The equivalent of 2,203 8 c. p. lamps was applied for 
during January, and a total of 46,773 since May 15 last. 


Electric Wires and Fires.—Mr. W. B. Trafford, consulting 
electrical engineer, has reported (at the request of the Sun Fire 
Office) upon the electrical installation at Addenbrooke's Hospital, 
Cambridge, where a fire recently occurred. There are &bout 200 
lights in the building, supplied with current at a pressure of 200 
volts. Mr. Trafford is of opinion that the fire was not caused by 
defective electrical work, nor by leakage of electricity to a gas pipe. 
Nearly the whole of the wires were of 600 megohm grade by the 
Silvertown Co., and were in Simplex seamed tubing. One light, 
though wired in bitumenised brass gas tubing, being part of an older 
portion of the work, was also intact. None of the distribution fuses 
(which are of 5 amperes capacity) were blown, which would have 
occurred with such small fuses had there been any leakage. No gas 


barrel was within about 4 ft. of any wiring in the roof where the fire 
occurred. N 


Biectricity in Ootton Mills.—Mr. G. F. Metzger read a Paper 
before the Manchester Association of Engineers recently on 
Modern Electrical Developments.“ 

Dealing with the electric driving of cotton mills Mr. Metzger raid that 
experiments bad been carried out with great success, but the conservatism 
of millownere had still to be broken down. Experience in other countries 
proved that electrical driving was more economical and realised larger 
outputs than mechanical driving. The steady running required for spin- 
ning and weaving as well as the variable speeds necessary for bleaching, 
were met exactly by electricity. Constant speeds could be assured by in- 
stalling three-phase motors, whilst direct current motors were capable of 
being driven at speeds of any variation. Apart from saving in building 
space, the reduction of costs and the application of either constant or 
variable speeds, electric driving in mills, by its flexibility and simplicity, 


d increased outputs due to higher speed and a considerable 
gaging in the cost per lb. of yarn, By subdividing the main source of 
power into three units, one being spare, freedom from breakdown was 
assured, and at the game time portions of the mill could be run during 
overtime without spoiling the head-factor of the plant. It was only 
during the last 12 months that millowners had realised the practicability 
of that application of electricity, and mills were new being electrically 
equipped throughout. When the working results were published they 
could not fail to impress the textile world, and further developments on a 
large scale might undoubtedly be expected in the industry. 


tory Prosecution.—-At the Thames Police-court on Thursday 
ie London Electrical Syndicate (Ltd.) were summoned for 
having their workshop in such a condition that the process of 
e electric accumulators could not be carried on without 

r to health. 
ae BxrLHovsEÉ, Inspector of Factories, said the proceedings were taken 
under sec. 18 of the Factory and Workshops Act, and he asked for an order 
to prevent the farther manufacture of electric accumulators at defendants 
br. J. Morrison Lecce, Medical Inspector of Factories, said he visited 
the workshop on Jan. 23. The manufacture of accumulators had been 
scheduled as a dangerous trade, and at the works mentioned the 
regulations in question had not been conformed with. Those regu- 
lations dealt with the manipulation of lead compounds, to guard 
against the danger of lead poisoning; and the work at defendants, 
manufactory could not be carried on without danger to health, un- 
less the regulations were complied with. The mixing of red lead 
and litharge paste had been carried on without an exhaust fau to 
carry away the dust, consequently the workmen had to enhale it. Wit- 
ness found a workman who had suffered from lead-poisoning, which had 
been contracted owiog to the way the work had been carrled on. In 
addition to the fan he had mentioned, the bench at which the mixing was 
done should be covered with sheet lead and the floor concreted, so as to 
be capable of being washed down every day. He recommended the 
court to make an order that the manufacture of accumulators should not 
be carried on until the improvements had been effected. 

Mr. MEA» made the order asked for and allowed 258. costs.) 


Books. —'' The Electrician " Company will publish 
at 3 week the 1906 edition of the Big Blue Book 
(* The Electrician " Electrical Trades Directory and Handbook), 
making over 2,000 pages. The new edition will contain a mass of 
new matter of great interest to the electrical and allied industries, 
and all the old useful features, brought quite up to date and amplified 
where necessary, will be retained. The, Directory Division will be 
completely revised up to Feb. 9. There is no book published in any 
language to compare with the Big Blue Book in up-to-dateness, 
completeness or accuracy of contents. This can be easily proved by 
comparison. The published price of the new and enlarged edition 

i 158, postage extra. l 
ithe dans Conoadsy will issue in a few weeks a new work entitled 
‘Electricity Meters; their Construction and Management,” by 
C. H. W. Gerhardi. This work will form a complete treatise on the 
electricity meter for every purpose to which this instrument is 
applied, and all that can be said regarding the electricity meter will 
be available to the supply station engineer, the manufacturer, the 
student and the consumer. More than 200 illustrations, the greater 
portion made expressly for Mr. Gerhardi's text, will be found to 
completely cover the important subject which they elucidate. Mr. 
Gerhardi's unique experience, extending over many years, as chief 
of the meter department of the largest electricity supply undertaking 
in the world, lends additional 5 to the publication of this 

, , which will be issued at 9s. net. 

PE p upon “Steam Turbines,” by T. Stevens and H. M. 
Hobart, will be issued by Messrs. Whittaker & Co. in March, and 
will contain exhaustive comparisons between steam turbine and 
piston engine economies, "Weights, costs, speeds, number of wheels 
and blades and other leading data of the various types will be con- 
trasted in tabular form. The book will extend to some 600 pages 
and will be fully illustrated. 

Fraud.—At Manchester Assizes last week John M‘Cambridge, 
an employé of the British Westinghouse Co., was sentenced to 12 
months’ hard labour for obtaining £60 by fraud from the company. 
Accused made out false expenses sheets, charging for journeys he 
had never taken. 

French Indo-China.—In this part of the French oversea 
dominions there areat present two lines of tramway working, onerun- 
ning through Hanoi and its suburbs, and another running from Nam 
Giang to Kesat. These lines cannot as yet be considered commer- 
cial successes. Two other lines are being started, one from Hanoi to 
Thai-Ngnyen and another from Hanoi to Sontay. In Cochin China 
there are four lines of tramways, one from Saigon to Cholon (upper 
road), one from Saigon to Cholon (lower road), one from Saigon to 
Gonrap and one from Saigon to Hoc Mon, All these four lines are 
financially successful, and the turnover increases regularly. A line of 
tramway is in course of construction in Annam from Tourane to 
Fai-Fo. m 

Hackney (London).—A report, prepared by the Electric Light- 
ing committee on the system of charging for electric current, recom- 
mends that the maximum demand system be altered from 7d. for 
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the first hour and 1d. after to 6d. and 1d. and that the flat rate be 
reduced from 4d. to 3d. 

The new scale of charge for power is to be extended to current supplied 
for heating and cooking. Power consumers are to have an optional flat 
rate of 11d. per unit and the right to use current for lighting up to 20 per 
cent. of the energy supplied. Places of worship are to be supplied at 3d. 
per unit for lighting and 1d. for power. The new charges come into force 
on April 1. 

Nine rdditional streets are to be lighted electrically, and 7-ampere ares 
will be used in substitution for the present gas at an annual cost of 
£1,248, against £676 for the present gàs supply. 

Hastings. —The Hastings & District Electric Tramways Co. have 
decided to adopt the G.] surface contact system on the sea-front 
route. 


Home Office Rules for the use of Blectricity in Mines.—A 
pamphlet has been prepared by Mr. W. C. Mountain containing 
some notes on the Home Office mining rules. The wording of the 
actual rules is given in red, and notes, printed in black, follow each 
paragraph commenting on and explaining the exact object of each 
rule, and, in many cases, accompanied by illustrations and descrip- 
tions of apparatus suitable for complying with the requirements. 
The section on switch gear for use with m^tors is particularly com- 
plete in this respect, having some excellent blocks illustrating 
several types of enclosed starters and motor panels and high-tension 
oil switches. At the end of the pamphlet some useful tables are 
to be found dealing with the calculation of sizes of cables, &c., and 
giving formule and constants useful for proporiioning ropes, belts, 
gearing and shafting. Tables of friction in water and compressed 
air pipes are also given, together with conveniently-arranged data 
of horse-powers required for haulage. Copies of Mr. Mountain's 
book can be obtained price 2s. 6d. 


Hornsey.— An inquiry was held last week into the application of 
the Council for sanction to borrow £10,000 for extensions of the 
electricity undertaking. The town clerk (Mr. F. D. Askey) gave 
statistical particulars, and the borough electrical engineer (Mr. 
Norman Staniland) gave technical details. £7,374 of the loan is for 
mains, £2,100 for services and £400 for meters. There was no 
opposition. 


Italy.—The local authorities of Teramo are desirous of con- 
structing and operating an electric railway between Montesilvano 
and Penne, and are seeking a subsidy from the Italian Government 
to partly meet the cost. 


London County Oouncil Tramways.—At the last meeting of 
Marylebone Council it was reported that an extension of time had 
been granted to the L.C.C. for the construction of the Edgware- 
road tramway. 

Paddington Council have decided to petition against the bill to 
authorise the construction of the Edgware-road line. 


Loughborough —A deficit of £329 is reported on the working of 
the electricity undertaking for the last half year, but as there are 
now a larger number of customers it is hoped that the winter half- 
year will show an improvement. 


Light Railways.—The North Lindsey Light Railways (Exten- 
sions) Order has been submitted to the Board of Trade for confirma- 
tion. Objections by Feb. 24. 

It is stated that Messrs. Bruce Peebles & Co. (contractors for the 
North Wales Power Co.) will apply tor a renewal of the light rail- 
way order authorising the construction of the Llandudno and Col- 
wyn Bay light railway and that the local authorities concerned have 
agreed to the application, on condition that the lines be ready for 
working by June next. 

Lincoln.—The Council on Tuesday decided, on the recommenda- 
tion of the Electricity Works committee, to apply for sanction to a 
loan of £13,000 for additions and extensions at the electricity works 
for cables, &c. 


Manchester.—At a meeting of the Tramways committee on Wed- 
nesday Mr. D. Boyle referred to the decision given in the action 
brought against the Corporation by the Attorney-General (at the 
relation of Sutton & Co.) and said that the committee would be able 
to proceed with their business unhampered, and the decision appeared 
to satisfy all parties. By the judgment they were better off than 
they had been. They did not intend to appeal against the decision, 
because they had got everything they wanted, substantially. 


Newcastle-on-Tyne.—The Corporation have decided to oppose 
the additional powers bill cf the Newcastle-upon-Tyne Electric 
Supply Co. 

Patent Amendment.— Mr. F. M. Lewis, electrical engineer, 11, 
Buckingham-road, Brighton, seeks leave to further amend the 
specification of Letters Patent No. 4557 of 1903, granted to him 
for Improvements in or connected with electric arc lamps." Par- 
ticulars of the proposed amendment are given in the Illustrated 
Official Journal (Patents) of Jan. 31, 1906, and notice of opposi- 
tion must be lodged within one calendar month of that date. 


Provisional Order Revocation.—The Board of Trade have 
revoked the New Hunstanton Electric Lighting Order, 1901. 


Radial Truck Patents.— Un the subject of the threatened patent 
litigation in respect to radial trucks, we have received the following 
from Messrs. Mountain & Gibson (Ltd.) :— 

ELECTRIC TRAMCARS.—RADIAT, TRUCKS. 

Our attention has been called to a so-called “Caution” under the above 
heading appearing in your last issue, wherein it is stated that Messrs. 
Lycett & Conaty have commenced an action against us for alleged in- 
fringement of certain lettera patent in respect of electrically-driven tram- 
cars. At the moment we can only say that we have taken the best expert 
opinion available, and are advised that the letters patent referred to are 
altogether invalid, that our radial trucks are not an infringement thereof, 
and that we have a complete defence to the action. 

In case any action should be brought against any parchaser of our said 
irucks, we are prepared at our own expense to defend such action on the 
conduct thereof being handed over to us forthwith, on the writ being 
issued.—Yours faithfully, Mountain & Ginsox (Lrp.) 


Beigate.—The Council have received permission to borrow £4,000 
for electric lighting extensions. . 


South Lancashire Tramways.—At the meeting of the Newton. 
in-Makerfield Council on Monday a letter from the promoters of the 
South Lancashire Tramways Bill stated that it was at present 
impossible to raise sufficient money to construct the whole of the 
authorised tramways, and that therefore they proposed not to apply 
for any further extension of time in the case of those tramways 
which they would probably be unable to complete within a reason- 
able period. 


Southwark (Gondon).—The Works committee have been experi- 
menting with various lamps with a view to effecting an improve- 
ment in the lighting of the side streets, and consider that the 
1 ampere Nernst lamp, fitted in a Windsor lantern, is best suited for 
their purpose. The lamps hai been fitted in one of the thorough. 
fares, and at a recent inspection the committee were unanimously 
in favour of their adoption (at a cost of £300) for the whole of the 
side streets at present lighted by electricity. 

The equivalent of 41,481 8 c.p. lamps is connected to the mains, 
including 9,749 for power. 


Stafford.—At the Council meeting on Tuesday, Mr. Wright 
intimated that £6,300 would shortly be required for extension at 
the electricity works. 


Sunderland.—Thic profit on the electricity undertakiog for the 
past year is stated to amount to nearly £700. 


Thornaby.—The Coun-il have sealed the deed of transfer of the 
Corporation's electric lighting order to Durham County Electric 
Lighting Co., who are to pay £200 for expenses incurred by the 
Corporation, and the latter reserve rights of acquiring the under- 
taking. 

Tonbridge.—An inquiry was held here last week into the appli- 
cation of the Council for permission to borrow £2,000 for extensions 
of the electricity undertaking. The clerk (Mr. E. H. Neve) and the 
electrical engineer (J. B. Horsley) gave evidence in support of the 
application. "There was no opposition. 


West Bromwich.— The Electricity committee recommend th» 
borrowing of £1,650 for additional machinery, mains and instru- 
ments. 


West Hartlepool.— Mr. Friederichs (borough electrical engineer) 
has reported that additional electrical plant will be required to meet 
next winter's load. Ald. Macfarlane urged at the Council meeting 
this week that the buildings should be extended by direct labour. 
Ald. Suggett moved an amendment that the work be done by con- 
tract, and the amendment was carried. ; 


Worcester.—The accounts of the electricity department for the 
past year show total capital expenditure £127,384. 143. 5d., increase 
£1,553. 10s. 

Revenue was £2,582. 7s, 2d. from the tramway company (against 
£2,059. 13s. 11d.) and £11,263. 11s. 3d. from other sources (against 
£10,909. 93. Sd.), the total revenue was £14,945. 15s, 9d. (against 
£14,154. 8s, 9d.). Working costs were £7,597. 8s. 10d. (against 
£7,785, 5s. 2d.), gross profit £7,348 (against £6,379. 3s. 7d.). Interest 
required £3,836. 23. 9d. (against £3,744. ls. 9d.) and sinking fund 
£3,810. 7s. 2d. (against £3,914. 19s. 10J.), leaving a deficit of £298 
(against £1,289). There are 708 private consumers (against 666) and 
the equivalent of 48,543 8c.p. lamps connected (against 45,632). Units 
sold were 1,059,094 (against 932,167). 

The engineer (Mr. C. M. Shaw) states that the deficit havinz been 
reduced by £991. 83., compared with the previous year, is satisfactory in 
view of special charges of £709. 23. 5d. and a charge of £120. 163. 9d. for 
repair of cottages which have hai to be met during the past year, and 
that, but for these charges, a profit would have been shown. Coal cost 
0:618d. per unit sold (against 0-812d.), and salaries and wages were 0°353d. 
per unit against 0-421d. The works costs were 1:239d. (against 1:575d.) 
and the total working expenses 1:602d. per unit (against 1:883d.\. The 
water-works motors used 80,062 units (against 39,548), private consumers’ 
motors 20,186 units (110 per cent. over last year’s consumption), and the 
tramways company had taken 71,770 units (28:3 per unit) more than last 
year. 


Workhouse Lighting.—At the meeting of Rathdrum (Ireland) 
Guardians last week, Mr. Kennedy moved that the resolution of 
the board postponing for 12 months consideration of the electric 
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ighting of the workhouse and hospital be rescinded. The motion 
was, however, defeated by 20 votes to 6. 
Festivities.—The staff of Brighton Corporation Telephone De- 
artment held their second annual ball on Friday last at the Old 
Ship. The initial event in 1905 was a complete success, but on this 
occasion the committee succeeded in improving on last year's record. 
The visitors (about 200) were received by the engineer (Mr. D. J. 
Barnes) and Mrs. Barnes. The mayor and mayoress (Ald. and Mrs. 
Colbourne) graced the proceedings, whilst several other members of 
the Town Council also put in an appearance. 
The second annual meeting and ball of the employés of Aberdeen 
Corporation tramways department took place on Wednesday. The 
convener of the Tramways committee (Councillor Taggart) presided. 


TRADE NOTES AND NOTICES. 
| TENDEBS INVITED. 


Londonderry Corporation invite tenders for supply of materials 
for the electricity department for one year from April 1, 1900, 
including carbons, meters and demand indicators, bitumen and box 
compound, cables, boxes and troughs and house fuse boxes. Speci- 
fications and tender forms from the electrical engineer (Mr. R. V. 
Macrory), Strand-road, Londonderry. Tenders to the town clerk 
(Mr. F. Henry Miller) by noon March 8. See also an adver- 
tisement. 

Croydon Corporation invite alternative tenders for the supply of 
15 double-deck double and single truck cars, respectively, complete, 
equipped with motors, &c.. for the overhead trolley system. Speci- 
fications from the borough electrical engineer (Mr. A. C. Cramb), 
Factory-lane, Croydon. Tenders to the town clerk (Mr. F. C. 
Lloyd’, the Town Hall, Croydon, by 11 a.m. Feb. 19. See also an 
advertisement. 

Sydney (N.S.W.) Council invite tenders for (a) boilers, automatic 
stokers, pipe work, &c.; (b) turbo-alternator, sub-station machinery, 
switchboards, &c. Specifications from Mr. T. Rooke, at the offices of 
Messrs. Preece & Cardew, 8, Queen Anne’s-gatc, Westminster, after 
12th inst. Tenders addressed to the town clerk (Mr. Thos. H. 
Nestitt) must be delivered at the Town Hall, Sydney, by 4 p.m. 
May 7. See also an advertisement. 

Sunderland Corporation invite tenders for supply of one boiler 
feed pump, one wooden cooling tower, one surface condenser 
with motor-driven pumpe, coal bunkers, gantry and other steel 
work; also for extension of Hylton-road station. Tenders (addressed 
to the Chairman of the Elect'icity and Lightipg committee) to the 
town clerk (Mr. Fras. M. Bowey), Town Hall, Sunderland, by noon 
March 2. ; | ROS 

Salfcrd Electricity committee require tenders for stores for 12 
months, including cables, meters, house fuse boxes, castings, tubes 
and fittings, carbons, electric lamps, switches and fittings, electric 
motors and motor starters, ammeters, oil and engine room stores, 
Ke. Tenders by Feb. 17. 

Salford Tramways committee require tenders by 8 p.m. Feb. 12, 
for 12 months’ supply of various materials, including electrical and 
mechanical car accessories, wire, oils, lubricants, &c. 

Wes! Ham Corporation invite tenders for one 1,500 kw. to 2,000 kw. 
two-phase turbo-alternator, onc 500 kw. motor-generator and switch 
gear. Tenders to the town clerk (Dr. Fred. E. Hilleary), Town Hall, 
West IIam, by 4 p.m. Feb. 16. | 


Shoreditch (London) Borouzh Council invite tenders for stores 
for one year ending March 31, 1907, including electric cables and 
sundries, gas pipe and fittings, and engineers’ stores. Tenders to 
town clerk (Dr. H. Mansfield Robinson), Town Hall, Old street, 
E.C., by 3 p.m. March 13. 

Leyton Urban District Council invite tenders for underground 
electric feeders on the solid system for their tramways. Tenders 
to be delivered to the Electric Lighting committee, Town Hall, 
Leyton, on Feb. 15 at 7:30 p.m. 

Barnes District Council invite tenders for supply, delivery and 
erection of 300 kw. steam dynamo, together with switchboard panels 
and connections. Tenders to the Clerk, Council House, High-street, 
Mortlake, S. W., by Feb. 12. 


Islington (London) Borough Council require tenders by noon, 
Feb. 22, for 12 months' supply of stores, &c., including meters, car- 
bons, incandescent lamps, terminal boxes, arc lamp globes, oils, 
engineers' stores, &c. 

Halifax Corporation want tenders by 26th inst. for 12 months’ 
supply of stores and materials for their electricity tramways and 
highway departments, including electrical supplies, tools, iron- 
mongery, paints and varnishes, engine room stores, &c. 

Blackburn Electricity and Tramways committee invite tenders by 
10 a.m. Feb. 12 for stores for 12 months to March 26, 1907, in- 
cluding incandescent lamps, meters, pipes, cable, fuse-boxes, switches, 
&c., motors, arc lamp carbons, &c. 
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Bermoiidsey (London) Council want tenders by 4 p.m. Feb. 22 for 
supply of stores for the electricity and destructor works, including 
lead-covered and indiarubbercables and jointings material, conduits, 
carbons, electricity meters, engine oils, &. | 

Tenders for electrical works and supplies at buildings in Dublin 
and its vicinity are invited by the Commissioners of Publie Works. 
Ireland. Forms of tender, &c., from Mr. H. Williams, Office of 
Public Worke, Dublin. Tenders by 10 a.m. March 1. 

Batters‘a (London) Council requiro tenders by noon 20th inst. for 
stores for the electricity department, including meters, joint boxes, 
coal, oil, &c. 

Chelsea Public Baths committee invite communications from en- 
gineers desiring to tender for the electric lighting of the new baths, 
Manor street. Communications to 171, King's-ro.d, Chelsea, W. 

Cardiff Corporation invite tenders for cooling towers, electrically- 
driven pumps, pipe wo'k, &c., for Roath power station. Tenders 
by Feb. 16. 

Westminster City Council want tenders by 9 a.m. Feb. 23 for 
12 months’ stores, &c., including machinery and electrical fittings, 
iron castings, stoneware goods, &c. 

Rathmi:es and Rathgar District Council want tenders by 17th 
inst. for 12 months’ supply of arc lamp carbons, coal for electricity 
works and general stores. 

Dorer Corporation want tenders by Feb. 12 for a 350kw. com- 
bined steam generator set for traction. 

Wakefield Corporation invite tenders for a water-softening and 
purification plant. "Tenders by Feb. 17. 

Southend Electric Light committee want tenders for making a 
borehole for a well at the London-road depot. 

Hornsey Town Council want tenders by 26th inst. for cables, june 
tion boxes, fuse boxes, meters, cables, stores, &c. 

Tenders are wanted by 16th inst. for the partial installation of 
electric light at Salop Infirmary Shrewsbury. 

Schaffhausen (Switzerland) Municipality are about to invite 
tenders for the improvement and extension of the town electricity 
works, and the provision of turbo-generating plant, at an estimated 
outlay of over £45,000. 

The State telegraph department, Madrid, invite tenders by March 4 
for the supply of 20 tons sulphate of copper, in accordance with con- 
ditions published in the Madrid Gazette for Feb. 2. 


TENDERS RECEIVED AND ACCEPTED. 

Messrs. Newtons Limited, of Taunton, have received instructions 
from Messrs. Foote & Milne, L-ndon, contractors for th» Newquay 
Electric Light & Power Co. (Ltd.), to supply the generators and 
boosters for the new generating station. 

An order has been placed with the Brush Co. for 40 steel trailer 
coaches for the Metropolitan District Railway. The cars are to bs 
of similar design to those at present in service on this line, but the 
use of steel instead of non-inflammable timber has been decided upon. 

Croydon Corporation have accepted the tender of Dick, Kerr & 
Co. for a 1,000 kw. d.-c. steam dynamo at £6,975 and that of Siemens 
Bros. & Co. for traction feeder panels at £198. 10s. 

Birmingham Corporation Tramways Department have placed an 
order with Veritys Limited for 75 Aston-Worsley weight-relieving 
arc lamp clutches, winches, &c., for the new car sheds. 

Shipley Council have accepted the tender of Smith & Croft for 


wiring the new fire station. 


Southwark Borough Cour eil have placed an order with the General 
Electric Co. for 16 automatic switch circuit-breakers at £11 each. 

Rotherham Council have accepted the tender of Dick, Kerr & Co, 
for six roof covers for tramears at £115 each. 

West Bridgford Council have accepted the tender of J. W. Smith 
for installing fire alarm and telephone communication. 

Reigate Council have accepted the tender of the Aron Electricity 
Meter (Ltd.) for the maintenance of meters. 

Leyton Council have accepted the tender of W. Manders for con- 
struction of permanent way of tramways at £127,485. 11s. 5d. 

Birkenhead Council have accepted the tezder of Millars' Karri & 
Jarrah Co. for 170,000 Jarrah wood blocks at £10. 13s. per 1,000. 


In reference to the contract for 10 boilers for the Port Dundas Elec- 
tricity Works, Glasgow (referred to in our issue of Jan. 25', the Cor- 
poration have rejected the Electricity committee's recommendation, 
and have decided by 86 votes to 28 to divide the contract, the order 
for four boilers going to the Stirling Boiler Co., Motherwell, N.B., 
and the contract for six boilers to Babcock & Wilcox, Oriel House, 
Farringdon.street, London, E.C. 


BUSINESS NOTICES. 


Mr. A. Eckstein, M. I. E. E., late managing director of the General 
Electric Co. (Ltd.), who established himself in business in October 
last at 7, Market-strect, Manchester, has taken into partnership Mr. 
À. C. Heap, and in future the firm will be known as Eckstein, Heap & 
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Co., manufacturing electrical engineers and suppliers of all kinds of 
electrical accessories. Works, Waverley Mills, St. Simon-street, 
Salford; show rooms and warehouse, 5, Chapel-walks, Cross-street, 
Manchester. Mr. Heap was until recently manager of the switch- 
gear departinent of the General Electric Co. at Manchester, and was 
formerly for many years chief engineer to Messrs. Elliott. Bros. 
The following gentlemen have also joined the new firm: Mr. 
Percy D. Hall, A. I. E. E., formerly manager of the General I*lectric 
Co.'s switchboard department and latterly assistant manager of the 
switch-gear department; Mr. A. R. H. Jackson, formerly chief 
draughtsman of the instrument department with the General Elec- 
tric Co. at Manchester; Mr. D. B. Mellis, formerly manager of the 
instrument department of the General Electric Co., Manchester; 
and Mr. F. Panter, formerly shop manager of the instrument depart- 
ment of the General Electrie Co., Manchester. 

The St. Helens Cable Co. announce that, with a view to concen- 
trating their Scottish business, the offices at 93, Hope street, Glas. 
gow, and Telephone House, Rose-street, Edinburgh, have been 
closed, and new premises at 191, Howard-street, Glasgow, have 
been occupied. To this latter address large stocks of cable and 
rubber goods have been transferred, and all Scottish business will 
there be transacted. The cable department will, as before, be under 
the management of Mr. A. Cowie. Mr. Robert Sinclair will take 
charge of the rubber tyre and mechanical departments. In the 
Newcastle district, where Messrs. R. Dixon & Sons have previously 
represented the company for electric cables and wires, &e., fresh 
offices have been taken at 32, Clayton-street West, under the man- 
agement of Mr. F. H. Morley, who has hitherto represented the com. 
pany in the Lancashire and Yorkshire districts. 

Me. W. W. Buckton, B.A., A.M.I.M.E., A.M.I.E.E., and Mr. 
H. J. Jones have entered into partnership as consulting engineers, 
and have taken offices at 72, Victoria-street, Westminster, S.W. 
They sre devoting themselves more especially to the electrical equip- 
ment of collieries, shipyards, ironworks and industrial concerns 

enerally, in which branches of engineering they both have had 
rge experience over a number of years. Telegrams, ‘‘ Crosshead 
London,” 357 Victoria. 

Messrs. Hansard & Watson, consulting electrical engineers, have 

romoved to Parliament mansions, Victoria-street, London, S.W. 


Mr. C. C. F. Monckton has removed his office from 53, Victoria- 
street to Parliament-mansions, Victoria-street, London, S. W., where 
all communications should in future be addressed. 


Saml. Haslam and Arthur Sibley Richardson, electric lamp agent; 
and dealers, 10, Summers.street, Birmingham, have dissolved 
partnership. 

Hy. Geo. Shoolbred and Fredk. Robt. Connell, electrical engi- 
neers, Thanet House, 231, Strand, London, W.C., have dissolved 
partnership. Debts by Mr. Shoolbred, who continues. 


Arthur Edwin Lamkin and Thos. Cecil Stuart, electrical engi- 
neers, &»., 129, High-street, Croydon, have dissolved partnership. 
Debts by both the former partners. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

A first dividend of 9d. will bə payable on 12:h inst. at 191, Cor- 
poration.street, Birmingham, in the bankruptcy of W. S., H. T. and 
Grace E. Wright (trading as Wright's Patent Heater Condenser Co), 
Great George-street, S.W., and Carlisle-stree*,L ambeth, S. E., London. 


Claims against the Telescriptor Synd. (Ltd.) to Mr. E. Water- 
house, 8, l'rederick's-place, Old Jewry, London, E.C., by Feb. 21. 


A meeting wiil be held on March 8 at 32, Strand.strcet, Liver- 
pool, to receive an account of the winding up of the Anti-Collision 
Alarm Telegraph Co. (Ltd.). 

The Webster Electrical Engineering Co. (Ltd.) is beinz wound up 
voluntarily. Mr. W. M. Gray, District Bank-chambers, Bradford, 
is liquidator. 

A meeting will be held on March 13 at 1464. Queen Victoria- 
sir-et, London, E.C., to receive an account of the winding up of 
Holophane (Ltd.). 


Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey's gate, Westminster, S.W., will sell by auction (by order 
of the Secretary of State for War) at the Royal Arsenal, Woolwich, 
on Feb. 21 at 11 a.m., a quantity of obsolete stores, including metals, 
14 lathes, electrical appliances, telegraph instruments, lamps, &c. 
Further particulars are given in an advertisement. Catalogues from 
the War Office, Pall Mall, the Ordnance Otce, Tower, and the 
Ordnance Office, Royal Arsenal, Woolwich. 


Plant for Sale.—Mr. John S. Brown, Oxford-street, Swansea, 
has for sale electric lighting plant. See an advertisement. 

Sale by Tender.—The well-assorted stock-in-trade of electrica! 
and motor fittings, &c., of Wm. Leslie, bankrupt, is offered for sale 
by tender by Messrs. Hy. W. Figg & Son, metal trade machinery 
valuers and auctioneers, 1284, Queen Victoria-street, London, E.C. 
Further particu'ars are given in an advertisement. 
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Factory Bites Offered.—An offer is made of a freehold site of 
from 2 to 10 acres, free of cost, to engineers or manufacturers con- 
templating the erection of works. Particulars from Mr. O. B. 
Thomas, solicitor, 59, Chancery-lane, London, W.C. See also an 
advertisement. 


Denial.—The Hart Acennmlator Co., Marshgate-lane, London, 
E., write us as follows :— 

It having come to our knowledge that a raport is being circulated 
amongst the electrical trade to the effect that we undertake house- wiring 
contracts, thus acting in competition contrary to the interests of wiring 
contractors, we wish to emphatically deny this, as our business is, and 
always has been, confined entirely to storage battery manufacture. It 
has also been stated that we are foreigners, and that our batteries come 
from abroad. Such a statement is quite unfounded, as all our batteries 
are made at our Stratford works with British material and labour, and we 
have not a single foreigner in our employ. Some confusion may have 
arisen through a firm that makes switches and other accessories, using 
in its title our word Hart,” but we have no connection whatever with 
this firm, and will thank our numerous friends and customers to ad iress 
all communications to our head office and works, Stratford, London, E. 


New Electric Burglar Alarm.—A demonstration was given on 
Monday last at the First Avenue Hotel, London, by Messrs. Carter & 
Co. of a new form of burglar alarm which they are putting on the 
market. The instrument is put into action by any one of a series 
of do r or window contacts in the usual way, bat instead of the 
alarm being given by a bell or gong an electrically driven device is 
provided which blows a police whistle outside the building. The 
arrangement simply consists of a small motor which, through a suit- 
able gear, compresses and releases two indiarubber bulbs connected 
by pipes through the wall to the whistles. As soon as the motor 
starts it closes a second circuit, which causes it to continue running 
even if the door contact has been again opened, and the whistles 
will continue to sound until the switch of the instrument is turned 
off. The makers claim that the apparatus is even more reliable than 
an ordinary bell and has the further advantage of emitting a more 
distinctive sound. 


Kryptol.—A description of this material for electric heating 
appeared in The Electrician for Nov. 11, 1904 (Vol. LIV., p. 158). It 
is the invention of Dr. A. Voelker, assiste 1 by Dr. Bernbach and 
Dr. Sulzer, and is a resistance material in powder form which can 
be applied to all purposes where heat is to be generated electrically. 
It consists chiefly of carbon in various allotropic forms. There are a 
number of different kinds of powder, varying in composition and 
size of grain from 1mm. to 7mm. in diameter. In making th? 
powder —which looks like black sand —the ingredients are mixed 
together, and the whole is formed into briquettes with the aid of 
suitable binding material. These briquettes are then crushed and 
screened. Loose powder is only used for laboratory and industrial 
purposes, and temperatures well above 2,000 C. can be obtained. A 
nickel coin was melted yesterday (Thursday) in a couple of minutes 
in a small laboratory furnace by Dr. Voelker, who is holding an 
exhibition of Kryptol appliances this and next week at 6 and 8, Serut- 
ton-street, Finsbury-square, London, E.C. For domestic and partly 
for industrial purposes the resistance material is made in the form 
of bricks, plates or rods. Most of the appliances, sucli as cooking 
appliances, stoves, foot-warmers, &c., which we were shown make 
use of Kryptol rods provided with a metal cap at either side. These 
Kryptol cartridges are made in two kinds : ono for voltages from 
100-190 the other for voltages from 220.250, but either is stated to 
work well with voltages up to 80 per cent. above or below the 
normal, although the heat given out will, of course, depend upon 
the voltage. At 110 volts the low-voltage cartridge lets 0:25 
amperes pass, while the other cartridge admits only half this cur: 
rent. Both kinds are exactly of the same length and diameter. 
One cartridge is stated to suffice to keep one cubic metre (35 cubic ft.) 
of air constan'ly at 20°C. above the surrounding atmosphere. In 
all the ovens, stoves, &c., the manner of fixing the cartridges is the 
same—viz., the cartridges are simply held at either end in clips in 
electrical connection with the supply. 

For heating inflammable liquids, &c., the cartridge is embedded 
in fire brick, the whole being in a nickel-plated cylinder rounded off 
at one end and provided with protruding terminals at the other. 
This appliance is then lowered into the liquid it is desired to heat. 
The life of a cartridge is guaranteed to be 9,000 burning hours, but 
its real life is said to be considerably longer. The German patents 
have been bought up by the Norddeutsche Maschinen und Arma- 
turenfabrik, who have taken up the manufacture on & large scale. 
The big ocean liners of the Norddeutscher Lloyd are, we understand, 
all being fitted with this type of electric heater, and we were told 
that on three of the biggest liners the energy expended in electric 
heating amounts to some 90 kw. (800 amperes at 110 volts). The 
exhibition referred to includes heaters of many sizes and descriptions, 
including foot-warmers for motor carriages, and other portable 
heaters, cookers, &c. The. Kryptol tubes may also be used as resis- 
tances for motor starters and other purposes, and we understand 
that the makers are perfecting the design of a motor starter in which 
the powder is used in a different manner. NN 
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„Newton Dynamos and Motors. — Newtons Limited, of Taun- 
ton, have ready a catalogue describing the special construction of 
their new “Mawdsley” dynamos and motors, made under 
licence from the Zone Patents Co. Two 100 kw. belt- 
driven dynamos of this type have been supplied to the Home 
Government, and Newtons Limited have repeat orders on hand 
from H.M. Office of Works for duplicate plant. Larger machines 
have been supplied to other orders. Dimensional and sec- 
tional drawings 
&ccompany the 
list, which also 
contains several 
PPT) i good illustrations 
li JU la of the complete 
machine. A brief 
description of the 
type of dynamo 
will not bewithout 
interest. Both 
the magnets and 
yoke are of high 
permeability cast 
iron and of special 
design and form (see Fig.1), so as 
to avoid magnetic leakage. The 
field coils too, it will be noticed, 
are of special shape. They are 
placed in the neutral zone, and 
this, it is claimed, ensures spark- 
less commutation, with fixed 
brushes, at all loads. The field 
windings may readily be re- 
moved without dismantling pole 
shoes or magnets. It is also 
seen that this field coil arrange- 
ment lends itself to a very 
effective ventilation, Dynamos 
and motors are made of the 
shunt series or compound type, 
LEY" MULTIPOLAR MAGNETIC SYSTEM and the design is such that the 

USED IN NEWTON MACHINES. machines may be run up to 
50 per cent. overload without injurious sparking. The design of 
the armature, commutator, brush gear and so on appears to conform 
to modern practice. All parts are inade to gauge, and are, therefore, 


Fic. l.—SEoTIOK8 SHOWING METHOD 
OF CONSTRUCTION OF THE MAwps- 


Enclosed Ventilated. 
Fic, 2.— Exp Covers, 


Totally Encloed. 


interchangeable. Fig. 2 shows the pattern of end covers made by 
the company for enclosed ventilated" and totally enclosed 
motors respectively. 


Catalogues, &c.—A neat and complete catalogue of “ Chloride” 
accumulators is issued by the Chloride Electrical Storage Co., Clifton 
Junction, Manchester, in the form of a book 4 in. by 3 in., bound 
in stiffened paper covers and comprising 112 pages of small but clear 
type. Needless to say, there is a large amount of information packed 
into these pages, and everything that is needed to be known con- 
cerning the '' Chloride" accumulator will be found set out. The 
company in presenting this their 1906 catalogue, call attention to 
the numerous improvements in details which have been effected in 
the Chloride accumulator, and among various points, the follow- 
ing, extracted from the list, may be given :— 

The suspension of the plates is now above the level of the acid. 

. The positive plate has been entirely re-designed in detail. 

. À greatly improved type of negative plate has been adopted. 

. Wood diaphragm separators are used exclusively. 

. Increased space beneath the plates is provided. 

. Non-corrosive nuts are employed for coupling up. 

* The ‘ KG,” PG“ and LG" types have been introduced for capa- 
cities between and under those obtainable from the standard SG ” cells, 
which have replaced the well-known “ R' type. The “DW” type has 
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been designed for cases where very large outputs are required, and the 
floor space available is limited. 

A sheet list of ammeters and voltmeters for laboratory use (type 
S.C.) is now ready, and can be obtained of Elliott Bros., Century 
Works, Lewisham, London, S.E. The movement is of this firm's 
standard dead beat moving coil principle provided with a knife-edge 
pointer, the special feature being that the pointer is fitted to the end 
with a small spade piece, enabling approximate readings to be 
taken at a distance. Campbell's compensating device is employed 
to accurately compensate for temperature errors. The scale is 
fitted with mirror to avoid errors due to parallax, and by means of 
diagonal dividing lines the position of the pointer can be read 
accurately to 0'2 of a scale division. The length of scale is 8] in. 


The Electrical Co. issue some interesting sheets showing elec- 


trically-driven spinning mill 


machinery, also a new and 
improved type of push switch 
SELECTION OF BRUSH-HOLDERS SUP- 
PLIED BY ELECTRICAL Co. 


electric cigar lighter with 
burnished handle aud nickel. 
plated fittings. 

An illustrated sheet list of 

brush-holders of different pat- 
terns is issued by the machine 
and apparatus department of 
the Electrical Co., 121.195, 
Charing Cross-road, London, 
W.C. Several of these brushes 
are illustrated in the accom- 
panying figures. 
Umney & Peckett, 46, King William-street, London, E.C., who 
are agents for Isaac Storey & Sons; Spurr, Inman & Co., Pollock ; 
Whyte & Waddell, and the Sunderland Forge & Engineering Co., 
have sent us a copy of their hanging tear-off pad calendar, which we 
are pleased to receive. 

A useful list of miner's electric safety lamps, hand lamps, &c.. has 
been issued by the Electrical Power Storage Co., 4, Great Win- 
chester-street, London, E.C., and copies can be obtained by the 
trade on application. These lamps are all fitted with high efficiency 
“ Osmi” filaments. The sheet gives illustrations of a number of 
the lamps. 


The Edison & Swan Co. have a new leaflet ready, describing the 
„wind up" ceiling rose of which a good illustration is shown. 


Catalogue No. 66 issued by Ferranti Limited, Hollinwood, Lancs., 
deals with tubular non-arcing enclosed fuses for continuous and 
alternating currents, and list 69, also ready, contains some good illus- 
trations and dimensional drawings of single-pole voltmeter switches. 


Sheet lists of incandescent lamps of various types and for a large 
variety of purposes are issued by Messrs. Gabriel & Angenault, 15, 
Victoria-street, London, S.W. 


Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus imported into this country 
during January, 1906 :.— 

Electrical machinery, £52,627 (an increase of £5,699) ; telegraph and 
telephone cables, £13,347 ; telegraph and telephone apparatus, £19,781; 
other electric wires and cables (rubber insulated) £7,626, (with other 
insulations, £10,338); other electrical goods and apparatus, £53,800. 
Total of electrical goods and apparatus (other than machinery and tele- 
graph and telephone wire), £104,842 (increase, £22,533). 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the expone of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, whicb 
is not separately specified) from Jan. 31 to Feb. 6, with the ports of 
destination :— 

Aden—£29 (including £18 telegraph material). Africa — Cape Town, 
£692 (including £21 telegraph material); Delagoa Bay, £168 ; Durban, 
£2,432 (including £1,712 telegraph material); Sierra Leone, £187 (tele- 
graph material). Argentina—Bahia Blanca, £671 (telegraph cable); 
Buenos Ayres, £5,883 (including £830 telegraph material); Rosario, £29. 
Australasia—Melbourne, £118 (including £35 telegraph material); Otsgo, 
£1,052; Perth, £58; Sydney, £751; Wellington, £3,701 (including 
£3.309 telegraph material) Belgium—Ostend, £30. Bonin Islands, 
£419 (telegraph instruments and material). British Guiana —Demerara, 
£12. Ceylon—Colombo, £75. China—Shanghai, £4,508 (including 
£4,082 telegraph instruments and material). France—Boulogne, £146. 
Germany—Bremen, £130 (telegraph material); Hamburg, £50. Gib- 
raltar, £18. Greece —Pireus, £21 (telegraph material). Guam, £5,372 (tele. 
graph instruments and material). Hawaiian Islands Honolulu, £170 
(including £158 telegraph material) Holland —Amsterdam, £72. India— 
Bombay, £1,774; Calcutta, £1,489; Karachi, £227; Madras, £18. 
Japan - Nagasaki, £618; Yokohama, £647 (including £97 telegraph 
material). Philippines, Manila, £523 (including £489 telegraph material). 
Russia—Riga, £2,463 (including £10 telegraph material). Siam—Bang- 
kok, £48. Straits Settlements—Penang, £8; Singapore, £113. U.S.A.— 
San Francisco, £24 (telegraph material). Uruguay—Monte Video, £9. 
Total, £34,755, against £21,592 in the corresponding week last year 
(Feb. 1 to 7). 

The total exports of electrical goods and apparatus 1n January were 
valued at £308,180, compared with £116,061, an increase of £187,069 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications (except those marked t) are not 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


January 12, 1906. 

845 Conaty & Coxon. Electric lighting of tramway and railway cars 
fitted with regenerative motors. 

852 ANDERSON. Suspension of electric lampe. 

876 MAScORD. Application and distribution of electromotive power par- 
ticularly for use in starting machinery and for such and similar 
purposes. 

800 Gatrrrz. Electric current generators. 

894 JoB. Automatic electric switching apperatus. 

918 LAMBERT. Variab'e resistance devices." 

923 Cowen - COl ks. Electro-deposition of copper. 

929 B. T.-H. Co. (G. E. Co., U.S.) Filaments for incandeic?nt lamps. 

951 B. T.-H. Co. (G. E. Co., U.S.) Vapour electric apparatus. 

932 B. T.-H. Co. (G. E. Co., U.S.) Circuit-breakers. 


January 13, 1906. 
913 Peacock. Operating tram way and other points. 
914 SOUTHGATE & SOUTHGATE, Conne ton w. th electric light fittings. 
953 Wirsow. Wireless telegraphy. 
956 Horr & RHopzs. Fixing tramway rails to anchor rails or girders. 
962 MiNxkLEY X BAKEWELL. Telegrapby. 
966 FigLD. Windings of dynamo machines. 
975 McINDor. Charging secondary batteries. 
988 Tonrsv X Benkö. Producing electricity and apparatus therefor. 
997 Jacoss & THORROWGO: D. ‘Telephone circuits. 
999 Miperzy & Reep. Controlling device for electric motora driving 


emall machines.“ 
18,6734/05 MiLLAURO. Terminal. (Date applied for, Sept. 15, 1995). 
(Date applied for, Sept. 15, 1905).*t 


18,673n/05 MILL AURO. Swicch. 


January 15, 1906. 

1.019 Giy. Electric fu: naces.“ 

1,065 WILpDERMaN. Batteries. 

1,068 Parsons. Preventing overheating of electrical machinery. 

1,097 RHopzs EcectricaL Mra. Co. & Creepy. Electric motors working 
with single-phase alternating currente, 

1,099 EisEMANN. Controlling the contact lever of electrical ignition 
apparatus.” 

1,114 Awnina. Electrical leskaze discharger and indicator for electric 
tramcars and the like. 

1,115 B.T.-H. Co. & MARTIN. 


Relating to electricity meters. 
1,116 B.T.-H. Co. 


(G.E. Co., U.S.) Vapour electric apparatus. 


January 16, 1906. 

1,151 OPPENHEINER (A.-G. Mix & Genest, Germany.) 
apraratus in pocket size. 

1.152 Ransome & Lavo. Electric power horizontal log band saw machines. 

1,160 CexTONZz&. Points or switches for tramways. 

1,161 CENTONZE. Trolley switches or cross-over devicee. 

1,186 WusprmLIcH & Hucugs. (London Electric Firm.) Driving and 
variable »peed mechanism. 

1,198 Lake. (Steiner Investment Co., U.S.) Automatically indicating 
and recording movements of trains and tramcara.* 


SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 
608 MacLean. Portable electric drilling machines. 
1,299 STARCEE. Apparatus for recording telephonic messages or sounde. 
1,300 Soar & JoEL. Switches, controllers and the like. 
1,495 CoacHMaN. Elestric time switches. 
1,526 Berry. Windings for transformers and other electrical apparatus. 
2,004 Bastian & Catvert. Electric vapour lamps or enclosed arc lamps. 
2,0044 Bastian & CaLvERT. Electrode material for vapour electric appa- 
ratu*. (Date applied for, Feb. 1, 1905.) 
2,512 LEITNER & Lucas. Electric lighting of trains. 
2,919 ATKINSON. Devices for controlling electric currents. 
2,998 Hac&kING & Pycrort. Ironing machine tables having electrically 
controlled pressure. 
8,706 Bastian METER Co., SALISBURY, BASTIAN & CALVERT. 
meters. 
8,762 Barron. Electric switch and circuit breaker mechanisms. 
4,504 Pierer Governing electrically-driven winding machinery, rolling 
mills and the like. 
5,447 NaLpER Bros. & THoMPsoN, & Curtis. Electrical measuring in- 
struments. 
7,448 Morais & Listen, Electro- magnetic brakes and clutche:. 
7,994 Sim-JENSEN. Mercury-vapour lamps. (Date applied for, June 18,'04.) 
10,017 B.T.-H. Co. (G.E. Co, U.S.) Control of electric motors. 
10,215 B.T.-H. Co. (G.E. Co., U.S.) Vapour electric apparatus. 
11,074 B.T..H. Co. (G.E. Co., U.S.) Regulating voltage of alternating 
current systems. 
13,677 FESSENDEN. Condensers for wireless telegraphy. 
15,690 Gmop. Electric furnaces. (Date applied for, July 4, 1904.) 
16,796 CARBONNELLE.  Electrographical long-distance transmission and 
reception of drawings, photographs, &c. 


Battery testing 


Klectrolytic 
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16,971 AnRMISTEAD. Gommutatora of dynamo-electric machines and 
electric motora. 

17,270 NaAPIER-CGAYVERING. Electric hand lamps. 

17,722 Lakse. (Submarine Signal Co.) Microphones for submarine 
signalling. 

18,381 Askew. Reversible galvanic battery, 

25,298 Jacos. Electrical safety devices for guarding against burglary and 


the like. 
23,402 Grrop. Electric furnaces. (Date applied for, Dec. 24, 1904.) 


COMPANIES’ MEETINGS AND REPORTS. 


— — — 


City & South London Railway Co. (Ltd.) 


The forty-third ordinary general meeting was held on Tuesday, under 
the presidency of the Right Hon. C. B. SrvAgT-WonrLE:, K.C., M.P. 

s SECRETARY (Mr. W. F. Knight) read the notice calling the 
meeting. 

The CHAIRMAN in moving the adoption of the report and accounts 
said: I meet the shareholders under circumstancss which give me a 
special claim on your indulgence. In the first place, I feel how great 
may be the misgivings with which some of you see a stranger stand- 
ing in the place so lately occupied by your old Chairman, who is 
gone to his rest. In the presence of so many to whom he was per- 
sonally and intimately known, it would be in me the height of pre- 
sumption to speak my own estimate of the loss that his death means 
to colleagues, to officers and to shareholders. Suffice it to say that 
reading, as I have read attentively, the reports of your past meetings, 
and finding, as I there do, the repeated evidences of the readiness 
with which his shareholders supported and trusted him, I recognise 
how my chief study must be to learn how that support was assured 
and how that confidence was won. Then also the time has been very 
short in which I have had the opportunity to qualify myself to meet 
you to-day, and that short time has been made shorter by the fact 
that it began amid the exacting preoccupations of a General Election. 
Hoping that I may presume that for these diffienlties you will make 
just allowance, I proceed to review the results of the half-year’s work- 
ing, and the accounts in which they are set forth. Notwithstanding the 
adverse influences affecting our comparison with the weather of last year 
and to our having one working day less, we have been able to maintain the 
dividend in spite of the fact that the additional £150,000 of ordinary stock 
issued in the June half of last year comes in for its full dividend in the 
half. year under review. We carried 205,640 more passengers and received 
£221 more in money. On the other hand, 840 fewer season tickets were 
issued, representing in money a decrease of £823. Many holders of season 
tickets appear to have preferred to take advantage of our 6d. return 
tickets. These results would have been better but for exceptional causes. 
Taking into account the small miscellaneous items, there is a total 
net decrease in the total receipts of £179. Fortunately the expendi- 
ture shows a decrease of £532. We are increasing the carrying capa- 
city of our trains by gradually substituting five-coach trains for three 
and four-coach trains, and this, necessarily tends to esonomy. At 
the present moment, at the busy times of the day, when we have our 
maximum number of 24 trains running, 16 out of the 24 are five-coach 
trains, and we intend, in due time, to put the additional fifth coach on 
the other eight trains. Now, you will wish to know what the statistical 
results of the half-year have been, but ıt is to be borne in mind in 
this connection that in May of last year we reduced our fares, and 
the half-year I am now reviewing is the first half-year that has felt 
the full effect of the reduction. The first result is that we find that 
in the half-year the receipts per train are 15s. 9 7d. against 15s. 8:01d. 
last year, and the receipts per train-mile are 2s. 6-9d. against 2s. 6-7d., so 
that you see in both those items we show better results. ‘The receipts per 
passenger have been l:83d. against 1°86d. It is difficult to say exactly 
what this result points to. Of course, you have had a reduction in the 
fares on the one hand, but on the other hand it may be said that the 
reduction of fares should have produced no greater effect on the receipts 
per passenger, but it may be attributed to the fact that our passengers are 
travelling, on the average, a longer distance than they formerly did. The 
percentage of working expenses shows a movement in the right direction ; 
they were 46°64 per cent. against 47:22 per cent. The expenses show 
increases in the following directions: the expenses per train-mile are 
ls. 3·3d. against 1s. 3:26d., the locomotive charges are 4°65d. against 
4·54d., and the traffic expenses are 6˙79d. against 6°77d. You will, how- 
ever, see that if we pursue, as we have pursued, a policy of econo- 
mising our power by increasing the earning capacity of the power 
used, some increase in the operating charges must be looked for, 
comparing with the increase in the train-miles. Ia the past half- 
year we have effected that sort of economy by running about 9,000 train- 
miles less than in the corresponding half of the previous year, and the 
number of the trains run is 89,305, against 90,842—figures which I hope 
will show you tbat we are giving our attention to economising our power 
and getting that advantage to which I have referred. The balance from 
net revenue shows an increase of £343, in the balance brought forward 
there is an increase of +340, and there is also a credit on general interest 
account of £493, against a debit of £54 last year. Those two last items 
together make a gain of £547, and the three items of gain show a total of 
£1,230. The additional interest on the £150,000 of extraordinary stock 
requires £1,312 to pay it, and the £82 which is wanted to make up that 
amount is taken out of the balance carried forward. On that basis it is 
that we propose to recommend to you the payment of the-same dividend 
for the present half-year as was paid to you last year, 
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Turning to the general matters of the report, I am glad to say that 
satisfactory progress has been made with the extension to Euston. I have 
visited those works, and oan testify to the way in which the work is 
proceeding. There has been some little delay in consequence of the 
engineers finding it necessary to use compressed air between Euston 
and St. Pancras. I may mention here that nearly the whole of the 
important works under Euston station and buildings will be carried out 
by this compressed air method, and also the running tunnels under the 
roof of the St. Pancras station. This is a requirement in the interests 
of safety in connection with those important structures. We have let the 
contract for the lifts for the extension, and we shall have the most up-to- 
date lifts that can be made. An agreement has been made with the 
North-Western and Charing Cross & Hamps‘ead Companies—a tripartite 
agreement—for the interchange station and connecting subways at 
the Euston terminus. Our connection at Euston station proper will be 
by & subway and lift, which will bring the passengers to the surface 
at a point near the arrival platforms at Euston station, but at the 
same time not at all far away, but quite near and handy, to the 
departure platforms of Euston station, where a great many of the 
suburban trains depart. At King’s Cross we shall have access to 
our railway from the surface at three points. There will be access 
to the suburban station at King's Cross, access to the main line 
platforms rather nearer the departure than the arrival side, and 
there will be access to the surface in the roadway. There will be 
& subway across to St. Pancras, where thera will bs access to 
the platforms of the Midland Railway Co., rather nearer to the arrival 
than to the departure side. You will see, therefore, that we have 
secured & position nearly equi-dietant from both those great stations, 
and about as advantageous a position as could be got under the circum- 
stances. There will be a subway at King's Crosa leading on to the 
departure platforms of the Great Northern main railway, and another to 
the platforms of the Midland Railway Co.'s station at Bt. Pancras, with 
an underground subway to the Great Northern and Strand Railway, and 
at Euston station there is to be a subway connection with three lifts and 
& staircase, taking passengers direct on to the London & North- Western 
arrival and departure platforms. There is also a direct and easy platform 
exchange with the Hampstead & Charing Cross Railway at that point. 
These connecting links with the termini of these three important com- 
panies ought to be of great value to our Company—at all events in time. 
It will not do to make too sanguine an estimate of the effect they will have 
on ourfortunes immediately, but I think we havea right to look forward with 
confidence to the ultimate success of your latest and most imp :rtant ex- 
tension. We have another important connection. At our Elephant and 
Castle station, on the south side of the river, we are going to get a connec- 
tion with the New Baker Street & Waterloo line. This new tube railway 
will really be a Baker Street & Elephant & Castle Railway—a fact 
of very great importance to us. We are informed that this line will be 
opened, from Baker-street to Waterloo, at all events, in about two months, 
and the extension from Waterloo to the Elephant and Castle in about 
three or fourmonths’ time. I have visited the works which are going on 
in the immediate neighbourhood of our Elephant and Castle station. What 
the value of this connection will be you will be able to guess for your- 
selves when you reflect upon it. Our passengers coming from Clapham 
and that part of our system will be able to travel under cover the whole 
way to that company's stations at Charing Cross, Tratfalgar- square 
and Piccadilly, from which many of the West-end theatres, music halls and 
the best shops in town will be easily accessible. This is another important 
connection which ought to operate as a good feeder" to our trains, and 
bring us in due time many advantageous resuits. Ido not think I have 
anything further to add to the facts and figures I have given to you, and 
I will now conclude by moving the formal resolution. 

Mr. C. SEYMOUR GRENFELL seconded the motion. 

Col. PERRY said he thought it would be of general interest if the Chair- 
man would state in whose hands the company were at present with 
regard to their electrical work. 

Mr. SHRIMPTON said he desired to ask the Chairman, in view of the 
Company’s position and their failiog to earn the money they formerly 
earned, whether the Directors had made any appeals to the assessment 
committees of the boroughs through which the line passed for a readjust- 
ment of the assessments of the Company, and what the result of such 
appeals had been. 

The CHAIRMAN : In answer to Col. Perry's question with reference to 
whose hands we are in as regards our electrical work, the construction of 
the lifts isin the hands of our engineers, Sir Benjamin Baker, Mr. Mott 
and Mr. Hay, and our own engineer, Mr. McMahon, looks after the 
lifts which have been constructed. Our electrical power we generate 
ourselves. 

Col. PERRY said he had rather meant his question to apply to the 
building of the engines and the cost of their electrical locomotives. 

The CHAIRMAN : I can give you that information, but not at the 
moment. With regard to the question which was asked by Mr. Shrimpton, 
I am informed that such approaches as we have made to the assessment 
committees have been well received. 

Mr. E. A. COX said he thought that it would be a graceful act on the 
pa:t of the meeting to ask the Directors to convey to the bereaved family 
of Mr. Mott some intimation of the loss which the Company had sus- 
tained by his death, and of the esteem in which the deceased gentleman 
was held by them. 
^ Col. PERRY then proposed a resolution cordially approving the Directors’ 
action in appointing Mr. Stuart-Wortley to the position of Chairman of 
the Company. 

Mr. COX seconded the motion, which was carried by acclamation. 

The CHAIRMAN : I accept this motion with much pleasure, and princi- 


pally on the ground that I cannot conceive my own pos'tion to be better 
strengthened than it has been by the motion. 
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The motion for the adoption of the report and accounts was then 
carried unanimously. 

A resolution that a suitable communication b» made to the family of 
the late Mr. Mott expressing the sympathy of the members of the Company 
at their loss and also the esteem in which the deceased gentlemen was 
held by the Company. 

The dividends having been approved and the retiring Directors re- 
elected, a very hearty vote of thanks to the Chairman, Directors an 
officers of the Company was passed, the prcceedings terminated. 


Anglo-American Telegraph Co. (Ltd.) 


The ordinary general meeting was held on Friday last, Mr. Francis A. 


Bevan presiding. 


The SECRETARY (Mr. T. H. Wells) read the notice convcning the 


meeting and the certificate and report of the auditors. 


The CHAIRMAN, in moving the adoption of the report, said : I will 


begin by congratulating the shareholders upon a very satisfactory 
year's working. 
pool earnings—have amounted to £613,660, against £552,390 in the 
previous year, an increase of £61,000. That increase is not owing to 
any particular class of business, but is spread over the whole of tke 
business, and we have begun the new year with a considerable advance over 
the corresponding period of 1905. 
order. Turning to the figures for the past half-year of the Anglo-American 
Co., there was an increase of £14,075 in traffic receipts, of £2,863 
in the receipts from our cable stesmer '* Minia and £196 in transfer fees, 
& total of £17,735 over the corresponding period of the previous year. 
Working expenses increased by £497, and a sum, to which I will after- 
wards allude, of £2,330 put down as Newfoundland taxes, making an in- 
crease of £2,827. 
£1,000,000 before we came to the last quarter, we have not had to set 
aside the usual £5,000 which we had previously done. 
that £2,827 from the £5,000, and adding the difference to the £17,735, 
means a net increase for the half-year of £19,935. 
brought forward a sum le3s by £1,282 than in the corresponding 
half-year, we have £18,652 more to distribute. The dividend we 
propose to give will absorb £21,000 more than last year. We 
are going to pay 658. to our ordinary shareholders, against 55s. last 
year, the result being that we shall have to take £2,347. 5s. 11d. 


The gross earnings for the past year—that is, the 


All our cables are in good working 


On the other hand, as our renewal fund reached 
Therefore, taking 
As we had 


from the balance carried forward to make up this sum, leaving only 
2846. 16« to go forward. The renewal fund on Dec. 81, amounted 


to £968,927, the interest for the year is £30,946, and we have added 


£15,000 from revenue—that is, £5,000 for each of the first three 
quarters. We have had to spand upon repairs and cost of cable during 
the year £13,918, so that our balance is just over the million. We hope, 
judging from the past, that the interest upon this fund will provide for our 
ordinary repairs and renewals and still leave a margin from year to year. 
In that case we shall not require to put aside the £20,000 that has 
hitherto been set aside from receipts. Our friends the Direct United 
States Co. have also obtained the climax that they have aimed at, 
namely, a renewal fund of £500,000, but it must be remembered that 
their £500,000 is & renewal fund for one cable, whereas ours is £1,000,000 
to renew, if necessary, four cables. With regard to repairs, it is satisfac- 
tory to know that we have had very few deep-cea repairs in the past, and 
those are the repairs that cost much money. l 

I would now call your attention to the item of £2,330 for taxes in New- 
foundland. I hava previously mentioned this matter, and you will 
remember that the Newfoundland Government proposes to tax us, which 
we think most unreasonable and very impolitic. Our original charter 
from Newfoundland was dated 1854, and gave us the exclusive right of 
telegraphic communication for 50 years, and it was only that exclusive 
rigtt which terminated in 1904. Our charter did not actually take 
effect until 1866, because there was no successful cable laid until 
that year. But, in spite of that fact, the Newfoundland Government 
hold that the charter expired in 1904, and they thought they were 
going at once to obtain all our rights in the island; but they 
found they were mistaken. All they could get rid of was our exclusive 
right, but they could not turn us out, They did their best, and failed. 
We proposed, however, that for a small money consideration we would hand 
over our rights, but we could not come to terms. Then they promoted a 
bill to set up telegraphic communication in the island, and came over 
here to raise money to carry this project into effect, and to help them to 
pay the interest on the money they raised they devised a scheme for 
taxing us. Now, what have we done for them! Here was Newfound- 
land, an island disconnected altogether from the mainland, suspended, 
so far as telegraphic connection was concerned, in mid-air. We con- 
nected them with both Europe and America, put them into close relation 


| with both, and so pleased were they when we did it that they were ready 


not only not to tax us but helped usin every way. They gave us a grant 
of land, and we made a clearance through the island of 600 miles. They 
helped us pecuniarily with that, and assisted us in every way. Now, after 
all these years, they turn round and not only tax us, but they have laid & 
competing cable and connested themselves with our rivals—a foreign 
cable company. They propose to make us pay a total of £5,000 a year, so 
that we are in tbe position of being taxed for the great benefit which we 
have conferred upon the island, We are in communication with the 
Colonial Office and with the Newfoundland Government, and we shall 
leave no stone unturned to succeed in these negotiations and get this tax 
removed. Ithink that all I need say in conclusion is how admirably our 
staff has worked. Owing to the great amount of traffic, especially at 
times, we have had extra pressure put upon us, bu; the staff has risen 
to the occasion. I might mention ons particular instance as being 
of special interest to you. On one occasion when there was great 
pressure one of our cables in one day carried no less than, 42,000 
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words. Now, I believe that the Post Office idea is that 7,000 words 
a day is about the outside for a cable to carry, whereas we have 
carried 42,000 words. I think that does great credit to our staff, who 
work with a zeal inspired by our general manager, who night and day 
lives for and thinks of nothing but this company. I might, perhaps, 
mention one other item of interest. The other day in New York we had 
a little strike amongst our messengers, and for a few hours they refused to 
deliver messages. Our staff at once undertook to deliver the messages, 
so that the company should be put to no inconvenience. I think, gentle- 
men, it is right to mention these matters, for it is really to the efficient 
services of the staff that you owe these increased receipts. I now move 
the adoption of the report and accounts, and the declaration of the follow- 
ing dividends, as recommended by the board: (1) A final dividend of 
£l. 1s. p'r cent. upon the ordinary consolidated stock for the year ended 
Dec. 31, 1905, making £3. 58. per cent. on the stock for the year: (2) a 
final dividend of £1. 12s. per cent. upon the preferred ordinary stock for 
the year ended Dec. 31, 1905, making £6 per cent. for the year; 
(3) a first and final dividend of 10s. per cent. upon the deferred stock for 
the year ended Dec. 31, 1905. 

Mr. CHARLES BURT seconded the motion. 

Mr. ADAMS asked why the value of the leasehold property was con. 
siderably reduced every half-year, was the steamer “Minia "° valued in 
the assets, and would the chairman please tell them the result of the 
decision in the French cable company's case. 

Mr. CHESTER : You have during the last 10 years at the meetings 
said a good deal about the doings of Mr. Marconi. Can you tell us any- 
thing of his doings just now? Are not the Marconi companies at present 
erecting a steel station on the west coast of Scotland, and have they not 
acquired a large acreage of ground on the west coast of Ireland for 
another station ? 

The CHAIRMAN, in reply, said: With regard to the first question, 
the value of the leasehold property was reduced because they had it for a 
very short term. The item would ultimately disappear altogether. The 
* Minia ” was not valued in the accounts. As regarded the French cable 
company’s case, they had really come to the end of the litigation. The 
French company were to hand over to the Anglo Co. all their assets, 
whatever they might be. If he (the chairman) was asked what these 
were wortb, he should not like to pledge himself, but the directors had 
an impression that they might be worth pori £2,000. They had 
no control over these French people, an 
making away with their money—that is to say, with their (the Anglo 
Co.'s) property. The Anglo Co. could do nothing but fight the thing 
to the bitter end. With regard to the Marconi companies, he had heard 
nothing concerning them for a long time. The wireless system was 
not, so far as they knew, a danger to the cable companies. The wireless 
companies were sending messages from ship to ship and from ship to 
shore, but, so far as they knew, there was no serious attempt being mado 
to send messages across the Atlantic. . He could say no more than that. 

The resolution was carried unanimously. 

The retiring directors, Mr. F. A. Bevan and Mr. W. S. Cunard, were 
then unanimously re.elected, as were the auditors, Mr. E. Cooper and 
Mr. J. Gane. ; | 

A cordial vote of thanks to the chairman and directors having been 
carried, th» proceedings terminated. 


BLACKPOOL & FLEETWOOD TRAMROAD CO.— For the half-year ended 
Dec. 31 the balance profit (including amount brought forward), after pro. 
viding for interest, is £9,537, and the directors recommend a dividend at 
the rate of 9 per cent., which will absorb £6,750. The number of pas- 
sengers carried during the half-year was 1,502,057, the receipts from all 
sources amounting to £20,630. 4s. 11d. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—The gross receipts for 
1905 amounted to £256,741. 108. 7d. and working and general expenses 
and renewals to £171,661. 9s. 1d., leaving £85,080. 1s. 6d. Debenture 
interest absorbed £11,276. 118. 9d., preference dividend £19,000, and 
interim ordinary dividend at 84 per cent. ann. for half-year ended June 30 
£20,187. 10s. A final dividend at the rate of 94 per cent., less tax, is now 
declared (£22,562. 108.), and £12,053. 9s, 9d. added to reserve. The total 
number of passengers carried during the year on the company’s cars and 
omnibuses was 45,294,177. Since the close of the year the directors have 
arranged for the introduction of services of motor omnibuses in conjunc- 
tion with and as feeders to the electric tramways. 


CENTRAL LONDON RAILWAY CO.--At the meeting on Wednesday the 
cbairman (Sir Henry Oakley) said in the past half-year 316,000 less pas- 
eengers travelled on Sundays, compared with the number that travelled 

in the co rresponding period. There was an increase in the number of 
weekday passengers, showing that the substance of their business re- 
mained unaffected. Therewas a diminution in expenses. The blot in 
the account was tho increase in rates and taxes. Out of a total earning 
of £174,000 rates and taxes were very nearly £15,000, or £700 more than 
in the corresponding period. Their working expenser, without rates and 
taxes, were 16 per cent.. which he thought a very moderate rate ; with 
rates and taxes added they were about 50 per cent. Their scheme for 
the completion of their circle was practically held in suspense, firet of 
&ll during the time of the inquiry by the Royal Commission and subse. 
quently by Parliament. As it was proposed to appoint a Traffic Board 
to deal with the whole question of London traffic, the directors considered 
it would be better and wiser, in the interest of the company, to suspend 
any action until their future course was more clear. A scheme had Peen 
launched for the promotion of a line beginning at Southgate, 4 or 5 
miles or 80 north-east of London, passing through the City along the 
the Strand and Piccadilly, and going on to Hammersmith and Chiswick. 
'The capital was only about £12,000,000; but it was extremely probable 
that that scheme also would have to be suspended. 


could not prevent them 


CITY OP BUENOS AYRES TRAMWAYS OO. (1904) (LTD.) —The report for 
1905 states that the net revenue amounted to £64,832. The directors 
recommend a balance dividend of 1s. 3d. per share (making 5s. per share), 
that £2,750 be transferred to general amortisation fond and that the 
balance of £82 be carried forward. : 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—The chairman (Mr. W. M. 
Murphy) stated at the meeting on Tuesday that though the cars covered 
more than 100,000 additional miles during the half-year, the receipts 
from passengers were £16 less than in the corresponding period of 1904, 
but comparing the whole of 1905 with 1901 there was an increase of 
£2,361. The parcel traffic showed an increase of £177, and on the whole 
the gross receipts for the half-year came out with a slight increase of 
£161, In regard to the parcel traffic they anticipated farther develop- 
ment of that business, which was so convenient to the public, for whom 
they transmitted nearly 750,000 parcels during the past year. They had 
established another record for economy in the generation of electric 
current at Ringsend. While the output was increased by 272,286 units 
the actual works cost was £257 less than in the corresponding half of 1904. 
The cost per unit was 0:360d., about two-thirds of which (or 0'217d.) 
represented cost of coal. Those results were not surpassed by any station 
of corresponding capacity in the United Kingdom, and they showed that 
with efficient machinery and good management the cost of coal need not 
be a reason for want of success of any manufacturing industry located on 
the cast coast of Ireland, where the price of sea-borne coal was less than 
the same article in many of the manufacturing districts of England. 
Traffic expenses showed an increase of £352, against an increace of 
103,347 car-miles run for the half-year. The cost of maintenance, how- 
ever, was increased by £1,483, chiefly in permanent way. No new tram- 
ways were opened during the half-year, but they had commenced the 
construction of a short length. That was the last of a number of new 
tramways, and extensions of old ones, for which they obtained powers in 
1899. all the others having been constructed. 

ELECTRIC LIGHTING & TRACTION CO. OF AUSTRALIA (LTD.)— 
Daring the year ended Aug. 3 last, capital expenditure in Australia on 
buildings, plant and mains was £15,004.15s.7d. The sale of the company's 
undertakings at Adelaide and Port Adelaide to the Adelaide Electric 
Supply Co. took effect as from Sept. 1, 1904, the purchase consideration 
amounting to £162,500 (£35.000 in cash and £127,600 in fully. paid 
ordinary shares of Adelaide Co.) At Aug. 31. 1905, the equivalent of 
47,851 8 c.p. lamps were connected at Melbourne for lighting, 682 n.r, for 
power, a total of 69,678 c.p. against 48,692 in 1901. At Geelong the 
figures were 14,076 8 c.p. for lighting, 480 H.. for power—total 27,836 
8 s.p. against 19,938 8 c.p. in 1904. The Melbourne undertaking has 
made excellent progress during the year, the result being & gross profit of 
£6,455 compared with £3,460. The lamp connections increased by 43 per 
cent. and as the demand for light and power continues unabated, the 
directors have decided to order a 1,000 kw. steam turbine generating set 
for shipment at an early date. The Geelong undertaking is also making 
steady progress, the gross profit amounting to £1,284, while the lamp 
connections have increased during the period by 40 per cent. 

GREAT NORTHERN RAILWAY CO.—The report for the half-year ended 
Dec. 31 states that the company’s 1906 bill authorises the company to 
raise £50,000 (with the usual borrowing powers) and to contribute £50,000 
towards the cost of the generating station of the Great Northern & City 
Railway Co. at Poole-street, Hoxton, in consideration of an annual rent 
charge of £2 000. 

GREAT NORTHERN & CITY RAILWAY CO.—At the meeting yesterday 
(Thursday) it was reported that the total revenue receipts for the six 
months ended Dec. 31 amounted to £45,711. 8s. 5d., against £36,509. 3s. 4d. 
for the corresponding period last year. The numbers of passengers carried 
(exoluding season-ticket holders) were 6,330,661 and 5,227,595 re- 
spectively. The number of three-route season-ticket holders (G. N. & C., 
19 0 and N. L.) using the company's line during the past half year was 

The chairman (the Earl of LavpERDALE), at the meeting, referred to 
the progress of the line and spoke hopefully of its future. It was (he 
said) found that the cold weather brought them more passengers than 
even the wet. Although the traffic showed a slight decrease against the 
first half of the year, that was entirely due to the second half including 
the summer and holiday months. Since August the traffic had risen con- 
tinually and was still rising. Last month they carried 97,171 more pas- 
sengers than in January, 1905. It was intended to shorten the interval 
between trains from 24 to 2 minutes during the morning and evening 
services, and also to reduce the time between trains during the light 
service, their object being to secure the most frequent service possible. 
Their new cars, six of which had been already delivered, were fireproof 
and built almost entirely of steel. They carried more passengers and 
were lighter than the older stock, and were also the first which were not 
provided with hand straps. During the half-year there had been no 
interruptions, and in only 28 instances were individual trains more than 
& minute behind their scheduled time. While their traffic was steadily 
increasing their power-house expenses were stationary. The half-year’s 
revenuc was encouraging, as it showed an increase of £9,202 over the 
like period of 1904. The extension to Lothbury would b» undertaken as 
soon as the times were propitious for raising capital. They dealt with 
nearly 15,000,000 passengers during the past year, which proved that the 
line stood well in popular favour and was well equipped. 

LANCASHIRE & YORKSHIRE RAILWAY CO.—At the meeting on Wed- 
nesday the chairman (Sir George Armytage, Bart.) said that they had now 
had a full year’s experience in the working of electrical trains, and they 
found, as expected, that the cost of working, when proper allowances 
were made for depreciation of the more costly plant, was slightly bigher 
per train-mile run. With that, however, they were quite satisfied, as they 
had been able to do a much greater amount of work and give a very much 
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improved service to the public, which would have been absolutely im pos- 
sible under the old conditions. They were now contemplating some 
additions, which would enable them to deal with the rapidly-growing 
traffic as it arose. They had again carried very large additional numbers 
of passengers over the electrified portion of their railway, especially for 
short distances, and the whole system was working smoothly and well. 
Since the last meeting they had coupled up with the Liverpool Overhead 
Railway at Seaforth, and were now exchanging traffic. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT Co. (LTD.)—The report 
of the directors f.r the year ended Dec. 31 last states that electricity 
supply has been distribnted from the Carnaby-street and Mason’s-yard 
stations to a total of 286,084 8 c.p. lamps, an increase of 7,195 in the 
past 12 months. 6,654,217 units were generated at these stations and 
2,885,260 were purchased from the Central Electric Supply Co. The 
directors regret that the profits on the past year’s trading do not admit of 
the payment of a bonus on the ordinary shares as in previous years. The 
amount ordinarily available for this purpose has been absorbed by the 
special charges incurred in defending the company’s interests in Parlia- 
ment, by large temporary disconnections of lamps owing to extensive 
rebuilding operations in the district and by farther reduction of the rates 
for supply rendered necessary by severe competition. The net profits 
for 1905 were £29,744. ls., balance forward £2,891. 9s, 3d., total 
£32,635. 10s. 3d., less interim dividends (£13,500), leaving £19,135. 10s. 3d. 
The directors propose to divide this amount by payment of the balance 
preference dividend (£3,500) aud a dividend on the ordinary shares for 
the second half-year of 7s. 6d. per share (making 124 per cent. for the 
year), £15,000, carrying forward £635. 10s. 3d. 

For the information of shareholders, a copy of the report and accounts 
for the past year of the Central Electric Supply Co. (Ltd.) is sent out, 
which shows that no dividend has been declared in respect of the year 
1905. The dividend of £2,500 received last year by the St. James’ Co. 
from the Central Co. has not been carried to the contingency fund of the 
St. James’ Co. as had been intended, but has been brought into this year's 
net revenue, 


‘SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The gross 
profit for 1905 was £¢,770, compared with £6,269 last year. The net 
profit was £3,649. 19s. 9d., to which is added £1,659. 11s. 3d. from 1904, 
making £5,319. 11s. £1,500 has been placed to reserve, and the directors 
propose to pay a dividend of 4 per cent. for the year, requiring £2,400, 
carrying forward £1,419. 11s. The directors have decided to instal a 
system of mechanical stokers as a means of dealing effectually with the 
emoke trouble, and which they confidently expect will result in a saving 
in working expenses. 


WATERLOOO & CITY RAILWAY CO.—The gross receipts for the half. 
year ended Dec. 31 (less duty) amounted to £17,464. 28. 2d. and working ex- 
penses to £7,858. 17s., compared with £17,676. 6s. 10d. and £,7891. 14s, 9d. 
reepectively for the corresponding period of 1904. The balance avail- 
able for dividend, after providing for interest is, £9,155. 4s. lld., and 
a dividend at the rate of 31 per cent. per annum on the ordinary stock 
absorbs £8,775, leaving £380. 4s, 11d. to be carried forward. During the 
half-year 2,206,695 passengers were carried, against 2,219,143 and 
2,256,832 in the two preceding half-years. The L. & S. W. Railway Co., 
who work the railway under a perpetual agreement, have given notice of 
a bill to take power to acquire the undertaking upon terms. 


NEW COMPANIES, STATUTORY RETURNS. 
MORTGAGES AND CHARGES, LIENS, &c. 


NEW COMPANIES. 

ANGLO-MEXICAN ELECTRIC CO. (LTD.) (87,403).—Reg. Jan. 27, capital 
£300,000 in £1 shares, to acquire any concessions for utilisation of water 
power, generation and distribution of electricity in Mexico or elsewhere, 
to erect, construct and maintain reservoirs, dams, canals, power stations, 
mains and distributing plant and machinery, and to carry on the business 
of suppliers of electric light and power, manufacturers of motors, gene- 
rators, converters, meters, lamps, mats rials and batteries, suppliers of 
hydraulic power, &o. Tirst directors, S. Mackew, W. R. M. Bird and 
J. H. Maedonald. Reg. oftice, 35, Great St. Helen's, London, E.C. 

DYNAMIC SYND. (LTD.) (87,473).—Reg. Feb. 2, capital £12,300 in 
1,200 5 per cent. cumulative preference shares of £10 each and 6,000 
ordinary shares of 1s. each, to acquire any patents and inventions re- 
lating to production, storage, distribution and use of electricity, and to 
carry on the business of suppliers of electric light and power, electricians, 
manufacturers of electric cars and vehicles, &oũ. First directors are D. H. 
Allan, A. Goodlet and J. Green. Reg. office, 6, Broad Street-placs, 
London, E.C. 


ELECTROCARS LIMITED. (87,418).— Reg. Jan. 29, capital £8,000 in £1 
shares, to adopt an agreement with W. N. Stewart for acquisition of 
certain inventions for improvements in (1) mounting or supportiog elec- 
trie motors on electrically-propelled vehicles, and (2) control of electric 
‘motors used in connection with secondary or storage batteries, and to 
carry on the business of manufacturers of electric accumulators, motors, 
controllers and vehicles and dynamos, electricians, engineers, producers 
and suppliers of electricity, &c. First directors, W. N. St-wart (per- 
manent), A. R. Baird and B. W. Parker. Reg. office, Alderman’s House, 
Alderman’s-walk, Bishopsgate-street, London, E.C. 


NEW ELECTRIC RIFLE & TARGET CO. (LTD.) (87,477.)—Reg. Feb. 2, 
capital £16,000 in £1 shares (6,277 A, 5,600 B and 4,123 C), to acquire 
undertaking of Auto-Electric Rifle & Target Co, (Ltd.) and to carry on 
the business of manufacturers of and dealers in auto-electric rifles, 


targets and target apparatus of all kinds. First directors, A. Moul, E. 
Daoust, D. Winder and W. Firth, 


PORT OF CHICOUTIMI CO. (LTD.) (87,434).—Reg. Jan. 30, capital £20,000 
in £1 shares (10,000 7 per cent. cumulative preference), to acquire 
powers conferred upon the Compagnie Générale du Port de Chicoutimi 
for the establishment or acquisition of electric, steam or other railways, 
the acquisition of lands and construction of plant and works for produc- 
tion, transmission and distribution of electrical or other power within the 
counties of Lake St. John and Chicoutimi and to take over a portion of 
the company's undertaking, including an electric railway, Anderson 
conveying machine and electrical power installation. First directors, 
E. Pyke, F. Becker, J. E. A. Dubue, H. Tyrer and C. Pyke. Reg. office, 
8a, Rumford-place, Liverpool. 


ZIROON SYND. (LTD.) (87,466).—Reg. Feb. 1, capital £2,000 in £1 
shares, to deal in, manufacture and sell incandescent and electric lamps 
of all kinds, &c., and to adopt an agreement with the International 
Dowsing Electric Heating & Appliances Co. (Ltd.). Reg. office, 24, 
Budge-row, London, E.C. 


STATUTORY RETURNS. 

ARON ELECTRICITY METER (LTD.)— Return to Dec. 22 gives capital as 
£250,000 in £1 shares (125,000 preference and 125,000 ordinary), of which 
124,896 preference and 125,000 ordinary have been taken up. £1 per 
share has been called up on the ordinary and £124,948. 10s. has been 
received, including £52. 10s. paid on 104 forfeited shares. 125,000 ordin- 
ary are considered as fully paid. Mortgages and charges, £51,400. 

BURMAH ELECTRIC WORKS SYND. (LTD.)—In return to Dec. 31, capital 
is £2,000 in £1 shares, all of which have been taken up. 6s. 14d. per 
share has been called up and £615 has been received. Mortgages and 
charges, nil. 

CAPE ELECTRIO TRAMWAYS (LTD.)—According to return to Dec. 20 
capital is £500,000 in £1 shares, of which 491,222 have been taken up. 
£91,222 has been received, and £400,000 is considered as paid. Mort- 
gages and charges, £426,800. 

CONDUIT & INSULATION (LTD.)—Return to Nov. 7 gives capital as 
£40,000 in £1 shares, of which 33,878 have been taken up (including 
seven forfeited). £1 per share has been called up on 15,878, including 
those forfeited, and £15,878 has been received. £18,000 is considered as 
paid on the remainder. Mortgages and charges, nil. 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—In return to 
Jan. 4, capital is £50,000 in 30,000 preference and 20,000 ordinary shares 
of £1 each, of which 25,973 preference and 15,472 ordinary have been 
taken up. £18,370 has been received in respect of 12,566 preference and 
5,804 ordinary. £23,075 is considered as paid on 13,407 preference and 
9,668 ordinary. Mortgages and charges, nil. 

ELECTRIC LIGHT & POWER CO. Of JAPAN (LTD.)—Return to Jap. 11 
gives capital as £3,000 in £1 shares, of which seven have been taken up. 
£7 has been received. Mortgages and charges, nil. 


MARCONI INTERNATIONAL MARINE COMMUNICATION CO. (LTD.)— 
Return to Dec. 31 gives capital as £350,000 in £1 shares, of which 
204,056 have been taken up. £1 per share has been called up on 99,056 
and £99,056. 178. 6d. has been received, leaving £5. 23. 6d. in arrears. 
105,000 shares are considered as fully paid. Mortgages and charges, 
£8,000. 

PERTH ELECTRIC LIGHTING OO. (LTD.)—According to return to Dec. 31, 
capital is £1,000 in £1 shares, of which seven have been taken up. 
Nothing has been called up. Mortgages and charges, nil. 

PRIVATE WIRE & TELEPHONE INSTALLATION CO. (LTD.)—In return to 
Jan. 1 capital is £3,000 in £1 shares, of which 1,807 have been taken up. 
£7 has been received, and £1,800 is considered as paid. Mortgages and 
charges, £2,000. 

MORTGAGES AND CHARGES. 

BRITISH PROMETHEUS CO. (LTD.) —A memorandum of satisfaction in 

full of à debenture dated Nov. 7, 1903, securing £250, has been filed. 


CHINA & JAPAN TELEPHONE & ELECTRIC CO. (LTD.)—Issue on 
Jan 24 of a £500 7 per cent. debenture, part of series created Nov. 28, 
1905, to secure £50.000, charged on the company's undertaking and 
property, present and future. No trustees. Previously issued of sams 
series, £12,000. 


— —— — — —— 


CITY NOTES. 


— — 


MEMORANDA (Feb. 8).— Bank rate 4 per cent. (since Sept. 28, 1905), 
Price of silver 304d. per oz. Consols 90. —9011! for money, 9013 — 901 
for account ; 24 per cent. annuities 8927—90. Consols Pay Day, March 1, 
Stocks and Shares Continuation Day, Feb. 20 ; Ticket Day, Feb. 21. Pay 
Day, Feb. 22; Mining Share Carry-over Day, Feb. 19. 


BRITISH ELECTRIC TRACTION CO. (LTD.) —The half-yearly preference 
dividend has been declared. 


CANADIAN GENERAL ELECTRIC CO. (LTD.)—During the week Messrs. 
Sperling & Co. have offered for sale 11,000 shares of $100 each. 


COMPANIES TO BE STRUCK OFF REGISTER. Notice is given in 
the London Gazette of 2nd inst. that the following will be removed 
from the Register of Joint Stock Companies in three months unless cause 
is shown to the contrary :—Associated American Electrical Manufac- 
turers, Bee-Bee Electrical Engineering Co., Dynamic Gas Power Co., Har- 
bourne Electrical Mfg. Co., Industrial Electric Co., Motor Power Co., 
Ozone Industrials Synd., Paris Singer Electric Catriage Co., Peking & 
North China Electrical Corp. 

KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD. 
The directors recommend a dividend on the ordinary shares for the half. 


year ended Dec. 31 at the rate of 10 per cent., making 10 per cent. for 
the year. 
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* Partly cicctrical. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The quantity of electrical 
energy sold during 1905 amounted tc 18,042,932 unite, producing a net 
revenue of £78,721. 93. 4d. compared with 10,531,785 units in 1904, which 
produced a net revenue of £65,333. 68. 4d. E30, 000 has been carried to 
reserve, compared with £23,540. 10s. 6d., and a balance of £3,141. 178. 5d. 
carried forward, against £2,009. 10s, 8d. last year. The directors propose 
to pay a dividend of 6 per cent. upon the preference and 4 per cent. (an 
increase cf 1 per cent. on last year) upon the ordinary shares for 1905. 


NORTH-EASTERN RAILWAY CO.—The expenditure on electrical train 
working during the past year was £17,513, a decrease cf £5,012 on the 
year. The further experience of electric traction on the suburban lines 
in the Newcastle district has been entirely favcurable, both from the 
practical and from the financial point of view. 


RAND CENTRAL ELECTRIC WORKS (LTD.) —During January 889,000 
units were generated, yielding a gross revenue of £8,150, compared with 
775,000 units and £7,300 for the corresponding period of last year. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—-The share 
transfer books will be closed from 7th to 21st iost. inclusive, preparatory 
to payment of dividend for half-year ended Dec. 31. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to £100,000 5 per cent. A debenture stock and £100,000 
6 per cent. B debentare stock of Ka/yourtie Electric Tramways (Ltd.) The 
committee have been asked to appoint a special settling day in 317 £1,000 
(£200 paid) shares of the Shanghai Electric Construction Co. (Ltd.) and 
to grant quotations to £800,000 4 per cent. perpetual debenture stock of 
the Charing Cross, Euston & Hampstead Railway Co. (in lieu of Speyer 
Bros. ecrip certificates now quoted) and a further issue of 10,000 £5 fully 
paid ordinary shares of the United River Plate Telephone Co. (Ltd.) 


TELEGRAPH CONSTRUCTION & MAINTE NANCE CO (LTD.)— The directors 
propose, subjectto audit, to pay adividend of 10 per cent. (£1. 4e. per share), 
in addition to the 5 per cent. already paid, making 15 per cent. for 1905. 


COLONIAL AND FOREIGN INYKSTMENTS. 
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3 Feb. 7. c DUE. | FEB.7. 
ü | a 54 
| DAE A | FE High. Low. 
Ei. d. est. | es 
b 8/0 | angie Angentaos Uri Mares... 8—3 .4 7 9j|Ap, Oet 9 ^ 8} 
5 29 | Do. 6j% Cum. Pref. ......... 64 -€ 410 0 - Hu EL 
26. | Do. Permanent 6% 140 —1a3 | 4 8 6 e 1142 v 
3t.| 5% Auckland Elec. Trams 6% Deb. 
TTT 104 —106 | 4 16 3 — 105 Co 
5| „Brisbane Eleotrio Trams. Invest. NT | 
6) 2/0 | Do. 5 per Cent. Cum. Pref. ..... , 1-1] 6 1 4 o ee 
Bt. 44%: Do. pen Cont, Db. Prov. Cts.. :3—10 4139 — 95) W 
p NIENTE: . . . 120 —1$8 | 417 6| — 121 1208 
Bt. 6 Do. Pref. Ord. „„ 2 „ 66 0 110 2113 é 8 4 e [HP 1101 
10 6% Do. 6% Cum.Perp.Pref.Stock. 108—111;,410 O) æ |. os 
4i) 43% Do. per Cent. lst Mort. Dbe. 108%¥—1052, 4 5 9 3 
100; 4 P Do. Vanoouver Power Debs. .. 101 —104 4 6 6 n A uc 
6 | Buenos Ayres and Belgrano Ord. ifi |5 3 0| Z | Hi šj 
6| 3/0 Do. 6 per Cent. A" Cm. Pref bj- € 418 0 = 62 til 
t 8/0 i Do. e TE, seats 9959955 00000000500000596 d 5 4 0 = b E. ae 
St. 6 Do. 6 r Cent. Debs. 96 %%% 99 0 105 — 1 7 4 13 6 an 104 1064 
St. 5 Do. 52 2nd Deb. (red. ) 102 —1(5 4 15 0 z R Vs 
Bt. 6% Buenos Ayres Elec. Trams (1901) | 
L * ceeneraes 00909209908 6666656292224 66 6 — 93 5 2 0 ee ee; ee 
1t! 54% Buenos Ayres Grand National | 
i 65); Pref. Debs. n 111 —105 5 5 2 - 103 | T: 
1C0| 67 Do. 6% lat Deb. Bonds........ 101 —105 5 14 0 vs - : 
t| 3/6 | Caloutta Tramways (Nos. 1 to 105) €4—10 4 5 C 111 933 
5 1/06 Do. Nos. 105,001 to 187,610 .... 9 —t4 | ais ie E i 
10 44%! Do. 44% 1st Deb. Stock (red.)..| 104 —108 4 8 0 — 0 
li c/6 Cape o Tram Shares —11 | 4 810 — 111 — 
St. 5% | Colombo Trams & Lig. 6% 1st Mt. 
Deb. (red) " ese s . 102 — 104 | 416 0 fea 
.  ..]| Bavana Elec. Ry. Con. Mt. 5; | 
| $1,000 50 year Corp. ds. . (6 —997 | a = 97% , £63 
)| .. | Lubon Eee. Trams Ora. o lalis T 2s . oe 
1 0/7} | vo. €; Cum. P ef. ............ 14-14 4 7 4 EA ds 
100 2 | Do. b; Reg. Mort Deb 100 —1h3 47 0 vs » 
Bt. b, | Madras Elec. Trams 57 Deb. Stk. 111 —103 47 0 Ja, Jul| .. oe 
100 6% | Montreal St. Ry. St’g 6% Mort. 
Debe. (1908) 69 2 2 2 6 6 „ „6 „„ „6 „ „ „„ „„ 102 —105 4 15 0 l e ee ee 
106; 48% |t Do. Sterling 44% Debs. (1922). 104 —1(6 4 5 %% QJ as ee 
St. 5% Perth (W. A.) Elec. Trams. 1st Mt. | ; 
b. Stk. tk... 2146 —108, 4 12 6 oo If 1083 
i $2 eo Paulo Tramway, Light and: | | 
| Power Co. 8100 Stock.......... 146 148 5 8 0 Ks à 
57% | Do, 6% lst Mt. $:00 Dbs, ...... à 100 6 0 0 E bs] "d 
ELECTRICITY SUPPLY. | 
b — | Adelaide Elec. S'ply Co. 67 Cu. Pr. 41— 1 mae d s [A | .. 
5 8/8 | Uaicutta Elec (1-580000) .......| sg P) 490 — 141 rA 
{0 t% | City of Wellington Blec. Lt. and | | 3 
Power 5% Beg. lst Db». . . .. . 50—t2 416 00 5:3 | 51 
b., | Cordoba Lt. and Power Co. let Mt. 
| Stk. £100 000 5% Bd e —9e 5 4 0 | 
5! .. | Elec. Ltg. & Trac. Co. cf Aust. 
| 6; Cum. Pref. ................ 23- 8 "A Im - 
st.: 57 Do. 5% Debs. ............... tb —{0 510 0 - M s 
10 .. | Havana Electricity Co. Shares 71 *i RET - 3 8 
100, 5% Lo. 5% Dbs. 1 f. at 95, Sc ip. all pd. 9x —- 14 5 6 8 9 21 93 
St. 20 | Incian Elec. Sup. and Trac. Co. 
| Db. Sv. Rd. Prov. Certs.......... 100) 111 5 8 0 Sa 112 LN? 
16 38d Kalgoorlie Elec. Power & Ltg. 
| 6% Cum, Pref. 950202090000 800000809 «2€ i-1 6 0 0 " — 11 * 
1 1/0 Hand Electric wis w 2 e «ia Re. m eee ly. = 145 as = e- | - 
.. | River Flate Ele tricity Co. Ord... 2 71 we | $5 ws 
11/23, Do. 6% Nou. Cum. Pref ..—..| d$ 14^ ii Sur le dai 
Bt. 67 | Do. 6% Deb. Sto K 101 — 13 | 417 0 5 x 
5 au | Rosario Elec. Co. 67; Pref.(1-12,000)} 51—5 5 4 4 $ 5s - 
69:23da) Do. (19,001-20,000) ............ b mi 880 .. . +e 
100 43% |* Royal Klec., Montreal 44% lst i 
| Mort. Deb ............ --..|100 —3|4 7 5|ApOct| a | .. 
.. 5% | Shawinigan Water and Power 5 | 
| Bus., Scrip **e-92292 922029 Cece oe we 101 —103 4 17 0 oe 1023 


In calculating the yield, allowance has been made for accrued interest but not 
for redemption, t Ex Dividend. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


‘Last | ^| Prio BATY % BUSINESS, LAST | | æres , HATBZ- BUSINES 
8 DIE NAME. Wed.  YIELD- | DIVIDEND. W3EK al E | DIVI- NAME. | Wed. | IIS. sa DERD WEEK 70 
wm DEND Feb. 7. ED. | FER. FRB. 7. DEND | Feb. 7. ED. | FEB, 7. 
ELECTRICITY SUPPLY. „ ale | ELEGTRIG MANUFACTURING, do. ‘Sek 1 
10 1% | Bournemouth & Poole Elec. Sup. Ord.) 1283-194 5 9 6 eo 124 ed.] Alliance Elec. Co. 5% Cum. Pref. .... — 6 6 . esc] a 
16| 4/6 Do. per Cent. Cum. Pref ...........|. 1 4.8 9 ee m ks lid.] Aron ELMet.9$0m.Pf. ...—..—... - $e - d a 
10 d Do. 6X Cum.Becond Pref. .. . . 1711-194 | 4 18 0 "A " 1| 1/7} | Babcock & Wilcox Ord. .............. 4—43 411 0 85 (1| kit 
St. X| Do. 4j per Cent. Deb. Stock (red.) ... 108 +108 | 4 8 8 T ss ex | Tid. | Do. Pretf.............-.-. V2 .. ly-1$£5| 91810 e| a 
6| 20 Bromley Kont) EL Lt. & Power Shares 51-51 4 16 8 - t| 40 | British Insulated — 5 6 8 July, Feb E 
Bt.| 44% | Do. Do. ist Dobt 102 —106|4 6 0 ae t| % t Do. t3—t 416 0 Jan,Jcly| ..| .. 
bi 4/6 Brompton & Kensington Elec. Bup.Ord. 8-04. 5 5 0 2)... st.] z] Do. tj 168 —16 | 4 411 i: s 
5 8/6 Do. 7 Cent. €9 00000 te82 29 008 ORF me 8 14 5 Mar, pt "o $* Bt. X British £8 —100 a 10 0 oe ee 
St. 4X 3 dee Guar. Db. Stock 10$ — 816 8 ER w E I| g| .. | British Westinghouse 6 11—22 En «s 2 
5, 2/6 End&City)El.Bup.Co. t3- 611 0 Feb, — Bt. 4X | Do. 77 —f2 417 6 7t 
5 9/8 gc dre t. Pref. 008 CEO 009 9090900900000 8 18 8 Feb, A oo 4— § se ee 
Bt. é Do. Deb. Stock (red . 999009009 "Sener 101 Er 8 17 6 = 10 4 d 11 Do. 1 1} 6 17 0 Mar, Be 1 
6| 2 Do. Che Undertaking % Om. Pref. : 412 6 em st Do. f8 —1-0 | 410 0 | Mar, Be : 
6| 2/8 | Do. Do. ͤ—ͤ—ͤ— A. 412 6 e» ` Bt. Do. 82 —£4 |5 7 4 | Jan, J 
b| 2/8 3 Electric Supply pc 5 0 0| March . E11 6} 6| 5/0 11 —)2 |5 0 O | Jan, July | lij 
Bt. H^ * per Cent. Deb. Fighting Or "- 108 110 4 1 0| Jn, Deo.. 15 5 Do. 5 t. Cum. Prat. . s.» .es.. Eh- 4 5 0 Jan, July | .. 
10| 5 City ot ondon Electric Ligh 11 —12 |6 0 0 Feb, Aug 11 Bt. dx Do. “Coal 1 1st E MON Debse.(rd.) 108-1104] 4 1 8| Nov, May | .. 
10 eun Do. 6 per Cent. Cum, Pre. . ... 111—141| 4 4 2 Jan, July 134 110 i| 44d. Casi ellner Alk — Já—l4|5 1 0 aH J4 
St. 5X pe: 5 per Cent. Deb. Stock (red.)... .. | 122 —195 | 8 19 4 | Jn; Deo. ! Bt. dar dx, 1 685 Mort. Deb, (red. ee.| 95 —10u 4 10 0 RE Es 
86. 43% Do. 43% and Deb. Stock (red.) 99999992 100 —1(2 4 8 8 oe 102 oe 1 A cha hip) e 1 —1i 8 0 0 ae es 
B| County of Durham Elec.P.D.Ord. en 2$ —94, M April, Oet 94| fy 1| 7}d.| Do. 567 ex Cum. ref 11 5 2 7 a ly. 
b 5% Do. Do. 5% non cum. pref. ....... tł} 418 0 | April, Oct ty ia 8| 1/6 | Crompton and Co. (Nos. 1 to yu. 2—2 3 9 0 Jan, July 2 
10| 4'0 | County of London Elec. Supply Ord. ..| 84—t 4 6 6 - 9 ; 100| 5X |* Do. 5 per Cent. 1st Mort. Debs. (red.) et er, |5 2 0|Jan,July | .. 
10 0/0 Dos 6 per Cent. Oum Frei. . . 191 —13 4 12 8 Mar, Bept 12,3 1:4 : 5 Dick, Kerr & Co. GG sés eni non vss 6 54—9 5 11 1 Sept =o em 83 
Bt. 4 y4 44 Dod. Stock (all paid) (red.) 109 —112 4 0 4 . ees 55 6 I. Pref. 999099 9090009 900 009 90090»6 6 —l} 4 14 0 Bept es o €i 
Bt. 206 Do: Second Deb. Stock Prov. Oerís..| 101 —108 4 7 6 ; : 8t ne 3% Deb Stock . . . . . . . . (4 —100 4 5 0 is 
b Folkestone Electricity Supply Co. Ord.| 63-63. | 415 8 : 5| 3/6 Edison Swen United("A"Bh.X43 pd.) — 1 ^ | Feb, Aug Ji 
5 2/6 Do. r Cent. Cum. Pref. ene tee —— 6 -—5 411 9 ee oe 5 2/8 Do. (£6 6 paid) ore secces 00008000090000000600000* tine ve Feb, Aug * 
St. 4196|! Do. ist Den: inti red.) ... .. 101 —104 | 6 8 6 . el. t. 4 Do. 4 per Cent. Mort. Deb. Stock (rd.) t6 —s8 | 411 0 | June, e: 
5 4/0 Hove 90022009000000099 51789 é 17 2 ee e a 8 Do. 5 er Cent. $nd Deb. Btock %%% 909 —97 b 8 1 ee oe 
Bt.| 44% I. of W. Elec gig 5 . St. (red.) 100 —108 4 7 5 ús sa| qas . 6| 2/6 | Edmundeon’s Elec. p des esson) 49—F} | 618 4 Hlf- early 5 
5| 5/0 | Kensington. & —ͤ— r ox 540 . . | 8/0 | Do. 6 per Cent. Cum * i153 5 16 6 2s ( 
b Do. 6 per Cent. A PIE rre €à—7. 4 59|Jan,Juy | . = St. 44% | Do. e ei Cent. 1st Mort. Deb, (red.) 104 —1ug 4 6 0 P 10! 
St | 4% |t Do. 4 per Cent. 838 ee red. £8 —111 3 10 2 : s 1177 . 2— 14-3 19 6 0|Jul -.| - 
st | 4% | Kensingtn.& Engt M 9/2 DS per Cent. r Gent. Oum. Pr Pref ... 2 —$4 |512 0|July ....| 23 
Co. (Joint Station) 6 Deb, jb. Bick. rod.) 102 —1C4 | 8 17 0 - | =- Mee] 4 ie Cent. Ist "x + Deb (red) 8) —92 |é 7 0 | Jan, e 
8| 1/08 | London Electric 8 apy y Ord. . .... 2 —941.|812 0 85 r^ oe 10 5/0 8 (1900) 6 m.Pref.. 93-93 |5 4 6 à e 
6; 8/0 | Do. 6 per Cant. Pref. | 5 ~E} |5 9 0 — | e st. «€ | Do. 4 per Cent. ist LN Debs. e f6-99 |4 1 0 ss 97 
Bt. 4x Do. 4 Cent. 1st Mort. Deb. . 98 —101 8 19 2 Mr, In, 8, D e. os 5 50 Henley 's Te C 99500009* 18 214 5 7 0 Feb, Aug 18 
5 10% Metropo tan Electric Zu , Ord. e? e» me 9 —10 b 0 0 Oct (1 91 |] 9/8 Do. per Pref. 99900009«00900«00900€ [i -t 4 2 0 Feb, Aug by 
5 Do. 4j per Cent. Cum. Pret. .. .. 5} 5 | 818 0 |Jan. July | 5j, tj St. iT | _Do. t. Mort. Dob. Stock (rd.) — 4 1 1 | Feb, Aug 
8b. i Do. 4$ per Cent. Deb. Stock 1st Mort. 307 —1]11 | 4 1 0 In, Deo ..| .. | .. ||| 1015/0 | India Rubber, Gutta Percha, &o.,.Wrks.| 18 —J9 2 12 6 | Feb, Aug | 11 
8t. Do. Cent. Mrt. Db. Stock (red.) 95 —97 | 312 8 - e 100| € Do. 4 per Cent. 1st Mort. Deb (red.) 99 —ic2 | 818 5 ,Bept | . 
100 44% | Midlan Po corpor D 101 —Y8v|4 7 4 102 E 10 Mather & Piatt 5 per Cent. Cum. Pref. 113-32} | ¢ 1 8 | Mar, Sept 
10| 74% | Newcastle & Dist.Elec.Ltg.Ord.£9 paid) 313-12 | 6 13 8 | Feb, Aug] .. 1% | Rickardsons, Westgarth & Ce. Ta. rd.“  j]—14, |517 0 M 
100 4 Z t Do. % Deb e ded 8 8 ee d 1014— 1023 4 7 8 Jan, July e. 710. Do. | Ctm. Pre f. esas oo a 121 : b 7 6 eo 
5 8% Newces e Elec. EODD Os arie — 3 — 8319 418 6.| Feb, Aug (1| Eii St. 447 | Do. 47 Ferp. Deo. Stock ..........| 100 —102 4 8 8 is : 
5 5x Do. . 5 per Cent. Non. Cum. Pref. .. }— 6) 819 4 Feb, Aug : 321214 Fanaa Construction & Mainten'oe.| 84}—£6} | € 18 9 | Mar, July | 81% | 34} 
100 4% | Do. 4% Mort. Deb. red. 1907........| (9 —101 | 19 7 Je n, July| ..| .. 100 47 | No. 4 per Cent. Deb. Bonds, 10% . | 1:0 —3102 | 813 6 Jan, July 
1| 8% | Northern FFC — 11— 1 |3 2 6| Mar, Aug| .. oa 1 3;0 | Vicherr, Sons & Maxim, Ltd., Ord.. (4-23 |4 9 6 es 122 
100 44% | .Lo. 44% Deb. ...... — 101 —102 | 4 7 6 Jan, J 5 is ' dtd To. 5. Non-Cum. Preference ...... 1,,—14, | 8 16 0 i 34 
10 6/0 8 Electric Ord. . . 183—144 4 16 8 ec|..l]- ged ay To. n Nor-Cum. Preferred ........| 181 - 54 | 4 0 8 as 
100 4% | Do. 4 per Cent. 1st Mt. Debs. ......| 98 —100 4 0 0 .. oe | ee Wt 54 | vo let Moit. Deb. Steck Hed: ; 174 —108 | 3 15 6 2: 163 105 
p, 278 Oord ctrio Ord. . . Cf 6 1 6|March ..| ..| .. Paco! a To. 4^ :nd Mont. Lebre., Red.. 101 —108 | € 5 0 — 10:2 
st. 4 Do. 4X Deb. Stock . . . .; / 99 —101 | 8 19 0 y s 6| VUulans and Robinson Ora . 2 —? =- | Apr, Oct | . 
8 5/0 | Bt. goed nap der go aa Ord.......| 11-32 |6 5 0 Feb, Aug Do. 6 per Cent. Cum. Pref. e... | &4 zd = | Apr, Oct | 4} 
5 8/6 no 27 pe. ones Deb Deb. Sivok (reds) ~. E: =B 470 Feb, Aug | .. 80 4% Do. ( per Cent. Ist Mort, Debs. ....| @2 —87 | 412 0 May Nov | 8&4 
st. . geting mi Smithfield Marketa s Blectrio Bop. Ord... . TELEGRAPHS. 
è per $5:99950ape6 — aus oe .- e . . T 
"Sd | sonin Enion Mento sepini =] "CN [ESS] - | ij] iall gj genas Debet) | ect o t eng 
South Metrop'n Elec. Lt. & ower Ord. L m 7 5 = 18 6 
1 - Do 7 3 i PT ae = 1CC 5% ao: bx Debs, re ) $9990: 909000000 99090 t3 t8 5 ee 
1 0 0 D ** dA&—1 4 17 9 ee oe ee 8t. 36/0 A merican 009000000000000000000000 000 se: €5 —87 4 9 8 F. My, Ag. N 
St. 4 Do. — lci 0n c 105 —1 48 8 — e — St: 30 s eesseeseeseessesessessesees| 1113 —1133| 5. 1 6 |F,My,Ag,N 114) 11114 
5 9/6 W oct y TP 48 - 41 592 6 = - ae 3t. 9/0 Do. erred ... .. . . 2e. ee sese | JT —1f} ee My 1t;: 
5 2/0 ed va M Deb cen 5 —5} 14615 8 = bre St. é Commercial Cable 4 Cent. Deb. Bth) 97 —9) | $ 1 0 iJn Ap, JJ. Of 9t4 | 9/8 
St. 6X we 4 R 0 8 222 22 104 —106.| 4 5 0 2 1054 nS 1 s Cuba Bubmarine —P EJ —O 611 0 | Feb, Aug §| - 
5| 6/ 58 D up. Frei. 0 103-115 10 U Mar N 11 11 110% Do. Preference 10 per Cent.... . ... 1? —18 5 11 2 Feb. Aus oe 
5 2/6 Do. b per en uw eseccesee 5 —18 4 9 0 . 6. 3/0 Direo! SPETTA ut im. Pref. ... eee 88— 5f í 11 = Api 85 ae 
y | 6| 6 Do: per Cent. Cum 740 4-83 14 pril, co | ae 
12 "Bat Beo, Tram RANWA AR TRAMWAYS.R4: . yal sig . 1 as il a 17 |, Po 4} per Cent. Deb. ... . £92 —1072| 4 8 0 | Jan, July . 
] 0/6 | Do. Gam. 7 ref ..... -I, 414 9 1 | -> Ill tC 2/6 |tDirect United States Cable. ...........| 144-14 | 6 4 0 Ja, ApJy,0 164 | 15 
St. 44% | Do. lit Mort. Deb. Stock red.) .. 13 —106|4 & 6 ʻi uc Direct West India Cable T Rg. Db. (rd.) 9» —101|4 9 0| Jn, : : 
St. 4 X eia Midland Trams 43 lat b. Stk. 101 — 103 4 7 9 ee 1(9 [EJ Bt. 26 Eastern Ordinary ... ...... *e92500009009095090c00200* 148 —:b51 4 13 8 JS&,À p,Jy,O 1593 asd 
10 9 Bristol Tramways and Carriage Ord. . . 17 —J7} | 5 211 | Feb, Aug «+ | eo st. % | Do. P por alr Pref. Stook.. 1 9s 15 0 |Ja ApJy.0 973 | 9:4 
10| 4 Do, Cum. Pref. (fally paid) . 10 —1(1 | 818 0 s e| o tla Do. ager Cont) Mort. Deb. Stk. (rd.)| 174-16 3] 8.13 0 | May, Nov 108 |:0:4 
Bt. 4 Do. 6 Cent. De 5 . . 108 —106 | 8 15 6 | Feb, Aug -. || 16) 9/6 | Eastern 1 . 143—15 1418 4 Ja, ADJ, 0 1t Li 
10 6 British trie Traction Ord. . e e 8. — 8 |7 1 6 - TE SCAT Do. 4 per Cent. Deb. Stock . . ... . . 107 —109 | 18 4 | Feb, Aug 
10| % | Do. 6 per Cent. Cum. Pref. . . .. ...“ 1084—11 | 8 0 | Feb, Aug ud 10 4 cc e% |tEastern & B. African4x Mrt.Deb,1909 | 99 —101 | 819 8 | Feb, Aug . 
88. 5 Do. 5 per Cent. P al Debs ....|]19 —121 4 9 8 e -H t| 4 Do. 4X Mauritius Sub. Debe. (red.) 101 —108%| 8 18 8 | May, Nov 1074 
Bt, Do. per Cent. 2nd Deb. Stock....| 98 —100 4 10 0 T IC 6 G. N. (of Copenhagen) with covpon €5 | t73—t19$ | 6 1 6 | Jan,July | 97$ 
8$.| 4 Central London Ordin evsses| £5 —97 |4 9 6|Jtne, Dec oj £5 100 « Hates X DUIOUMIATMMEDbUed:] 100 —102 4 8 0]|June, . 
St. 4 Do. rA por Cont rrer Pret. Stock ves] 204 —100 | 8 16 4 ss eus | c eis qt M^ Indo-European ..—............ 57 —t9 | 510 0 May, Novi 5: 
Bt. 4 Do. Def ATLITI TITIL" TL £7 — 90 4 9 0 t9 d C $1 Macka Companies Common sme mee 8 62 8 4 6 Jan, Ja = 
100 Hi Do. 4 ) d Cent. apre e99960900920900029*09€ 110 —113 8 11 3 11H 1134 lee 47, Do. eference 2 ph Co 763 5 b 0 Ja, Ap,Jy,O his 
6| 2/ City of Birmingham rt Cm.Pri| 5-t 416 0 . Hn J| .. | Marconi's Wireless Tel h Co. ... 11—1i ee Sy 1!j Ir. 
100 4€ | Do, r Cent. 1st Mort. Debs. ......| 101 —114 | 8 17 0 " 108 021 [|1c0| 4 e nTel. Ak Guar. D r. Pa. d.) 99 —1.2 | 8 18 6 June, D 
Bt. 9x City an South London Rly. Con. Ord, 41 —43 4 7 0 Feb, Aug 428 42 10 4 Vest African elegrap %. f$ —10 5 0 0 ee . 
Bü. 5 Do. 6 per Cent. Perp. Pref. (1891) . . 120 —173 | 4 1 4 Teb, Aus - 5 West Coast of America i-1 és — — 
St. b Do. 1 1 000000009040900900000«000000002 99009* 117 —120 4 8 4 ee oF . « 4 Do. 4 or Cent. Debs. 00000000000000. 00 103 —102 8 18 3 Jan, July 
St. 5 Do. ra E eue eee. 110 —118 | 4 4 8 - e 10 | West India and Panama .............. -$ .. | May, No 
St. 48 | Do. t. Perpetual Debs eee 106 —169 | 813 4| May, Nov | .. 10] eo | Do. 6% let Pref........ T E 66 8| May, Nov s 
10 8 deed 2 Trams. (1896) Ltd., Ord. 113—143 | 4 2 6 ès 74} i | . | Do. 6 per Cent. ?nd Pret. .. ——— (1—7 vs May, Nov | . 
10 6/0 Do. Cent. Pref. oo 9990905 *€9509020280* 14 -164 8 17 8 HE (C IX » Do. b Ne Cent. Debs.... . 0% 00000: to: 1(0 —1(3 4 17 0 J July 2 = 
10| 4/0 Gt Nor arn & oity BI . Prt. Ord. (4%)| 5 —5) |7 5 6 i3) d :C| 8/0 | Western Telegraph . . . .. . 141—143 | 4 17 0 | Mr,Jn,O,D] 148 14} 
10! 4/0 | Gt. Northern, Piccadilly & Brompton (e| av |° Do. 5 i em 10) —10z | 418 0 85 
Ord., Speyer Bros. Sorlp Certa. ....|. 8-9 4 811 ds T st. Do. 44 Deb. 8 (red.) . . . 102 —104 | 8 16 10 1053 
Bt. | 44% | Hastings& Dist. Elec. Tram. Co. Db. st. 102 —104 4 6 € " 101 TELEPHOUES. 
10 9% |t Imperial „ 2 464 . . 17 —18 | 5 0 O| Mar, Sept st.... | Apglo-Portug’se Tel. 5% Ist Mt. Db. Stk. 112 — 174 2i Y 1033 | € 4 
10| 6% 1 Do. : e e e coo. | 191—183 | 4 7 8 Mar, reps ° t| 8,0 Chill Tele p duly paid) .. ... 8—tt | 617 0 August ..| & | è 
Bt. ^ t Do. Pper Cent. Debs. .................] 109 —111| 4 1 9 | Jan, July 1, cjeg | Monte Video Telephone Ord. ........ —1 10 0 — t 
E fale ot 7 net Elec. Trams & Lt. BY Pf. 71—2 9 8 6 - 228 1| 3/0 | Do. t7 Pref. ................. .. . .. —1 5 0 0 és it 
Bt. 4 Do. ( per Cent. Deb. Stock . . . . . E2 —6 412 0 - . -- |i Bt.] 6 Nationai Co. Pref. Stock ———— | 164 -114) 5 5 8 — d ti 
10 y Liverpool Overhead Railway Ord . 81-8 818 0 | Feb, Aug . .. St. o. Def. 2 eee eee. LIU —132 | 6 8 8 — 1114 |1 € 
1C Do. ^ per Cent. po. .e5*000000000 0099000000 t1—1 4 16 8 Fe U Aug . ee 16 0j Do. 6 per Cent. Cum. 1st Prel........ ee 18 —15 4 0 0 Feb, Aug oe 
St. 4 Do. Cent. Deb... . .. . .. 99 —102 | 819 8 | Jan, July - 1¢| e/o | Do. 8 Cum. 3nd Pref. .....| 11 —18 4 18 4 Teb, Aug | -~ 
10| 5 London nited Trams. 5% Cum, Prei. £3-53 5 8 0 = 12 11 bj 9 Do. 5 per Cant. Non-Cum. 5 —tj |é 5 2 eb, Aug | .. 
Bt. 4% | Do. 4% lst Mort. Deb. . eee! 92 —97 |4 2 6 RE tö -. |i} St. 100 * Do. Deb. Stock 84 c por Sy t. (red.) .. 92¢—1013| 8 9 O | June, O$ 
Bt. es Mersey Con. Ord. Stock... 080850808000 ese 7 —9 ae ee ee `t. 4 Do. é per Cent. De Stock (red.) ks [IIIJ 104 —106 8 16 6 oo ^l 101 
Bt. i Do. 8 fita Cent. Perp. Pref. 90900*09090* 8 —]11: a = . e 1 0/74 999069:0099009092«20*09«00008«000909050090090900€ lal 4 11 0 April, Oct 3 ER 
J| .. | Metropolitan Elec. Trams Def. ...“ i- 5 m MT 1| 0/7} | Do. 6 per Cent. Cum. Prei. 4-14 |4 7 0 e Mj = 
1 e Do. 6% Cum. Pret e9290000*0090 90: 6090 *»: 996 1 —1 4 14 1 -- 14 oe St. 26/77 Do. 4% Red. Deb. Steck n „„ „eee $7 —99 4 1 0 . @e oe 
St. 43%) Do. 49% Deb. Stock.. . . 104 —1 4 50 ee 107 106 8t. | 43% Telephone Co. of Egypt 44% Db. Bük. Ed. 108 —1(6 | 419 z E 
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THE first of the group of new tube railways associated with 
the name of the late Mr. C. T. YERKES, which are expected 
in some quarters to do much for the amelioration of the con- 
ditions of London traffic, will be open to the public in about 
three weeks’ time. Our article describing this line—the Baker 
Street & Waterloo Railway—commences in this issue. The 
feature which Mr. J. R. CHAPMAN, the engineer-in-chief to 
the line and general manager of the Underground Electric 
Railways Co. of London, has kept most prominent is the 
universal use of uninflammable material, making the line prac- 
tically fireproof from end to end. This should go far to allay 
the fears of that section of the public who are nervous regard- 
ing tunnel fires. The engineers had the great advantage when 
designing the equipment of being able to make a close study 
of the experience with the existing tube lines, and great care 
has been devoted to the solution of the two problems which 
have given so much trouble in early undertakings—viz., the 
avoidance of vibration and the provision of sufficient venti- 


lation. 


THE methods by which it is hoped that these ends will 
be accomplished are described in our article, and we can say 
that it was certainly our impression on visiting the line, when 
the working was being rehearsed with a rapid service of full 
length trains, that the running on the semi-springy track was 
quieter and the pounding at the rail joints less noticeable than 
with the rigid permanent way adopted in some other cases. The 
arrangement of continuous ventilation, whereby a gentle down- 
ward current of fresh air is constantly flowing down the lift and 
staircase shafts, also avoids the unpleasant “earthy " odour 
noticeable inside the old **twopenny tube" and even out- 
side its stations. How far, however, the precautions taken 


| will be complete and permanent in the fulfilment of their 


objects will only be seen after a period of actual working. One 
cannot help being struck with the attention that has been paid 
to the most minute details of construction and equipment. 
Even the colour scheme in the interior decoration of the 
stations has a meaning; the design is worked out in a 
different colour at every station to render each one easily 
distinguishable to habitués of the line. Some other 
novelties tending to comfort of passengers and speed of 
service are introduced in the arrangements of the lifts, 
to which we shall refer in our next article. The auto- 
matic signalling system is the same as that now used on 
the District Railway, and it is interesting to note that during 
one of the early weeks of the working of this system on the 
western portion of that line, when everything was new, the 
signal never failed to fall to danger when it should, and only 
in one case out of every 13,666 signal movements did it refuse 
to indicate line clear at the right moment. Later observa: 
tions show still better results than this. 
—— 

THE second night's discussion on Mr. CARTER's Paper bore 
out by its liveliness and spirit the promise of the first, and 
whilst single-phasers were in a majority, at least of speakers, 
it must be admitted that Mr. Hosart’s and especially Mr. 
CARTER'S speeches on the other side left honours easy. We 
suggest that the result of the discussion on an impartial reader 
will be the conviction that, for the class of work dealt with by 
Mr. CARTER as an example, the continuous-current equipment 
has some decided advantages, and can, in fact, operate severe 
urban and suburban services calling for the highest acceleration 
and high overall speeds on short runs which are out of reach 
of the single-phase equipments at present available. Mr, 
CARTER'S poinf as to relative rating goes to the heart of 
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the matter. Nevertheless, it by no means follows that when 
the equipment of a whole railway system, including main line, 
suburban and urban services, is studied, that it will be found 
desirable to instal more than one type of line and train equip- 
ment. The important question of capital expenditure on 
generating and distributing equipments, and its effect upon 
thetotal cost of the power delivered to the train was not much 
dealt with. This, we venture to think, may prove the deter- 
mining factor in favour of single-phase equipment in many 
future cases. The author and the Institution are to be con- 
gratulated upon a thoroughly live Paper and an earnest and 
enlightening discussion, recalling the time when another battle 
between alternating and continuous-current systems provoked 
similar animation in Great George-street. 


AN instance of one of the many cases where the application 
of an electrical method has been a cause contributing to the 
progress in an industry is found in the now practically universal 
adoption of electric ignition for petrol engines employed in 
automobiles. An abstract of a Paper by Mr. F. LITTLE 
recently read on this subject will be found in another part of 
this issue. Anything like a complete review of the subject 
was not attempted, but there are one or two points to which 
we should like to have seen more attention given. The question 
of accurate synchronising of the firing of the several cylinders 
of a multi-cylinder engine, for example, now usually effected by a 
single coil with high-tension distribution in place of separate coils, 
received no mention, and only a brief allusion was made to the 
various forms of magnetos which are apparently ousting the bat- 
tery from the field. Indeed one would almost think from reading 
the Paper that only single cylinder cars with battery ignition 
existed. The whole subject is one to which too little attention 
has been paid by the skilled electrician; designs have developed 
by the elimination of the unsatisfactory rather than the build- 
ing up of a scientifically sound method. There is a great lack 
of quantitative experiment in this direction. The author of 
the Paper was, for instance, quite unable to give one of the 
speakers in the discussion any idea of the output of one of 
these magnetos in volts and-arhperes. We admit that there 
would have been some difficulty in answering this question, 
owing to the peculiar form of the current waves gene- 
rated, but a series of records of a similar nature to those 
obtained by the oscillograph would be of great interest in 
showing the variation of the current wave-form at different 
speeds and different positions of the timing gear. More could 
have been said with advantage on the functions of the con- 
denser in determining the character of the spark, and we 
were sorry to see no reference to Sir OLIVER LopGE's very 
promising system. Electric ignition, complicated as it may 
seem to the non-technical motorist, has done more than is 
generally realised to improve the conditions of running of the 
motor-car engine. It was only by its adoption that governing 
and controlling on the throttle became possible. In the old 
days of hot tubes, reliable as they were in careful hands, it 
was necessary to run the engine always with its full charge, as 
. it would not fire properly on a weak compression, so that the 
ierky method of “cut-out” governing was the only arrange- 

ent available. The improvements in carburettors which have 
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led to the flexible and almost silent engine of to-day were 


only rendered possible by the perfection of electrical ignition 
methods. 


MR. GEORGE WILKINSON's Paper, read at Leeds yesterday, 
raises a question of considerable interest to the supply station 
engineer. After giving some glaring instances of the use of 
wasteful lamps, he suggests “remedies.” His first suggestion, 
that the law of the land should be so altered as to authorise 
the electricity undertaker to refuse to supply a consumer 
using wasteful lamps, may be set aside at once as impracticable. 
Leaving this suggestion for grandmotherly protection, we come 
to the second one, which may be characterised as merely 
paternal. At Harrogate, Mr. WILKINSON has issued a lamp 
specification of not too exacting a nature, and he undertakes to 
test lamps for contractors at a halfpenny apiece to see that the 
lamps come up to their nominal wattage and candle-power. 
Lamps which pass this test are stamped with a distinctive 
mark, and consumers are advised to use only lamps so “ certi- 
fied." An obvious criticism of this system is that the lamp- 
maker will soon find that he can avoid the rejection of lamps 
by supplying lamps of high initial efficiency and short effective 


life. Life tests are obviously out of the question under these 
conditions. 


— 
THERE is, however, a more serious objection to Mr. 
WILKINSON'S proposal—namely, that it will probably prove 
on investigation that the testing of lamps bv a municipal 
electricity undertaker in this manner is not authorised under 
the Electric Lighting Acts. The testing of lamps cannot be 
deemed necessary and incidental to the supply of electricity— 
these are the words used in Clause 10 of the Act of 1882— 
especially when in Clause 18 of the sume Act it is laid down 
that the undertakers are not entitled to prescribe any special 
form of burner. To emphasise this point still more, we may 
point out that there is nothing under Mr. WILKINSON’s scheme 
to prevent the Harrogate contractor from selling his certified 
lamps in Leeds, in which case the money spent on the test 
by the Harrogate Corporation would not be applied for the 
benefit of the electric lighting of Harrogate. Unless the 
undertaker had powers for these lamp-testing operations under 
a Special Act it would be quite within the province of a 
conscientious auditor to surcharge the cost of the necessary 
instruments and the expenses of working the department. 


— — 


IN connection with this scheme of Mr. WILKINSON'S it is 
interesting to recall the fact that a company was established in 
London in 1899 with the object of testing lamps for consumers 
or contractors in a somewhat similar way. The idea was 
furtherreaching, however, as the company were practically 
“expert buyers,” buying the best lamps from the makers, sub- 
ject to certain tests being satisfied, and retailing them to the 
users or their contractors, and life tests of samples were made, 
tests for good vacuum, &c. But the “Tested Lamp Co." had 
a short life; perhaps the consumer thought that its services 
were not commensurate with the necessarily enhanced price 
of the lamps, or, perhaps, means were not taken to advertise 
sufficiently the utility of the tests. 


THE ELECTRICIAN, FEBRUARY 16, 1906. 


699 


Mr. L. W. WILD, in his practical article on “ The Design of 
Series Transformers for Wattmeters on p. 705 of this issue, 
first draws attention to the unexpectedly large errors which 
may occur in the wattmeter readings if the conductor used for 
the series coil is not sufficiently sub-divided to prevent serious 
eddy-current loss. Above a certain size, the use of a stranded 
conductor becomes impracticable for mechanical reasons, how- 
ever, and then the current transformer steps in. In an ideal 
auxiliary transformer of this kind, the chief desideratum is 
that the ratio of the primary to the secondary current should 
remain constant over a wide range of working and that the 
phase of the current in the secondary coil is as nearly as 
possible half a period behind the primary current. The condi- 
tions to fulfil these requirements are lucidly set forth by Mr. 
WILD, and we have nothing to add except that his article 
might have been rendered more useful still if he had included 
the observed net errors not only at the maximum reading of 
the wattmeter, but also those at some other points of the 
scale. At the end of his article, the author states incidentally 
that for a B., of from 200 and 400 lines per square centi- 
meter, the core loss, expressed in watts, increases in the 2-7th 
power of Bmax. According to STEINMETZ'S well-known rule, 
the hysteresis loss increases approximately as the 1:6th power, 
while the eddy-current loss increases as the square, so that 
the total iron loss increases at a rate which lies between 
B16 „ and B*,,, These figures, which are widely accepted, 
relate to high densities, such as are used in everyday dynamo 
and transformer design, but nevertheless we should like to see 
further confirmation of Mr. WiLp's 2:7 before accepting it 
unreservedly for an average grade of iron. 


AT a meeting of the City Corporation yesterday (Thursday) 
a report was received from the Streets and Special Joint Com- 
mittee relative to the electric power bills dealing with London 
which have been deposited in Parliament this session. The 
report recommended that the whole of the bills be opposed, 
and that the Government be asked to appoint a Royal Com- 
mission to inquire into and report on the whole question of the 
supply of electricity in bulk. This report was adopted with- 
out discussion, and the Streets and Special Joint Committee 
were asked to give effect to the suggestion. We have already 
stated our opinion that, although two or three years ago the 
appointment of a Royal Commission to consider the matter 
might have been advisable, the adoption of this course at the 
present moment will unnecessarily retard the progress of electric 
power supply in London, and. we trust that the Government 
will not act upon the suggestion of the Corporation. 


Electric Power Distribution in North Wales. The scale of 
Fig. 23, on page 661 of our last issue, should be 2 in. 1 ft. 
instead of 1in.— 1 ft. 

Second Róntgen Congress.— According to Nature the second 
congress of the German Röntgen Society will be held at Berlin 
on April 1st and 2nd, under the presidency of Prof. Eberlein. 

Institution of Electrical Engineers.—Mr. C. W. Hill's 
Paper on “Crane Motors and Controllers,” the first part of 
which was published in our last issue, was not read at the last 
meeting of the Institution owing to lack of time, but it was an- 
nounced that it would be taken first at next Thursday's meeting. 


Elektrotechnischer Verein, Berlin.—At the meeting of this 
electrical society on January 23rd, Dr. Weber, the secretary, 
made a report on the progress and position of the Verein 


during 1905. During last year, it appears, 188 new members 
joined the Verein, 299 members resigned, while 13 members 
were lost by death. At the present time there are altogether 
2,612 members—i.e., 129 less than a year ago; 1,563 members 
live in Germany and 1,049 abroad. It is interesting to note 
that no less than 854 members —.e., more than half the Ger- 
man aggregate, live in Berlin. 


Glasgow Students’ Section of the Institution of Electrical 
Engineers.—It has been decided to form a students’ section in 
connection with the Glasgow Local Section of the Institution of 
Electrical Engineers. So far Manchester is the only district in 
which there is a students' section affiliated to the Local Section 
of the Institution of Electrical Engineers, but of course the 


main students’ section in London been in existence for 
several years. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Jamaica—Colon ............ Jan. 10,1905 .. — 
Ondiz—Toneriffe............ July 20, 1905 — 
Puerto Plata— Martinique. Deo. 15, 1905 — 
Bolama—Bissao ............ Jan. 19, 1906 — 
Vladivoetock — Nagasaki .... Feb. 7,1906 — 


Cap St. Jacques—Haiphong.. — 
Jamaica—Porto Rico Feb. 9, 1906 
Large Motors for Reversing Mills.—It is stated in the 
Elektrotechnischer Anzeiger that the Allgemeine Elektricitüts- 
Gesellschaft of Berlin is at present engaged in equipping the 
rolling mills of the Hildengardenhütte, in Teschen, with electric: 
motors of a maximum output of 10,000 H.P., and some rolling 
mills belonging to the Staatseisenbahn-Gesellschaft at Buda- 
pest with 12,000 H.P. motors. The same firm is also providing 
the electric drive for the reversing mills of the Rombacher 
iron works. These reversing rolling mills are to be directly- 
driven by two 6,500 H.P. motors, and during the first part of 
the rolling operations the motors have to reverse six or seven 
times in a minute. 


Tests on an Electrically-Driven Compressor.—Our Austrian 
contemporary Elektrotechnik d Maschinenbau describes some 
tests on an air compressor directly driven by a three-phase 
motor at 116 revs. per min. The L.P. cylinder is 505 mm. 
(19:9 in.) in diameter, the H.P. cylinder is 310 mm. (12:2 in.) in. 
diameter, while the common stroke is 520 mm. (20:5in.). In 
the tests 1,286 cubic metres (45,500 cubic ft.) of air at atmos- 
pheric pressure were compressed to 88 lb. per square inch abso- 
lute per hour, the energy consumption being 0:086 kw. hours. 
per cubic metre (0:00244 kw. hours per cubic ft.) of air dealt 
with. It is stated that the volumetric efficiency was 91:74 
per cent., and the losses through leakage, heating and clear- 
ance space only 1°74 per cent. 


New Swiss Single-Phase Railway.—According to Elek- 
trotechnik & Maschinenbau, the Oerlikon works have received 
the order for equipping the Valle-Maggia railway from Locarno 
to Bignasco on the single-phase system. The line is 273 km. 
(17 miles) long, with a maximum gradient of 3:3 per cent., 
and the gauge is lm. (3ft. 34in.). A trolley voltage of 
5,000 volts is to be employed. The rolling stock is to consist 
of bogie motor-cars, each of the four axles of which is to be 
driven by a 40 H.P. single-phase motor, and a number of pas- 
senger and goods trailers. It is intended to obtain the neces- 


Feb. 14, 1906 


| sary powercfor working the railway from a waterfall, approxi- 


mátely at the centre of the line, and two 850 kw. sets are to- 
bé installed in the first instance. 


French High-speed Electric Parcel Post.—According to 
L Electricien, a French company, called Société des Chemins 
de Fer Electro-Postaux," has recently carried out successful 
trials on a circular and experimental high-speed electric parcel 
railway on a route 1 km. (0:62 miles) in diameter. The experi- 
mental parcel trolley appears to have been 25 ft. long with. 
pointed ends, and its cross-section 1 metre (3 ft. 33 in.) square. 
This car was suspended from the track rail by two running 
wheels and guided by two pairs of side rollers. Each running 
wheel is belt-driven from a three-phase motor, 31 in. in dia 
meter. The current was collected by means of three collectors 
of the bow type. It is proposed to build such parcel posts be- 
tween large cities, with two tracks (one for either direction of 
traffic), built one above the other in an underground tunnel of 
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elliptical shape. It is not stated what speed was attained in 
the trials, but the promoters seem confident that a speed of 
155 miles per hour can be safely maintained in practice with 
parcel trolleys carrying a useful load of 10 cwt. 


Electric Production of Carbon Tetrachloride.—The Elektro- 
chemische Zeitschrift for January gives a short description with 
photograph of a plant now being worked on a commercial 
scale for the electric production of carbon tetrachloride. An 
electric arc is struck in a mixture of broken coke, sodium 
chloride and quartz sand. The charge must be free from 
water, and care must be taken to exclude atmospheric oxygen. 
Chlorine is given off from the sodium chloride in the presence 
of the silica, and sodium silicate and free silicon is formed from 
the sodium of the sodium chloride. The chlorine then acts upon 
the carbon to produce carbon tetrachloride. The carbon tetra- 
chloride so produced is then condensed by means of condensers 
connected with the plant. By altering the conditions silicon 
tetrachloride can be produced, and by acting with this upon 
calcium phosphate phosphorus pentachloride is formed and 
from this phosphoric acid. The plant at present employed 
has a capacity of 450 kw. 


The Horseless Carriage.—A most entertaining lecture on 
the history and development of mechanically-propelled carriages 
during the last 20 years, illustrated by numerous excellent 
lantern slides, was delivered by Mr. Claude Johnson before 
the Society of Arts last Wednesday evening, Col. H. C. L. 
Holden, R. A., F. R. S., in the chair. By far the greatest part 
of the lecture was devoted to petrol cars, but the author also 
included a brief reference to electrically-propelled carriages, 
calling aitention to the system by which the electric carriages 
were garaged and maintained by the makers for the owners. 
This system, he said, was first introduced on a large scale by 
Mr. Paris Singer in 1901, and had since been carried out on a 
more perfect system under Mr. Theodore Chambers by the 
Electromobile Co. "The cars of the latter company were par- 
ticulariy attractive, and were considered by many to be the 
ideal motor car in consequence of their ghost-like silence and the 
mystery of their swift movement through the London streets. 


Electric Tramways in St. Petersburg.—lIt is stated in 
Elektrische Bahnen d Betriebe that tenders for the electrifica- 
tion of the first portion (about 30 miles) of the St. Petersburg 
tramways are now under consideration by the city authorities. 
Current is to be supplied from a new tramway power station, 
which is to be equipped in the first instance with three 2,200 kw. 
6,600 volts 25 —three phase turbo-generator sets, the steam- 
raising plant consisting of 12 water-tube boilers (3,240 sq. ft. 
heating surface) with superheaters. There are to be five sub- 
stations, ranging in capacity from 1,000 to 2,250 kw. for con- 
verting the H.T. three-phase current to continous current. 
The cable network (the laying of which has been let to the 
Westinghouse Co. for 1,180,000 roubles, or £125,000) will 
comprise about 37 miles of three-phase cable of a section of 
0:0775 sq. in. and 0:108 sq. in. per conductor, and about 52 
miles of cable for connecting the sub-stations to the trolley 
wire and the rails respectively. The track is to be built of 
* Phoenix " rails, weighing 95 lb. to the yard. Thetrolley wire 
is to be grooved and of two sizes—viz., 0:0775 sq. in. and 
0:124 sq. in. 

Physical Society.—At the annual general meeting which 
took place at the Royal College of Science on Friday last, Prof. 
Perry was elected president on the retirement, after one year of 
office, of Prof. Poynting. The Council and the other officers 
remain much the same, excepting that Prof. Cassie, of Hollo- 
way College, has been elected secretary in succession to Dr. 
Watson, who has held this office for many years. After the 
elections Prof. Perry, protesting vehemently against the 
eustom of requiring presidential addresses, gave an address 
which dealt with the value of physics to engineers and with the 
proper methods of teaching this and other subjects to engi- 
neers. Prof. Perry's views on these matters are very well 
known of course. He would have it that a professor of 
science should be allowed to teach his students in his own 
way, and would have the examinations conducted and 
diplomas granted by each professor just as he liked. In con- 


-- 


nection with this last matter the audience greatly enjoyed 
Prof. Perry's onslaughts on universities and all other consti- 
tuted authorities whatsoever. 


Ventilation of the Simplon Tunnel. During the construc- 
tion of the Simplon tunnel, the ventilation was carried out by 
forcing air into a side tunnel and letting it return through the 
main tunnel. Since the tunnel has been completed, the ventila- 
ting arrangements have been altered. Air is now forced into 
the main tunnel at Brieg (on the north side) and sucked out at 
Iselle (on the south side). In order to diminish leakage, both 
entrances are closed by a huge shield (consisting of an iron 
frame and strong sail-cloth) which can be raised vertically—to 
let a train pass—by means of an electrically-driven hoisting 
gear set in operation by the pressing of a button. The shield 
runs on rollers, and the time occupied in raising it is stated to 
be 30 seconds. No serious consequences would result if a 
train should by mischance run through a shield. At present 
the tunnel walls and roof are undergoing examination, and a 
few “illumination” cara, comprising a dynamo, belt-driven 
from a petrol motor, and two powerful arc lamps with reflec- 
tors, have been built for this purpose. 


Magnetic Survey of America.—The Departmert of Com- 
merce and Labour of the United States has issued a publica- 
tion containing the results of the magnetic observations made 
on land and sea by members of the Coast and Geodetic Survey 
in the prosecution of the magnetic survey of the United States 
and outlying territories during the period July 1, 1904, to 
June 30, 1905. There are also included the results of some 
observations by magnetic observers of the Department of 
Terrestrial Magnetism of the Carnegie Institution. The report 
is drawn up by Mr. L. A. Bauer. It appears that five magnetic 
observatories have been in continuous operation throughout 
the year: at Cheltenham, Md.; Baldwin, Kans. ; Sitka, 
Alaska; near Honlulu Hawaii, and on Vieques Island, Porto 
Rico. Observations were also made in a great number of 
places throughout the United States. The report goes on to 
say that sufficient and precise magnetic data have now been 
obtained for determining both the distribution of the magnetic 
elements and their secular change in every State and Territory 
of the United States at a sufficient number of stations to 
warrant the publication of a new set of magnetic charts for the 
year 1905. This work is now in progress, and the present 
publication (of nearly 200 pages) contains some results of a pre- 
liminary discussion of the declination data, a full report to 
appear later. 


The Berlin Electricity Works.— According to the report of 
the Berlin electricity works for the period from July 1, 1904, 
to June 30, 1905, the net profits of the company during this 
time amounted to 4,765,748 m. (£238,287), and a dividend of 
10 per cent. was paid, compared with 9} per cent. in the pre- 
ceding financial year. Some 81,100 incandescent lamps of all 
kinds, 3,831 arc lamps, 1,937 motors (6, 133 H.P.) and 367 
miscellaneous electrical apparatus were connected to the supply 
during the year, and the total connections on June 30, 1905, 
amounted to 78,436 kw., being made up of 583,375 incan- 
descent lamps, 24,232 arc lamps, 12,549 motors (39,921 H.P.) 
and 2,057 miscellaneous apparatus. The number of consumers 
increased from 10,785 to 12,939 (20 per cent.) and the maxi- 
mum demand for traction was 15,540 kw. These figures 
relate to Berlin only, but much progress has also been made in 
the suburbs, and the total connections of Berlin and suburbs 
together amount to nearly 100, 00 kw. For public lighting 
there are 651 arc lamps and 160 incandescent lamps, 68 of the 
latter serving to illuminate public clocks. During the financial 
year in question, thetotal energy consumed in Berlin and suburbs 
amounted to 111,572,782 kw.-hours, being distributed as 
follows: For private lighting 20, 139, 869 kw.-hours ; for public 
lighting (including railway stations) 2,218,625 kw.-hours; for in- 
dustrial purposes]36,687,516 kw.-hours; for accumulator plants 
9,798,969 kw.-hours; for tramway purposes 47,287,308 kw.- 
hours ; and for the electricity works themselves 1,340,095 kw.- 
hours. The average price obtained per kilowatt-hour from all 
sources (including tramways) was 15:48 pf. (1:86d.) as com- 
pared with 15:89 pf. (1:9d.) during the previous financial year. 


| Several stations have been enlarged by additional plant, and 
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the company is now engaged in building a sub-station in the 
Alten Jakobstrasse which will be supplied with three-phase 
current at 10,000 volts from the power station at Oberspree. 
The following figures may be of interest : total length of light- 
ing cables in Berlin 1,780 miles, ditto for traction 258 miles, 
ditto for telephones and pilot wires 116 miles, H.-T. cables 
160 miles. 


An Electrically-driven Water Hoist.—A recent number of 
the American Engineering and Mining Journal contains a 
description of a hoist for raising 4,000 gallons of water per 
minute to a height of 500 ft., driven by an alternating-current 
As the starting current of such a motor is 
very large, the motor is arranged to run continuously in one 
direction, friction clutches being provided for controlling and 
reversing the load. Two clutches are employed, which put 
into action one or other of a pair of bevel wheels for driving 
The actuating mechanism is so 
designed that only one clutch can be in engagement at a time. 
The maximum hoisting speed is 550 ft. per minute and the 
cylindro-conical drums are 16 ft. in diameter at the largest 
part. All the clutches and brakes are operated by auxiliary 
air cylinders fitted with oil cushions and supplied by a motor- 
driven air compressor. The hoist is controlled by a mechanical 
device consisting mainly of a drum rotated by means of a friction- 
drive from the motor through a sprocket chain. The drum shaft 
transmitsits motion toasecondary shaft running at variable speed, 


motor of 800 H.P. 


the drum in either direction. 


which in turn operates a secondary stop. Themain hoisting drum 
shaft operates a travelling nut, which is so situated with 


respect to the controller drum that at either end of its travel 
it releases a stop and allows the controller drum to make a 
quarter turn ; this movement, through suitable electrical con- 
nections, operates the solenoids on the clutch valve, releasing 


the clutch and the solenoid on the brake valve applying the 
brake; the further movement of the controlling drum is ar- 
rested by the secondary stop. This stop is released by the 
variable-speed shaft and its connections, which have been 
given à predetermined time movement corresponding to the 
interval for emptying the bucket. The further movement 
of the controlling drum releases the brake and throws in the 
reversing clutch, thus starting the hoist in the opposite direc- 
tion, and also starting the travelling nut on the controlling 
mechanism in the opposite direction. At the end of the hoist 
the cycle of controlling movements is repeated, making the 
hoisting operation continuous and automatic. The main brake 
is of the gravity type, and to be released the current must be 
on the solenoid operating the valve, so that air can be admitted 
to the underside of the brake piston. If for any reason either 
the supply of current or of air pressure is interrupted the valve 
drops, and the weights on the brake lever apply the brake. 
The clutches are designed so that they are thrown out by 
weights. As is the case with the brake, either clutch can be 
thrown in only when the current is on the solenoid and the 
air pressure admitted under the piston; if either current or 
pressure fails the clutch is off. A safety cut-out is provided 
for inthe head frame, so that in case a bucket is carried beyond 
the proper height the current is cut off. The capacity of each 
bucket is 17 tons of water, and the contents are automatically 
discharged on reaching the top of the shaft. Each bucket makes 
the return trip in 1 min. 50 sec., the total lift being 555 ft. 
Extensions to the Berlin Overhead and Underground Rail- 
way.— Two short extensions to the Berlin overhead and under- 
ground railway are being carried out at the present time, and 
we read in an article in the Elektrotechnischer Anzeiger that the 
authorities hope to inaugurate these new lines in June next. 
One of the new lines extends from the present terminus at 
Knie to the south of the West end (1:68 miles long), and com- 
prises four new stations—viz. Krummestrasse, Sophie Char- 
lotteplatz, Ringbahn and Platz B (West end). The second 
extension, only 0:93 miles long, commences at the Krumme- 
strasse station and terminates at the Wilhelmsplatz. Both lines 
are in shallow tunnels ; the depth of the top of the tunnel 
below the road surface varies from 2 ft. 4 in. to 3ft. There 
are a few slight gradients. In places where the bottom of the 
tunnel is below ground water level, the foundation is of con- 
crete (up to 3 ft. 3in. in thickness) with a triple lining of tar- 
treated paper (Teerpappe), extending well above ground water 
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level. The tunnel walls range in thickness up to 4 ft. and are 
of 7:1 concrete, and the top of the tunnel is formed of concrete 
arches between cross girders, the maximum thickness of the 
arches being 10 in. The cross girders themselves rest on longitu- 
dinal girders, which, again, are supported by columns built up 
of plate iron. A double lining of tar-treated paper is used 
at the top and sides of the concrete arches for keeping out 
rain water, &c., and this lining is protected from mechani- 
eal injury by a thin covering of concrete or brickwork. 
Where the bottom of the tunnel is above ground water level, 
the concrete foundation has been dispensed with. The 
whole of the tunnels were built up from an open cutting, 
the ground being mostly of hard clay. Any water in the 
tunnels is drained away through brick tunnels with con- 
crete covers. Manholes, connecting the tunnel with the road 
above it, are provided every 220 yds. The track is double in 
the tunnels and in all the stations except the Krummestrasse 
station, where there are four tracks, and the Wilhelmsplatz 
station where there are three tracks. Near the Krummestrasse 
station the short branch line to Wilhelmsplatz has to cross the 
main track. This crossing takes place at different levels, so as 
to facilitate the train service, and has been accomplished by 
building the two tracks on a slight up and down gradient 
respectively. - In some of the stations the artificial lighting is 
supplemented by daylight, suitable skylights being provided 
for this purpose. Since the extensions are too far away from 
the power station in the Trebbingerstrasse to be directly fed 
with continuous current, power is to be conveyed to a sub- 
station at the Krummestrasse station by means of three-phase 
currents at 10,000 voltsand 40 ~ per second, being here trans- 
formed to continuous current at 780 volts by 650 kw. rotary 
converters. A traction battery of 900 ampere-hours capacity 
at the one hour’s rating 1s also to be provided, as well as two 
small batteries for the lighting. There will be two reversible 
boosters of the “ Pirani " type. The Siemens-Schuckert works 
are responsible for the electric equipment of the sub-stations. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, February 16th. 

NoRTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
Meeting at the Northampton Institute. St. John-street, 
Paper to be read: ‘Secondary Bat- 


5.4 p.m. 
Cierkenwell, London. 
teries,” by A. G. Savill. 

NORTH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDEBS. 

7:30 p.m. Meeting at the Literary and Philosphical Society, West- 
gate-road, Newcastle-on-Tyne. Included in the business of the 
evening will be the adjourned discussion on the following Paper : 
„The Engineering Value of Lubricating Oils," by W. F. Parish. 

Roya. INSTITUTION. 
9 p.m. Evening Discourse on ** The Passage of Electricity through 
| Liquids," by W. C. Dampier Whetham, F.R.S. 
SATURDAY, February 17th. 
Guiascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m, Meeting at the Glasgow and West of Scotland Technical 
College, George-street, Glasgow. Paper tobe read: The Inglis 
Patent Boiler,” by G. Inglis. 

MONDAY, February 19th. 
JUNIOR INSTITUTION OF ENGINEERS. 

Visit to the Engineering Standards Laboratory of the Board of Trade, 
Richmond-terrace, Whitehall, S.W. 

WEDNESDAY, February 21st. 
RovaAL METEOROLOGICAL SOCIETY. 
.m. Meeting in the Rooms of the Society, 70, Victoria-street, 
estminster, S. W. Among the Papers to be read is the follow- 
ing: The Dispersal or Prevention of Fogs," by W. B. Newton. 
THURSDAY, February 22nd. 
INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

4:30 p.m. Visit to the Robertson Electric Lamp Works, Brook Green 
Hammersmith, W. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Ordinary General Meeting. Paper to be read: ‘‘ Crane 
Motors and Controllers,” by Claude W. Hill. 

FRIDAY, February 23rd. 
CENTRAL TECHNICAL COLLEGE: OLD STUDENTS’ ASSOCIATION, 

7:15 p.m. for 7:30 p.m. Annual Dinner at the Trocadero Restaurant, 
Piccadilly-cireus, W. 

Evectro-Harsmonic Society, 

S p.m. Concert (Ladies’ Night) at the King’s Hall, Holborn 
Restaurant. 

SATURDAY, February 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 

G:43 p.m, for 7 p.m. Annual Dinner at the Grand Hotel, Manchester 


7:30 
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THE BAK railways, of providing down grades on leaving the stations to 
BAKER STREET AND WATERLOO RAILWAY. help acceleration and corresponding up grades to assist braking 


is adopted. Owing to considerations of keeping the route 
under the roadways and the position of sites available for 
stations, a number of curves are met with, the sharpest of 
which is 330 ft. radius. Separate tunnels are, of course, pro- 
Waterloo Railway will be opened for traffic early next month. | vided for the up and down lines. The diameter of the straight 
It is unnecessary to recapitulate here the early history of the | portions of the running tunnel is 11 ft. 81 in., and varies up 
project and the causes which delayed its construction before | to 19 ft. 6 in. on sharp curves. It will thus be seen that they 
the undertaking passed into the hands of the late Mr. C. T. | sre slightly greater in size than those of the Central London 
Yerkes. Suffice it to say that since the arrangement between Railway (11 ft. 6 in.) and a good deal larger than the City and 
= 55 South London tunnels, which are only 10 ft. in 

32 diameter. The largest London tube is, however, 
. ee NNSA | - the Great Northern and City where the tunnels 
—— e n were originally designed to take ordinary main- 
NS. line rolling stock, and are 16 ft. in diameter. 

The station tunnels, as will be seen from Fig. 2, 
are of 21 ft. 2} in. internal diameter. All the 
meus A H tunnel is built up of cast iron segments in a 
ees - , manner e to Most of theother tube railways. 
The contractors for the tunnel and permanent 
way construction for the original portion of the 
railway, from Baker-street to Waterloo, were 
Messrs. Perry & Co., who have also the exten- 
sion to Edgware-road in hand. The southern 
extensions, from Waterloo to the Elephant and 


The first of the group of new tube railways associated with 
the Underground Electric Railways Co. of London is now 
almost complete, and the major portion of the Baker Street & 


. RE "a WS ‘| Castle, are being carried out by Messrs. John 
' SUD. ^ sb Mowlem & Co., together with the depot at St. 

: | George’s-circus. "T" 

SUB STATION : The tunnelling was commenced by sinking a 
* bfr I CASTLE || 


ee s 


0 


shaft in the river bed, and driving the tunnels 
north and south by the Greathead shield method. 
Some trouble was experienced in working 
f | through the water-bearing strata under the 
POWER . S river ; so that compressed air and other special 
e nit | a methods had to be made use of on this part of 
the line. The remaining portion of the tunnel 
passes almost entirely through ordinary London 
Other Railways clay and presented no special difficulty. During 

Fic. 1.—Ma» sHowrsc PRINCIPAL CONNECTIONS WITH OTHER RAILWAYS. the construction of the original section, all the 
excavated material was removed through the 

the Underground Electric Railways Company and the Baker shaft in the river and taken away in barges. Temporary 
Street & Waterloo Railway Co. was entered into, the work of : narrow-gauge tracks were laid in the tunnels, and the 
construction and equipment has been pushed forward with | 
great energy. A considerable portion of the tunnelling was , 
completed before the undertaking changed hands, and the 
staging in the River Thames close to Hungerford Bridge, where , 
the work was commenced, has long been a familiar object. | 
A glance at the accompanying map (Fig. 1) shows the route 
taken by the line. The total length when complete will be 
about 5} miles, with 12 stations at the following points: 
Paddington, Edgware-road, Great Central, Baker-street, 
Regents Park, Oxford-circus, Piccadilly-circus, Trafalgar- ' 
square, Embankment, Waterloo, Kennington and Elephant 


Baker Street & Waterloo Railway a : ; ; under construction em um amm wem um um 
Other Electric Railways ; under construction = == = «= «= — «= == 


— 


and Castle. This route possesses exceptional facilities for = | 

exchanges of traffic with other railways. Connections will be w / 

made with the Great Western, Great Central, South-Eastern f 

& Chatham and London & South-Western main lines, and Er. Sy 

with the Metropolitan and Metropolitan-District Railways. ! 7 — 
Inter-changes will also be possible with the City & South — : 
London and Central London tubes, and with Great Northern VW; eee paving rmack 

Piccadilly and Brompton, and Charing Cross, Euston and Vino S SOM ORT Eai 

Hampstead tube railways when completed. In most cases : 


+ TINUOUS W. 
the communication will be by subways, and at Piccadilly the tas Ero! PC CONCRETE 


station is to be a combined one with the Great Northern Picca- 
dilly and Brompton line. It has been estimated that about 
35,000,000 passengers will be carried annually and a three- 
minute service with 15 second stops is contemplated. The time 
taken to travel from Kennington to Baker street, the first 
portion of the line to be opened, will be about 14 minutes. A 
uniform fare of 2d. will be charged, and the system of dropping 
tickets into a box, used on the Central London Railway, will 
be adopted. trucks were hauled by a small eiectric locomotive taking 

The line has, generally speaking, a gradual rising gradient | current through an overhead wire from the temporary gene- 
all the way from the Thames northward. But the grades are | rating station on the staging in the river. All the power and 
by no means severe. The arrangement, now iual on tube | lighting required for the tunnels and works was supplied from 
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Fic. 2.—SECTION or StaTION TUNNEL. 


THE ELECTRICIAN, FEBRUARY 16, 1906. 


703 


‘this plant, so that the whole undertaking was self-contained. 
Messrs, Baker, Galbraith & Church acted as engineers for the 
Baker Street & Waterloo Railway Co., and the work was 
supervised by Mr. H. H. Dalrymple Hay on behalf of the 
Underground Railways Company. 

The construction of the permanent way, which is similar tc 
that being put down in the other tube schemes under con 
struction, is of special interest, as it may be taken to represent 
the results of experience with the working of the pioneer tube 
lines. The whole construction is of an extremely substantial 
nature, to withstand the arduous conditions of the frequent 
and rapid service of heavy trains; but at the same time, a 
certain amount of elasticity has been provided for in the track, 
with the object of reducing noise and vibration to a minimum. 


Fic. 3.—-Cross SECTION OF TRACK. 


It will be seen from the section through the track given in 
Fig. 3 that cross sleepers have been adopted, and that they are 
bedded on concrete at the centre portion of the sleeper only, 
while the end portions under the track rails are supported on 
crushed granite. The foundation layer of ballast concrete was 
laid first very nearly up to the level of the sleepers, the sleepers 
were then laid on and wedged up, and a fine grouting run in, 
concrete being also added between the sleepers. Karri wood 
imported from Australia has been used for eleepers, as the 
Board of Trade no longer permit the employment of creosoted 
sleepers in tunnels. The sleepers are placed very near together, 
and are 14in. by 5in. in section, except at the rail joints, 
where a slightly smaller section is employed. 

The track consists of standard 90 lb. bull-headed British 
standard railway rail supplied by Messrs. Bolckow, Vaughan 


: 4. Dy TO CENTRE 


7T or TUNNEL 


CRUGHED GRANITE CUBES (WASHED) 
TO PASS , RING 


Fiu, 4. —SEcrioN SHOWING POSITIVE INSULATOR AND CHAIR, 


& Co. The lengths used varied from 34 ft. 11 in to 36 ft. ö in., 
according to the curves. It is, however, intended to use 45 ft. 
lengths on the other tube railways, but in this case the shorter 
lengths were adopted owing to the impossibility of taking 
long rails down the shaft in the river. Since the opening to 
the surface was made at St. George’s-circus, however, this 
difficulty has disappeared. All the rail bending for the curves 
was done in the tunnel. It will be noticed that the chairs are 
held down entirely by screws instead of spikes. Felt pads 
lin. thick are placed under every chair, and each holding- 
down screw passes through a fibre brush which insulates it 
from the chair. Special chairs with extended bases are em- 
ployed on each side of the joints similar to those used on the 
Great Western Railway. 

"The conductor rails are of a somewhat different form to those 


employed on any of the existing lines. The section is shown 
in Figs. 3 and 4. A special quality of manganese steel is 
employed, of which the resistance is about 6:4 times that of 
pure copper. These rails only weigh 85 lb. per yard, as against 
the 1001b. conductor rail employed on the District Railway. 
The insulators for supporting the conductors are also entirely 
different from those hitherto employed, and are shown in Figs. 3 
and 4. The positive rail outside tne track has a clearance of 
only 23 in. from the flanges of the segments of the tubo, so 
that a special-shaped insulator is required for the outer con- 
ductor. All the insulators are of vitrified earthenware, and 
were supplied by Messrs. Doulton & Co. Malleable iron clips 
are used to hold them down, and felt pads iin. thick are 
5 The arrangement of the joints is shown in Fig. 5. 
‘our flexible stranded wire bonds are used at each joint. These 
were supplied by the American Steel and Wire Co. 

The power for working the line is supplied through three 
sub- stations from the Underground Electric Railway Co. “s 
power house at Lot's road, Chelsea, a full description of which 
was given in The Electrician, Vol. LIV., p. 4. Current is there 
generated at 11,000 volts three-phase and is converted to 
about 600 volts continuous current at the sub-stations. The 
main H.T. feeders, after leaving the switchboard, are led in 
an underground conduit to Earl’s Court, From here they 
run along the District Railway and Great Northern Brompton 
& Piccadilly Railway tunnels to Charing Cross, where the prin- 
cipal sub-station is situated. A full description of this sub- 
station, which also supplies a section of the District Railway 
and which will eventually also supply a part of the Charing 
Cross, Euston & Hampstead Railway, was given in The 
Electrician, Vol. LIV. p. 615. Further H.T. feeders aro 
taken from Charing Cross through the Baker Street & 


Fie. 5.—JoiNT IN Conpuctor RAIL. 


Waterloo tunnels to the other two sub-stations at Baker-street 
and St. George’s-circus respectively. These cables are of the 
three-core paper-insulated lead-covered type supplied by the 
Western Electric Co. They are hung on iron brackets bolted 
to the flanges of the segments of the tube. All the H.T. 
feeders are in duplicate and are so arranged that the two 
feeders supplying any one sub-station are never in the same 
tunnel. The equipment of all the sub-stations is similar to 
that already described in the article referred to in connection 
with the Charing Cross sub-station. Those at Baker-street 
and St. George’s-circus each contain three 800 kw. rotary con- 
verters. The sub-station plant was all supplied by the British 
Westinghouse Company under the supervision of Mr. S. F. 
Fortenbaugh. The L.T. track feeders are carried on the 
walls of the tunnels, but are not of great length, owing to the 
long sections into which the conductor rails are divided. Other 
cables are also carried on the sides of the tunnels for lighting, 
lifts and other purposes described below. 

The emergency lights in the tunnels, which are placed at 
intervals of 40 ft., and the incandescent lighting of the stations, 
are fed from a three-phase supply at 220 volts obtained from 
two stationary transformers in the sub-stations. Throw-over 
switches are provided, so that in event of one sub-station 
being shut down, connection can immediately be made with 
another. The tunnel lights are controlled from switches at 
each end of the platforms. All the lights in the exits are, 
however, supplied from sources entirely independent of the 
railway, connections being brought in at each station from 
the local mains, usually at 220 volts. The continuous-current 
supply for the arc lighting, lifts and fan motors, at about 570 
volts, is brought through special concentric cables in the tun- 
nels from the sub-stations, and is entirely independent of the 
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track feeders. A panel is provided in each station with throw- | and windows, and this is of uninflammable teak. Even the 
over switches, so that the lift, fan or are circuits can be | panels of the doors in the station-masters office are of metal. 
switched over to either the “up” or “down” sub-station, | The Tralfalgar-square and Regents-park stations are completely 
and an additional set of switches is provided, by means of | underground, and the booking halls are reached by short stair- 
which either of these circuits can be connected in cases of | cases. The station platforms are of concrete with stoneware 
emergency with the track, which is at about the same voltage. | edging similar in appearance to the new platforms on the 
The arc lamps are of the “ Maxim” pattern, similar to those | District Railway. 
Cy Am omer | Great attention has been paid to the problem of ventilation, 
j the whole of the arrangements for which were carried out under 
the supervision of Mr. G. Rosenbusch. Experience with the 
Central London Railway showed the importance of adequate 
| arrangements in this respect, and the system employed in the 
1 — T] Scale of Fect Baker Street & Waterloo Railway differs entirely from that in 
- is 9,9 — the older tube. Instead of the air being drawn out from one 
ENT end by a huge single fan once a day, as is done at Shepherd's 
| Bush, fans are provided at every station and work continuously 
all day long. By this means a column of air in each station is 
being continually renewed, and as by the movement of the 
trains these columns of fresh air are being constantly forced 
into the tunnels and replaced by columns of air requiring re- 
newal from the tunnels, practically the whole of the under- 
ground air is frequently renewed. The exhaust system was 
adopted in preference to the plenum system for several reasons. 
The movement of the incoming fresh air is down the passage- 
ways, and therefore assists the movement given by the trains 
to a horizontal column of fresh air, even adding to it by the 
injector principle, at the same time preventing the train from 
pushing fresh air up the passage-ways. If, on the other 
hand, the plenum system had been adopted, so the air 
passed out of the passage-ways, it is probable that the 
3 train would have pushed out a large proportion of the 
S newly supplied air up the passage-ways. Another 
feature of the exhaust system is that by taking out 
xi air in a closed duct from the top of the tunnels 
Fro. 6.—SECTION or Station SHOWING VENTILATING ARRANGEMENT. any smoke which might arise from unforeseen causes 
would be effectively removed and the exits aud pas- 
in use on the District Railway (see The Electrician, Vol. LIV., | sage-ways would be kept clear by the incoming flow of fresh air. 
p. 453). A particularly neat lowering gear is employed, the | The value of this feature was fully recognised by the Board 
carriage from which the lamp is suspended travelling in a guide | of Trade, who gave their unqualified approval to the exhaust 
fitting the curve of the tunnel. system as laid out. Fig. 6 shows a Ae section of a station 
The station buildings and interior decoration were designed | and illustrates the above points. The air inlet seen in section 
by Mr. Leslie W. Green. The construction consists of a steel | is at the extreme end of the platform, some distance from the 
framework covered with terra-cotta glazed blocks of a dis- incoming current of air down the lift and staircase shafts. 
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Fic. 7.— VENTILATING FAN AND MOTOR. 


tinctive dark ruby colour. The interior fittings are o£ simple Each fan has been designed to exhaust 1,000,000 cubic ft. : 
but artistic design, and the passages and subways are finished | air per hour, which is sufficient to renew all the air 1n the 
in ornamental coloured glazed brick. A different colour scheme | average length between the stations in both tunnels pn 
is employed in the interior decoration of each station, which | 30 minutes. As the path of suction is relatively short and the 
should facilitate the recognition of the different stations by | cross-section of the duct varies between 12 and 16 square feet; 
passengers in the trains. All the stations buildings are fire- | no great pressure and velocity were required, so the efficiency 
proof, and the only wood employed is the joinery of the doors is relatively high. Some tests were made at Waterloo, wher» 
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the ducts are longer and contain more bends than in the 
majority of stations, so that the results were less favourable 
than the average. The figures are given below :— 


Volts at motor terminals ........... „ 557 
Amperes taken by motoo rr 12 
Electrical horse-power supplied to motor ......... š 8:95 
Revolutions per minute .............. eee Sd s 242 
Air pressure at fan inlet in inches of water ........ 1:2 

Cubic feet of air per minuWle eee 18,250 
Horse-power-hour per 1,000,000 cubic feet per hour.. 8:l 


This result is very much better than that obtained on the 
high-pressure fan on the Central London Railway, where about 
l7 H.P. is required per million cubic feet of air per minute. 
The causes of this high efficiency, apart from the favourable 
conditions of pressure and air duct section, are partly in the 
design of the fans themselves. A typical fan, with its motor, 
is shown in Fig. 7. The size is above that usually employed 
for the volume of air to be handled and the pressure. This 
results in a comparatively low speed and a solidity of moving 
parts. The fan case is also large, a considerable area being 
left between the wheel and the housing. Another point to 
which great attention was paid was silence in running, and for 
this reason the inotor carrying the overhung fan wheel was 
mounted on a separate bedplate and foundations, so that no 
moving parts are in any way attached to the housing or air 
ducts, and consequently there is no tendency for vibration to 
be set up, and a sounding-board effect is avoided. The fans 
were supplied by Messrs. Heenan and Froude., of Worcester, 

The depot, shunting yard and car sheds are situated on the 
surface near St. George’s-circus, and are connected to the line 
by an inclined tunnel. The contract for the depot was entrusted 
to Messrs. Mowlem & Co., who carried out the demolition of 
the former buildings on the site and the excavation, new 
buildings, &c. Fourteen tracks are laid for the accommodation 
of trains. The car shed contains three tracks, and inspection 
pits are provided under two of these. The site also includesa 
repair shop, paint shop and one of the sub-stations, in addition 
to a small boiler house, stores and offices. Some machine 
tools are provided for carrying out repairs, and oneroom is set 
apart for armature rewinding. A staircase shaft giving access 
to the line is sunk from the sub-station, at the head of which an 
additional ventilating fan is placed. 

The Westinghouse electro-pneumatic system of automatic 
signalling is used, similar to that now employed on the District 
Railway, including the automatic train stop, but the arrange- 
ments are simpler, owing to the smaller number of junctions 
and crossings. A full description of the system was given in 
The Electrician, Vol. LIV., p. 615. Compressed air for working 
the signals is provided from the sub-stations. The whole of the 
signalling gear was supplied by the Westinghouse Brake Co. 
The arrangement of green and red lamps to repeat the starting 
signals so that they are visible from all along the platforms 
familiar in the stations of the District Railway is also employed. 
A track-vultage indicator is provided at the entrance of every 
tunnel, by which the driver can see at a glance whether the 
section in front of him is “live.” 

A very complete telephone system is installed. There are 
local exchanges in the station-master’s office at each station in 
communication with each other and the London telephone 
system, and a pair of bare wires is strung up along the side of 
each tunnel, to which the driver or conductor of a train can 
connect a portable telephone set and put himself in communi- 
cation, not only with the nearest station, but with either sub- 
station, the depot or the main generating station, or, indeed, 
to any telephone number in the London District. 


(To be concluded.) 


Metals and their Ferro-Alloys Used in the Manufacture of 
Alloy Steels.—Dr. O. J. Steinhart, F.C. S., has sent us 
an excerpt from the Z'ransactions of the Institution of Mining 
and Metallurgy, containing a concise account of the present 
position, manufacture, history and some commercial and 
Statistical data on metals and their ferro-alloys used in the 
manufacture of ferro-steels. The use of electric furnaces and 
electrolytic processes for refining and smelting such metals as 
nickel, chrome, tungsten, molybdenum and vanadium is brietly 
outlined but not gone into in detail. 


SERIES TRANSFORMERS FOR WATTMETERS. 
BY LANCELOT W. WILD. 


Alternating-current wattmeters and ammeters having a capa- 
city of 100 amperes and upwards are now very generally 
arranged to work with series transformers. The current to 
be measured is passed through the primary winding of the 
transformer, and the secondary winding is connected directly 
to the main current coils of a wattmeter or ammeter having a 
capacity of 10 amperes or less. The main object of this 
arrangement is to avoid the large errors due to the effect of 
eddy currents that occur when a conductor of large section is 
brought into the instrument iteelf. 

For instruments having a capacity of 200 amperes or less 
eddy currents can be practically eliminated by winding the 
coils of the instrument with a cable consisting of a number of 
fine wires insulated from each other and stranded so that each 
wire occupies in its course every position in turn with regard 
to the central axis of the cable. For currents of a greater 
magnitude than 200 amperes this method of stranding becomes 
impracticable, hence the necessity of using series transformers. 

he following two examples will serve to exhibit the magni- 
tude of the errors that occur when a solid conductor is used 
for the current coils of a wattmeter :— | 

First Example.—Wattmeter for a maximum current of 
50 amperes. Conductors copper strip lin. by 0:028 in. wound 
in two coils of 24 turns each. The following errors were found 
by testing against another instrument of proved reliability. 


Frequency .. D.C... 50 .. 50 50 100 100 .. 100 
Cos W. — . 10 0˙48 0˙20 10 0:48 .. 018 
Error (% low) .. nil 04 1:6 45 17 91 ..72 


The above errors were due almost entirely to eddy. currents 
in the copper strip, the instrument in other respects being a 
good one. 

Second Example.—Wattmeter for a maximum current of 
300 amperes. Conductors 0:75 and 0:25, two coils of one turn 
each. The following errors were found 


Frequency ........ D. C. 50 . 50 cycles per sec. 
OOD: ioris Ew — . 19 .. 0°50 
Error (% low)...... nil 2:5 ..80 


In this case the errors were greatly reduced by reason of 
there being present a large amount of self-induction in the 
voltage circuit. 

The use of series transformers may also introduce serious 
errors into alternating-current instruments, unless they are 
carefully designed. In order that accurate results may be ob- 
tained it is necessary that thecurrent ratio of the transformers 
be as nearly as possible equal to the winding ratio, and also 
the phase difference between primary and secondary currents 
as small as possible. This result must be obtained by reducing 
the core loss and magnetising currents to a minimum and by 
paying very careful attention to the question of magnetic 
leakage. The absence of magnetic leakage is of the very 
utmost importance, as is shown by the following test :— 

On an iron core consisting of 100 sets of stampings of an 
average thickness of 0.018 in., the total area of iron being 
1:30sq. in., and the length of magnetic circuit being 12 in., 
were wound four coils of No. 14 wire, each of 50 turns. Two 
coils were wound on one side of the iron circuit, and two coils 
on the other side of the circuit, With these windings could 
be obtained a primary and secondary winding each of 100 
turns, with the primary and secondary each divided equally 
between the two sides, or with the primary on one side and 
the secondary on the other. Two wattmeters, each of 10 
ampere capacity were used, one in the primary and the 
other in the secondary circuit. The wattmeters were first 
standardised together and brought into agreement without the 
transformer. When the transformer was connected into the 
circuit, the following errors were found in the readings of the 
secondary instrument. 


Winding. Periodicity. Cos G. Amperes. Error of reading. 
P. & S. together 50 .... 1:00 Pu . 08 7 low 
P &S. opposite ...... 50 1:00 10 45 4o low 
P. & S. together ...... 50 050 .... 10 10 4 high 
P. & S. opposite ...... 50 050 .... 10 75 % low 


The much arger error when the primary and secondary 
were wound on the opposite sides of the core is due entirely 
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to magnetic leakage, which operates in two ways, firstly by 
causing the secondary current to lag behind the transformer 
volts, thus bringing the secondary current more nearly into 
phase with the magnetising current, secondly by increasing the 
transformer volts and thus increasing both the magnetising 
current and core loss. a 
In order that the magnetising current and core loss may be 
reduced to a minimum, it is necessary to get rid of magnetic 
leakage. The ampere turns should also be large and the 
magnetic reluctance small. Also the volts per turn should be 
as small as possible. These requirements are to a great extent 
contradictory. It hardly pays to increase the area of the iron 
much above 1 square in., as the decreased: magnetic reluct- 
ance obtained is counterbalanced by the increase of resistance 
of the secondary winding. Again it hardly pays to increase the 
ampere turns above 1,000, as any additional increase must be 
accompanied by an increase of the length of magnetic circuit, 
owing to the necessity of working the winding at a lower 
current density to avoid undue heating. 

The resistance of the wattmeter should be as small as possible 
in order to reduce the volts per turn in the transformer, and 
the self-induction of the wattmeter coils should also be small 
compared with the total CR drop in the secondary circuit, other- 
wise the secondary current will approach in phase to the mag: 
netising current, and increase the error on high power-factors. 

Having recently had occasion to design for use.in the West- 
minster Electrical testing Laboratory a set of transformers for 
use with a wattmeter having a capacity of 1 ampere, the 
writer finally decided upon the following design :— 

. Fig. 1 shows the iron core, its dimensions being 2in. by 
2in. inside and 4in. by 4in. outside. The stampings were 
0:013 in. thick on the average and 100 pairs were used. The 
length of the magnetic circuit was 12in. and its area 1:30 
square in. Allsecondary windings were alike, each consisting of 


Fra. 1. 


Fra. 2. 


1,000 turns of No. 22 wire wound one-half on each side of the core, 
and arranged for connection in series or parallel. The primaries 
eomprised two coils of 50 turns each of No. 14 wire for the 
10 ampere transformer, five turns of 14 x 0:028 copper strip 
for the 100 ampere transformer, and one turn bent round as in 
Fig. 2 for the 1,000 ampere transformer. Thus the fu'1 load 
of each tranaformer was 1,000 ampere turns, and by connecting 
the primaries and secondaries in series or parallel three different 
ranges could be obtained with each. The transformers weigh 
about 7 Ib. complete and fit into a space 6 in. x 4in. x 34 in. 
From tests quoted further on it will be seen that magnetic 
leakage is entirely negligible in these transformers. 

Before starting upon the construction of the transformers, 
the core loss and magnetising current had to be determined 
throughout their working range. This was carried out by the 
method described by the writer in The Flectrician, Vol. LIV., 
p.129. The core-loss current was measured by means of a 
wattmeter and the. magnetising current by means of an 
ammeter and wattmeter, taking the core-loss current as that 
component of the total current which is in phase with the 
transformer volts and the magnetising current as that com- 
ponent of the total current which lags 90 deg. behind the 
transformer volts. The results obtained are given in the form 
of curves (see Fig. 3), in which the ordinates are expressed in 
millivolts per turn, and the abscissee in ampere-turns. These 
curves apply to this particular sample of iron only, and to a 
core of 1:3 sq. in. section and 12 in. magnetic length. 

Since the full-load current of the wattmeter was 1 ampere 
and the whole resistance of the secondary circuit 10 ohms, it 
follows that the total CR drop was 10 volts and the millivolts 
per turn at full load 10. The magnetising current was 
0:52 per cent. at 100 œ per second, and 0:32 per cent. at 50 c. 
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per second, while the core loss current was 0:21 per cent. at 
100 ~ per second, and 0:39 per cent. at 50 ~ per second. 

It was caleulated that the self-induction of the secondary 
amounted to 0:5 volt only at 100~ per second, and 0:25 per 
cent. at 50:o per second. In this: case it was, therefore, suffi- 
ciently accurate to take the secondary current as being in 
phase with the transformer volts, and consequently in phase 
with the core loss current, and 90.deg. from the magnetising 
current. Had the self-induction of the wattmeter coils been 
larger, it would have been necessary to split the core loss 
current and magnetising current into two fresh components in 
phase with and 90 deg. from the secondary current. This can 
be done quite easily, graphically if the self-induction of the 
secondary circuit is accurately known. The difficulty is to 
determine with sufficient accuracy the amount of self-induction 
in the secondary circuit when it is large enough to affect 
results, especially as self-induction in the wattmeter coils may 
induce magnetic leakage to declare itself in the transformer, 
and thus cause a further increase of selfinduction. The core 
loss current being practically in phase with the secondary 
current causes a constant error of 0'2 per cent. at 100 c, per 
second, and 0:4 per cent. at 50 c, per second, the wattmeter 
reading low. The magnetising current has no effect on non- 
inductive load. On inductive loads it tends to cause the watt- 
meter to read high, the error being proportional to the tangent 
of the angle of lag. 

12 


4 5 
Ampere Turns, 


Fra. 3. 


The errors due to core loss and magnetising current have 
been calculated out to the following :— 


Frequency, & per sec.. 5 50 50 50 100 100 100 100 

Power-factor ........ 100 0.75 0:00 025 100 075 050 0:25 

Core loss error % .... 04a Osa Osa Orda 02a 02a 032a 03a 

Mag. cur. error 7 .... nil 07b 14b 3:0b nil  0:45b 09b 2-08 

Nett error ùꝶ 777. 0:4a 03b 1°00 2:60 02a 025b 07b 18b 
a low b high. 


These figures are calculated for full load — viz., 1 ampere, 
the error being expressed as a percentage of the true watts, 
not the apparent watts. For a smaller load the errors would 
be somewhat greater, the magnetising current curve not being 
a straight line. 

In order to prove the accuracy of these deductions the first 
completed transformer was tested with its wattmeter, against 
another larger wattmeter with the following result :— 


Secondarycurrent,amp. 1 1 1 1 1 1 1 1 


Periodicity ......... n 50 50 50 100 100 100 100 
Power factor ........ 1:00 0°75 0°50 0:325 1:00 075 0°50 0°25 
Error ů ß 03a 03b 09b 2:5b 0:29 0'2b 0°60 1-60 


A. E a low. b high. 

The agreement between the results obtained and those cal- 
culated are very satisfactory, for the greatest divergence 
obtained was 0:2 per cent only, and this was on a low power- 
factor, where the experimental conditions were not so favour- 
able as on the higher power factors. 

Incidentally the curves of core loss have brought out rather 
an interesting fact not hitherto published—namely, that 
between values of Bas of from 200 to 400 the core loss 
reckoned in watts increases as about the 27th power of 
Bamas Which contravenes the Steinmetz law (or rule), and 
is quite different from results commonly obtained at ordinary 
transformer iron densities of 2,000 to 8,000 Bus. 
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THE CARBON REGULATOR FOR AUTOMATIC 
BOOSTER CONTROL. | 


The method of automatic booster control described in 
this article has only recently been introduced into this 
country. It is, however, in successful use on several of 
the American railway systems and large industrial works 
in the United States. 

The chief feature of the method is a special apparatus 
known as the carbon regulator shown in Figs. 1 and 2. 
It is a neat and compact apparatus, and occupies about 
the same space on the switchboard as an ordinary watt- 
hour meter. The regulator itself consists of a number of 
piles of carbon dises which are subjected to the varying 
pressure of a lever. From one end of this lever is freely | 
suspended the soft iron core of & solenoid which carries | 
the entire generator load, while to the other end is attached | 
a helical spring, whose tension may be adjusted by hand 
to counterbalance the pull of the solenoid at any desired 
load on the machines. Slight variations of load above or 
below this amount will cause changes in pressure on the | 
carbon piles resulting in wide variations in their contact 
resistance. Advantage is taken of this resistance varia- 
tion to control the field excitation of the battery booster, 
usually through the intermediary of a small exciter between 
whose fields and the carbon piles connections are made 
similar to those of a Wheatstone bridge, the current in the 
exciter fields varying in direction and amount with changes 
in the pressure on the carbon piles. 

The arrangement of connections is shown diagram- 
matically in Fig. 3. Gi G are the main generators, he 
series regulating coil carrying the main current being 


shown at H. The battery XYZ in series with the booster 


armature D is connected across the mains, and its single 
set of field coils F are supplied by the exciter E. The 
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Fic. 1.—Front View or AvTOMAT1C Carson REGULATOR. 


motor driving the booster is not shown in the diagram. In some cases 


the exciter is driven by a chain from the booster set, but a separa e 
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Fie, 29, —AvToMaATIC CannoN REGULATOR SHOWING SOLENOID. 


enable the carbon regulator, KL, to vary the field of the excitor are 
shown, N and Y being the middle points of the variable resistance 
. and battery respectively in the Wheatstone's bridge arrangement. 
: It will be noted that the construction of the booster machine is 
greatly simplified by the absence of the usual series field coil carrying 

the whole load of the station. 
. The constant load falling on the generators may be adjusted at 
any desired point by adjusting the tension of the spring above 

mentioned, which adjustment is instantly made, and may be altered 
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Fia. 3.—Dracram or CONNECTICNS. 


from time to time during the day to meet changes in the load con- 
' ditions; the battery cither simply“ floating, or taking a continous 
, peak discharge, or a net charge, according to the adjustment, while 
| always taking automatically the momentary fluctuations of load. 

In the case of regulators for very heavy currents, an inverted 
U-shaped armature is suspended over the main bus bar instead of a 
solenoid being used. Since the carbon regulator responds to very 
small changes in the generator load the system is self-corrective, 
and no accurate pre-determinations or adjustments are required. 
A large ‘ factor of safety " is introduced in the design of the regu- 
lating apparatus, which counteracts the effect of any adverse con- 
ditions (such as low temperature, &c.) which might otherwise impair 
the sensitiveness of regulation, thus ensuring good results under all 
circumstances. 

It is claimed that the sensitiveness of the regulator is as great 
under heavy load conditions (when close regulation is most im- 
portaot) as at times of lighter loads, a result which it is difficult to 
secure in cases where the field windings have to be shunted with 
increasing loads, thus impairing the regulation at the very time 
when it should be most effective. By the use of this adjustable 

resistance in the field-controlling circuits, the sensitiveness of regu- 
lation can be varied at will, permitting the operator to maintain, 


— eee 


motor is now more frequently employed. The connections which | when necessary, a constant load on his machines, or.at other times 
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to divide the fluctuations of load in any desired proportion between 
the battery and the generators, thus taking advantage of the over- 
load capacity of the latter. 

The action of the lever on the carbons is Jimited in either direction 
by adjustable mechanical stops which may be set to limit the battery 
charge and discharge to any predetermined maximum. When this 
limit is reached any further swing of the load will fall on the gene- 
rators. The booster is thus protected against excessive overloads at 
times of abnormal fluctuations by bringing into service the overload 
capacity of the generators without opening the battery circuit- 
breaker, while sensitiveness of regulation under normal conditions 
is not impaired. This is an especially important feature of this 
method of control, eliminating as it does the annoyance incident to 
the opening of the battery circuit-breaker on overload, which almost 
invariably results in a destructive load on the machines or the open- 
ing of their breakers and the consequent total interruption of power 
on the line. 

The Chloride Electric Storage Co., to whom we are indebted for 
the information contained in this article, have already supplied several 
shunt- regulating boosters with this type of control for use in this 
country. 


TECHNICAL CONSIDERATIONS IN ELECTRIC 
RAILWAY ENGINEERING. 


Below we give an abstract of the conclusion of the discussion 
on Mr. F. W. Carter’s Paper on this subject read before the 
Institution of Electrical Engineers on January 25th. The 
Paper was published in our issues for January 26th and Feb- 
ruary 2nd, and an abstract of the discussion on the first even- 
ing was given in our issue for the latter date. 


Mr. T. H. SCHOEPF (British Westinghouse Co.) said he had been 
struck by the analytical metbod which the author advanced for working 
up train curves. He bad had to work up many hundreds of such curves 
and did not agree with the author that the analytical method would, in 
any given case, save any time or labour, and it was certainly not so 
accurate as the point to point method. If Mr. Caiter had to give 
guarantees of an equipment to maintain schedule speeds, and also on the 
question of energy consumption, he thought he would agree with this. 
The analytical method gave no information which would guide in choosing 
a motor of sufficient service capacity for the work in hand. For instance, 
to determine the service capacity, the characteristic of the motor was 
known, to start with, so far as its heating was concerned, and they must 
know the root mean square current and the full voltage, which settled 
once for all the heating effect resulting from the copper and iron losses. 
But this could not be got by an analytical method. The point to point 
method must be adopted in’ order to get this and to be able to say that 
the motor is of the service capacity for the work required. In discussing 
the Paper he proposed to deal more partioularly with the statements in 
it on single-phase equipments, for the conclusions on this point were 
to him most novel, and differed from the conclusions arrived at by the 
majority of those engineers who were responsible for the development of 
single-phase traction. It was stated in the Paper that the weight to be 
added to the train for the inertia of the rotating parts was 8 to 10 per cent. 
in the case of continuous current, and it might be as much as double with 
single-phase. His experience led him to differ from this. He had had to 
calculate this matter very carefully, and he had adopted 10 to 12 per cent. 
for continuous current, and 12 tv 15 per cent. for single-phase. Of course, 
the weight of the train and its composition as to motor cars and trailer 
cars influenced this, but he would take two cases that were well known. 
In the equipment of the Metropolitan Railway in London, the actual 
calculated value to be added to the train was 12:1 per cent. For a train 
equipped with single-phase motors which would be suited for the sub- 
urban service on the London, Brighton & South Coast Railway, the extra 
weight was 14 5 per cent. Asa matter of fact these figures could not be 
properly compared. because the Metropolitan trains weighed 160 tons and 
the trains proposed for the L. B. & S. C. Railway would only weigh 105 
tons. Thereforeit really came down to & mere fraction of some percentage 
as the weight which should be added as between the two systems. With re- 
gard to leakage currents with the alternating current, he pointed out that 
in the gas or water pipe there would be an induced E.M.F., which would 
counteract the induced E.M.F. in the rail return, so that in his opinion 
the effective drop in the rail giving rise to electrolysis should be only 
the ohmic drop, aud with alternating current and higher voltages 
there would be less current, less drop &nd therefore less leakage, 
and not equal leakage as stated by the author. Then the author 
said that in order to overcome this handicap, as he thought, upon 
the single-phase system it would be necessary to go to 6,000 volts 
on the trolley or use a negative booster. With regard to the destructive 
effect of the electrolytic action with the leakage current, he had dis- 
cussed this matter with Mr. Kintner, an American engineer who had 
carried out very exhaustive tests, and he said it was practically nil. These 
tests were reported in the Electric Journalfor November. In his opinion 
he did not think a negative booster was needed. He had investigated the 
question very carefully and made tests, and he thought the drop in vol- 
tage was one that could be dealt with, and he did not think that drops of 
from 60 to 100 volts were excessive, because the indications were that 
there was no destructive effect from the leakage carrent in the return 
circuit or rail return. 6,000 volts single-phase was to be exceeded on the 


New York, New Haven & Hartford Railway, portions of which the 
American Westinghouse Co. were converting; 11,000 volts were being 
used on the trolley. In Sweden he had been present at experiments with 
20,000 volts on the trolley, and he was prepared to say that no difficulty 
would be experienced with this voltage ; in fact, he believed we should 
come to it. Ina further comparison between continuous current and 
single-phase equipments, the author had stated that tbe range of power 
for the single-phase was not so wide as that of the continuous current. 
This might be true, but he did not think that had auy bearing on the case, 
for the simple reason that, if a motor was required for suburban traffic, 
where there were a great number of stops, and a high rate of acceleration, 
and not high maximum speed, one type of motor would be used—a 
motor with a particular characteristic—but if the motor was wanted on 
a railway for long-distance rans, at a high maximum speed, acselera- 
tion being slow, another type of motor would be adopted. Mr. Dawson 
had so completely replied to the author on the question of efficiency, 
that anything he himself might say on the matter would be super- 
fluous. The author had stated that a single-phase motor with a 
given shell (what was meant by this he was not sure, but he supposed 
it meant a motor which would go in a given space of bogie 
truck, and that, of course, fixed the general shape of the shell) was 
some 15 to 20 per cent. heavier than the direct-current motor of equal 
capacity. As a matter of fact, the motors that he had dealt with showec 
that a 150 H.. motor weighed 5, 389 Ib. for direct current, and an alter- 
nating-current motor of the same capacity weighed 5,5501b. These 
figures spoke for themselves. He agreed with the author that the rating 
of a continuous-current motor gave no information of its service capa- 
city, but he did not agree that the service of an alternating-current motor 
was only half that of a continuous-current motor of the same capacity. 
The author further stated that the weight of any given train equip ped 
with single-phase was considerably heavier than a train equipped for 
direct current. In reply to this he could only say that on the Metro- 
politan Railway, with continuous current, the weight of one motor coach 
and its equipment was 29,5001b., whilst the similar equipment for the 
L. B. & S. C. Railway worked out to 31,500 Ib., only 2 per cent. difference, 
and not 30 to 40 per cent., as stated in the Paper. Reference was 
made in the Paper to the single-phase equipment on the Indianapolis 
and Cincinatti* line, and the weight of the car equipped is given as 
96,7001b. This was correct, but the coach would seat 54 passengers, 
eight more than the ordinary car would seat on an American inter. 
urban line. Farthermore, there were two passenger compartments with 
& division between, there was a luggage compartment with a division 
between that and the passenger compartment, and there was a lavatory 
and a parcels rack, all of which were divided off, and the distance between 
the centre pins of the bogie was greater than was customary with inter- 

urban cars there. All these things made the car body considerably 
heavier than the standard car bodies referred to by the author. Asa 
matter of fact, he knew for a certainty that that car body, under frame 
and bogies, weighed 68,000 1b. Furthermore, the equipment was heavy, 
and the reason for this was that it worked on three voltages. One was 
550 single-phase in the town of Rushville, 3,300 volts alternating on the 
private right of way, and 550 continuous in Indianapolis. All this would 
explain the considerable difference in weight. 

Mr. H. M. HOBART said two things would be agreed upon —viz., that 
for main-line working high-tension was absolutely necessary, and that 
for this overhead construction must be adopted. This part was well 
carried out by single-phase, but it appeared to him that in the motors 
there was a disadvantage with single-phase. It had occurred to him, 
therefore, that there would be some advantage in using the good feature 
of single-phase—viz., the overhead construction, in combination with a 
high voltage continuous-current motor. This motor had not been used 
here before through misconceptions. In designing dynamos for gene- 
rating stations there was unlimited space, and it was found that better 
commutator results could be obtained by increasing the diameter and 
having more poles, and so we had come to think we could get better com- 
mutating results with reasonable voltages, say, 550 volts. Bat the prob- 
lem of railway motor design was considerably different. There was re- 
stricted space and also restricted length parallel to the shaft, and as we went 
to higher voltages actually better results could be obtained with regard 
to commutation. Whereas 600 volts might be a most favourable 
voltage for commutation purposes for motors of 30 H. r. to 40 H.P., 
used up to recently in street tramway work, better commutating results 
could be obtained by increasing the voltage as the necessity for increasing 
the capacity arose. With main-line working, motors of 150m.P. and 
upwards per axle would have to be adopted—even motors of 300 H. . and 
350 H.P. might be used—and it was absolutely necessary to get them as 
compact as possible. With a given diameter the problem was altogether 
changed from dynamo design where the diameter was increased with 
increasing output, for anybody with the slightest acquaintance with the 
calculation of commutation properties of motors would find that with a 
fixed diameter one was absolutely aided in getting good commutation 
with higher voltage. This consideration, almost exclusively, had stood in 
the way of raising the voltage of continuous-current motors for traction. 
He thought that a fraction of the expenditure in developing the single- 
phase motor up to its present stage—which was considerably wanting 
when subjected to direct comparison—would have produced a highly 
satisfactory continuous-current high-voltage motor, and he trusted that 
manufacturers would give this their consideration. 

Mr. C. F. JENKIN (Messrs. Siemens Bros. & Co.) said that Mr. Dawson 
at the last meeting spoke almost entirely about the compensated repul- 
sion motor. He should like to say a few words about the compensated 
series motor, as he regarded the author's remarks, speaking generally, as 
being equally applicable to the one sort of motor as the other. For 


* A description of this line appeared in The E lectrician, Vol. LIV., p. 787. 
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Instance, it was stated that the range of power was more limited with the 
alternating-current motor than the continuous-current motor. As a 
matter of fact, in laying out a motor for a particular service there was no 
limitation owing to this range of power, and, therefore, it was no detriment 
to the motor that the theoretical range of power was less in one case than 
the other. The author also stated that there was also a less favourable 
speed torque with alternating than continuous current, but he thought 
this was entirely a misapprehension. If they referred to Fig. 3 of the 
Paper (Fig. 2, The Electrician, January 26. p. 597), where the character. 
istic curves were given, and very fairly plotted out, it would be seen that 
the single-phase fell to the left of the continuous-current curve— i. e., for 
a given tractive effort the speed was lower for the alternating.current 
motor. In other words, the motor was rather more self. regulating than 
the continuous current. On such a diagram as this, the shunt continuous- 
current mctor would be represented approximately by a vertical line, 
and would be rated at constant speed for all torques. Comparing the other 
two curves with this imaginary straight line, the advantage which the 
series had over the shunt motor was that it fell to the left of it and the 
alternating-current still more to the left. The only difference between 
the single-phase curve and the continuous curve was that the single-phase 
motor was more self-regulating. The fact, therefore, that the alternating- 
current curve was to the left was an advantage. The author had referred 


to the lower efficiency of the alternating-current motor. Figures had 


been published for the motors used on the Oerlikon line. They were 
200 n.r. motors and at full load the efficiency was 92 per cent., and this 
did not seem to him to leave very much to be desired. The motors were 
designed in the ordinary way with commutating poles between the main 
poles, which enables good commutation to be obtained without the use 
of resistances, or only very small resistances, in cirouit with the armature 
coils, and so saves loss there. Mr. Dawson’s remarks with regard to weights 
were quite fair, and had been checked already. On a line in Germany built 
by the Biemens-Schuckertwerke, the first line in the world on which series 
commutating motors were used,* certain calculations were made before 
single-phase was adopted. When the line in question was taken over, it 
was partly equipped on the three-phase system and it became necessary 
to ascertain whether it should be completed or altered. Complete calcu- 
lations for the three systems were gone into, and the results were as 
follows : The efficiencies of the systems were reckoned from 'bus bars to 
the tyres of the wheels. The efficiency with three-phase was 66 per cent., 
continuous-current 62 per cent., and with single-phase 71 per cent. For 
the same systems the cost of installation—viz., equipping the line and the 
motors, worked out in these ratios 116, 125, 100, respectively. It would 
be seen that the single-phase was 16:25 per cent. cheaper and something 
like 8 per cent. higher in efficiency. This showed that in some cases 
single-phase was very much in the running. He would point out, how. 
ever, tbat these figures were not applicable in general cases, but only to 
this particular instance. One statement made by Mr. Dawson as to the 
advantage of single-phase motors he did not think could be u held — viz., 
that the acceleration curve could be made to go up straight from the 
start, or just after, op to the maximum speed —i. e., that there was practi- 
cally uniform acceleration up to full speed. That certainly could be done, 
but it seemed to him to be unfavourable and to involve a larger maximum 
load on the motor by so doing. The economical load on the motor occurred 
where the straight line of the acceleration curve finished, and began to go off 
on to the characteristic curve. With this up to full speed it would mean 
a higher maximum load on the motor, and he did not think this should be 
done on a railway. Owing to the method of control the voltage could be 
raised, whilst accelerating, to a higher value than would be afterwards 
used when running, and this would enable one to get a form of accelera- 
tion curve which Mr. Dawson £poke of, but with the extra load on the 
motor "an he had mentioned. He did not think this system was really 
avauable. 

Mr. P. V. McMAHON (City & South London Railway), speaking on 
the question of sub-station efficiency, said that the author gave the 
maximum as 78 per cent., and Mr. Dawson 74 to 75 per cent., which 
could be obtained with a continuous-current system. By this he took it 
was meant three-phase generation and distribution, with transformation 
at the sub-station. But in the ordinary complete continuous-current 
three-wire system with sub-stations, with 2,000 volts across the outers 
and 500 volts on the working conductor, as was the case on the City & 
South London line, the efficiency of one of the sub-stations, 22 miles 
from the generating etation, including every loss, was 86 per cent., and 
another sub-station, 53 miles away from the generating station, gave an 
efficiency of 81 per cent., whilst the efficiency of the whole line between gene- 
rating station and the locomotive bus bars was 90 per cent. He would not, 
however, advocate a system of this sort for heavy suburban traffic such 
as would be met with on the London, Brighton & South Coast Railway, 
bat he did not see why advantage could not be taken of the three-wire 
method of distribution combined with the single-phase system. In this 
way & good deal of the rail-drop would be got over, for a very much higher 
current density per mile of track could be used without having the same 
rail-drop and the same troubles from electrolysis. The question of 
balancing might naturally arise, but years ago there were people who 
did not believe that the three-wire system could be used at all for 
traction, but five years’ actual experience had shown there was no difficulty 
in balancing. Originally he had installed large balancers, but the traffic 
was now balanced so well that the balancers were never used. There had 
seemed to be some condemnation of the third rail, but he did not agree, 
for it had many advantages over the overhead system. Probably, if the 
overhead sytsem were properly constructed, it might be preferable, but 
the cost would be greater as compared with the ordinary third-rail system. 

* The Electrician, Vol. LV., pp. 757 and 808. ; 

t [This takes account of the fact that a large part of the energy is deli- 
vered directly to the line without passing through sub-stations,—Ev. E.] 


He did not see that points and crossings presented any greater difficulties 
on a main line than on a tunnel railway, With the use of higher voltages, 
of course, it might be inadvisable to use the third-rail system, but gene- 
rally speaking the danger to workmen was merely a question of education, 
and it might be of interest to state that with 15 years’ experience he had 
never had any accident to a workman due to the 500 volts third rail. He 
thought the third and fourth-rail system was absolutely barred from main- 
line working with locomotives. With motor cars there wae a longer dis. 
tance between the points at which the current was taken up on one side 
and returned on the other. This distance was very short on a locomotive, 
and he did not think it possible to use the fourth rail under these conditions. 
Mr. W. M. MORDEY objected to the author’s condemnation of one- 
phase working, and his conclusion that main-line electrification was hope. 
less ; although the author must logically arrive at that second conclusion 
if he condemned one-phase working. The author was convinced tbat 
nothing could be more effective and economical than the Liverpool- 
Southport direct-current system. To begin with, this was not direct 
current—it was alternating current up to the sub-stations. Then, nine 
people, the speaker believed, had been killed on this line already. Surely 
high-tension overhead work could not be as dangerous as low-tension 
direct current, Mr. McMahon was to be congratulated upon his exemp- 
tion from accidents, but at Newcastle and Liverpool and elsewhere there 
had been a great many fatalities, Tunnel conditions, as on the City & 
South London Railway, were quite different from main.line working; no 
one would dream of runuing live rails through miles of open country. 
What was this want of efficiency that the author made so much of! The 
characteristic curves of a continuous-current railway motor might show 
that for a large range of output the efficiency was nearly 90 per cent., but 
reference should also be made to Fig. 7 of the Paper (Fig. 6, 7 he 
Electrician, January 26, p. 598), which gave the train losses. If this 
diagram were analysed, it would be found that the author—for some 
matbematical reason which was, no doubt, a good one—had taken the 
mean running speed and multiplied it by the square root of the stops per 
mile. Therefore, taking the abcissa 36 in the diagram, it would be 
found that the train resistance, which was the real thing, accounted 
for 16:6 per cent. of the energy that reached the train; braking accounted 
for 53:5 per cent. of the energy that reached ‘the train, and the starting 
resistances, with all the advantages of series-parallel, accounted for more 
than driving of the train—viz., 17°8 per cent.; the motor and gear accounted 
for 12 per cent., or nearly as much as the driving of the train. 
Further down on this curve the figures got a little better. At 24 
the train resistance took 43 per cent., and the braking took 33 per cent. 
of the energy that reached the train. He did not think single-phase 
advocates need be very much afraid of not equalling that result. 
There were two examples of direct-current work—viz., Liverpool, where 
they boasted—and quite rightly —of a very high result, indeed, in accele- 
ration. This wes a typical suburban line with many stops, short 
line, good slow average speed, but the energy spent on actually driving 
the train was 21 per cent. of what reached the train; braking absorbed 
50 per cent., and the motors and starting resistances 29 per cent. between 
them. How were they going to get over that terrible 50 per cent. ? In 
one system, a clever engineer sought to get over the difficulty by placing 
each station on the top of s little hill, with the result that the efficiency 
was more than double that of the Liverpool line. The Central London 
train efficiency was 46 per cent.; their braking accounted for 28 per 
cent, and the motors and starting resistances—series parallel direct-cur- 
rent motors—accounted for 23 per cent.; half as much as the train got. 
Alternating-current motors were condemned by the author on account of 
their low efficiency. He stated that “the power and energy generated 
must be’’—as if it were a law of nature some 30 per cent. greater” 
with alternating-current motors, because the efficiency of the direct- 
current motor was higher." Allowing, for the sake of argument, that the 
alternating-current motor was lower in efficiency—he thought they were 
and would be—the conclusion which the author came to was not 
consistent, because in one part of the Paper he admitted that 
the all-day efficiency was about 9 per cent. better with the alternating 
than direct current up to the train, so that he had, on the distri- 
bution system, recovered that extra loss of power in the motor. 
Then the author eaid that power and energy must be about 30 per 
cent. higher. But why must they? This meant that the plant 
capacity must be higher and the peak load must be higher. Why must 
it all be higher ? there was anything in what they had all been be. 
lieving—that it was better to regulate with back E.M.F. than with wasteful 
resistances —this could not be true. Let him again, for the sake of argu- 
ment, admit this extra 20 per cent. loss, even then the author’s conclusion 
was not right. He (the. speaker) had made a test some time ago on a one- 
phase locomotive with this result. There were 15,000 volts on the line at 
50 periodicity. He got 34 per cent. more than full load torque with only 
38 per cent. of full load current. He did not know the power factor, but 
taking it at unity, that meant that the difference between the direct 
current would be as 4:1 in the load on the station with motors in 
parallel. With the motors in series-parallel the difference would be as 2:1, 
so that instead of 30 per cent. more it would be 50 per cent. less. It must be 
remembered that they must have the equivalent of variable ratio gear, and 
back E.M.F. regulation, and this could only be obtained with alternating 
current. Theauthor's reference to boosting showed an arrangement that 
forced the return current into the rails, but the object of a booster should be 
to get the current out of the rails. Four years ago his friend, Mr. B.J enkin, 
and himself read a Paper on this subject before the Institution of Civil 
Engineers, which was discussed for four or five evenings, but nobody 
then believed in one-phase working, and at the end of the discussion he 
(Mr. Mordey) stated that they were prepared to wait for ten years for one- 
phase working, which they felt must come. They argued that there musí 
be overhead construction for open country work, as well as high tension. 
If there was high tension they must reduce the pressure at frequent 
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intervals with etatic transformers, and not rotaries, and this meant alter- 
nating current. Further, to work economically, variable ratio gear must 
be used; that meant alternating current. They must have, or should 
have, variable E.M.F. so as to use high-tension outside and low-tension 
in the tunnels and the stations —alternating current again—and they 
must have overl.ead line simplicity—i.e., they must approximate to the sim- 
plicity of the ordinary trolley system, and this brought them to one-phase 
working. If that was so, Mr. Jenkin and himself argued, four years ago, 
they wanted a motor. Since then half a dozen motors had put in an 
appearance. 

Mr. F. W. CARTER then ro:e to reply to the discussion. He said that 
if Mr. Mordey would read the Paper again he would see that it did not 
condemn single-phase current altogether. Anything he had said about 
single-phase current had been in its application to suburban service only, 
and to severely euburban service. With a mild service using about the 
came speed as a steam line, then there was not much to be said against it, 
but with a severe suburban service he still held that the single-phase 
alternating-current system would not hold its own sgainst the direct- 
current syrtem. Mr. Dawson had spoken at length on the Paper, and if 
he replied to this speaker pretty fully, he would probably cover a good 
many of the other points raised. In the first place, Mr. Dawson had mis- 
understood two or three points raised in the Paper. For instance, he had 
discovered something about the lower power factor of the alternating- 
current system as compared with continuous current. Whilst he (Mr. 
Carter) did not admit that the power factor was any higher, he had not 
said anything about it in the Paper one way or the other. All he had 
said in that connection had bad something to do with the drop in the 
rail, and there it was only the power factor of the current supplied to the 
motors. This power factor was unity in the case of continuous-current 
and less than unity in the case of single-phase traction. Then Mr. Dawson 
geemed to have discovered somewhere that the Paper made the statement 
that the multiple uvit system could not te used with alternating-current 
trains. Of course he (the author) knew quite well that the multiple unit 
system was quite satisfactory ; in fact, it was simpler for single-phase than 
for continuous current becau:e of the absence of the series parallel 
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control. Mr. Dawson seemed to have inferred that in speaking of the 
alternating-current motor in the Paper he (the author) was referring to 
some particalar type which was not the best type. All he could say in 
reply to that was that anything he had said was intended to apply as 
much to the particular type of motor mentioned by Mr. Dawson, and 
anything he was goivg to say now could be taken as applying particularly 
to the motor. Then Mr. Dawson had objected to the statement that the 
losses in the motor gear and controlling apparatus of the alternating- 
current system were usually quive as high as in the motors, gears and 
rheostats of the continuous-current system, and he quoted the motor with 
which he was acquainted. He had looked this point up, and would admit 
that with particular ratios of transformers and at a particular load there 
might be a point at which the loss in efficiency with the alternating- 
current system was only 4 per cent. less than with the direct-current 
system, as pointed out by Mr. Dawson, but the average was very much 
lower. He was not, however, referring to efficiency at any particular 
point, but to the overall effisiency in service. Mr. Dawson's figures would 
be sufficient to prove all that he wanted. The curve above showed Mr. 
Dawson’s figores in the form of a diagram. Mr. Dawson gave the figures 
for the average efficiency of the alternating-current system at 74:2 per 
cent., and the direct current at 73:6 per cent. Thus the difference in the 
losses was only 0:6, in spite of the fact that this included a great deal of 
rheostat loss, which was more t..an if a scheduled speed was being kept. 
He repeated, therefore, that the losses in the motors, gears, and the 
controlling apparatus of the alternating-current system would usually be 
quite as great as in the motors, gear and rheostats of the continuoas- 
current system, and he was glad to say that he was supported in this by 
Mr. Dawson himself. There was one point on which Mr. Dawson had 
been misinformed, and that was where he stated that the motor with 
which he was acquainted was rated on the same basis as the continuous- 
current motor. As a matter of fact none of these alternating-current 
motors were rated on this basie, and Mr. Dawson's motor particularly was 
not. The 115 m.r, motor to which Mr. Dawson referred, if run giving 
115 n.r. through the gears for one hour, would have a temperature rise 
slightly in excess of 90°C. If it was desired to bring the temperature rise 
down to 75°C., which was the figure to which it would bave to be brought 


down to put this motor on the same basis as the continuous-current 
motor, the output through the gears would only be 90 E. p. 

Mr. ALEXANDER SIEMENS here suggested that the temperatures 
were Fahrenbeit and not Centigrade. 

Mr. HAMMOND supported Mr. Siemens. 

Mr. CARTER referred to the paragraph of the Paper which gave the 
rule of the Committee of Standardisation of the American Institute of 
Electrical Engineers, which applied, he said, only to railway motors. 
This reads as follows: ‘‘ The commercial rating of & railway motor should 
be the horse-power output, giving 75?C. rise of temperature above a room 
temperature of 25°C., after one hour's continuous run at 500 volts 
terminal pressure, on a stand, with the motor covers removed.” Continuing 
his reply, Mr. Carter said that if this single-phase motor was run on the 
commercial rating set out in the above rule—viz., 115 H. p. through the 
gears—the temperature rise would be 90°C., and if it was desired to 
obtain a temperature rise of 75 deg., only 90 m.r. could be obtained for 
one hour. Mr. Dawson had given the weight of the single-phase motor at 
2:4 tons, which was the correct weight for that motor, including pinion. 
He (the author) had referred to a 175 f. . continuous-current motor of 
2:15 tons including pinion, which was in common service to-day on the 
Boston Elevated Railway. Thus, if both motors were rated according to the 
American Institute rule the direct-current motor would give nearly twice 
the horse-power. Mr. Dawson had given some comparative figures of train 
driving for both alternating and continuous current motors, which he recog- 
nized ae having been given in connection with some eurves appearing in 
the technical journals about the middle of November. But he wanted to 
show that these curves and these figures had been got up with the special 
idea of showing the worst features of the continuous-current motor, and 
were not in any way representative of practice. The curve above, already 
referred to, was one of these figures. In the first place, the aoceleration 
of the continuous-current motor had been kept down so as to be below 
the alternating current, or very nearly the same, up to a certain point. 
It had not been allowed to go up at the commencement. Up to the point 
A on the curve the loss of energy in rheostats was almost exactly 
80 per cent. of the total input, and the lossin the motors was about 12 per 
cent., so that there was a 42 per cent. loss before A was reached, and, 
therefore, the efficiency up to that point was 58 per cent, If they tried 
to start at that point, and did the coasting there, they would get a 
very unfavourable condition for the continuous-current motor. But it 
would look a very unnatural curve, so a little speed running had been 
put in, which was kept as high as possible, to keep the acceleration 
down, so as to increase the time on rheostats, and the time could be cal- 
culated from the dynamics of the thing, and the energy lost was about 
15 per cent. of the total input, or something less. This was dove 
in order to make the continuous-current motor appear unfavourable 
when compared with the other, or rather, to prevent the alternating-cut- 
rent motor from comparing unfavourably. In other words, there had 
been a disproportionate continuous-current equipment. It could do very 
much higher service. He could get this himself from other sources of 
information, but he would show this to be the case from Mr. Dawson's 
own figures. As he had already pointed out, Mr. Dawson's figures showed 
that the average efficiency was 74:2 per cent. in the case of the alternat- 
ing-current motor, and 73:6 per cent. in the case of the direct-carrent 
motor, which meant losses of 25:8 and 26:4 per cent. respectively. The 
loss in the gears was almost exactly 5 per cent, in both cases, and the loss 
in the direct-current rheostats at least 15 per cent., and in the alternating- 
current compensating transformer 3 per cent. This showed that there was 
lost in the continuous current motors themselves 6:4 per cent., and in the 
alternating-current motors 17:8 per cent. of the total input, and he did 
not see how tbis conclusion was to be avoided if Mr. Dawson's figures were 
correct, Then he would take 6:4 per cent. of the 68 watt-hours per ton-mile 
shown on the diagram, which was 4:35 in the case of direct current, and 
17-8 per cent. of 68 which was 11:25 in the case of alternating current, and 
ibis gave the actual losses in watt-hours per ton-mile. The alternating 
current equipment was certainly heavier than the continuous current— 
viz., 54,000 Ib., against 39,000 lb. for the same number of motors. If the 
lost watt-hours per ton-mile were multiplied by the weight of the train they 
would get a result very nearly in the ratio of 1 to 3, which represented the 
ratio of losses in favour of the direct current—i.c., the alternating-current 
motor would have to get rid of three times as much heat as the continuous. 
current motor. With the continuous. current motor they usually worked 
at as high a capacity as possible, with severe suburban service—i.c., they 
were taking all they could out of it and had a fairly high temperature. 
Therefore with three times the heat it would mean three times the tempera- 
ture if they could only dissipate at the same rate. The alternating-current 
motor being larger, it should be possible to get rid of a little more, but the 
ratio would be about 1} to 3 instead of 1 to 3 for the two particular motors. 
Therefore the alternating-current motor was overrun, and was made to 
do a test which it could not do in regular service, whilst the continuous- 
current motor was made to do a test which was too simple for it. In fact, 
there was a bit of both about the matter. As a comparison of the dynamical 
capabilities of the two motors, Mr. Dawson’s comparison was simply 
worthless, and as a comparison of their service capabilities it was simply 
ridiculous. Another point of Mr. Dawson’s was also a fallacy, as 
been pointed out by Mr. Jenkin. Mr. Dawson had claimed as a van 
tage of the continuous-current motor that the acceleration, whilst 
keeping fairly high up to a certain point, began to fall off and get slower 
and slower as in that curve, whilst the alternating-current motor could be 
made to run right up the high peak. As Mr. Jenkin pointed out, this was 
a very foolish thing to do, although it might be possible, because of the 
large amount of power required. According to the curve, the power at the 
point A for the alternating-current motor would be 50 per cent. higher 
than with the continuous-current motor. What did this mean? Take, 
as an example, the Central London Railway, where the energy consump- 
tion was about 42 watt-hours per ton-mile. The speed was 147 miles per 
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hour and the weight of the train 125 tons. Accordingly the averaga 
input to the train was 77 kw. These trains had four motors, each of which 
would take 200 amperes at 550 volts, or 110 kw., and at the point A on 
the curve, where the acceleration ceased, the total kilowatts would be 
4x1102 440. The ratio of the average to the maximum was 440/77 =5 7, 
nearly six times the average power. Mr. Dawson might put it up to nine 
times, but it need hardly be said from an operative point of view that 
the advantages to be got from that little bit of extra acceleration were 
more than counterbalanced by the disadvantage of having that high power. 
One point Mr. Dawson did not mention was that of oost. If anyone went 
into the question of suburban service, it would be found that the cost would 
be very much higher for alternating current than for direct current. For 
long-distance work this would be reversed, but for suburban service he could 
not see but thatit would behigher. Mr. Dawson had mentioned the extra 
cost of sub-stations. Of course the sub-stations were more expensive, and if 
only sub-stations were thought of, there would be a strong case for alterna- 
ting current. But if the system generally were considered, the extra cost of 
the generating plant for alternating current, due to the extra capacity, 
owing to the extra weight of the trains for this particular class of servica, 
was an important quantity. Then for the same reason, owing to the 
weight of the trains, almost all the energy, or a greater part of it, as Mr. 
Mordey had shown, went in braking, and the operating expenses were 
greater in proportion to the weight of the train, and the slightly higher 
efficiency of distribution was not sutlicient to make up for this extra loss. 
It might be asked why such Continental systems as had been installed 
had been found satisfactory, but the explanation was that these had lower 
speeds and did not have the severe suburban service which he had pro- 
vided for. This he had pointed out in the Paper near the end. He saw 
no reason to change the conclusions he had arrived at inthe Paper. Mr. 
Trotter bad expreseed the opinion that in alternate-current working the 
electrolytic corrosion was about one-half that in connection with con- 
tinuous-current working, but Mr. Schoepf seemed to deny that, and said 
there was practically none at all. He thought Mr. Trotter was probably 
right. He did not think the Board of Trade would ever allow 60-100 volts 
drop in the rails as suggested by Mr. Schoepf, for it would take a good 
. deal of argument to convince them that it would do no damage. 
Mr. Schoepf had objected to the analytical method. but this was not 
given in the Paper at all, and he had only mentioned that for certain 
classes of problems it was easier to use the analytical method. Then the 
same g er objected to the figure in the Paper, that the rotary inertia 
was about double as much in the alternating-current system as in the 
direct-current system and said that he (Mr. Schoepf) had found it only 
about 12 per cent. of the weight of the train in the single-phase system. 
He (the author) had worked out a few of these cases, and it generall 
came to about 18 per cent., but, of course, this sort of thing could 
be almost anything, according to the weight of the train and other 
considerations. The statement was too indefinite for anyone to take too 
much objection to. Mr. Schoepf had given the weight of a 150 n.r. alter- 
nating-current motor as 5,390 lb., and of a continuous-current motor as 
5,550 1b., and claimed that tbis showed they were of nearly equal weight. 
It would be if they were rated properly, but what was meant by a 150 B. v. 
motor of the alternating-current type? It was all a question of rating, 
and unless the rating was precisely similar, such a motor could be called 
a 200 H. ., and nobody could object. According to his calculations, for 
suburban eervice, every type of alternating-current motor was nearly 
dcuble as heavy as a continuous-current motor, under service conditions. 
It was rot much good to give the weights of the coaches and such things, 
as they were not comparable. He agreed with Mr. Mordey about the 
necessity for using single-phase for main-line working. His own remarks 
bad referred to suburban service. 


NOTES ON THE CONSTRUCTION AND MAINTENANCE 
OF OVERHEAD EQUIPMENT.* 


BY ROBERT N. TWEEDY AND H. DUDGEON. 


While the capital cost of tramways in Great Britain runs between 
the extraordinarily wide limits of £10,000 and £24,000 per mile of 
single track, the cost of overhead equipment may be taken as vary- 
ing, equally widely, between £700 and £2,000 per route-mile. 

Poles.— The tendency during recent years has been all in the 
direction of increased strength and, therefore, weight of poles, while 
it seems to us, at least, that the greater cost entailed is not warranted. 
For instance, a certain line was constructed under three contracts. 
One length of 8 miles is all span wire, and the poles are 29 ft. to 
29 ft. 6 in. long, built up of three sections 63 in. x 54in. x 4}in., 
out of steel J in. thick. Another equal length has poles 31 ft. x 74 in. 
x 63 in. x 53 in. x in. for all straight-line work, whether span, side 
bracket, or centre-bracket construction; while the third contains 
centre, side-bracket and span poles which are all taper 63 in. x 4j in. 
x gin. Here we have poles of very different sizes doing the same 
work under the sane conditions, and the smallest stand up just as 
straight as the others. All the sizes cannot be right, and it is plain 
that the smallest is economically the best. Then the question arises, 
is the smallest small enough ? First,let us see what has determined 
the size of poles on British tramways. The earliest examples are 
Leeds, 1891, with light two-section poles, 7 in. x 6 in. x by 4 in. 
X sin. x 29ft. 6in. x 9201b., and heavy two-section poles, 8in. 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on Feb. 14. 


x7in. x 48 in. x 29ft. 6in. x 1,8001b. ; and South Staffordshire, 
1898, where on the side-bracket system throughout the taper poles for 
ordinary construction were 6in. x 95 in. x 1 in. x 4501b.. and for use 
at loops with longer bracket-arms they were Tin. x 8j in. x ꝗ in. x 560 lb. 
The Kidderminster and Stourport Tramways (1898) afford another 
instance of a line which had to be constructed in the cheapest fashion 
if any dividend was to be earned, and the poles here are 28 ft. 6 in. 
x 6in. x 3 in. x in., and 29ft. Sin. x 7 in. * 33 in. x ] in. at 
loops, the weights being nearly the same as the South Staffordshire 
poles. The South Staffordshire poles are still quite large enough 
for the work. At the opposite extreme comes West Bromwich, 
with poles which are monstrous beyond belief. There is no desire 
to draw a strict comparison between the Leeds and South Stafford. 
shire poles, because much of the Leeds work was span-wire, while 
the South Staffordshire bracket-arms are very short; nevertheless, 
where centre-poles and short side-brackets were used in Leeds, one 
of the South Staffordshire poles would have been almost, if not 
quite, large enough. 

Then we may take Bristol and Dublin, where as many as five 
different sizes were used in the original construction (P. Dawson), 
the smallest of them having to id a lateral strain near the top of 
350 Ib, and the others 500, 700, 1,000 and 2,000 Ib. respectively. 
The last size may be left out of consideration of the genetal pro- 
blem, as it is used for anchoring purposes only. That leaves the 
850 Ib. pole fcr the lightest work, the 500 for longer brackets and 
for straight-line spans, the 700 for somewhat similar duty and for 
heavier spans and light curves, while the 1,0001b. pole would be 
left for all but the heaviest curves and anchorages. As tramways 
have increased the three light sizes have dropped out almost entirely, 
and engineers begin now with something like the 1,000 Ib. 

If engineers could persuade themselves that 18in. sag in a 30 ft. 
span and 2 ft. across a 40 ft. road is neither unsightly nor detrimental, 
and would insist that the span wires are not pulled up any more 
than that, they would find the light poles which they have cast 
aside strong enough for 75 per cent. of the construction, allowing 
heavier poles for curves and the like on 25 per cent. of the line. In 
average ground with $ yd. or so of concrete round the pole, 1 in. to 
2in. is quite enough rake to allow when setting. For the average 
width of street the 500 lb. (lateral strain for 6in. deflection) pole 
mentioned in connection with Bristol and Dublin is heavy enough 
for straight-line work if used in the proper manner. It is not un- 
reasonable to estimate that a saving of £200 per route-mile can be 
made by following this advice. The height of all the standard 
poles is 81 ft., but there are many instances, which will increase as 
the use of guard wires declines, where shorter poles would be as 
good. That is eminently the case in centre-pole and light bracket- 
arm work, where it is unnecessary to bury 6 ft. of the pole, and, 
indeed, we have found a depth of ö tt. sufficieny in straight-line span 
work of average weight. 


Concrele.— When poles aro subjected to less strain the quality of 
the concrete setting may be reduced This costs at present about 
9s. per pole for labour and material, and it is usual to find that one 
bag of Portland cement is allowed per pole. This charge may be 
brought down to 5s. or 6s. with equal results, and, even with exces- 
sive tension on the span- wire, hall & bag of cement has been found 
enough. Naturally, the materials for the poorer concrete must be 
good; the broken bricks, stone, slag or gravel, clean and wet ; the 
sand sharp and clean, and the whole mixed thoroughly and allowed 
to set for a week or more. | 


Bases — Originally intended to protect gas and electric light stan. 
dards, themselves of cast iron, the cast-iron base was retained by 
force of habit when steel tramway poles came into use. We suggest 
that from 6 to 20 tons of cast iron per average mile of tramway, 
serving no practical purpose whatever, is a luxury. But not only 
is the base no good, it is actually a negative. good: it produces 
expense. It is usual to bury some inches in the ground, and to 
make a watertight joint at the top. Thereafter it is not moved, 
while underneath its well.painted exterior the most important sec- 
tion of the pole is being eaten away. An average base costs from 
158. to 20s., and weighs from 300 lb to 4501b. If this luxury were 
relinquished it would make a difference of at least £45 per mile of 
route for bases alone, excluding materials and labour for caulking, 
and cost of extra labour and carriago entailed by their presence. 
Probably the best part of £100 per route-inile.would be saved as an 
average over the whole kingdom. ; 


Ventilation of Bases.—If bases are not to be given up, let them 
at least be drained and ventilated, and if possible let them be 
designed and erected so that they may be lifted out of the way, to 
allow the hidden part of the poles to be painted. It is better to 
steady and centralise the base with distance pieces cast on than to 
do any caulking, so leaving a passage for air and water. The water 
must be drained off, and that is facilitated if the concrete setting 
of the pole is raised in the shape of a cone above the surface of the 
road or path. With an annular space at the top and drainage at 
the bottom, there is a thoroughfare which will prevent or minimise 
sweating. . a <> : 
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Ventilation of Poles.—This question of ventilation applies with 
almost greater force to the poles. The necessity for ventilating such 
closed spaces is acknowledged by everyone who designs a feeder 
pillar. If the vents at the top and bottom or at the bottom only 
are stopped, the state of the switch-panel and of the switch-handles 
soon tells its tale. Samples on the table will demonstrate more 
effectively than words one of the evils arising from non-ventilation. 
These pieces of armoured cable—what is left of them —have been 
removed from watertight pipes leading from pole to feeder-box. No 
water could enter via the box, nor at the joint between pole and 
pipe, nor could it pass from outside by the cables at the top, as these 
are too well bushed, but the cables may conduct to the pipe the 
moisture which is deposited on them by sweating; and the fact 
frequently observed when pulling out the cables, that they are 
covered with slime from top to bottom, makes this source of mois- 
ture indisputable. The cable pipes end in an easy bend, taken into 
the pole with the end upwards. Notwithstanding all these pre- 
cautions the pipe filled with water in the course of three or four years, 
and the cables finally broke down through the armouring to earth. 
The question of sweating seems to require further investigation, for 
it is important even when the feeder cables are made of such mate- 
rials and are treated in such & manner that damp will not affect 
them, as the poles are reduced gradually by oxidation. Suitable 
ventilation top and bottom ought to do much to overcome this 
trouble, and it would help matters to coat the interior of the pole 
with Angus Smith's compound after manufacture. Experience 
gathered from various quarters seems to show that side feeders ” 
or “ section cables should be taken out of the pillar somewhere 
near the top, passing to the pole in a pipe at that level. Heavily- 
taped and braided I.R. or V.B. cables are better than lead-covered 
paper cables, and armouring is unnecessary and objectionable. 

Collars.—Another luxury, for which there is no more excuse than 
the base, and to which the objections are even stronger, is the cast- 
iron collar which conceals the joints in sectional poles. There are 
two per pole, costing from 2s. to 3s. 6d. each, averaging perhaps 
2s. 6d. These run to £30 or so per average route-mile, and are 
worth saving on that account alone. Like the bases, these collars 
are rarely, if ever, lifted to paint the hidden parts of the pole, and 
few people know that they catch and hold rain. If they are 
examined, many are found to be broken. This follows on the en- 
trapped water freezing. As many as 82 per cent. of the collars on 
one stretch of line were found in this state. Lift them and a mass 
of rust is disclosed. The rust holds water like a sponge. If collars 
arc to remain, it is important that they be drained, and that the 
parts of the pole beneath shall be painted as regularly as the re- 
mainder. The last vestige of utility would be taken from pole- 
collars if the swaged joints were finished taper instead of square,* 
so forming a watershed as well as a pleasanter sight. 

Section Pillars.—These may be set on damp-courses with advan- 
tage, and the entrance of the cables should be well s:aled. It is 
the practice of some contractors to fill the base of the pillar with 
bitumen, thus surrounding the cables whenever they leave through 
the bottom. 

Span W'ires.—For the very reason that poles are too heavy, span 
wires tend in that direction also. High tensile strength and good 
galvanising are greater considerations than any other, and 7,15 or 
714 made strong enough spans for all but very heavy work. Under 
particularly bad conditions, as, for instance, near chemical works, 
special precautions have to be taken. 

Bridle and Pull-off Wircs.—The steel wire attached to ‘' pull-offs ” 
should be tied firmly to the eyes, otherwise they become abraded in 
time, owing to the lift of the trolley poles. If thimbles are used, 
they take the wear and are satisfactory. 

Guard Wires.—Guard wires should be tied in at every span to 
localise breakage, not tied mı rely to keep them in position relative 
to the trolley wires. Clamps to perform this duty are sold, and many 
are in use, but, for the reason which will be given when dealing 
with “hangers,” they ought not to be made of gun-metal. Much 
trouble from broken guard wires has resulted from this practice. If 
clamps are favoured against the simpler, cheaper and as effective 
binding-in, they should be made of malleable iron. It is permissible 
to insulate such portions of guard wires as lie above specially da1- 
gerous points, but proper attention to the overhead construction and 
the adoption of suitable retrieving trolleys ought to make that kind 
of thing unnecessary. 

Hangers.—Other things being equal, gun-metal is the nicest 
material for the work. It is not liable to rust, and its constituents 
can be mixed in any proportion to euit the engineer, while it is con- 
sidered an eminently safe metal when well made. Malleable iron, 
when made as it should be and as it can be made, is nearly as strong 
as gun-metal, and is quite as safe in the sizes ordinarily used. 
Malleable iron goods must he well galvanised before use, and ought 
to be painted once every two years or so after the first three to five 
years, except in special circumstances. Economy without the 


* Messrs. John Spencer (Lid.) inform us that to finish the joints taper 
is impossible, except by the prohibitively expensive method of turning. 


sacrifice of safety can be obtained by the useof malleable iron fittings, 
and the saving per route-mile will be something like £8 if we assume 
100 insulators per mile. 


Local Action.—Malleable iron hangers have the advantage over 
those made of bronze that no local action occurs between the span 
wire and the hanger. This action has not received notice hitherto, 
but it is marked, and is the cause of serious weakening of the span 
wire. An excellent instance of this action has come under the 
direct observation of the authors. On the whole of one route 
54 miles long the hangers are of bronze; on another route 4 miles 
in length, and a branch of the first, they are of galvanised malleable 
iron. While the span wires where they clasp the bronze hangers 
are practically eaten through and have broken in several cases, the 
galvanising of the span wircs under the malleable iron hangers and 
on the hangers themselves is as good as it was when put up. That 
is conclusive evidence against the decay of the first span wires being 
caused by rust. The same action occurs wherever the span wire is 
attached to secondary insulators in which the eyes are of brass. 

Insulators divide themselves into two classes, primary and secon- 
dary. Of primary insulators, that most commonly used consists of 
an insulated bolt contained in a metallic waterproof casing, of which 
the composition has been discussed above. The insulated bolt is 
exposed from beneath to driven rain, to rain splashed from the trolley- 
wire ear, and to water thrown during rain from passing trolley- 
wheels, the last being the most serious, and, until recently, the most 
unexpected. Water thrown from trolley-wheels contains conducting 
matter like copper dust from the trolley-wire, brass dust from the 
trolley-wheel, and graphite or oil from the trolley-wheel bush or 
bearing; and it is to that extent at least undesirable, as it must 
deposit in time over the insulated surface of the bolt a conductive 
layer. But, apart from the deleterious action of the suspended 
matter, the water itself is injurious to the insulation, as we shall 
attempt to show. The failure of hanger bolts has been accepted as 
inevitable, and has been ascribed generally either to bad material or 
to climatic or local influences. 

The first bolts were, and those most commonly used now are, of 
steel; comparatively lately the steel has been galvanised, and an 
alternative in the shape of & gun-metal bolt has been introduced. 
In all cases the average radial thickness of insulation in 1 in, while 
the length of leakage path runs from 1 in. to 13 in. The reduction 
of this leakage path begins from the day of erection, and, sooner or 
later, depending in some unknown degree on local circumstances, 
every bolt must fail. First of all, moisture attacks the exposed end 
of the bolt, and a semi-conducting film is deposited over the whole 
insulating surface. That may take a year, or two years, or in ex- 
ceptional circumstances it may take no longer than six months. 
But the really dangerous action starts when the rust eats under the 
insulation from the exposed end. Gradually and gradually that 
process goes on until the cylinder of compressed insulation begins 
to swell and to crack under the pressure of the increased volume 
beneath it, and at length there is no effective insulation at all except 
the |, in. radial thickness between the bolt and the hanger casing. 
A little more and that is bridged, with, perhaps, disastrous result. 
To galvanise the bolt but lengthens the period over which this cycle 
takes place; it does not stop it. But electrolysis is the main factor 
concerned in the destruction of both iron and brass bolts, although 
at first sight plain oxidation seems to be enough to account for the 
failure of the iron bolts as explained above, and we will leave them 
for the time in order to consider the history of the brass bolt. 
Imagine slight leakage occurring over the insulated surface. In the 
presence of an electrolyte supplied by the trolley-wheels, if by 
nothing else, particles of brass are carried down the stream and 
become deposited by degrees over the whole surface, leading finally 
to failure of the insulation. In the case of the iron bolts the same 
thing happens, but the deposit of pure iron is oxidised almost 
immediately and does not afford a good path. 

That very fact accounts for the remarkable spreading of the 
oxidising process, as exemplified by specimens on the table. If the 
finely-divided iron did not oxidise, the quarry from which the supply 
is taken would be deepened, while remaining fairly local, until a 
sufficient film to cause a breakdown is deposited over the insulation, 
as in the case of the brass bolt. But after every attack the eroded 
surface oxidises as well as the deposited filin, and raises the resistance 
of the affected surfaces, so that the next attack has to be mado from 
another and easier quarter. These operations recur continually, and 
their field constantly widens until the metal under the bolt is 
reached and succumbs in due course. Directly that happens the 
insulating cover begins to rise off the bolt, and time only —of whi 
there is plenty in five years—is needed to fissure the cylinder and 
effectually reduce the leakage path and the speed of the action. 

A length of 5 miles was equipped with brass bolts; another of 
4 miles, in a much less pure atmosphere, but within the same 
10-mile circle, had iron bolts. Neither were backed by secondary 
insulation, except such as might be afforded by sleeves of fibre. 
During heavy and continuous rain it was always the former line 
from which came reports of live poles," although many of the 
iron bol's had the appearance of being useless as insulators from 
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the way in which the coating was split. It was a noticeable fact 
that brass bolts lasted for a shorter time, and failed even more 
suddenly than iron bolts because they give so little visible notice 
of their intention. 

There are three ways in which these troublesome and expensive 
failures may be prevented or alleviated. First of all, we believe 
that entire prevention can be obtained by the insertion of a shield* 
between the trolley-wire ear and the hanger, in order to keep the 
bolt dry. The trolley wheels cannot then throw water into the 
interior of the hanger, and neither rust nor electrolysis can corrupt. 
Secondly, the form of the hanger may be altered, making it nothing 
more than a metallic link between the ear and the span wire, and 


providing for insulation by means of two (three per span) external 


and independent insulators. Lastly, the hanger may be composed 
of homogeneous insulation, such as glazed porcelain, something in 
the shape of a cable sealing-end, through the centre of which a plain 
metal bolt is passed. Whatever form the primary insulator takes 
it must be kept dry, or as and carriage of metal will start. 
Therefore, this porcelain insulator should be provided with a hood 
of some light material to guard it against rain, and with the shield 
ur above to prevent access of moisture from the trolley 
wheels. 


Secondary Insulators.—'Those in most general use are of three 
kinds, known respectively as '' Brooklyn strains," turnbuckles, 
and ‘‘ globe strains," with a fourth, the porcelain reel, coming into 
favour. The first two are adjustable. No English linesman wants 
such devices during the erection of a live, and after this is once 
done there is still less necessity for them. Nevertheless, both types 
have been used by thousands, and the illustrations of new lines 
which appear in technical journals clearly show that their use con- 
tinues almost unabated. Quite recently an eminent firm of consult- 
ing engineers specified Brooklyns" for the secondary insulation 
of short flexible suspensions, at a considerable extra cost over the 
non-adjustable types. It is an axiom that adjustable insulators are 
not required anywhere on the overhead equipment of a tramway. 

Of the other type, that is to be preferred which is the most homo- 
geneous, and has least parts of any kind, and of metal in particular, 
while giving at least equal results in other ways. On every account 
the porcelain reel is the one to use. Born under adverse conditions, 
this insulator has withstood the unclean atmosphere of the Black 
Country and of the Potteries with remarkable success, and in the 
larger form shown here it need fear no more expensive competitors. 

While in malleable iron the smallest globe strain can be bought 
in large quantities at 8d. to 84d., the small reel runs to about 14d., 
and the large to perhaps 3d. Few engineers have considered either 
the smallest globe strain or malleable iron safe to use, and have 
indulged in the larger sizes, in bronze, at from 1s. 10d. to 2s. 2d., or 
even 9s. The use of the larger reel, then, will reduce the usual 
eost per mile by from £8 to £16, and another small saving can be 
made on flexible suspensions by inserting tho reels into special jaws 
cast on the brackets. In order to simplify matters still further, and 
at the same time to increase the eflicacy of the secondary insu- 
lation, a reel with more than one corrugation may be used, prefer- 
ably one with three, and identical with that proposed above for the 
hanger. Under such conditions the whole insulation of & span 
would cost no more than 2s. 6d. to 3s. 


Leakage and Electrolysis across Secondary Insulators.—Ob- 
viously leakage cannot take place across the primary insulator 
without the consent of the secondary, but luckily the converse is 
equally true, so that our main efforts should be given to render- 
ing the primary leakage impossible, and the secondary will take 
care of itself. 

That end of a Brooklyn or a “turnbuckle” or a globe 
which was attached to the pole—the negative side of that part of 
the circuit—can be identified by the collection of copper sulphate 
which has formed close up to the insulation. In the same way the 
zine first and the steel next of the span wire where it encircles the 
reel insulators falls a prey to the action, and gradually changes into 
a mass of oxide. Probably that was the prime cause of an accident 
caused by a live span wire which recently cost a certain company 
some hundreds of pounds in the courts. So marked is this pheno- 
menon after several years that a linesman may save himself time, 
and his employers money, by inspecting the secondary insulation 
first. If there is no deposit there is no leak, and the primary insu- 
lation is gcod, and vice versa. As a matter of fact, we do not 
recommend this method of testing for everybody. 

A peculiar instance of the beneficial effect of an accidental occur- 
rence was noticed in connection with this question of clectrolysis. 
Insulated turnbuckles are more liable than any other insulator to 
rapid deterioration, but on one line on which there were a great 
number they gave but little trouble. On that line the pole straps 
were made too narrow to take the insulated end of the turnbuckle, so, 
contrary to custom, the metal eye was made negative. When used 
in the orthodox style, electrolytic action removes iron or brass from 
under the open end of the insulating material and splits it up as in 
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the hanger, while turned the other way, with the insulator next 
the span wire, the metallic ring or thimble is eroded and deposited 
over the negative surface of the insulating material and over the 
metal, but without any splitting taking place. For that reason it is 
better to use iron rather than brass, or the same troubles will arise 
as with brass hanger bolts. 

That electrolysis is the cause, and not ordinary rust, is proved 
definitely by the specimens submitted, which are fairly representa- 
tive of the bulk. Here are two turnbuckles which have been attached 
to the span wire and pole in opposite directions. The leakage 
current left one at the insulated end, and in consequence the iron 
stalk is reduced from 4 in. to 1 in., and the insulation is spread out 
like a half-opened umbrella, but the stalk at the other end is re- 
duced very little, and that quite evenly. On the other, the current 
left at the uninsulated end, ani electrolysis has carried iron from 
the thimble or bush which passes through the centre of the insula- 
tion, over the length of insulation separating the thimble from the 
stalk, and has deposited it over the original galvanised surface, as may 
be seen by scraping off the layer of what is now oxide of iron. The 
quarry from which this deposited iron was hewn is plainly to be seen 
in the form of an irregular scar about 1 in. by $ in. by lin. to din. 
deep, and the path taken by the metal can be traced by the “ sign” 
of yellow rust. Except for a little surface rust the remainder of the 
turnbuckle is in excellent condition. 

As we should expect, this action is much more rapid where there 
is only one insulator between trolley-wire and earth, or where the 
primary insulation is defective. For instance, the secondary insu- 
lation at certain types of section insulator deteriorates more quickly 
than those on the next poles, where there are ordinary hangers. 
The value of a section insulator can be assessed accurately by taking 
such observations. One of the turnbuckles exhibited comes from a 
section-span, and is worse than its mate because the pole to which it 
was attached is bonded to the rail. The leakage paths were of un- 
equal value, so the erosion or solution and the deposition were 
unequal. 

If the other types of secondary insulators are examined the 
characterists of electrolysis will be found invariably. On brass 
“ globe strains,” copper salts at one end deposited over the original 
surface, and at the other reduced section and the insulation a little 
disturbed at the edges; on Brooklyns ” the same, and on reel in- 
sulators the galvanised span wire in good condition everywhere but 
round about the best path for current to get to the pole, and there no 
galvanising and the steel disappearing. 


(To be concluded.) 


ELECTRIC IGNITION FOR MOTOR CARS.* 


BY FRANK LITTLE. 


There are two systems of electric ignition in use on motor cars, 
either of which is capable of giving satisfactory results. These are 
known as the low-tension and the high-tension systems. The low 
tension requires a make-and-break” device inside the combustion 
chamber, operated from the outside usually by a cam on the valve- 
gear shaft. This system has the advantage that all the wires are 
easily insulated, owing to the low voltage of the circuit. The high- 
tension system is not so simple, and is more likely to break down, 
owing to the higher voltage. In the high-tension system there are 
no moving parts within the cylinder, but there is greater difficulty 
in insulating the conductor of the secondary circuit on this account, 
which may be as great as 80,000 volts. With the low-tension 
system it is important that the break between the sparking points 
in the cylinder should be as rapid as possible. The sparking points 
require to be in contact long enough to ensure thorough energising 
of the magnetic core, and with fast-running motors this matter 
becomes important. Too short a contact will so reduce the spark 
as to render the ignition of the charge very uncertain, and too long 
a contact will be wasteful of current, The current should be allowed 
to flow in either high or low-tension coils for from 0:03 to 0°05 second. 

In the case of high-tension systems with a non-trembler coil 
there must be a separate make-and-break device, mounted and 
operated by the engine half-speed shaft. When the trembler forms 
part of the coil a contact mechanism—often miscalled the commu: 
tator—is required. This usually consists of a simple wipe contact. 
The contact strip requires to be designed with a view to the current 
being allowed to flow for a sufficient time for energising the coil at 
the highest speed it is intended to run the engine. Obviously this 
will involve a certain waste of current at slow speeds, but to com- 
pensate the apparatus to give cqual time of contact at all speeds 
would add more complications than the saving in current consump- 
tion would warrant. l j 

The timing of the moment of ignition is usually regulated by 
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hand, but it would seem advisable to provide automatic means for 
doing this. To get the best output from an explosive engine you 
must ignite at the best moment, which is an art only acquired by 
experience. The finding of the happy medium is leftto the activity 
and skill of the driver in most cars, which I maintain is wrong, 
especially on commercial motor vehicles, which have to be handled 
by unskilled men. It should be remembered that increased speed 
of the engine requires earlier ignition. The complete ignition of a 
cylinder full of gas takes an appreciable time. One reason for 
moving the ignition spark to an earlier moment when running faster 
is owing to the lost time in" due to the inertia of the trembler 
becoming relatively important at the high engine speeds. To supply 
the current necessary for the production of the spark, we must have 
primary or secondary batteries, a magneto or dynamo-electric 
machine. Magneto machines are used without a coil if the low- 
tension system is employed with a make-and-break inside the 
cylinders, but they may be used in conjunction with an induction 
coil and the usual sparking plug. Dynamos are not much used in 
this country, but there are several makes of cars which have both 
dynamo and storage batteries fitted. With this arrangement the 
storage battery is always kept fully charged. An automatic cut in 
and cut-out is fitted, so that the dynamo is only in circuit when 
running at its proper speed when the battery is cut out. The dynamo 
should be designed so that its output is fairly constant at varying 
speeds. 

"dome cars are fitted with accumulators as well as the magneto— 
that is, when the magneto is of the high-tension type, working on 
ordinary sparking plugs which are arranged to switch over from 
one system to the other, the accumulator being used chiefly for 
starting, and the magneto is then switched on to do the bulk of the 
running work. With multi-cylinder engines it is very often possible 
io start the engines by merely switching on the current. 

On some cars using the high-tension system the source of current 
is obtained from a battery of dry cells. They are not, however, as 
satisfactory as accumulators, and when run down cannot be re- 
charged. A set of dry batteries, however, is useful to have as a 
stand-by when touring should the accumulator run down. 

The chief consideration in the design of sparking plugs is to pre- 
vent leakage at any point other than the air-gap or field of work 
between the points in the combustion chamber. The materials 
used for the insulation of this high-tension terminal are invariably 
either porcelain or mica. The disadvantage of porcelain insulation 
is that it is liable to crack from heat or mechanical injury. In the 
case of the latter the layers of mica are liable to separate, in either 
case a short-circuit in the secondary being formed. In the best 
plugs of to day, however, there is comparatively little trouble. 

The desired quality in a trembler coil is certainty of action in 
combination with high speed, and if we take as an example an 
engine operating at 1,500 revs. per min., the half-time shaft on 
which the commutator is mounted, consequently making 750 revs. 
per min.; and if we further take the segment as 50 deg., or one- 
twelfth of the contact surface (as is usual), it will be seen that the 
coil must work at a speed of 9,000 per minute in order to get in one 
spark during the period of conduction, and that to get threc sparks 
produced before contact is broken the periodicity of the trembler 
blade must reach 27,000 per minute. High as this speed may 
sound, it has been e by several trembler coils on the market. 

As the “ sparking length ” of a coil is considerably reduced when 
the discharge takes place in a dense medium, such as the com- 
pressed charge in the combustion chamber, it is advisable to have 
a coil capable of giving a spark fully g in. in air. As this will 
require an E. M. F. of fully 80,000 volts, and possibly more, the 
necessity for perfect: insulation will be evident. The use of an 
external apari, gap in series with the sparking plug is not always to 
be advised. Tre increased resistance offered to the passage of the 
secondary current increases the risk of the discharge taking place 
inside the coil itself, and once this occurs the coil will be ruined. In 
any case, the external spark-gap strains the insulation of the 
secondary winding, so to speak, and when it is intended to use this 
accessory, the coil should be specially insulated. 


DISCUSSION. 


Mr. C. FARADAY PROCTOR asked what were the actual volts and 
amperes generated by these magneto machines. 

Mr. HUNT wished to know whether fires had ever occurred on motor 
cars in consequence of the inflammable nature of the celluloid cases in 
which accumulators were very often placed. 

Mr. CARTY did not like Jow-tension ignition with make-and-brake 
inside the cylinder, as the joint for this apparatus often leaked and 
caused loss of compression. He had found that large spark-gaps were 
better for low engine speeds and small gaps for high speed; the more 
usual length was about 1mm. Referring to dual ignition, he asked if 
Mr. Little considered it advisable to have two distinct systems of wiring, 
plugs and switches. 

Mr. LITTLE, in reply, said that he had not measured the actual out- 
put in volts and amperes of any magnetcs used for this purpose. The 
usual distance for spark.gaps was about z in. Dual ignition systems 
were usually quite independent systems with separate sparking plugs. 


WAYE-LENGTHS IN WIRELESS TELEGRAPHY. 


BY H. J. ROUND. 


In the choice of a wave-length to be used in a wireless circuit 
many factors have to be considered, some of the more important of 
which are, terminal conditions, interference from natural electrical 
discharges, interference from other stations, distance to be worked 
and the nature of the surface to be worked over. 

The chief limiting terminal condition is the impossibility in cer- 
tain circumstances of constructing a radiator which is properly 
efficient. A radiating system consists of an antenna or aerial wire 
connected with the earth, the energy being supplied by one of several 
possible methods near the junction of the wire and earth. The 
three chief factors in the system are size and height of aerial system 
and quality of the connection to the earth. On land the practical 
height is limited to about 230 ft., but given plenty of ground around 
the station the antenne system can be made as small or as large as 
required. The earth connection does not give the trouble now that 
it did before it was understood that a capacity connection to earth, 
if large enough, was just as satisfactory as a direct connection. On 
board a ship the earth connection, if properly arranged, is perfect, 
but the height and size of aerial wire available is very limited. The 
maximum radiation seems to be obtained from a system when the 
wave length used is of the order of the fundamental oscillation of 
the system with no extra inductance in. The wave length of a 
system can be increased by the addition of inductance coils between 
the aerial wires and the earth, but the maximuun radiation is only 
obtained when the inductance is a minimum. Consequently on a 
ship one is limited by inability to properly radiate waves of over 
2,000 ft. in length. There are, of course, other limiting conditions 
which will come in in special cases. 

The most serious trouble that practical wireless telegraphy has 
had to contend with up to the present time is natural electrical dis- 
charge. The nearer one is to the cquator the more serious does 
this trouble become. Summer time is much worse than winler in 
this respect, but the trouble is likely to occur anywhere where there 
is context of large bodies of land and water. The natural elec- 
trical discharges appear almost invariably more serious the longer 
the wave-length employed. 

It is nearly always possible in practice to work even with faint 
signals with wave lengths under 500 ft. in length, the only exception 
being when a heavy thunderstorm is in proximity to either of the 


working stations, but the use of these short wa ves is limited to about 


100 miles sea range. Wave lengths of the order of 1,000 ft. are more 
seriously interfered with, and when waves of 5,000 ft. are used elec- 
trical discharges can be heard practically at all times, and in the 
summer time would interfere seriously with the reception of all but 
the very strongest of signals. Large antennæ systems are particu- 
larly subject to interference of this kind. 

Interference from other stations is not at present a serious ques- 
tion, unless the interfering is deliberately and scientifically done at 
a moderately short range. With signals of equal intensity from the 
foreign station and the station desired to work with, a 10 per cent. 
difference in wave length serves easily to eliminate the interference, 
and the wave length can be made still more different than this from 
the foreigner. 

Wave length and distance to be worked over are connected owing 
to the fact that at the present time only one method of transmission 


over considerable distance is known. 


The energy of a spark discharge in a primary oscillatiog circuit 1s 
radiated in every direction. The amount of energy in the . 
circuit is regulated by the capacity of the circuit and the spar 
length, the former practically regulating the wave-length. 

The spark length cannot be indefinitely increased as, above 8 
certain length, waste is introduced. Many methods of overcoming 
this waste have been proposed, such as sparking in compressed alr, 
in the cold vapour of liquid air, &c., but although each method has 
had a good trial it has finally be:n rejected. The only remaining 
method of obtaining more energy in the circuit is by using larger 
condensers, and this at once lengthens the wave. Pract ` 
speaking, at present if one wants to increase the distance signalle 
over, one has to increase the wave-length. i 

Mueh has been written about the difference between sea and lan 
working. Distance of sea working, using the same energy 87 
different wave-lengths does not vary greatly although there is prO. 
bably an advantage in favour of longer wave working. Over am 
it is different. Using the same amount of energy the advantage 0 
increasing the wave-length is at once shown. } 

The law governing this undoubtedly depends on the quality of the 
ground, the amount of hills, &c., but up to a certain point, Probs. y 
when the wave length begins to get too large for the radiating 
system used, signals get stronger the greater the wave-lengt b : 
Day and night signals vary greatly with the shorter waves V 
tend to equality as the waves are lengthened. 

These considerations are taken into account when 8 virelet 
circuit is designed, and, as the second consideration 18 of e 
importance, the minimum wave-length compatable with distance 
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. chosen. Over great distances only very long waves are 
possible, as the energy required is very large, and then the only 
hope for good working is that the signals shall be stronger than any 
interference. No doubt there are other solutions possible; the 
p syntony that would be obtained if a continuous wave could 
produced would make the elimination of interference a simple 
matter. Also, if the energy at present radiated in all directions 
could in some measure be concentrated in the necessary direction, a 
satisfactory solution of long-distance working with moderate quan- 
tities of energy and moderate wave-lengths would be obtained. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Coupled Oscillators.—1f two condenser circuits or other electric 
oscillators of the same frequency are not coupled extremely 
loosely, we know that in each circuit two oscillations of different 
frequency and damping are generated. If these two oscilla- 
tions are, in accordance with the Hertz-Bjerknes method, made 
to act upon a condenser circuit of variable frequency, resonance 
curves with two maxima are obtained. "The frequencies and 
decrements are easily mea- 
sured by that method if the ! 
circuits are fairly closely 
coupled, since in that casc 
the two maxima are separ- 
ated by a region of zero re- 
sonance. But when the 
coupling is loosened, the two 
maxima gradually coalesce, 
and the Bjerknes method 
can no longer be employed. 
For this case C. Fischer has 
worked out a new method 
proposed by Zenneck, by 
means of which each of the 
two maxima can be studied separately on Bjerknes' principle. 
It is essential that the oscillations of the same frequency in tho 
two svstems shall have nearly the same phase, or else differ by 
180 deg. The arrangement is shown in the disgram, where I 
and II are the oscillators, B a bolometer, C a variable condenser, 
and M the measuring circuit. If 4 is coupled with 2, and the 
measuring circuit is brought into resonance with one of the 
oscillations, then on adjusting the coupling of 1 and 8 to a mini- 
mum, the only maximum shown is that of the other oscillation. 

[C. Fiscner, Annalen der Physik, No. 1, 1906.] 


Polonium and “ Radio-tellurium.”’—Madame Curie has under- 
taken further researches into the rate of decay of the radio- 
activity of polonium, in order to establish its identity with 
Marckwald's ‘‘radio-tellurium.” She finds that, like other 
radio-active bodies, it obeys a simple exponential law. If I, is 
the initial activity, ¢ the time, and a a constant, the activity 
at any time is given by | 

lsien 

If ¢ is expressed in days, a = 0:00495, so that the intensity of 
radio activity falls to half its value in 140 days. The constant 
a is as characteristic of the substance as a spectrum line. For 
his radio-tellurium, Marckwald found a= 0:00497, practically 
a complete identity. Polonium having had priority of dis- 
covery (being named after the authoress's country), that name 
should displace the name * radio-tellurium." 

| [SxLODOVSRA CunrE, Comptes Rendus, January 29, 1906 


Deuble Range Portable Electroscope.—C. T. R. Wilson has 
designed a gold leaf electroscope which reads from +5 to 
— 5 volts and also from 95 to 105 volts, and, therefore, allows 
of leakage observations both at high and at low potentials. 
The gold leaf is suspended inside an insulated brass sphere 
charged to a positive potential of 50 volts. When the leaf is 
earthed, it differs in potential by 50 volts from the sphere, 
and is deflected away from its vertical support. A small posi- 
tive potential makes it fall, and a small negative potential 
makes it rise. On increasing its positive potential it gradu- 
ally falls to a minimum deflection, which it reaches at 50 volts. 
On further raising the potential of the inner coating of the small 
Leyden jar with which the gold leaf is connected, the latter 


rises again, and reaches at 100 volts the same deflection as it 


had at zero potential. The scale will then be the same, only 
reversed. The gold leaf used is 1'1 em. long and 0:2 mm. 
wide, giving a deflection of 0:1 mm. per volt. The gold leaf 
system is charged through the intermediary of a sliding con- 
denser, which gives complete control of the potential. The 
readings of the instrument are very steady ; owing, no doubt, 
to the double case there is apparently a completo absence of 
disturbances due to convection currente. The gold leaf takes 
up its position of equilibrium within a small fraction of a 
second, so that very rapid potential changes can be followed. 


[O. T. R. Winsox, Proceedings of the Cambridge Philosophical Society, 
January 31, 1906.] 


Discharge from Hot Platinum.—It is known that hydrogen 
has a marked power of increasing the negative leak from 
metals. O. W. Richardson proves that this is not an action 
in the interior of the platinum, due to the absorption of 
hydrogen, but a surface action. The method adopted was to 
measure the saturation current from the outside of a hot 
platinum tube to à surrounding cylinder in air, both when 
hydrogen was diffusing from the tube from inside and whenit was 
not. Thesurrounding air would of course oxidise thehydrogen 
as fast as it came out, and thus keep the surface in a constant 
state, so that presumably any change in the leak would be due 
to the hydrogen and not to a change in the platinum surface. 
Even when hydrogen was allowed to diffuse through the tubo 
at a rate equal to 2 c.c. at 76 cms. pressure per sq. centimetre 
of surface per minute, not the slightest change could be detected 
in the value of the negative leak. This result points strongly 
to the conclusion that the increase in the ionisation observed in 
an atmosphere of hydrogen is not due to the presence of tho 
hydrogen in the metal as hydrogen, but to some alteration it 
produces in the superficial regions of the metal. The hydrogen 
acts by producing a change in the wire, which takes a long 
time to complete itself. The results appear to be capable of 
explanation by assuming that the positively charged hydrogen 
forms a double layer at the surface of the platinum which 
helps the electrons out. The positive leak, on the other hand, 
is directly proportional to the amount of hydrogen diffusing 
through. 


[O. W. RicBaRpsoN, Proceedings of the Cambridge Philosophical Society, 
January 31, 1906.] 


Canal Rays.—J. J. Thomson has studied the properties of 
the canal rays obtained by means of a perforated cathode by 
allowing them to impinge upon a charged metal plate mounted 
in an auxiliary tube at angle to the path of the rays. When 
the canal rays strike against a solid they causo it to emit 
cathode rays moving with small velocities. This can easily be 
shown by charging the metal plate, against which the canal 
rays impingo negatively to a potential of, say, 80 volts, 
then from the part of the plate struck by tho canal rays 
a pencil of feebly-luminous rays can be seen. These rays are 
easily deflected by a magnet in the direction indicating a 
negative change. The canal rays ionise the gas they traverse, 
and the presence of electrons is proved by the deflection of 
portion of the beam towards the plate when charged positively. 
When the canal rays, consisting as they do of positive ions, 
lose a certain portion of their velocity, they combine with 
electrons to form uncharged molecules or atoms. This critical 
velocity is about the order of 108 cm. per second, but is higher 
in the a-rays of radium. The canal rays disintegrate a metal 
plate against which they strike, for after a long-continued bom- 
bardment of the metal plate the walls of the tube in the ncigh- 
bourhood of the plate are found to be covered with a deposit 
of the metal. When the canal rays impinge on a salt of 
sodium the salt gives out yellow light in which the D line is 
very bright. It is remarkable that this line is not given out 
when canal rays impinge on the metal sodium itself. A mirror 
of sodium with specks of oxide on it presents a beautiful 
appearance when struck by these rays. The spots of oxide 
shine out brightly with a greenish-yellow light, while the surface 
of the metal itself seems quite dull if no external light falls 
upon it. | 

1 J. Tnousox, Proceedings of the Cambridge Philosophical Society, 
January 31, 1906 ] 
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“ ELECTRIFIED” RAILWAYS. 


Electrical engineers need not be alarmed by the reports of 
one or two railway companies who have just completed the elec- 
trical equipment of their lines and have found that the econo- 
mies promised are not immediately apparent, and, in fact, that 
in some cases there has even been an increase in the working 
costs. ‘The reason is merely that the permanent conditions of 
working have not yet been reached, and in some cases there is 
still a double organisation—a combination of that required for 
the steam and electric servico. Moreover, apart from all 
questions of economy in working expenses, there is no doubt 
that the chief effect of a change from steam to electric 
driving on suburban lines is an increase in the traffic 
owing to the greater speed and convenience of the trains, 
and this cannot have its full effect during the experimental 
period of the “change-over.” A contrast to the unfavour- 
able reports to which we have alluded is that of the 
North-Eastern Railway Co., whose suburban lines m the 
Newcastle district have been running since the spring of 1904. 
In the last half-year of 1903 the bookings with steam-driven 
trains numbered 2,884,000 ; in the last half-year of 1905, with 
electrically-driven trains, they were 3,548,000, an increase 9 
23 per cent. The corresponding increase in the gross receipts 
was from £129,000 to £151,000, or 17 per cent. As in most 
cases, the introduction of electric driving was made the oppor 
tunity for the inauguration of a new system with smaller 
trains and a more frequent service, and the running costs 
went up 12 per cent—from £42,761 to £47,779 ; but this was 
for approximately double the number of trains, so that the cost 
per train-mile showed considerable reduction. Including 
all repairs and depreciation of rolling stock, the cost per tran- 


mile with electric traction was 9d., as against ls. 54d. with 
steam. From the above figures it will be seen that the gross 
profits from the electrically-driven lines have increased by 20 
per cent., and that there is every prespect of a further increase, 


Sir GEORGE GIBB, who has been General Manager of the 
North-Eastern Railway, has now been chosen as Managing 
Director of the Metropolitan- District Railway, and he will, we 
hope, demonstrate the advantages of electric traction on this 
line in a precisely similar way. The Metropolitan-District is 
among those railways which have not yet shown a direct 
financial profit from “ electrification,” but it must not be for- 
gotten that the entire supersession of the stcam locomotive 
did not take place until last December. The preset co of some 
steam-driven trains between the others prevented the line from 
profiting by the inereascd acceleration of the electric trains, and 
although the new ones traversed the distance between stations 
in quicker time, the time-table had to remain unaltered. In 
addition to this the six months in question were the transi- 
tory period of the change of organisation, and thus the ex- 
penses must necessarily have been higher than under permanent 
working conditions, and the running costs have actually 
been greater than with purely steam traction. It is safe 
to prophesy a reversal of these results during the next 
12 months. The same remarks apply to the Metropolitan 
Railway. Although this railway made more rapid progress 
than the Metropolitan-District in the electrical equipment at 
first, it is now more severely handicapped, for the steam trains 
from the extensions to Hammersmith and Addison-road, owned 
jointly by the Metropolitan and Great Western Companies, 
still run on the north side of the Inner Circle. They will very 
shortly be drawn by electric locomotives (in the same way as 
the London & North-Western trains on the south side of the 
Inner Circle) pending the completion of the generating station 
at Park Royal and the electrical equipment of the track on the 
extension, but the locomotives have not been delivered. The 
same applies to the through trains running beyond Harrow, 
which will be drawn by electric locomotives between Harrow 
and Baker-strect. Five locomotives have just been delivered, 
80 that it may be hoped that the conditions will soon be im- 
proved. Notwithstanding these adverse circumstances, which 
have increased the working costs, the number of bookings on 
the Metropolitan Railway has greatly increased, and the Com- 
pany is in a fair way to recover the traffic it lost on the 
opening of the Central London Railway. 

Of the “ electrified " steam lines, the most disappointing of 
all has been the Lancashire & Yorkshire Railway. The 
electrical equipment of the Liverpool-Southport-Crossens line 
was completed at about the same date as that of the Tyneside 
lines of the North-Eastern Railway, and its prospects should be 
as good. Yet, although there has been an increase in the 
number of passengers, this has been set off to some extent by a 
slight increase in the running costs which is still maintained 
and has diminished the benefit arising from the electrification. 
Still the system is said to work smoothly and well, and the 
directors are sanguine that a further improvement will be 
effected. As we have already pointed out, the full realisation of 
the economies in organisation consequent upon the introduction 
of electric traction is impeded considerably when steam trains 
still run on the same lines. Possibly this is the reason why 
the advantages of electric traction have not yet been so appa- 
rent on the Lancashire & Yorkshire Railway as was expected, 

Taken as a whole, therefore, the electrical engineer and the 
general public may be satisfied with the progress that is 
being made. There can be little doubt that electrical equip- 
ment is the correct policy for managers of suburban railways 


717 


to pursue. Let them not be deterred, however, by the alter- 
nating v. continuous-current battle. For main lines, it is 
believed that the single-phase system will give the best results 
of any, and it may also be preferable to the continuous-cur- 
rent system on suburban lines. But the railway manager 
may take it as an axiom that, no matter which system is chosen, 
electric driving is more economical than steam driving on a 
suburban railway. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, po: t 
free, on receipt of published price. Add 6 per cent. forabroad or for foreign book.) 


Sot irene 


Physics. By C. H. Maxn and G. R, Twiss. (Chicago: Scott, Foresman 
& Co.) $1.25 


The preface to this work informs us that within the last 20 
years the methods of teaching physics have been revolutionised. 
A glance at the pages of the volume is sufficient to show this. 
The title had led us to expect contents of a ponderous nature, 
but on turning over the leaves we find the letterpress livened 
up by some 200 illustrations, mostly from half-tone blocks, 
representing a wide range of subjects but distantly related to 
the test. For example, in a chapter headed Mass and Energy 
we have a charming little picture of two men ploughing to 
illustrate the principle work is proportional to force and 
distance " and, on the next page, a photograph of a man load- 
ing hay into a bullock waggon is explained by the sentence “a 
man cannot work unless he consumes food.” The authors have 
adopted this course because, in their opinion, the present methods 
of instruction have failed to arouse in students that real 
enthusiasm for the pursuit of the subject which is indispensable 
for the mastery of its principles. Apart, however, from the 
illustrations, the treatmont of the various subjects is sound, 
although, of course, somewhat sketchy, owing to the wide 
range covered. The earlier chapters deal with the concep- 
tions of mass, energy and motion, and are followed by a short 
chapter on heat and work, too short to be of any practical use 
and containing paragraphic references to gas engines and 
steam turbines. The space devoted to electricity and mag- 
netism fills about a quarter of the book, but the superficial 
nature of the information imparted is apparent from the fact 
that the chapter on magnetism contains no closer reference to 
the relation between flux density and magnetising force than 
the statement that magnetic force acts more easily through 
iron than through the air. The two following chapters, en- 
titled Wave Motion and Simple Harmonic Motion respectively, 
are the best arranged portion of the book. After some read- 
able chapters on sound and light, the volume concludes with a 
dozen pages on “electrons,” which give a short but clear 
account of some of the more important results of recent re- 
searches. The latter portion of the book is distinctly better 
than the early chapters. The authors have undertaken a 
difficult task in attempting to serve up a palatable dish of so 
many ingredients and have acquitted themselves on the whole 
well, for their straightforward writing and logical sequence have 
lifted their work above the level of the little volumes so often 
met with, which can only be described as compressed tabloids 
of information, 


La Séparation électromagnétique et electrostatique des 
Minérals. By Résiné Konpa. (Paris: Z' Eclairage Electrique.) 1905. Gtr. 
M. Korda has produced & notable book, extremely topical. 

Old methods of dressing minerals are being supplemented and 

replaced by new devices ranging from surface flotation to 

static attraction. In early days minerals were separated from 
their worthless concomitants by the selection afforded by eye 
and hand, a little later gravity was invoked and various 
systems of levitation were devised. Then it was found that 
the size of the particles counted as well as their intrinsic 
weight, and, as a result, elaborate methods of crushing and 
sieving were employed. In this way one physical property of 
matter was turned to account; others are now being utilised. 
The different behaviour of different materials when given a 
“static” charge, typified by the classical experiment with red 


lead and sulphur, has been pressed into service and has been 
tried on a practical scale. Electromagnetic methods have 
passed far beyond the tentative stage, and in their various 
modifications are in operation industrially. From the old 
idea of picking iron or some ferruginous mineral out of an in- 
different mass we have passed to the notion of separating 
minerals according to their magnetic behaviour, and no longer 
regard it as necessary that they should stick to the poles of 
the magnet. It may be said without qualification that the 
book is good. It is written with learning and judgment, and 
is so easy to read that it must have been extremely difficult to 
write. 

The Science Year Book. Edited by Major B. F. S. Bapzs-PowzLL. 

(London: King, Sell & Olding.) 5s. 

The second annual issue of this book opens with a portrait 
of Sir William Huggins as frontispicce, and contains a number 
of additions and improvements on the original edition. The 
astronomical section includes some new maps, and charts of 
magnetic variation and rainfall have been added. The pro- 
gress of science during 1905 is well summarised in a series of 
articles by various authors, that on electro-technies being from 
the pen of Prof. W. E. Ayrton. A list of scientific and learned 
societies and a brief ** biographical directory " are also included 
in the book, the greater portion of which, however, consists of 
a full-page diary. The arrangement of the calendar, which is 
seen through an opening in the cover, is convenient, each 
month being torn out when done with. 


THE DARTFORD URBAN DISTRICT COUNCIL LIGHT 
RAILWAYS. 


The system of tramways opened on Wednesday last at 
Dartford comprises some six miles of route, and connects the 
town of Dartford with the existing tramways of the Bexley 
Urban District Council, and through these to the Erith tram- 
ways, as shown in the accompanying map (Fig. 1). The 
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that very little time has been lost in the construction of the 
lines. l | | 

The line was formally inaugurated on Wednesday last by 
Mr. J. Lawrence Mitchell, chairman of the Urban District 
Council of Dartford, and after a pleasant trip over the route in 
three cara, gaily dressed with bunting, a large party sat down 
to lunch at the “ Bull” hotel, Mr. Lawrence Mitchell being in 
the chair. A number of speeches were made, the toast of 
“The Press" being proposed by Mr. Rowlands, the newly- 
elected member of Parliament for the Dartford division. Other 
speakers included Mr. Vaughan, chairman of the Maidstone 
Corporation Railways Committee; Mr. Keyes, chairman of 
the Dartford Urban District Council Railways Committee ; 
Mr. Zeden, one of the consulting engineers ; and Mr. Balfour, 
of Messrs. J.G. White & Co. 

The consulting engineers to the scheme are Messrs. Hawtayne 
& Zeden, who have kindly put drawings and details of the 
work at our disposal. The tramways manager is Mr. A. D. 
Murdock, and Mr. J. D. Pember is acting as resident electrical 
engineer. The line is entirely on the overhead trolley system, 
and, as mentioned above, Messrs. J. G. White & Co., were tho 
main contractors for the permanent way, feeders, cars and 
electrical equipment. Excepting for one short gradient of 1 in 
12 and two of 1 in 134and l in 153 respectively, the gradients 
mct with on the line are only of a slight character. 

The permanent way is of ordinary standard construction, 
with 100 lb. rail of British standard section in 60 ft. lengths 
from the North-Eastern Steel Co., Middlesbrough. The special 
work is of Messrs. Hadfield's manganese steel, and the track 
is bonded with double concealed bonds of 4/0 B. & S. gauge, 
further cross bonds being provided every 40 yds. The rails 
are mechanically coupled by continuous rail joints, weighing 
about 96 lb. per pair, all joints being anchored to the concrete 
underbed. Automatic spring points are used at all the crossings. 

The greater part of the overhead work is of the bracket-arm 
pole type, but cross suspension is made uso of in a few places. 
The poles were supplied by Messrs. Stéwart & Lloyd, and are 
31 ft. in length, made up of three sections of solid drawn steel 
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Fic, 1.—Mar Snuowrwo Position or SYSTEM WITH RELATION To OTHER LINES. 


first negotiations for the construction of tramways in Dart- 
ford date back to the year 1900, and the original order was 
confirmed by the Board of Trade in 1902. In the same year 
application was made for an order authorising extensions to 
form a connection with the Gravesend and Northfleet tram- 
ways at Greenhithe, but owing to the opposition of the South- 
Eastern & Chatham Railway Co. the scheme for these exten- 
sions fell through. The route sanctioned, therefore, terminates 
at Horn's Cross, about a mile and a half from the commence- 
ment of the Gravesend and Northflect tramways. The con- 
tract for the construction of the whole of the line, with the 
exception of the power plant, was eventually let to Messrs. 
J. G. White & Co., and this firm also secured a lease of the 
light railways for 15 years, terminable at the end of 5 or 10 
years at the option of the Council. The capital cost of the 
construction was defrayed by the Council, Messrs. White pay- 
ing the interest and sinking fund charges during the term of 
the lease. The ground was opened on July 12th last year, so 


tube. The heavier poles weigh 1, 220 Ib. each and the lighter 
poles 870 lb. A 2/0 (B. and S.) copper trolley wire is used, 
flexiby supported from the bracket arms on the span wire m 
the usual manner. The ears are of the soldered type, all the 
castings being of bronze. Where the trolley wire passes under 
the S. E. & C. R. bridge a special wooden troughing shown in 
Fig. 2 is provided above the wire. , 
The feeder arrangements are quite simple, owing to the situa- 
tion of the generating station near the centre of the line. Two 
main feeders run from the power house in opposite directions 
along the route, a short branch feeder being taken from one 
of these to a feeding point in Sowfield-street, The other five 
feeding points are on the main road. The section pillars con- 
tain the usual switchgear and telephone connections, and were 
supplied by Messrs. Henley’s, who also supplied and laid the 
paper-insulated feeder cables. These are, wherever possible, 
laid in troughing run in solid and placed under the footpath. 
Twelve double-deck cars, 27 ft. Gin. in length, have been 
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eupplied by the United Car Co., of Preston, each to seat 56 
passengers. The cars are mounted on Brill 21 E type single 
trucks, and are equipped with Messrs. Dick, Kerr & Co.'s 
motors and controller and the Westinghouse magnetic track 
brake, in addition to the usual hand brake. Each car is pro- 
vided with two motors rated at 30 B.H.P. and each capable 
of a tractive effort at I, 100 lb. at the car wheels at a speed 
of 8 miles per hour. The bodies are good examples of 
modern practice, and are tastefully finished both inside and 
ont. Semi-reverscd stairways, collapsible gates and folding 
steps are fitted, and the cars are provided with the Tidewell 
trigger-type lifeguard ; 17 incandescent lamps are used to light 
each car, not including the illuminated route indicators at 
each end. 

The car shel adjoins the power house, and was erected by 
Messrs. W. F. Blay & Co., of Dartford. The main building is120 ft. 
long by 48 ft. wide, with a clear headroom of 21 ft. Four 
tracks with inspection pits are provided, and these are capable 
of accommodating 16 cars. A temporary wall at one end allows 
of cxtensions being easily made when required. 

The supply to thetrams is from the Dartford Urban District 
Council's generating station in Priory-road, Dartford, where 
extensions of plant have been added, bringing up the capacity 
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of the plant from the 200 kw. installed in 1901 to about 850 kw. 
The boiler plaut now comprises four Lancashire boilers, of 
which the original threc (supplied by Messrs. J. Carter & Sons) 
aro 28 ft. by 7ft., and capable of evaporating 4,000]b. per 
hour. The new large boiler by Messrs. Ruston, Proctor & Co. is of 
6,000 Ib. evaporative capacity, and is 26ft.long by 8ft. diameter. 
All work at 1601b. per square inch, and the large boiler is 
nn with a Sugden superheater per 100°F. superheat. A 

edward evaporative condenser capable of dealing with 
10,000 1b. of steam per hour is installed, but the pipe work is 
arranged sə that the station can be run either condensing or 
non-condensing. Water is obtained from two wells, supple. 
mented by the town supply. A filtering and purifying plant 
of Messrs. Lassen & Hjort's make is provided, and a Pimbley 
economiser of 192 tubes has been installed. 

The generating plant consists of four sets, all of which can 
be used for lighting or traction. The two original 100 kw. 
General Electric and the300 kw. Lancashire Dynamo Companies' 
machines are driven by Reavell engines, and the latest addition, 
a 200 kw. Fowler generator, is coupled toa two-crank Browett, 
Lindley engine. A new traction battery of 250 E.P.S. cells 
has been put down in addition to the original lighting battery, 
and the audden variations of load are dealt with by a ** Lanca- 
shire’’ automatic reversible booster. A complete new traction 
switchboard has been supplied by Messrs. Ferranti Limited. 


BRAKES. 


Mr. A. L. C. Fell was unable to reply at the time to the 
discussion on his Paper on Brakes,” read before the Tra m- 
ways and Light Railways Association on January 10th, and 
reported in our issues for January 19th, p. 543, January 26th, 
p. 586, and February 2nd, p.635. His written reply has now 
appeared in the Official Circular of the Tramways and Light 
Railways Association for February, and is given below in 
extenso : 


I propose to deal briefly with the points mentioned by each speaker. With 
regard to Sir William Preece's query as to the distance the car travels from 
the time tbat the brake is applied by hand and the moment retardation 
commences, I am afraid that the records of the hand and momentum brake 
trials only show the total time taken from the application until the car is 
stopped, but from the records of the rheostatic and magnetic track brake 
trials this information is obtainable, as a mark was made on the charts 
immediately the controller handle was moved on to the first brake notch. 
From these charts it appears that the magnetic track brakes commenced 
to act immediately they were applied. Sir William Preece mentioned an 
electromagnetic track brake on the Port Elizabeth tramways. I find that 
both the À type and B types of magnetic track brake with the older forms 
of magnets have been successfully used on these tramways. No doubt 
the authorities will be glad to hear that still better results can be obtained 
with the new form of shoes. 

Mr. Lacey, in his verbal and written comments, compares the results 
obtained with the rheostatic and magnetic track brakes. If he will kindly 
again refer to the curves, he will see that the results obtained with the 
rheostatic brake are very poor when compared with those obtained with 
the magnetic track brakes, and that the general results do not show the 
enormous difference which he mentions, I have made no temperature 
testa with the motors, but it is & simple matter to calculate the rise in 
temperature from the figures obtained at the tests. The brakes are applied 
for such a short time that the increase of temperature of the motors is in- 
appreciable either with the A or B types of magnetic track brake of the 
latest patterns, and they could both be used as service brakes. Wehave 
not had a very long experience with the latest forms cf magnetic brakes, 
but we find that the type B brake requires very much more carefal and 
frequent adjustment than the A brake, and it must be pointed out that 
during the tests both types of brake were perfectly adjusted to give the 
very best possible results. l 

Mr. Sayers calls attention to what he considers somewhat serious dis- 
advantages in connection with magnetic track brakes: (1) That the sur- 
faces between which the friction takes placa are both iron, and one is the 
rail; (2) that using motors to actuate the brakes undoubtedly warms 
them up, and, on a hilly line, the effect may be of considerable import- 
ance ; (3) the capital cost of magnetic track brakes. With regard to objec- 
tion No. 1, the tests clearly show that excellent results can be obtained with 
magnetic track brakes with the surface of the rails in practically any 
condition without having to use sand, whereas such good results cannot 
be obtained with an ordinary mechanical slipper brake even when sand is 
used. I contend that although the coefficient of friction is not as high 
between the soft cast-iron magnetic track brake shoe and the steel track 
rail a8 between a mechanical track brake wood slipper and the steel rail, 
the wear and tear on the rail with the formor will not be as great in the 
long run as with a wooden shoe which is permeated with sandy grit. 
Objection No. 2: With the older forms of magnetic track brake, over- 
heating of the armatures proved a very serious matter. I found, when re. 
cently inspecting various tramways in America, that the older types of 
magnelic brakes were being replaced by air brakes, but, apparently, the 
latest patterns of magnetic brakes had not been tested on any of 
the tramways. With the latest types of magnets the effective area of 
the shoes has been increased, and the magnets are much more powerful, 
although much less current passes through the brake shoe windings and 
the motors are not overheated. Objection No. 3: Mr, Sayera has 
apparently not obtained any recent quotations for magnetic track brakes. 
I may say that we have 3 had both A and B magnetic track brakes 
filted on single truck cars. The former costs £41 per set of four shoes, 
and the latter £56 per ect of four shoes, with the wheel brake attachment. 
The additional cost of magnetic track brakes is certainly a serious item, 
but if a general all-round increase in speeds can be secured by their 
adoption, the increased revenue will make it possible to write off the 
whole cost in a very short time. Mr. Sayers’ rail corrugation theory is 
very interesting and, if correct, will be a further inducement to tramway 
managers to adopt magnetic track brakes. 

In reply to Mr. Pott, I would like to point out that the instruments 
with which the whole of the tests were made were kindly lent to me by the 
British Thomson- Houston Co., who had the instruments specially designed 
for rolling stock teste, The following data of the cars used during the tests 
should have been given in the Paper, but they were unfortunately omitted : 
Weight of bogie car, 13 tons; weight of single truck car, 10$ tons; length 
of bogie car (over fenders), 33 ft. 6 in.; length of single truck car (over 
fenders), 28 ft. 9 in.; bogie car mounted on maximum traction McGuire 
trucks; single track car mounted on Brill trucks; wheel base, single 
truck, 6 ft.; pivotal centres, bogie truck, 12 ft. 6 in.; wheel base, bogie 
truck, 4 ft.; average number of persons on car during test, 6; gear ratio, 
bogie car, 4°85 to 1; diameter of driving wheels, bogie car, 30 in.; dia- 
meter of pony wheels, bogie car, 204 in.; diameter of wheels, single-truck 
car. 80 in. The next point raised by Mr. Pott is as to the use of sand in 
making brake tests. I purposely did not use sand on the rails during the 
tests. Sand unfortunately has to be used when starting cars on greasy 
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rails in order to obtain rapid acceleration and when ascending steep 
gradients, but I consider that sand should as far as possible be avoided 
when using magnetic track brakes. As excellent results can be obtained 
without sand on a bad rail, better results could naturally be secured if sand 
was used, but except in very remote cases better results would not be 
necessary. I would also point out that, owing to the introduction of a 
human sand operator, great discrepancies would appear in the tests, and 
with a so-called greasy-rail test the rail would cease to be greasy after the 
sand had been applied. With regard to the best wood for use in mechani- 
cal slipper brakes, I found on the steep gradients in Sheffield that poplar 
wood cut across the grain was the best and cheapest, the softer wood 
being tougher and taking up sand more readily than harder woods, and 
it does not splinter, Mr. Pott requires the definition of the word 
“greasy.” The best examples of a greasy rail were obtained after a 
slight shower on what had been a dry rail, or where the mud had partly 
dried on the rail. The dry rail was perfectly dry on the surface, but it 
may have had a skin of compressed road refuse in places. It must be 
remembered that the tests were made in the dark, and there may have 
been a few blemishes on the rail. I did not have the rails specially 
polished for the tests. We always find that the rail is at its best on a 
thoroughly wet day. Mr. Pott discusses the question of total power con- 
sumption at the higher speeds. I am afraid my statement was not quite 
clear. To drive a car at a higher speed more power, of course, is required, 
but by applying a greater amount of power for a short time it is possible 
to coast greater distances. The total power required to drive the car 
over a long route under actual working conditions, with frequent stops, 
is not appreciably greater than when running the car with lower maximum 
speeds and having to keep the power on practically the whole time whilst 
it is in motion. 

In reply to Mr. Baldwin, I still maintain that the brakes were operated 
more skilfully as the trials proceeded and the drivers became accustomed 
to the equipments, and, furthermore, I would state that the man who 
operated the B type of brake was very much more accustomed to brake 
tests than the man who operated the A type of brake, although the latter 
was a go od motorman. Three tests were made in each instance to obtain 
an average result at each speed. The diversity between readings taken 
in each of these three tests with practically the same rail conditions tend 
to show the variations in the human element, I quite agree with Mr. 
Baldwin that no doubt the greasy rail was not as bad as it looked. One 
great difficulty which had to be contended with was the fact that the 
tests had to be made over a length of track which had been used for 
traffic during the day time; and as the rail had, during the latter part of 
the day, been in a very greasy state, in all probability the drivers had 
used sand, and this, although not apparent, was no doubt present in the 
muddy slime. Mr. Baldwin gives some very interesting comparative 
figures. I hope we shall find under actual conditions that with the B type 
of brake there will be no additional wear on the gears and pinions. I 
should like to have particulars of the data on which Mr. Baldwin's 
assumptions are based, as a good deal naturally depends on the value 
which he gives to the unknown quantities. May I point out that the 
primary object of the series of brake tests which were carried out was to 
ascertain whether the results obtained with magnetic brakes would war- 
rant the additional expenditure. The tests were made under what 
appeared to bó the best and worst practical working conditions. There 
was no endcavour to provide conditions which would be theoretically 
perfect and which might never be met with under working conditions. 

Mr. Clough states that the first cost ought not to weigh very much 
with managers when considering the question of brakes. I venture to 
think that with some of us this will bea very serious item. On the London 
County Council tramways about 1,500 to 2,000 electric cars will be re. 
quired, so that the difference in cost between the A and B types of brakes 
represents a considerable sum. Although the money may not have to be 
repaid for a fairly long period, it has to be borrowed. 

In reply to Mr. Raworth, who states that he is rather surprised that I 
did not say more about the ordinary mechanical track brakes. The chief 
reason that I did not do so is that we have no brakes of this description fitted 
on our London cars. I was, therefore, unable to make comparative tests 
under similar conditions. I quite agree with Mr. Raworth that this brake 
can be of very good service on steep gradients, and have already expressed 
this opinion in the Paper. Mr. Raworth calls attention to the rheostatic 
brake, which he considers ig better than I imagine. No doubt the results 
with this brake in cases of emergency are good, but the results can only 
be obtained in a very inefficient manner, which may have a very destruc- 
tive effect on the electrical equipment of the cars. 

Mr. Worby Beaumont calls attention to the fact that particulars have 
only been given with speeds up to 15 miles per hour. A few special tests 
were made up to speeds as high as 25 miles per hour, but as it was im- 
pogeible to attain this speed on the short length of practically level track 
on which the tests were made, the figures are not comparable with tho 
figures which I have given in the Paper. I propose, as soon as a suitable 
length of track is available, to make a series of tests at the higher 
speeds, as no doubt we shall be able to obtain sanction for higher speeds 
on our tramways in outlying districts. 

Mr. Trube discusses the question cf temperature rise, and apparently 
considers this would be eo serious in the A type of brake that the mainte- 
nance of the electrical equipment would be much higher than with the 
B type of brake. I do not consider that this would be the case in actual 
practice. In support of this opinion the results of a calculation may be of 
interest. Taking thetotal watts lost in the motors when driving the car,and 
adding in each case the watts lost in the motors (on account of the current 
required for the brakes), and assuming that the temperature rise of the 
motors would be proportional to the total watts lost—which is approxi- 
mately correct as the motor is the same in each case—it appears that 
the A type of brake would inereage the temperature of the motor about 
8 per cent., the B type about 14 to 14 per cent., and the rheostatic brake 
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about 25 per cent. When it is considered that the temperature of a 
motor after a day’s work is only about 60°C. to 65°C. the increase of 
8 per cent. is not a serious matter, but an increase of 25 per cent. with a 
rheostatic brake may seriously affect the motors and resistances. No 
doubt the motors would be slightly cooler wken using the B type of 
brake, but the difference between the temperatures of the motors when 
using the A and B types of brake can only be compared to that between 
tepid and warm water. 

As requested by Prof. Ayrton, I give below the areas of the brake shoes 
and blocks: Total area of four type A magnetic track brake shoes with 
new pattern of magnet 87:5 sq. in.; total area of four type B magnetic 
track brake shoes with new pattern of magnet 126 sq. in.; total area of 
four brake blocks on driving wheels of bogie car 68 sq. in. (No brake 
Ts were used on the pony wheels of the bogie car.) Width of rail head 
at in. 

There seems to have been a little confusion as to what was meant in the 
Paper by the terms “old magnets” and “new magnets.” I did not 
intend these terms to refer to the state of the magnet shoes, but to the 
old and new designs of the magnets. The majority of the magnetic track 
brakes now in use are of the older types, the new types were not developed 
until the early part of last year. 

In the limited time at my disposal I have only been able to deal very 
briefly with the interesting points raised in the discussion, but I trust 
that the additional particulars I have furnished in this reply will provide 
the speakers with the information they require. 

Before concluding I should like to express my thauks to Mr. J. Bowden, 
who rendered valuable assistance in connection with the tests, and to 
Mr. B. G. Thomae, who assisted in the preparation of the diagrams, also 
to the various brake manufacturers who so kindly placed their apparatus 
at my disposal. 


GAS ENGINES AS APPLIED TO ELECTRIC DRIYING.* 


BY JAMES ATKINSON. 


The application of gas engines to electric driving commenced in 
a very small way some 25 to 28 years ago. In those days a gas 
engine of more than 2 H.P. or 8 H P. was the exception, and such 
installations were mainly confined to lighting houses or shops. 
These installations were the pioneers of what has grown to be an 
enormous branch of engineering, and it seems as though it were 
almost impossible to fix a limit to the magnitude to which gas-driven 
electric generation will grow in the future. It is of great interest 
to realise how economically electric current can be generated when 
producer gas is used. As a typical instance the following parti- 
culars of three sets of engines with suction gas plants will be of 
interest :— Each complete unit consisted of a gas producer in which 
common coke was burnt, two coke filled scrubbers, & motor-driven 
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rotary tar separator, a sawdust scrubber, and the engine directly 
coupled to a direct current Crompton dynamo. The three units 
were tested on a six hours’ run, one of such tests giving the follow- 
ing results: Total fuel consumed 488 Ib., total kilowatt hours 3684, 
fuel per hour 81°31b., kilowatt-hours 61:4, fuel per kilowatt hour 
1:325, fuel per brake-horse-power per hour 0°92 lb., thermal efficiency 
of the entire plant 22:75 per cent., proportion of total heat in the fuel 
converted into electrie eurrent on the switchboard 20:87 per cent. 
An investigation as to the amount of irregularity in the turning 
moment will show what is permissible in a single cylinder ** Otto " 
type engine, directly coupled to a continuous current dynamo, 
giving steady lights and sufticient regularity to run two or more 
units in parallel. In Fig. 1, a diagram taken from such an engine 
is shown, also the effect of the inertia of the reciprocating parts 
expressed as pounds per square inch on the piston. In addition a 
third line is given, showing the combined effect cf the compression 
and the inertia of the reciprocating parts. Fig. 2 gives the full 
impulse diagram corrected for inertia of reciprocating parts, illus- 
trating the amount of work developed during a working stroke, 
together with the rate at which such work is developed. Fig. 3 
shows the turning moment on the crank pin during the complete 
cycle. If we assume that work is being done by the engine at a 
constant rate, and include friction, which also may be regarded as 


EE Paper read before the Manchester ‘Section of the Institution of Elec- 
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being a constant resistance, the dotted line on Fig. 8 drawn above 
zero line represents the mean rate at which work is being done, and 
from this diagram the exact speed rate of the flywheel at any por- 
tion of the cycle can be ascertained. For the present purpose it 
will, however, be sufficient to ascertain the maximum and minimum 
speeds of the flywheel and percentage variation. 

Let us assume the diameter of cylinder to be 18in., stroke 2 ft., 
revolutions 200 per min., and energy stored up in flywheel and 
revolving parts 720 foot-tons. In Fig. 4 the amount of acceleration 
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due to excess work is represented by the shaded portion. On calcu- 
lating this excess it works out to 21:524 foot-tons, therefore we have 
141524 foot-tons stored up energy at c; as a maximum, the speed of 
the flywheel will be in the ratio of the square roots of these stored 
up energies, and the flywheel at c will be moving at the rate of 
1:492 per cent. faster than it is at the point b; from the point c, of 
course, the flywheel begins to slow down. At the time of the next 
ignition it will be at its original rate of 200 revs. per min. Should 
the engine be governed by “hit and miss governing, and an im- 
pulse cut out, it would fall below 200 revs. per min. by an amount 
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corresponding to the loss of one impulse ; this amount is 19:635 foot. 
tons. The stored up energy in the flywheel would drop from 720 to 
700-365, representing a decrease in speed of 1:400 per cent. The 
1'492 per cent. is what is commonly known as cyclical variation, 
and the 1-406 per cent. as governing variation, the cyclical and govern- | 
ing variation thus together amounting to 2:898 per cent. 

Extensive experience with a great number of installations has 
shown that this degree of irregularity is permissible. The simplicity 
of “ hit-and-miss " governing, together with the economical results 
thereby attained, make such an arrangement thoroughly satisfac- 
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tory in many instances. There are cases, however, where auto- 
matic regulation has been introduced with a view to eliminating 
the governing variation. Broadly speaking, four methods have 
been adopted for this purpose: (1) Throttle governing. (2) Cut-off 
governing. (3) Varying the richness of the charge by throttling the | 
gas. (4) Varying the richness of the charge by admitting the gas 
earlier or later during the suction stroke, but cutting it off always 
at the same period at theend of thesuction stroke. The writer proposes 
briefly to give his views as to the relative merits and demerits of 
these various methods. 


l. Governing by Throttling an Uniform Mirture.—This method 
has been adopted by the Westinghouse Co., by many of the Con- 
tinental firms, and by other makers in Eng'and. As adopted by 
the Westinghouse Co., the mixture is throttled before reaching a 
Pipe which supplies the cylinder or cylinders, the amount of | 


Working Stroke 


throttle being regulated by the governor. In other instances the 
lift of the admission valve is directly controlled by the governor. A 
very satisfactory way of doing this is the method adopted by the 
Gasmotoren Fabrik, of Deutz, in which a shifting fulerum for the 
admission valve lever is moved by the governor, the gear otherwise 
being undisturbed. The principal objections t» this method of 
governing are the increase in gas consumption as the load de- 
creases, also, there is a considerable resistance during the suction 
stroke, causing a good deal of negative work; the reduced pressure 
at the end of the compression stroke interferes with prompt ignitions, 
and in some instances leads to reversal of stresses in the moving 
parts owing to reduced compregsion. 
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Cut-off Governing.—This has been very largely adopted on the 
Continent. In the case of larger engines “Trip” gears are used, 
verv similar in construction to those used in steam engines. 
Governing by this method has been very satisfactory so long as the 
speeds of the engines were moderate. It is, however, not suitable 
for engines running at high speeds. Messrs. Crossley Bros. have 
made engines to work with cut-off gears consisting of a separate 
multiported valve moved by an eccentric, the valve baing modified 
in its relation to the eccentric by means of the governor, thus alter- 
ing the cut-off as may be desired. In other instances the cut-off 
valve has been held up by means of & vacuum in a suitable air 
cylinder, and allowed to close when the vacuum was destroyed by 
the adinission of air into the vacuum cyiinder through 
an opening regulated by a small valve controlled by tho 
governor. Compared with throttle governing there is 
very little loss from negative work; 1t also lends itself 
to combining the cut-off with! hit and-miss governing 
—that is to say, if the engine is working on heavy 
or medium loads the regulation is entirely by means 
of cut-off, but on lighter loads the governor can 
allow the gas valve to remain closed, so that the regulation 
is partly by small charges and partly by cut-out impulses, 
thus avoiding the very heavy consumption on light loads. 
For charges down to half. load, although the charge is ig- 
nited at a lower compression pressure, stillit expands to a very much 
lower terminal pressure, and from experiments which the writer 
has made, the economy with such governing is quite as good as 
with ordinary ''hit-and-miss" governing. When running on or 
below a half-load a little consideration will show that this irregu- 
larity of turning moment, with occasional cut-out charges, is no 
greater than it would be at full load without any misignitions, the 
stored up energy in the flywheel being proportionately greater than 
the impulses and the load for the time being. This style of govern. 
ing is open to the objection mentioned in connection with throttle 
governing, the reduced compression pressure under some circUm. 
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stances not being sufficient to take up the inertia of the recipro- 
cating parts. 

Governing by Varying the Richness of the Mixture.—This method 
can scarcely be said to be generally used in practice. The amount 
to which the richness of the mixture of the charge in a £as-engine 
cylinder may be varied is somewhat limited, if the gas is to be 
economically consumed. If ei' her too rich or too weak, the gas is 
not properly burnt, and there is considerable risk of irr. gularities in 
the working of the engine, causing bangings or ignitions at improper 
times, sometimes in the admission pipes and sometimes in the 
exhaust pipes. 

It would appear that such irregularities, combined with the some- 
what narrow range of governing, are sufficient to prevent this method 
of governing from being largely adopted. 

Varying the Timing of the Admission of the Gas, but always 
cutting it off at the end of the Stroke at the same Time.—Tbis 
method is being largely adopted on the Continent, and is the revival 
of an old method of governing introduced originally by the late Mr. 
Frank Crossley in the very early days of electric driving by means 
of gas engines. Though differently carried out,the same method of 
governing is used exclusively in the Korting and Oechelhauser type 
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of gas engines. Messrs. Crossley Bros. are also constructing 
engines governed in this manner. This method also has the advan- 
tage of not decreasing the compression pressure. In this connection 
there is a very great difference between the older arrangement re- 
ferred to above, and the newer methods. In the old arrangements 
the compression pressure was about 45 Ib. per square inch, whereas 
in the present type of engines the compression pressure would pro- 
bably be in the neighbourhood of 150, or perhaps more. ‘The 
particles of gas and air are more nearly brought together, and the 
heat due to compression is so high as to bring the charge at the time 
of ignition to closely approaching ignition temperature, with the re- 
sult that the gas is more thoroughly burnt, and there is no reason 
to suppose that this method of governing will be uneconomical. 

The driving of alternating-current dynamos in parallel is an alto- 
gether different problem. Probably all connected with alternating 
machine driving will welcome the action taken by the Standardising 
Committee in endeavouring to limit the periodicity of alternators to 
either 50 or 25 cycles per second. It must be a great relief 
to the makers of the machines, and gas engine makers are 
enabled to fix on certain revolution speeds of their engines as stan- 
dards. The writer frequently has to deal with enquiries relating to 
engines for driving alternators, and would like electricians to note 
that the steadiness of rotation necessary for driving alternators differs 
most materially from the kind of steadiness required for driving con- 
tinuous-current machines. In almost every instance enquirers and 
specifications for engines to drive alternators state that the variation 
in speed of the engine must nut exceed some particular fraction of 
the mean speed, varying from ,} th to much smaller fractions, or 
aek what degree of regularity would be guaranteed. He begs to 
submit for their consideration that this is a wrong method of defining 
the necessary steadiness of such an engine. The required regularity 
is a function of the angularity difference between, say the flywheel 
of the engine, and a flywheel running at absolutely constant speed. 
This angular variation is certainly due to speed variation, but it is 
speed variation qualified by a time element. 

It is pretty well understood that for alternating machine driving 
a multiple cylinder engine will be used. After going carefully into 
the best arrangement for such engines, it is clear that engines giving 
two impulses per revolution will be mainly adopted for moderate 
powers, and for larger powers two such engines would be combined 
having their cranks at right angles. It will be of interest to show the 
degree of regularity which can be obtained by such engines. For 
the sake of comparison the same diagram has been taken as illus- 
trated in Fig. 1, and curves have been plotted out showing 
what will take place with a vertical four-cylinder “t Otto” cycle 
engine. Fig. 4 shows the diagram, a line showing the inertia for 
four sets of reciprocating parts, and a line showing the inertia pres- 
sure combined with the compression. Fig. 5 shows the full impulse 
diagram corrected for inertia and compression, and Fig. 6 shows the 
turning moment on the crankpin ; the dotted line being the mean 
turning moment. In this four-cylinder engine the size of cylinder is 
taken as before—viz., 18iu. diameter by a 2ft. stroke, the revolu- 
tions being also 200, and the power ofthe engine, of course, being four 
times as great. The diagram shown in Fig. 0 shows what a re- 
markable effect the inertia of the four sets of recriprocating parta 
has upon the resulting turning moment on the crankpin, the shaded 
portion between d and e representing the excess of energy put into 
the flywheel, being such a small percentage of the work done during 
one impulse, the impulse giving as before 19 365 foot-tons, and the 
excess being 3°39 foot-tons; the deficiency from e to f of course being 
also 8:89 foot-tons, the increase in speed takes place from d to e, and 
decrease from e to f. Assuming that we have 610 foot-tons energy 
stored up in the revolving parts when running at 200 revolutions at 
the point d, excess energy to the extent of 8:89 foot-tons being added 
by the time e is reached, the speed at e would be increased in the 
ratio of the square roots of 610 to 618:39, which works out to 0:312 
per cont. From an inspection of Fig. 6 it is evident that the fly- 
wheel compared with a wheel running with absolute regularity will 
be at its mean speed at & point between d and c, a little nearer to 
e, and again at a mean speed between e and f, a little nearer to f, 
changing from these positions approximately every 90deg. In 
passing from the mean speed position to the most advanced position 
the flywheel is travelling at a speed varying between mean speed 
and maximum speed, which is 0:312 per cent. faster, consequently 
its excess angular advance becomes about 0:14 deg. 

With such a small deviation it is obvious that it is not necessary 
to go into intricate mathematical calculations to ascertain more 
closely what the actual deviation is, as no alternator can possibly 
require such regularity as -th of one degree either way, and as it is 
impossible to get absolutely equal impulses in all the cylinders 
under all circumstances, it is necessary to provide for such contin- 
gencies, therefore in this instance these contingencies are the con- 
trolling elements in deciding on the required amount of stored up 
energy, not the cyclical variations. The synchronising efforts of 
the alternators themselves, of course, assist in keeping them in step, 
and thus still further counteracting any irregularity in the working 
of the engines. E : "US 


Various arrangements huve been made to enable two strokes per 
revolution to be obtained, and four-cylinder vertical engines on to 
four cranks seem as though they would be very suitable for engines 
up to moderate powers. For large powers horizontal cylinders 
promise to be the most convenient, either having four single-acting 
cylinders arranged on two cranks with the alternator on the sheft 
between them, or two-double-acting cylinders on to one crank, and 
for still greater powers four double acting cylinders on to two cranks 
at right angles. The Korting and Oechelhauser engines have also 
been used for this purpose. In these latter types of engines the 
governing is practically the same as varying the timing of the 
admission of the gas, but always finishing up the charge with an 
uniform mixture. | 

Considerable care should be exercised as to the relative positions 
of the cranks, the flywheels, and the alternators. If it can be 
arranged it is desirable to build up the armature of the alternator 
on the flywheel itself, or at any rate directly couple it to the fly. 
wheel, without passing the strain through separate keys on the 
shaft. Should there be four cranks, as in a vertical four-cylinder 
engine, it would seem desirable to use a similar arrangement, and 
only have one flywheel at the same end as the alternator. A con- 
siderable number of such engines have been made with a flywheel 
at each end, an arrangement which does not commend itself to the 
writer, as vibratory strains might be started up in the crankshaft 
itself, which under certain circumstances may be so serious as to 
cause fracture to the shaft. | 

It may be true that large steam turbine installations have greatly 
interfered with the development of large gas engines for electric 
driving; it is well to bearin mind, however, that the steam turbine 
has taken considerably longer to bring to its present state of per-. 
fection than the large gas engine, which has only been developing 
during the last few years. Those only who are thoroughly conver- 
sant with the subject of large gas engines can estimate the serious 
diffieulties which have been overcome, and appreciate the efforts 
which have been made in this direction ; it is very satisfactory to 
realise the enormous strides and the solid advances which have 
been made. There is no doubt that great developments are taking 
place, and the increasing use of large gas engines is certain to con- 
tinue. The writer has a very strong feeling that the gas turbine 
will ultimately be made a practical success, and should this be so 
it would hold an unique position as the motive power, at any rate 
for electric-current driving. | 


The discussion was opened by the chairman (Mr. S. L. Pearce), who 
doubted whether gas engines, with their uneven turning moment, were 
suitable for the parallel running of alternators, and this point was also 
raised by Mr. G. D. Seaton and Mr. T. L. Miller. Mr. Pearcestated that 
the Manchester electricity department could compete with private gas- 
driven plants, and Mr. R. L. Gamlen said that he understood that the. 
Newoastle-on-Tyne Electric Supply Co. had replaced 8001 p. of gas 
engines with electric motors in tte past 12 months. 
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WABTE IN INCANDESCENT ELECTRIC LIGHTING 
AND SOME SUGGESTED REMEDIES.* 


BY GEO. WILKINSON. 


Every enterprising station engineer, in order to secure a healthy 
growth of business against increasing competition, diligently seeks 
to reduce his cost of production and distribution. Labour-saving 
appliances—such as fuel and flue gas testing instruments, super- 
heaters, improved forms of steam and electric generators, better 
methods of conversion and distribution, together with a more intel- 
ligent idea as to the effect of load and diversity factors —have done 
much towards reducing these costs (allowing a corresponding de- 
crease in the tariff charges to consumers), and yet finality in this 
direction, even with our present methods and knowledge, still lies 
some distance in the future. The average prices obtained per unit 
in Great Britain (omitting exclusively tramway undertakings) during 
1904 and 1905 were as follows: 


Year ending Year ending 

March, 1904. March, 1905. 
Limited liability und-rlakings.......... 4:26d. 4-062. 
Municipal undertakings 3°08d. 302d. 

It is when we get beyond the meter fixed on consumers’ premises, 
which marks the boundary of the supply undertakers’ authority and 
jurisdiction, that waste and extravagance take place. This is mainly 
due to the use of incorrectly-graded and inefticient lamps, and the 
persistent use of lamps after they have become blackened on the 
inner surface of the glass bulb. So marked is this lamentable 
waste, and its effect upon the future of electric lighting is so serious,. 
that it is high time some definitely concerted action was taken by 
the supply authorities throughout the country to deal effectively 
with the matter, and to educate every consumer so that he may 
know how to get efficient electric lighting at a reasonable cost. 


* Abstract of a Paper read before the Leeds Local Section of the 
Institution of Electrical Engineers, February 15th. 
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Electrical engineers have too long considered themselves simply 
producers and purveyors of electrical energy, and have not con- 
cerned themselves with the problem of turning a minimum amount 
of electrical energy into a maximum of lighting power, the con- 
sequence being that many a user is paying for double the amount 
of electrical energy for lighting he ought to pay, ard not a few 
lucrative electric light consumers have, regardless of health con- 
siderations, gone back to the use of gas. 

To show an urgent need for attention on the part of engineers to 
the points raised, I set forth a few of the many cases which have 
come under my personal notice during the last few months. 

(a) Public Building.—Eighty 82 c.p. British-made 100 volt lamps, 
taking an average of 170 watts each. The light in this case was exceed- 
ingly unsatisfactory, owing to drop in pressure, and by putting in 16 c.p. 
lampe certified by the Corporation (as hereinafter explained) the light was 
improved and the current consumpticn very greatly reduced. 

i Private House.—Consumer using 8 c.p. British-made lamps giving 
in cne case only 2:1 c.p. at 11 watts per candle, and another 3:2 c.p. at 8 
watts per candle; aleo one 16 o.p. giving 8:9 c.p. at 6'6 watts per candle. 

(c) Four special 16 c.p. 200 volt foreign lamps, sent for test, dropped 
from 16 c.p. to 7 in less than 100 hours. These might have been used on 
consumers’ premises with disastrous results. . 

(d) Private House. Consumer found to be using 230 volt lamps on a 
200 volt cireuit. 

(e) Private House. Consumer found to be using 24 c.p. lamps taking 
30 watts each, or 12 watts per nominal eandle at 200 volts. Actual c. p. 
given by the lamps was 5 on photometric test. 

(f) Shop.—Nominal 8 c.p. lamps, giving 5:5 c. p. and taking 6:6 watts 
per candle. 

The following cases have been given to me by engineers of other 
electrical undertakings :— 

In the public buildings of a large city in Scotland, the British-made 
lamps from a number of tests made were found to be taking an average of 
8:29 watts per mean horizontal candle-power, and 9:14 watts per mean 
horizontal candle-power in the case of Continental-made lamps. 

Investigations made in a leading manufacturing city in Yorkshire show 
an average of 7-6 watts per mean horizontal candle-power in the case of 
foreign lamps, and 7:03 watis per mean horizontal candle-power in the 
case of British. made lamps. Tests made on 8 and 16 c.p. lamps in stock 
in the same city, showed a variation of from 2:98 to 5:67 watts per mean 
borizontal candle. 

Investigations in one of the chief cities in Lancashire on new 16 o.p. 
lam ps held in stock by the Corporation showed a var:ation of from 8:25 
to 8 watts per candle, with a variation in candle-power on standard 
voltage from 104 to 20 candles. 

I do not suggest that the lamps in all the above-cited cases are 
necessarily bad lamps, but they are certainly wrongly graded and 
marked. These are only a few instances, and I am convinced that 
in many towns the cost of electric lighting is greatly increased to 
the consumer, due to errors in the grading and marking of lamps. 
So far as I can ascertain it appears to be the general practice 
amongst lamp makers to sell lamps marked with a nominal candle. 
power, but actually giving considerably less than that marked on 
the bulbs. 

SUGGESTED REMEDIES. 


Legislative —Clause No. 18 of the 1882 Electric Lighting Act* 
should be immediately abolished, and a new clause substituted, 
giving the electricity supply undertakers right of supervision over the 
lamps used on their supply mains, and the right to refuse to supply 
customers using wasteful lamps. In my view this desirable supervision 
can be exercised without the undertakers taking the lamp trade 
from the local contractors: such a step on the part of municipali- 
ties would be an unwarrantable and unfair interference with the 
business of private tradesmen in the district. | 


Local Precaution.—I have, in co-operation with the local con- 
actors in Harrogate, developed a system of control over the lamps 
Used in the supply mains which, while it secures to the Corporation 
the control referred to, leaves the contractors the benefit of their 
trade in lamps, and puts no restriction upon them as to what make 
or class of lamp they supply to their customers. It is desirable that 
we should have legal powers to compel contractors to supply, ex- 
clusively, lamps approved by the supply authority. At present we 
ire able to get a written undertaking only, and depend upon the 
contractors to abide thereby honourably. In Harrogate such under- 
taking appears to be quite sufficient at present to effect what we want. 


* 18.—The undertakers shall not be entitled to prescribe any special 
form of lamp, or burner, to be used by any company or person, or in any 
way to control or interfere in the manner in which electricity sup- 
plied by them under this act, avd any licence, order or special act is used : 
Provided always that no local authority, company or person, shall be at 
liberty to use any form of lamp or burner, or to use the electricity sup- 
plied to them for any purposes, or to deal with it in any manner so as to 
unduly or improperly interfere with the supply of electricity supplied to 
any other local authority, company or person, by the undertakers, and if 
any dispute or difference arises between the undertakers and any local 
authority, company or person entitled to be supplied with electricity 
under this act, or any licence, order or special act, as to the matters afore- 
said, such dispute or difference shall be determined by arbitration. 
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Lamp Speciſication.— Twelve months ago I drew out a specifica- 
tion (see Appendix), which was issued to all lamp manufacturers 
supplying lamps to the district, with the intimation that in future 
Jamps would not be certified for use on the Harrogate supply mains 
which did not come within the specification, both as to candle-power 
and wattage. The result of the specification w.s that many grosses 
of lamps of all makes were returned to the manufacturers from 
Harrogate. Considerable feeling was manifested on the part of 
several manufacturers, due to the constant refusal of lamps: now, 
however, they appear to have settled down to comply with our 
requirements, and very few lamps which are now sent for certifica- 
tion fail to pass the required tests, and the consumer has already 
begun to feel the benefit of their improved efficiency. We have 
numbers of instances where the accounts have decreased since 
certified lamps were used, and the ultimate result is bound to be 
an increase of business accruing to the electricity department. 

Notices to the Consumers.—A notice is attached to the quarterly 
account calling the attention of the consumer to the importance of 
using, exclusively, lamps certified by the supply authority, and 
warning him against buying lamps from casual travellers. 


The question of the efficiency and grading of lamps has recently 
been taken up by the Municipal Electrical Association, and a more 
comprehensive and detailed specification than that set forth in the 
appendix has been drawn up; but its issue to the members of the 
Association is postponed at the request of the Physical Standards 
Sub-Committee of the Engineering Standards Committee, and the 
Municipal Electrical Association has elected Mr. C. D. Taite and 
myself as their representatives gn this sub-committee. This com- 
mittee has gone into the question of lamp efficiency and grading in 
great detail; have had careful tests carried out by various lamp 
manufacturers, and have held an all-day conference with the repre- 
sentatives of the manufacturers, and their deliberations are now 
approaching completion. Doubtless the effect of the Municipal 
Electrical Association’s recommendations, when issued, will be 
beneficial to all parties concerned, and especially to the consumers. 
It is difficult, however, to see how the full benefit of these proceed- 
ings can be felt until Clause 18 of the 1882 Electric Lighting Act is 
annulled or modified. It is to be hoped that concerted action will 
at once be taken by the supply undertakers in this direction. 


It is usual in ordering lamps from manufacturers to specify the 
maximum drop in candle-power allowable after the lamps have been 
on circuit & stated number of hours at the standard voltage marked 
upon the lamps. The specification generally fixes a maximum of 
20 per cent. drop in candle-power on & 400 or 600 hours' run. In 
making this test a maximum rise in pressure of 2 per cent. should 
be allowed, as closer regulation is not obtained on publi supply mains. 

À difficulty presents itself in the length of time required to verify 
the drop in candle-power ; very few makers or dealers will consent, or 
can afford to lay large stocks of lamps aside for fivo or six weeks 
while drop in candle-power and life tests are being made on sample 
lamps drawn from each consignment ; the consequence is that these 
important tests are almost entirely neglected, and in the writer's 
opinion large numbers of lamps are continually put on circuit which 
blacken prematurely and bring discredit upon the industry. Experi- 
ments which I have made show that a very thin film of deposit on 
the internal surface of the glass bulb serves to reduce the light 
by 50 per cent., and a lamp loses two-thirds of it, original candle- 
power before it gets to the condition commonly accepted as “ black." 

The lamp merchants should rigidly insist upon the makers sub- 
mitting a percentage of each batch of lamps to an independent and 
recognised authority for drop in candle-power test; such lamps 
being selected promiscuously from the bulk; and the maker should 
furnish a certificate setting forth the results of such tests. A life 
test is not nearly so important as the drop in candle-power test, and 
lamps which show good results on candle-power after the specified 
number of hours may generally be accepted as satisfactory on the 
score of durability. 

It is better to use lamps with large glass bulbs, as the internal 
blackening process is thus spread over a greater area and is there- 
fore thinner, presenting less obstruction to the light. This view is 
confirmed by the rapidly increasing use of lamps with large spherical 
bulbs, which do not reveal the blackening process nearly as quickly 
as the ordinary sized glass bulbs. It is of great practical importance 
that drop in candle-power tests should be considerably shortened by 
employing a pressure higher than the standard working pressure, 
for, say, 150 to 200 hours; this will decrease the expense and in- 
convenience of keeping back lamps during the weeks at present 
absorbed in making these tests. Fortunately the time can be 
shortened to about 150 hours by applying a slightly increased 
uniform pressure, but this method at present is followed by only 
one or two British firms; it is, however, common in Amerita, and 
will doubtless become regulation practice everywhere in the near 
future. | 

EQUIPMENT OF LocaL Lamp-TESTING Room. 


The large numbers of lamps which are likely to be submitted for 
test 1n all local centres where lamp supervision and certification is 
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adopted and the small charge which can be made per lamp ($d. in 
the case of Harrogate), necessitate expeditious methods, giving re- 
liable results. The writer has experimented in many directions and 
with many instruments before arriving at a fairly expeditious, re- 
liable and simple method, employing current derived from the 
ordinary supply mains. The equipment is as follows :— 


Wattage Measurements.—The method employed entails the use of 
a standard voltmeter and a small hand-regulated booster (or sliding 
resistance in the case of direct currents), by means of which the 
volts are adjusted to and maintained at the exact pressure marked 
upon the lamps. After the pressure adjustment is made, each lamp 
is in turn inserted into a lamp-holder connected with a standarised 
dead-beat wattmeter, the resultant reading in each case being re- 
corded in ink pencil upon the brasscap of the lamp. They are then 
placed in light baskets and passed on to the photometer. Any 
lamps falling outside the specified wattage limits are placed on one 
side for return as unsatisfactorv. 


Photometric Measurements. A grease-spot photometer is employed 
with a scale graduated directly in candle values, so that the illumi 
nating power of any lamp can be read off at once without calculation 
of any kind; the scale is an open one, and is graduated up to 
70 candles on each side of the zero centre line. 

In cases where lights of different colours are being prepared a 
flcker head is substituted for the ordinary grease-spot head. The 
light standard is securely clamped on the left of the spot box in such 
a position on the scale as to give an 8, 16, 32 c.p., or other defi- 
nite illuminating value upon one side of the grease spot. The lamp 
under test is placed in a lamp-holder upon a moving carriage on 
the other half of the scale, this holder being rotated at about 200 
revs. per min. by means of a small motor and worm gear carried 
«n the moving carriage and controlled by a switch near the operator. 
A standard voltmeter with illuminated dial is placed immediately 
over the photometer head, and a small booster adjusted by a screw 
motion (or sliding resistance in the case of direct currents) is located 
under the bench carrying the photometer, so that the operator can 
with facility maintain the exact standard electrical pressure. 


Standard of Light.—I strongly condemn the general use of pen- 
tane or any other flame standard ; they are very difficult to manage 
and vary in illuminating effect, from time to time, according to 
atmospheric and other conditions. Good pentane is difficult to 
obtain, still more difficult to keep, and it is expensive. Ordinary 
incandescent lamps which have been “aged” until their illumi- 
nating power becomes stable should be selected and sent to the 
National Physical Laboratory to be standardised at a declared 
voltage, and the position in which they are standardised should be 
carefully marked upon the glass bulb near the cap. These lamps 
then form reliable standards of reference, from which sub-standards 
can readily be obtained for use on the photometer by the lamp 
testing assistant; thus, the original standards being little used, do 
duty for a long period and seldom require rc-standardising. 

Lamps which pass are finally stamped upon the glass bulb by 
means of a rubber stamp and etching fluid, with the word °‘ Cer- 
tified’ and the initials or crest of the authority certifying same. 
This stamping operat on is accelerated by slightly warming the 
lamp bulb in a spirit lamp before the stamp is applied. The equip- 
ment described is not expensive, and it is not too delicate for a 
youth of ordinary intelligence to use. "The average rate of testing, 
including every operation, is about four dozen lamps per hour, and 
there appears to be no good reason why in regular work the rate 
should not be increased to six dozen per hour. 


PRESSURE REGULATION, 


Tho present low average efficiency of lamps is, at least in some 
measure, the result of bad-pressure regulation on the supply net- 
work which is destructive to high-efficiency lamps. Many lighting 
circuits are unfit to supply any lamps of higher efficiency than 
* Traction ” lamps. 

In Harrogate uniformity in pressure is secured by the use of 
automatic pressure regulators at tho generating works. Doubtless, 
recently obtained motive power loads which are supplied from the 
lighting distribution mains have in some instances rendered the 
already unsteady pressure much worse, and, to sacrifice the steady 
pressure necessary for good lighting in order to pick up a few 
motors is questionable policy. Circuits for the supply of power 
should be separate from those supplying light, when the fluctuations 
due to varying and erratic power load will not have a prejudicial 
effect upon the lighting. 

Before coucluding I desire to mention a few other types of incan- 
descent electric lamps which are coming into active competition 
vas carbon filament lamps. Of these the best known and largest 
is the :— 

Nernst Lamp.—The experiences of engineers with this type of lamp 
is very conflicting, some appear to get satisfactory and economical 
results, others complain of rapid fall in candle-power and short life 
of filament. It would be interesting in the latter cases to examine 
the pressure charts, The Nernst lamp, notwithstanding the steadying 
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effect of the wire compensator, is very sensitive to fluctuations of 
voltage. Economical and good average duration of candle-power 
and life can only be obtained on steady voltage. It is stated that 
the filaments should be run for at least 12 to 16 hours when first 
put on circuit, in order that the filament may get into a stable 
condition, and lamps which survive this preliminary run are likely 
to have a life of satisfactory duration. It would be interesting to 
know how far these statements are confirmed by extended experience. 
The writer has found the burners last well on both direct and alter- 
nating-current circuits, but in cach instance automatic pressure 
regulators are used which keep the voltage variation within two per 
cent. In street lamps the average has been close on 500 hours per 
burner. For street lighting the B and D type of burner are very 
little use, as they cannot be depended upon to light up on a cold 
or stormy night, due to the filaments being below the heaters, also 
the heaters are particularly frail and liable to break. The A type 
lamps, on the other hand, will light up within a minute on the 
coldest night, and the 100 watt A type filament, due to its superior 
conformation, gives approximately 30 per cent. more light on the 
roadway than the 100 watt D type burner, which has a U-shaped 
filament. A type lamps are, however, expensive, and the writer 
has adapted the A type burner to the D type body, whereby the 
cost is reduced to less than half that of the A type lamp, while the 
lighting efficiency of the A type lamp is obtained. This has been 
recognised by the Nernst lamp manufacturers, who are now 
arranging to put a lamp of this type on the market, which for con- 
venience I have designated the AD type. The AD type lamp put 
into clear well-shaped glasses and supplied with current at ld. per 
unit is in successful competition with the gas mantle for street 
lighting in several towns, and their use in this way will doubtless 
rapidly increase in the near future. 


GNE es ~ 
| a |: 
er — |: 
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A. Opal reflector. B. Three-pronged clip attached t» ring supporting 
refiector and carried by three hangers. C. Opal clip clipped by three 
prongs termed ‘ Diffuser.” D. Clear glass cylinder termed “draught 
excluder." 


By careful photometric measurements the writer finds the Nernst 
lamps, in clear globes, give a greater amount of light pro ra'a on 
the amount of electrical energy than Midget " arc lamps furnish; 
probably on a time test, however, the Nernst lamps would fall in 
candle-power to a greater extent than the arc lamp. i 

Nernst lamps, especially the B and D types, are badly designed 
from a light-giving point of view; the opaline globes, especially the 
pear shaped pattern, obstruct a great amount of light, and there 13 
no means of placing a reflector in an effective position. Kecog- 
nising this, the writer designed and patented the modifications illus- 
trated above, and has obtained thereby a wonderfully-improved 
lighting effect, as shown by the following certificate : 

This is to certify that we have tested for cindle-power at all angle: 
below the horizontal a 200 volt 3-ampere Nernst lamp—firstly, when fitted 
with your diffuser and reflector, and, secondly, fitted with the ordinary 
alabastrine pear-shaped globe, 


The following results were obtained :— Candle-power. 
Angle below the horizontal. With diffuser. With globe. 

Oadegreeee ee eee E: 19:5 .... 290 

10 J; 8 26˙0 310 

20 3 x 32:5 32:0 

30 . F 38˙5 31˙0 

AQ. %%;ðĩ ( 44-0 29-0 

50 „ OE eke eens data, aes a Re Sx 48:5 26:5 

60 j. 8 52 5 24:0 

70 jj ee sd cs us 55-5 21-5 

80 Ws — GEOP Ree E ars TU C PE 58:5 190 

OO uot OCRXPSG ES aE E ane eine 60:5 17-0 
Mean hemispherical candle-power .......... 38:6 290 
Watts: 51:2 at 200 volttnn see — eR 
Watts per mean hemispherical candle-power. 1325 176 

For and on behalf of 
WESTMINSTER ELECTRICAL TESTING | LABORATORIES, 


(Signed) Lancetur W. Warp, Chief Electrician. 
December 29, 1904. 
It will be seen from the above figures that below the angle of 
20 deg. from the horizontal, which includes all the useful lighting 
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area, the mean spherical candle-power shows an efficiency of one 
candle per watt, a result unapproached by any other electric lamp 
of small candle-power. 

Vacuum Tube Lighting.—Some good examples of this system of 
lighting can be seen operating in business premises along Broad- 
way, New York, notably at the office of the New York World, which 
is illuminated by one tube 86 ft. long, running round the office and 
fixed beneath the ceiling cornice. Lighting tubes of this class are 
in operation up to 155 ft. long. They are operated by extra high- 
pressure alternating current, ranging from 5,000 volts upwards, 
produced by a transformer enclosed in an earthed metal box; the 
light produced is soft and agreeable, and is a near imitation of day- 
light ; the intensity of light can be regulated from a faint glow to 20 
or more candles per foot of tube, which tubes are about 14 in. 
diameter. The illuminated tube can be looked at without incon- 
venience to the eye, and it appears as though it were a long cylinder 
of densely white smoke. The light radiating from such a large sur- 
face area gives a very perfect diffusion, and a practically shadow- 
less light result. No mercury is used in these tubes, and the 
makers claim an efficiency as high as 14 watts per candle, including 
transformer loss, and state that the life of the tubes is “ almost un- 
limited." Very little information is available about this form of light- 
ing: I cannot find that there are any of these lamps 1n Great Britain, 
but the American examples are strikingly effective, and the method 
is worthy of more attention than it obtains at present. Probably 
the ultimate form of electric lighting will be by means of incan- 
descent vapour, of which the well-known mercury vapour lamp forms 
an unsatisfactory and crude example. 

This Paper is already too long, and I therefore pass over the 
osmium, tantalum and other new types of electric incandescent 
lamps, which are still in their experimental stage and unsuitable for 
the ordinary working pressures of town lighting circuits. 


APPENDIX.—Lamp SPECIFICATION. 


Wattace Tests. 
2} c.p. lamps are not recommended, as they have been found to be very 
inefficient. 
100 vorLr Laps. 


E nominal 5 c.p. lamp will not be certified if the watts consumed aro 
above 26. 

nominal 8 c.p. lamp will not be cerlified if the watts consumed are 
above 34. 

= nominal 16 c.p. lamp will not be certified if the watts consumed are 
above 66. 

A nominal 32 c.p. lamp will not be certified if the watts consumed are 
above 130. 

200 Voir Laurs. 


5 nominal 5 c.p. lamp will not be certified if the watts consumed are 
above 28. 

m nominal 8 c.p. lamp will not be certified if the watts consumed are 
atove 36. 

A nominal 16 c.p. lamp will not be certified if the watts coneumed are 
above 68. 

A nominal 32 o.p. lamp will not be certified if the watts consumed are 
above 140. 

CAN DLE-POwIn Testa, 


Note.—Lanips are tested in the horizontal plane, and the mean of two 
readings taken at right angles is the assumed candle-power. 

5 c.p. lamps will not be certified if their act aal candle-powe: i: below 
4 or above 6:5. 

8 c.p. lamps will not be certified if their actual candle-power is below 
7 or above 9, or if the watts consumed per actual candle-power exceed 4 
for 100 volt lamps, or 4:25 for 200 volt lamps. 

16 c.p. lamps will not be certified if their actual candle.power is below 
14 or above 18, or if the watts consumed per actual candle-power exceed 
3°75 for 100 volt lampe, or 4 for 200 volt lamps. 

32 c.p. lamps will not be certified if their actual candle-power is below 
*8 or above 86, or if the waits consumed per actual candle-power exceed 
3°75 for 100 volt lamps, or 4 for 200 volt lamps. 


ELECTRIC-RAIL WELDING IN AMERICA. 


We read in the Street Itailway Journal of New York that the 
Lorain Steel Co. has recently completed a contract for the electric 
welding of 3,087 rail-joints on the South Jersey division of the 
Public Service Corporation. About one-third of these joints were in 
the city of Camden proper, while the other two-thirds were on the 
Haddonfield and Moorestown divisions of the company. In Camden 
à portion of the track ia laid in asphalt, with Belgian block along 
the rail, a part in brick and a part in macadam. On the other two 
divisions all of the track was in macadam. On these two latter 
divisions a high speed inter-urban service is run. Accor:ing to the 
company, the result of the electric welding has been a marked im- 
provement both in the riding qualities of the track at the joints and 
also in ground return. 

All of the joints welded were in a more or less battered condition, 
80 that the joints had to be raised before being welded. This was 
done by raising the receiving rail so that tho lowest point in this 


rail was level with the head of the abutting rail, after which the 
elevations were ground off with a corundum wheel. It has bean 
found that the electric weld holds the rail absolutely firm, and that 
the rolling of wheels across the joint since the work was finished has 
tended to make the joint smoother than it was immediately after the 
welding. It is true that by grinding off a portion of the head of tho 
rail some of its wearing qualities are sacrificed. The experience at 
Camden, however, has been that this is necessary, and that the 
battered end of the rail must be ground level before a good joint 
can be obtained. 

. Table I. shows a summary of the cost of electrically welding these 
joints, including contract price of $5.25 per joint. Table II. shows 
the cost per joint, type of paving, type of rail secti^n and number of 
joints welded on each of the five streets on which the work was done. 
It is estimated that the life of the welded rail on the Haddonfield 
Pike will be eight years, whereas during the last two years with 
angle plate joints, this track has cost the company about $1 per 
joint each year for tightening bolts and shimming. This main- 
tenance work has only temporarily relieved the situation, for each 
year the joint has been worse, and it was estimated that at the end 
of four years the rail would have been so bad at the joints that the 
track would have to be relaid. In other words, it is expected that in 
this particular case, by electrical welding, the life of the rail will bo 
practically doubled at a less cost than would have been required 
simply for maintaining angle plate joints during the life of the rail. 


Table I. — Cost of Electrically Welding 3,087 Joints in Camden, N.J, 


Cost of labour ........ Ca ERE s $7,031.24 
Cost of material .............. Ws 581.09 
87,612.33 
Credit from sale of old fish plates and bonds 2,816.59 
$4,795.74 

Cost of welding 3,087 joints, at 85.25 each .......... 16,205.75 
Cost of replacing asphalt, 899 6 yds., at $2.53 ; 117 yds. 

at $2.51 .......... EE ps dese . :ęV osos 2,569.65 
Total cost of operation TET . ꝗ . $23,572 14 
First cost per joint, labournrõurrrrrrr "m 2.277 
First cost per joint, material .......... "——— 0.188 
First Cost per joint, labour and material ........... CREE 2.465 
Cost per joint, labour and material, after credit is deducted .. 1.553 
Final cost per joint, all labour, material, welding and asphalte 

Gags € 7.635 
Cost per mile, under similar conditions, 30 ft. lengths........ 2,687.52 
Cost per mile, under similar conditions, 60 ft. lengths ...... 1,343.76 


Table II.— Cost per Joint, Paving and Rail Sections on the Diferen 
Streets. 
Haddonfield Pike, 7in. girder (P.S. Co., section No. 238 and 
Cambria No. 824); rubble stone on sand, 989 joints 
Moorestown Pike, 9 in. girder and 7 in. girder (P.S. Co. sections 
238 and 200); rubble stone on sand, 1,128 joints 
Broadway, 7 in. girder (P.8. Oo. section No. 238), asphalt between 
rails and part of shoulder, Belgium block along rail, on 6 in. con- 
orete, 715 joints; Kaighn-avenue, 7 in. girder (P. S. Co, feotion 
No. 238), bricks between rails and shoulder, on 6 in. concrete, 
64 joints; total, Broadway and Kaighn-avenue, 779 joints 
State-street and River-road, 7 in. girder (Cambria section No. 834) ; 
rubble stone on sand, 191 joints. 


$6,684 
6,704 


10,438 


% e O O A E h ee Peoege v ? 2 
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TEST OF A TILTE MAGNET.* 


BY C. P. NACHOD, 
The following test on a magnet shows the effect which the posi- 


tion of the magnetising coil with respect to the air-gap has on the 
pull produced. This magnet, shown in Fig. 1, has a short stroke 


Fie, 1.-~VaLvE MAGNET. 


and is designed to operate an air-valve by means of a brass rod (not 
shown) passing through the hole in the core. The core and arma- 
ture are of Norway iron; the core has an outside diameter of 1} in. 
and has a 3 in. hole through it. The magnet is of the iron-clad type 
with cast-iron shell and top. There is a cylindrical clearance gap 
between the armature and top, which, being invariable, has not 


— 


* Prom the Ele: trical World of New York. 
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been considered. A and B are the two exciting coils. The former, 
having 1,860 turns of No. 25 wire, is used as an operating coil to 
draw down the armature, while the latter, of 1,765 turns of No. 26 
wire, serves as a retaining coil to hold it down against the air- 
pressure, after the circuit in the other coil is broken. Coil A, as 
shown in Fig. 1, encircles the working gap, which is not the case 
with B. 

The test was made with a simple traction permeameter, definite 
air-gaps being obtained by measured brass washers. Fig. 2 shows 
the pull produced with varying excitation for each coil separately, 
with a constant air-gap of 0'0162in. In the curve for coil A, the 
range of magnetic densities is sufficient to show clearly the change 
in permeability of the iron circuit. For so small an air-gap, the 
difference between the pulls produced by the two coils with the same 
magnetising force is remarkably great. The ratio of these pulls has 
been plotted, and the curve shows that coil B is only from 04 to 0'8 
as effective as A, due solely to its position on the core, which permite 
a larger magnetic leakage. This ratio curve has a peculiar feature, 
in that it approaches unity as the flux-density is increased. Fig. 8 
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shows the same relations with an air-gap of 0:081 in. or five times as 
great as in the previous case. With this gap the range of flux 
density is not great enough to produce an inflection point in either 
curve ; and the ratio of pulls for the same excitation is more nearly 
constant, averaging a little over 0°7, but decreasing with increasing 
density. 

From the curves it appears that, if it were desired to connect the 
coils in series so that the magnetic effect of B would neutralise that 
of A, it would be possible to do so for only one, instead of all current 
values, and that such a neutralising coil for all current values should 
have the same axial length and slide within or without the other. 


THE FRANCO-YENEZUELAN DISPUTE. 


The following: facts with regard to the dispute between 
France and Venezuela reach us through a well-informed source, 
and they represent the version of the case which is current in 
semi-official circles in Paris. The present trouble has arisen 
principally through the action brought against the Venezuelan 
Government by the Compagnie Francaise des Cables Télé- 
graphiques, the result of which was that the Federal Appeal 
Court of Caracas annulled on Aifgust 4th last the concession 
that had been granted to the company. The company's con- 
cession is the result of several contracts: the first dates back 
to 1887. It was obtained by M. Cuenca Creus, who had 
been given power to establish a telegraphic communication 
between Venezuela and the Northern United States of 
America. M. Cuenca Creus transferred this concession to the 
Société Francaise des Télégraphes Sous-Marins, and this 
company, on amalgamating with the Compagnie Francaise 
du Télégraphe de Paris à New York, becamo the Compagnie 
Francaise des Cables Télégraphiques. The 1887 contract was 
given effect to in the following year by means of several cables 
and landlines from La Guayra via Curacao, St. Domingo, 
Puerto Plata and Cap Haitien to Santiago de Cuba, whence 
the Cuban landlines and cables of the Cuba Submarine and 
Western Union Telegraph Cos. completed the connection to 
the United States at Key West. 

In 1895 the company, desiring to extend its range of 
activity, obtained a new contract which extended the conces- 
sion from 20 to 50 years, and applies to all the telegraph 
communication between Venezuela and the exterior. In re 


turn, the company undertook to establish a new series of tele- 
graph cables to connect various Venezuelan ports to the inter- 
ternational telegraph system. Among these was Ciudad 
Bolivar, situated on the Orinoco at about 200 miles from the 
mouth of the river. 

The company constructed and laid a considerable part of 
these coast cables, but in endeavouring to connect Ciudad 
Bolivar with the rost of the system it encountered insurmount- 
able technical difficulties, chiefly due to the shifting of the bed 
of the River Orinoco. As a consequence, the negotiations with 
the Venezuelan Government were renewed, and in view of these 
difficulties it wasarranged in 1900 that the Government would 
relieve the company from the obligation of connecting Cuidad 
Bolivar by cable to the international system, and that the 
company should replace this cable by others more easy to lay. 
In return for this, the company was to make a reduction 
of the period of the concession to 35 years, it accepted certain 
reductions in tariff and finally agreed to relieve the Venezuelan 
Government from the payment of a considerable debt which 
had accrued for the transmission of official telegrams. This 
last contract was signed by President Castro himself, who had 
just come into power. 

The next event was the unsuccessful revolution of Matos. 
The company instructed its staff to refrain from any political 
interference, but in order to avoid a renewal of the miscon- 
ception with regard to the piyment of sums due from the 
Government, it refused to accept official telegrams for trans- 
mission except against payment of the fees for such messages 
provided for under tho company's contracte, This refusal to 
give the Government credit irritated President Castro, who 
was then rather embarrassed financially. The blockade and 
claiming of indemnities by foreign Governments which fol- 
lowed mado him completely hostile to all foreign enterprises 
and ready to seize upon any pretext for reprisals. An oppor- 
tunity was given him by some interruptions which occurred in 
the telegraphic communication on the line to the United 
States which crossed the island of St. Domingo. This inter- 
ruption was due to “ revolutionary troubles.” , 

The attack against the company was started by a violent 
press campaign. President Castro then claimed that the 1895 
contract with the company called for a connection exclusively 
by submarine cables between Venezuela and the United 
States. Then, without taking account of the fact that the 
rights of the company under its concession had been officially 
recognised and consecrated by fifteen years of working, he insti- 
tuted an action against the company for the annullment of the 
concession. The three principal clauses of the indictment were. 
(1) That, the first article of the 1895 contract pledged the com- 
pany to establish communication by a direct cable; (2) that the 
company had not constructed the system of coast cables in e 
formity with its engagements ; and (3) that the company ha 
maintained and encouraged the revolutionary movement o 
Matos. The last clause, however, was put aside for a special 
action, which is at present pending betore the Venezuelan tr 
bunals. With regard to the first clause the Venezuelan Govern: 
ment relied on an expression “by one or more submarine 
cables,” which occurred in the contract, while the company con- 
tended that the very fact of suggesting mere than one cable 
implied the possibility of an indirect route, and in no Way 
interdicted the employment of landlines to complete the con- 
nection between the two countries. Further, the company con 
tended that Article 3 of the contract of 1895 actually contained; 
formal confirmation of the regular establishment of the desir 

communication, for it said: With the object of realising * 
reduction in its tariffs, the Société Francaise des Télégraphes 
Sous-Marins, whi-h has already established a telegraphic E 
munication between Venezuela anl North America the 

The second point was that the company had not laid S 
system of coast cables under the conditions agreed upon, d 
had laid a cable from Curo to Curacao, instead of one node 
Curo and Puerto Cabello. The company contended n : 
cable in queation did all that was required in connecting = 
to the international telegraph system at Curacao, and, pn 
over, that the Venezuelan Government at the time the uit 
was laid had made no objection to the routes 5 à 
company. They further pointed out that this cable was alr 
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in use when the arrangement of 1900 was arrived at, the terms 
of which had been completely fulfilled by the company. 

The Venezuelan tribunal rejected all these arguments and 
refused to admit the validity of the contract of 1900. The com- 
pany protested against this decision without avail, and President 
Castro ordered that all the offices of the company in Venezuela 
should be closed, with the exception of that at La Guayra, 
whence communication was allowed withthe exterior on the pay- 
ment of an addition of one bolivar per word on all telegrams 
sent abroad. With the approval of the French Government 
the company protestcd against these measures, and it was then 
that the Venezuelan Government expelled M. Brun, the 
manager and representative of the Cable Company at Caracas. 


Then M. Taigny, the French Chargé d'Affaires, formulated a 


protest in his turn in tho name of his Government, and tho 
events which followed and led up to a rupture of diplomatic 
relations are of recent occurrence and are well known. 
President Castro has now closed the La Guayra station of the 
company and sealed the cables. In addition to the expulsion 
of M. Taigny, several of the chief officials of the cable company 
have also been expelled from Venezuela, and there will pro- 
bably be no further developments in the matter until the 
arrival of French warships off the coast of Venezuela. 

We may add incidentally that telegrams to and from 
Venezuela are still accepted, as they are sent by post between 
Venezuela and Curacao whenever there is a boat. 


CORRESPONDENCE. 


ent jc 


RAIL CORRUGATION. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In The Electrician of Feb. 2 you make some comment 
upon the trouble expericnced at Ealing owing to noise upon 
the tram ways, corrugated rails being one of the causes to which 
this trouble is attributed. I am unable to agree with the 
suggestion that “prevention will probably be achieved only by 
a modification in the composition and quality of the rails.” 

I have been closely connected with one section of the 
Handsworth cable tramway, mentioned by Col. Yorke, ever 
since it was copstructed, and thereby became very familiar 
with the phenomenon referred to long before it became a source 
of trouble to engineers of electric tramways : the facts con- 
nected with this line are quite inconsistent with the theory 
suggested by you. Shortly, these facts are as follows :— 

The line is threo miles long, double track ; 1ather more than 
1} miles are in the city of Birmingham ; the remaining length 
is in Handsworth. The Birmingham section was laid in 1887, 
Handsworth a year later. The structure is identical on both 
sections, except as to the paved portions of the roadway, but 
it has never been suggested that this has any influence on the 
result. Rail used in original construction came from Barrow, 
but German rails were used when the lines were rclaid, both 
inside and outside the city. | 

The winding station is just inside the city boundary ; it 
drives one cable at seven miles an hour for working the city 
eection, and another at nine miles for the traffic outside. All 
cars run full length of rcute and change cables in crossing the 
boundary. The traffic in the two districts is therefcre iden- 
tical as to cars, differing only as to speed. In Handsworth 
there has been perpetual trouble with corrugations ever since 
about two years aíter the lino was opened ; they have been 
ground out and the rails changed over and over again only to 
reappear as fresh as ever every time. In the city there has 
been no trouble whatever; no rail has ever been ground, and 
not one has been changed from this cause during the 18 years 
the line has been in service. Until a few months azo corru- 
gation has not appeared upon the city section, then it began 
faintly in one place, but it is yet in a very mild form. 

_ These facts do not fit any theory depending upon variations 
in density or composition of the rails themselves; if this were 


the cause the trouble would have reached an acute stage on | 


railways very many years ago, whereas it is well known that the 


ways also. As I have pointed out elsewhere (**Permanent Way 
for Tramways and Street Railways," p. 195) it is due to a tor- 
sicnal vibration of the wheels and axles, becoming acute and 
causing mischief only when the speed exceeds a certain limit. In 
considering the mechanics of a pair of equal wheels rigidly 
attached to an axle, and trying to roll round a curved track, 
or of slightly unequal wheels on a straight track, it is difficult to 
see how the motion can be effected without this vibration 
being set up; and it appears strange that its effects were so 
seldom observed before the advent of electric traction. This 
was undoubtedly due to the absence of constant conditions 
such as vibration period of wheels and axles, and especially of 
constancy in speed On a cable line we get the required con- 
stancy in both these elements; with electric traction, every- 
thing standardised and made uniform as far as possible, we get 
the first condition fulfilled, but not quite such uniformity of 
speed, and, therefore, constancy of “touch” between the 
wheel and rail. The corrugations produced are those due to 
that set of conditions which prevail most in actual traffic. 

Tramway managers will be worried by corrugated rails, and 
will have to find money to grind them or to replace them, for 
at least as long a time as they continue to assume that the 
defect is duc to a varying composition in the rails. They 
have looked for proofs of this theory in several places, but I 
never heard of the search being successful. The remedy is 
rather to be found in a study of the rolling stock and traffic. 
Since the speed cannot be conveniently interfered with, means 
must be taken to prevent the wheels and axles all having the 
same, or neatly the same, natural periods of vibration, and 
sufficient variations can probably be provided for without 
interfering with the leading dimensions of wheels and bearings. 
The problem is well worth the attention of managers and their 
car-building experts.—Yours, &c., — T. ARNALL. 

Dirmingham, Fob. 12. : 

[We agree with Mr. Arnall that the causes of rail corrugation 
aro certain actions of the car wheels and axles. We should 
class them generally as “ chattering,” which includes the action 
on curves described by Mr. Arnall as “ torsional vibration." 
It also includes incipient skidding under the application of the 
brakes when the wheels alternately skid and roll, and chattering 
from tightness of rail gauge springing the axles, The part 
contributed by rail composition is undue ductility or suscepti- 
bility to “cold rolling." This seems to be associated with 
relatively low carbon and high manganese contents. Where 
tramway rails containing over 0:55 per cent. of carbon and 
under 0 8 per cent. of manganese have been used rail corruga- 
tion is unknown. Unfortunately the British rail rollers per- 
suaded the Engineering Standards Committce to agree to less 
than 0°5 per cent. of carbon on the plea of manufacturing 
difficulties, although certain German and Belgium rollers are 
quite successful with tramway rails up to 0'6 percent. C. This 
is the meaning of our reference to the composition of rails. Is 
may be of interest to observe that corrugation 1s becoming very 
obvious upon the rails in several of the Metropolitan-District 
stations. The severity of the braking on the elcctric trains is 
well known.- -Ep. E.] 


pec ee —— — — 
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ANNUAL DINNER OF THE POST OFFICE 
ENGINEERING DEPARTMENT. 


The third annual dinner in connection with the Post Office Engineering 
Department was held on Tuesday evening, Mr. John Gavey, C.B., Engi- 
neer-in-Chief of the Post Office and President of the Institution of Elec- 
trical Engineers, presided. The guests of the evening included the Right 
Hon. Sydney Buxton, M.P., Postmaster-General, Mr. H. Babington 
Smith, C.B., C.S.L, eecretary, Mr. J. Ardron, Sir Robert Hunter, Mr. 
S. C. Hooley, Mr. T. R. Baillie Gage. Mr. A. J. M. Ogilvie, Sir William 
Preece, K.C.B., Major Boys, R.E., D.S.O , Mr. A. W. Heaviside, Dr. R. M. 
Walmsley, Mr. E. Ogden, Mr. G. Morgan, Mr. J. W. Wil'mot, Mr. G. F. 
Preston, and Mr. W. J. Etheridge, &c., &c. 

Mr. BABINGTON SMITH, in proposing the toast of “The Engineering 
Department," referred to the recent agreement by which the enormous 
system of the Na'ional Telephone Co. will pass into the hands of the Post 
Office on January 1, 1912. He had the greatest confidence that the 
efficiency and energy of the engineering service of the Post Office would 
enable that transfer to be accomplished with success But undoubtedly 
ın the years that will intervene between the present time and 1912, there 
would be a great deal to do in the way of preparation for the adaptation 
that must take place when so large an addition was made at one time to 
the business of the Post Office. After referring to the rezent visit of Mr. 
Gavey to the United States to inspect the telephone syatem of that country, 
Mr. Smith said that on Saturday next an important step would be taken 
in the history of the Post Office telephone system. Trat day had been 
fixed for the transfer of the subscribera to the Central Excbangeto the 
new City Exchange, the largest operation of the kind, he believed, that had 
ever been undertaken, In the course of a few hours some 12,000 sub- 
scribers would he transferred from one switchboard to another. Another 
step had in the past year been taken in the direction of progress - viz., the 
inception of the idea which will result in the institution of Pos? Office 
Electrical Engineers. The conception of that Ins'itution had orginated 
from among the members of the electrical engineering depart ment them- 
eelves. It had been felt in the service that there was some lack at present 
of opportunities for mutual improvement, some deficiency in the means of 
access to the latest literatura on the subjects with which they dealt. It 
had been felt that men who might be employed on one particular branch 
of their work would not have perhaps sufficient opportunities of acquaint- 
ing themselves with the latest advances in other detartments of electrical 
science and engineering, and thereby fitting themselves more completely 
for the higher posts to which they hoped to rise. The idea had been put 
forward by their chairman and was at once accepted asa sound idea by 
the Postmaster-General, who has been able to persuade the Treasury to 
give a substantial grant for the purposes of the intended Institution. That 
grant would be available on April lst next. 

Mr. GAVEY, in responding, said that he would adhere to the old custom 
at these dinners of giving a glance backwards at the work that they had 
carried out in the course of the year. "The great underground line from 
London to Glasgow, commenced under the «gis of Sir William Preece, had 
been completed, and on or after April 1 they all hoped tbat that line would 
be at work from end to end. In the course of the present year they would 
finish an underground line from London eastwards to Chatham, and 
would make good progress with one westwards from London to Reading. 
They might be rather proud of this great work. "There was nothing 
equal to it in the whole world. It was only recently that he had 
been approached by representatives of the great Amsrican companies, 
who were desirous of obtaining such information as was available on 
the subject. Another line of progress was the completion of the great 
telegraph switch for providing telegrapbic inter-communication through- 
out the metropolitan area. It had been on the initiation of Sir John 
Lamb that the switch was cesigned, and it is one of the most up-to-date 
pieces of telegraphic apparatus that had been introduced anywhere. 
He had recently come across the following extract trom the report of 
the commission established in connection with the St. Louis Exhibition 
last year. The report said that in the Telegraph Group the exhibit of the 
British Post Office was the finest display in the exbibition relating to 
ordinary land telegraphy, whilst it went on to refer to certain English 
exhibits from manufacturera. Then the paragraph read: “None of the 
other foreign exhibits were particularly worthy of note. There appears to 
be little field for introducing new telegrapbic inventions in America, 
American inventors theinselves complaining that their opportunities in 
their own country were very limited, and that Great Britain was much 
more ready to give new ideas a fair trial." It had been eaid from time to 
time that a Government monopoly tended to stifle invention. He thought 
that this was a very good counterblast to a statement of that sort, Turn- 
ing for a moment to telephonic matters, they had somewhat exceeded the 
results in the previous years. In London they had joined up 10,000 addi- 
tional telephone stations. Even at that, however, they lagged behind the 
Americans. He had recently received some statistics from the vice- 
president of the New York Telephone Co., in which he said that in Central 
New York they joined up in the year ended December 31, 1905, 29,032 
telephones, and in Greater New York, which would bs the equivalent of 
Greater London, 45,115 telephones in one year. If they assumed that the 
National Telephone Co., who share with the Post Office the telephonic sar- 
vice of London, had joined up 10,000 also, that brought up the total to 
20,000, about one-half that in New York. In conclusion he joined with 
Mr. Babington Smith in congratulating them on forming the new Institu- 
tion of Pos: Office Elestrical Engineers. He thought it was the wisest and 
best step that had ever been taken by the members of the engineering 
branch or by the membera of any body in the service of the Post Office. 

Mr. HARRISON then proposed the toast of “ The Visitore.” 

Mr. SYDNEY BUXTON (Postmaster- General), in the course of his 
reply, said that it had struck him in going round the various departments, 


and in seeing the various heads of the departments, that they had not only 
the intelligence which all of those present that evening brought to bear on 
the matter, but what was also very important indeed, and what their chair- 
man had in a very large degree, the great gift of very effective organisation 
and administration. 

Sir ROBERT HUNTER proposed the health of Sir William Preece. 

Sir WILLIAM PREECE, in reply, said that he had been 54 years en- 
gaged in the development of electrical industries and applications of all 
kinde, but there was nothing that be looked back upon with such pride 
and with sucb pleasure as the 30 yeara that he had spent in the Post Office. 


PARLIAMENTARY INTELLIGENCE. 


zd 


PETITIONS AGAINST PRIVATE BILLS. 


Practically all the petitions against private bills in the House of 
Commons have now been deposited, and in consequence of the nature of 
many of the bills the opposition is considerable. Over 300 petitions in all 
have been deposited against the London electric power bills. All ths 
Borough and other Councils and the electric supply companies, both in- 
side and in the neighbourhood of London, are petitioning against the 
companies’ power bills, but the London County Council bill is the bill 
with the greatest number of petitions against it. Although it is not 
opposed by all the London Borough Councils, this is more than counter- 
balanced by the extra number of outside authorities who are opposing, 
due to the larger area which it schedules. Thore are 75 petitions against 
the L. C. C. bill, 65 against the Administrative Co.'s bill, and 53 against 
the Additional Co. All the promoters of the bills have lodged cross 
petitions against each other. 

There are 65 petitions against the Lancashire Electric Power Co.’s 
bill, which, it will be remembered, proposes a modification of its original 
powers 80 as to bring it more into liae with recent power companies, and 
the Hammeramith, City & North-East London tube railway bill has, so far, 
75 opponents. Some 60 petitions have been lodged against the London 
Outer Circle Railway, and among the other bills to which there will be 
considerable preamble opposition are the London County Council (Tram- 
ways and Improvements), London United Tramways, Middlesex County 
Council (General Powers), North-West London (tube) Railway, Derby- 
shire & Nottinghamshire Electric Power and the London County Council 
(General Powers). 

In addition to the above there remain the petitions against those bills 
originating in the House of Lords, none of which have yet baen deposited. 


STANDING ORDERS COMPLIANOE. 


Mr. Campion, Examiner of Standing Orders, had before him yesterday 
two opposed bills—viz., the London County Council (Tramways and Im- 
provements) aud the London United Tramways. 


London County Council (Tramways and Improvements). 

Mr. BROWNE (Messrs. Dyson & Co.), Parliamentary agent for this bill, 
first dealt with tramway No. 1, which, he said, was from Cricklewood, 
through Hampstead, Paddington and St. Marylebone to the Edgware- 
road. The question involved was one of consents of road authorities, 
and he claimed that he had substantially received the necessary two- 
thirds consent, inasmuch as the St. Marylebone and Hampstead Borough 
Councilshad given their consent on certain conditions as to the system of 
traction to be used, &c., although he did not go so far as to say that the 
London County Council would adopt the conditions. But for Standing 
Orders purposes he claimed he had the necessary consents. With regar 1 
to Paddington, he could not secure the consent of that Council. 

Mr. GREIG, Parliamentary agent for the Willesden Urban District 
Council, which withheld its consent, opposed on the ground that he knew 
of no case in which conditional consents had been accepted by the Stand- 
ing Ordera Examiners. 

Mr. BROWNE contended that the objections of the two road autho- 
rities who had given conditional consents were on points relative to 
construction, and were, therefore, preamble opposition, which could b2 
dealt with competently by a Select Committee, but if the Examiner 
reported a non-compliance, he would ask that the fact of his having re- 
ceived conditional consents should be stated in his report to the Standing 
Orders Committee. 

Mr. CAMPION said the House attached great importance to the words 
of the Standing Order, and he must report a non-compliance in the 
ordinary course adding that there was no evidence that the conditions 
imposed in the consents would be fulfilled. 

Mr. BROWNE then referred to tramways No. 6 and 64, in respect of 
which a conditional consent had been given by the Hackney Borough 
Council, but in view of the decision just given, he would take a non-com- 
pliance in connection with this and also tramway No. 20, which proposed 
lines in Deptford. 

The bill will, therefore, go before the Standing Orders Committee on 
these points. 

London United Tramways. 

Mr. H L. CRIPPS (Messrs. Dyson & Co.) Parliamentary agent for this 
bill said that as the company could not obtain the consents of any of the 
authorities concerned with the new lines proposed, he was bound to take 
& non-compliance in respect of these. 

The portion of the bill as regards tramways, will, therefore, be aban- 
doned. Standing Orders as regards the remainder of the bill, which 
relates to street widenings, &c., were proved. 


The consideration of the Macclesfield Tramways Bill and the Middlesex 
County Council Tramways Bill was postponed until Tuesday, when, in all 
likelihood, they will be unopposed on Standing Orders. 
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LEGAL INTELLIGENCE. 


— — 


Bridges & Smith v. Burt & Oo. 


At Shoreditch (London) County Court last week, Judge Smyly heard an 
action for the recovery of £6. 14s. 2d. from N. Burt & Co., for electricity 
supplied to them during the holding of tho Electrical Exhibition 
at Olympia in September-October last. Defendants counterclaimed 
£1. 13s. 6d. for a cable which they alleged plaintiffs bad taken away 
wrongfully when removing the meter. The claim was admitted, and in 
rupport of their counterclaim defendants said that as plaintiffs’ *' ran ” 
the exhibition they were responsible that nothing was removed belonging 
to anyone else, After the exhibition was over there was the usual rush 
to clear things away, and Messrs. Burt contended that they clearcd as 
soon as they possibly could, but before this the meter had been removed 
and also the cable (444 ft.) which did not belong to plaintiffs. 

Plaintiffs denied ttat they were liable in any way; the exhibition 
closed on the Saturday, and it was not until the following Thursday 
that defendants applied for their pass into the building to clear away 
their goods, and by that time there had been hundreds of carmen in and 
out clearing away stuff. The agreement between the parties contained a 
clause to the effect that plaintiffs would use every reasonable care to ensure 
toanyexhibitor that anything appertaining totheexhibition would be looked 
after, but they did not hold themselves responsible for any burglary, fire 
or illegal act, They knew nothing about the cable. They cleared the meter 
away, but beyond that kuew nothing. 

Judge SMYLY: And therefore if it was stolen by one of the carmen, 
you consider you are shielded by the larceny clause in the agreement ? 

PLAINTIFFS: Most certainly. We say that under any circum- 
stances we are not liable. 

Jadge SMYLY asked if defendants could prove the cable was taken 
away by plaintiffs. 

DEFENDANTS : No; but it must have been, though. 

After hearing the evidence, His HONOUR eaid it seemed pretty clear 
that plaintiffs were protected, and therefore he gave judgment for them on 
the claim and non-suited defendants on the counterclaim, with costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


emm y 


APPOINTMENTS VACANT AND FILLED. 


An electrical engineer is required to take charge of a tramway 
and lighting undertaking in the north; must have had a thorough 
practical experience in central station work and tramway manage- 
ment. Commencing salary 4300 per annum. See an advertisement. 


The council of Armstrong College, Newenstle-on-Tyne, wil 
shortly appoint a professor of electrical engineering. Stipend £500 
per annum and one-third of fees until £750 in all is reached. Ap- 
plications to the secretary (Mr. F. H. Pruen) by March 1. See also 
an advertisement 

Two additional assistants arc wanted in the electrical engineering 
department of the Central Technical College, Exhibition-road, 
London, S.W. Salaries £300 and £150 per annum respectively. 
Applications to Prof. W. E. Ayrton, F.R.S. See also advertisement. 


Ferranti Limited, Hollinwood, Lancs., require a draughtsman 
aceustomed to high and low.tension switch gear work. See an 
advertisement. 


A good fitter, with knowledge of high-speed engines, is required 
for Egypt. Wages £15 & month and quarters. Two years’ agree- 
ment. See an advertisement. 

Civil Service Braminatiop.—An examination for assistant 
examiners in the Patent Office (20-25) is announced. Applications 
to the Secretary, Civil Service Commission, Burlington-gardens, 
London, W., by April 5. See an advertisement. 


Liverpool City Council on Wednesday made the following appoint- 
ments in the newly formed joint tramways and electricity supply 
department :—Mr.C W Mallins (traffic superintendent) as traffic 
manager, with an increase in salary from £500 to £600 per annum, 
and a further increase at Jan 1nextto £700; Mr. Thomas Bulmer 
(deputy accountant in controller's department) to be also secretary 
to the tramways department, increase from £400 to £600; Mr. 
Alfred Clough (resident electrical engineer of the electricity depart- 
ment) to be also resident electrical engineer to the tramways 
department, increase from £910 to £1,000, to be further increased 
in Jan. next to £1,100; and Mr. A. Bromley Holmes (consulting 
engineer to the electricity department) to perform similar work for 
the tramway department for an additional £250 per annum. 


Mr. Richard Lees has been appointed chief superintendent of 
telegraphs at the Manchester General l'ost Office, in place of Mr. 
W. E. Halton, retired. 

Major G. F. H. Le Breton Simmons, R.E., has been appointed 
chief instructor at the schools of electric lighting, Chatham, vice 
Major C. B. Collins, R.E., who has vacated that appointment. 


Lieut. P. S. Watkins, R.E., is to be assistant instructor, vice Capt. 
J. R Garwood, R.E., whose tenure of that appointment has expired. 


Mr. Sedgwick has been appointed shift engineer at St. Helene 
(Lanes.) electricity works. 


Mr. W. H. Wilson, of Lincoln, has been appointed chief engineer 
nt Sleaford electricity works. 


Aberdeer.— The Corporation have entered into an agreement 
with the Great North of Scotland Railway Co. for the supply of 
electric current for lighting and power for four years at 24d. per 
unit, the company to take a minimum of 110,000 units per annum for 
the first two years, and 120,000 units for cach of the last two years. 


Adelaide Tramwaya —Our Adelaide Correspondent informs us 
that proposals have been received by the South Australian Govern- 
ment for the clectrifieation and leasing of the Adelaide tram ways 
upon certain terms. The Government has replied that its hands 
are tied by the Tramways Act, 1904, and that it is unable to con- 
sider any offer until such offers are publicly advertised for. It is stated 
that the proposals emanate from a Victorian gentleman associated 
with Sir Alexander Peacock (a former Premier of that Statc), who is 
said to have the same backing as the Essendon-Flemington tram - 
way of Victoria, This line, which is fast approaching completion, 
is to be transferred to a London company bearing the title of The 
North Melbourne Electric Tramways & Lighting Co. (Ltd.) " 


Argentina.— Mr. Francis K. Cassels has petitioned the Chamber 
of Deputies for a concession for the utilisation of the Falls of Iguazu 
for the generation of electrical energy. and the distribution of the 
same in various parts of the Itepublic. 

Mr. Cassels, in his petition, states that the applications of electric 
power in Argentina to-day are limited to lighting, mechanical power for 
smal! installations and for traction, and that if power were generated on 
a vast scale—up to hundreds or thousands of millions of kilowatt-hours 
annually—and distributed on liberal conditions, it would apply to nearly 
all the uses which coal and other fuel have at present, and proceeds to 
argue that this would obviate to a great extent the importation to Argen- 
tina of coal from abroad, which amounts to 1,450,000 tons annually. 
On condition that a 90 years’ concession is granted for the sole usufruct 
of the Iguazu Falls, for the distribation of energy throughout the country, 
and for the acquisition of all private lands that may be necessary for tlie 
undertaking, Mr. Cassels will undertake to submit plans within two years, 
the charges for energy to be fixed by a committee of six experts, so as to 
give 6 per cent. profit per annum to the undertakers during the first 45 
years and 5 per cent. during the succeeding 45 years, after which tima 
the undertaking is to become the property of the Government. 


Beckenham.—The Council have declined to pass a recommenda- 
tion of the Electricity committee to apply for powers to supply elec- 
tricity in West Wickham. 

Belfist.—The official inspection of the Cavehill and Whitewcll 
Tramway Co.'s line took place on Tuesday, and the line was opened 
for traffic. 


Bethnal Green (London).— Several authorities being willing to 
supply electrical energy in bulk, the Council has abandoned its 
scheme for establishing a municipal generating station. 


Bournemouth.— The Corporation having decided not to experi- 
ment with Sunday cars. this question is to be the chief issue of the 
fight at the next municipal elections. 


Bradford.—The City Council decided on Tuesday to ask tho 
Board of Trade to increase the maximum speed of running Corpora- 
tion tramcars from 12 to 17 miles an hour. 

The Council also decided (by 36 votes to 15) that no accounts should be 
paid by or for the tramways department without a bill certified by the 
tramwaya general manager and the chairman or deputy-chairman of ta) 
Tramways committee, Ald. Priestly explained that the Tramways com. 
mittee considered this rule necessary becau:e hundreds of pounds ha! 
been paid without the sanction of the Tramways committee, and Mr. 
Palin said the committee did not know what they were spending until 
the end of the year, when they were open to the charge of extravagauce. 
He recalled an instance where the Finauce committee had passed an 
account for about £5,000 without the knowledge of the Tramways com- 
mittee or the manager. 


Bristol.—The Council on Tuesday rejected, by 81 votes to 27, 
the Electrical committee's proposal to increase the salary of the city 
electrical engineer (Mr. H. Faraday Proctor) from £700 to £800 
per annum. 

Ald. Pearson, who moved the adoption of the recommendation, re- 
ferred to the great growth of the undertaking since Mr. Proctor's appoint- 
ment, and said the revenue and the units sold in 1902 were £44,946 and 
2,756,624 respectively, compared with £69,687 and 5,217,528 in 1905. A 
proposal to increase the salary of the deputy electrical engineer (Mr. 
H. H. Couzens) from £350 to £375, with a further £25 increment in 
January next, was adopted. 

On the motion of Ald. Pearson the Council instructed the Electrical 
committee to consider and report as to the desirability of endeavouring 
to obtain from the Board of Trade an order that the powers of the 
Somerset & District Electric Power Co. under their 1903 Act shall c:ase 
to be operative in Bristol. 
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Burton on. Trent. In order to inerease the traffic on the tramways 
the Council have agreed to an advertisement contractor's suggestion 
as to the issuing of booklets containing four penny tramway tickets, 
or coupons which could be exchanged for tickets, to tradesmen for 
23d. the tradesmen either selling or giving away the tickets to 
customers, and the deficiency being made up by the cost of the 
advertisements printed in the booklets. 


Ohesterfleld.— Mr. R. L. Acland, borough electrical engineer and 
tramways manager, has been given an honorarium of £400 for extra 
work when acting as consulting engineer for the tramway scheme 
recently brought into operation. 


Chile.—A concession for the electric lighting of Iqui 
g of Iquique for a 
term of 10 years has been granted to the Iquique Lighting Co. 


Crediton.—The Council have decided to oppose the gas com- 
pany's bill, which teeks powers for electricity supply. 


Dolgelly.—The Council on Tuesday received 14 offers to prepare 
preliminary schemes for the electric lighting of the town. The fees 
asked ranged from £6. 6s. to £125. Seven applications were selected 
for consideration after the election, which takes place next month. 


Ham. —An inquiry will shortly be held into the application 
of the Council for sanction to borrow £18,750 for electric ſüghtin g 
extensions. 


Exhibition.—In order to stimulate the demand for electricity 
for power, d cooking, Morley Electricity committee are 
arranging an exhibition for April 5, 6 and 7. 


Fareham.— The Council have resolved to hold a special i 
l Lounc meetin 
to consider the advisability of purchasing current i bulk (at 21d. 
per unit) instead of borrowing additional capital for the extension 
of the Council's works when the demand renders this necessary. 


Frimley.—Mr. H. B. Renwick attended a meetin of the Distri 
: l à t 
Pree non E 5 was accorded to the e 
C e Camberley Electric Supply Co. f isi . 
8 pply Co. for a provisional order, sub 
Fulham (London.)—Eelbrook Common now ligh i 
H ° 3 ted b &8, 
to be lighted by Nernst lamps at an estimated Sos of £210. The 
dust destructor and boiler house is to be rewired at a cost of £100. 


Glasgow.— The Corporation have received from the 
Scotland consent to the borrowing of 4300, 000 farther dor pe 
tricity supply, bringing the total up to £1,700,000 authorised. In 
forwarding the sanction, the Secretary for Scotland states that he 
gives his consent.the more willingly in view of the considerable 
sums written off for depreciation and carried to reserve. At the 
same time ho advocates an increase of the provision for the redemp- 
tion of £885,000 borrowed under the consents given from 1892 to 
1900. The Electricity committee have postponed consideration of 
this suggestion till the end of the current financial year. ö 
1 


Gravezend.—Tho Council have entered inb 
with Sidney Blandford and H pre an arrangement 
sumers' 8 e Leavy & Co. for wiring con- 


Hackney (London) —The Council are willin A 
). to consent to th 
2 for the construction of a proposed dieci tramway in Ties 
ridge-road on condition that the Council's share of the expense of 
road widening is reduced to one-sixth. The Council also consents 
to E use of the overhead system from the terminus to Lea Bridge 
ammersmith (London).—On the advice of the electrical engi- 
oe (Mr. G. Gilbert Bell) the Council have decided to replace the 
o „„ as Opportunity offers by new transformers of 
oe 5 . a Mr. 1 01 been authorised to replace 16 trans- 
nee at a cost of £665, 305, t l l 
vale of he el e s less £305, the estimated selling 
Hereford.— Sanction to a further loan of £4.55 
| | „550 for cable exten- 
ow been obtained, the period of repayment not to exceed 25 
Horley.—The Board of Trade intend j 
Hor f to revoke the Elect 
Lighting Order, 1904, which = 
iit Bopply Co. ; whic Was transferred to the Horley Elec- 
Kingston-on-Thames.—At Tuesda s Coanci d i 
! 8. oincil - 
sion was given for opening the tramways lines on March l. SS 


, e irkealdy. The demand for current for lighting has increased by 
i 19 cent. during the year and the tramcars are now carrying 
000 people more per week than at the corresponding time last year. 


Leeds.—The Tramways committee ha 
1 ve undertaken to conv 
1 8 from the N. E. Railway depot to the new filter beds at Head. 
ne ey for the Waterworks committee at 1s. 8d. per ton 
ecture.—Mr. Charles Bright, F. R. S. E í 
0 „. 8. E., gave a lecture at the 
Telegraph ic School, Chatham, on 9th inst., entitled “(Submarine 
e lecture was fully illustrated b lantern slid 
deteribed the methods of transmitting electrical Pea through cables, 


copper conductor and insulator to the iron sheathi i 
ng, wer 
reference was made to recent great improvements e 


of materials, &c, 
for irregularities of the bottom when laying the cable, landing shore ends, 
picking up and repairing, the localisation of faulte, &c., were dealt with. 
A résumé of submarine cable work from the very commencement was 
given, with portraits of the pioneers, as well as an acoount of the tele- 
graph fleet of some 50 vessels. Some interesting statistics followed, and 
completed a very instructive lecture. 


The methods of surveying the ocean beda, of providing 


Light Bailways.—The Board of Trade have confirmed the Tar- 


porley Light Railway Order, 1906. 


An inquiry was recently held into the application of the Lindsay 
Light Railway Synd. for an order authorising the construction of the 
Fairford and Cirencester light railway. The commissioners decided 


to provisionally approve the scheme. 


Liverpool.—On Wednesday the City Council considered the pro- 
posal that the undertakings of the tramways and electricity supply 
departments should in future be managed by one committee, to be 
called the Tramways and Electric Power and Lighting committee. 
It is considered that this arrangement will result in more econo- 
mical administration. Some rearrangements of the staff, referred 
to in another column, were also discussed. The capital of the jo. nt 
undertaking is about £2,000,000. 

Ald. Ssrrg, in moving the adoption of the proposals, paid a tribute to 
the excellent services of Mr. A. Bromley Holmes, consulting electrical 
engineer, and Mr. Alfred Clough, the resident electrical engineer. 

Mr. H. R. RatuBone thought the sole reason for the amalgamation 
was that there was no one on the staff to fill the place of the late tram- 
ways manager (Mr. C. R. Bellamy). 

Mr. ArLsoP thought the amalgamation might lead to confusion of 
accounts, and that the committee might elect to make one concern look 
profitable at the cost of the other. 

The proposals were ultimately adopted by 58 votes to 40. 


London County Oouncil.—At Tuesday's meeting £1,965 was 
loaned to St. Pancras and £2,000 to Woolwich for electric lighting. 

Lighting of Theatres.—The report of the Theatres and Fire Brigade 
sub-committee was again submitted, recommending that as from April 1 
the chief officer of the Fire Brigade be responsible to the Council for the 
inspection of electric lighting installations and heating and other 
mechanical arrangements in theatres and the other places of public enter- 
tainment licensed by the Council, and further recommending certain 
appointments to the Fire Brigade department in connection with their new 
duties, including the appointment of an electrical and mechanical engineer, 
at a salary of £400 a year, and an electrical engineer, at a salary of £20) 
a year. 

The recommendations were carried. 

School. Lighting.—The Education committee reported that the gas 
lighting at the L. C. C. school and building, Brixton, was unsa'!isfactory, 
and advising that a system of electric lighting be installed at an estimated 
cost of £2,250 for the plant, wiring and lamps. Postponed. 

Electric Clocks. It was agreed toinstal the magnetic system of electric 
clocks in the Lower Market-atreet buildings of Woolwich Polytechnic. 

Tramwaz/s.—It was agreed that the contract with General Electric Co. 
be extended to include the provision of additional switch gear required 
&t the tramway sub-stations at Brixton and the Elephant and Castle ata 
cost of £2,200. 

Replying to questions, Mr. J. Allen Baker, M.P., said the Paris visit of 
the Council had shown that the Council's decision to adopt the conduit 
system of electric tramways was justified. — 


London United Tramways.—The company state that in con- 
sequence of opposition by Middlesex and Surrey County Councils 
they have withdrawn from their bill the proposal for laying and 
working tramways over Kew Bridge. | 


Maesteg (Glam.).— The Council are asking for an extension of 
time for complying with their electric lighting order, 1903. 


Maidstone.— Electric current is to bə supplied at 1d. a unit for 
heating and cooking. 


Manchester.—A report presented to the electricity committee on 
Wednesday stated that the output of current during the past year 
showed a satisfactory increase, and arrangements are being made 
for further extensions of plant and mains. 

The committee have decided to rearrange and reduce the charges 

for current for power. At present the charges are based upon the 
units consumed per quarter per E.H.P. of the consumers’ maximum 
load, beginning with 14d. per unit for less than 150 units per E. R. p., 
and ending with 1d. per unit for 450 units per E.H.P. and upwards. 
The committee propose to charge 14d. per unit for less than 300 
units per k. H. P. per quarter, and ld. per unit for 800 units or up- 
wards after March 31. If the reduced rates are adopted the com- 
mittee recommend the adoption of a minimum charge for power 
of e 6d. per quarter, this minimum to apply to new consumers 
only. 
The chief engineer and the secretary advise the committee that 
the time is opportune to develop the sales of current. and suggest 
that radiators should be supplied to customers on the hire pashai 
system and the current be supplied to same at the proposed new 
rates for power supply. 

Owing to the adverse vote of the ratepayers the Corporation have 
decided to drop the Urmston tramways clause of their bill. 


THE ELECTRICIAN, FEBRUARY 16, 1906. 
Ce ee — — — eee eee —— ̃ T— —ũ—Ä—ͤ— H—̃—— —— 


Marriage. —On Wednesday, at St. Mary's, Hampstead, London, 
J. W., by the Rev. E. A. Chattock, assisted by the Rev. W. Stone, 
Mr. Richard Alexander Chattock, city electrical engineer, Birming- 
ham, was married to Miss Clara Valentine Sisson, youngest daughter 
of Joseph Sisson, Esq., of Penrith, Cumberland. 


Marylebone (London) —Application is to be made to Losdon 
County Council for an advance of £48,545 for electric lighting. 
During the quarter ended Dec. 31 1,524,976 units were sold at an 
average price of 5'05d. per unit, the total receipts being £32,183, 
and the meter rents £786. Working expenses were £8,866, leaving 
£24,987 (0 meet interest, sinking fund, &c. 


Metropolitan District Railway. The directors have abandoned 
the idea of zone fares. i 


Middlesbrough.—The Electric Lighting committee have granted 
an honorarium of £50 to the borough electrical engineer, Mr. H. M. 
Taylor, whose salary has also been increased from £400 to £450 
per annum. ~ 


Motor-omnibuses as Tramway Feeders.— Bath Electric Tram- 
ways (Ltd). have inaugurated their motor-omnibus service to the 
Lansdown district. 


Municipal Telephony.— A conference of representatives of muni- 
cipalities owning telephone services was held in London on Monday. 
The towns ds esented were Glasgow, Hull, Brighton, Swansea 
and Portsmouth. The conference was private, but the chief topic 
of discussion was the means to be employed in obtaining from the 
Postmaster-General his consent to the renewal of their licences. 
The views of the municipalities are to be put before the Postmaster- 
General upon his receiving a deputation, and the precise form in 
which those views should be presented was decided upon at the 
conference. i ' 


New Books.—Mcessrs Harper & Brothers have recently issued the 
following :— i 

1. “ Constructions of Electric Machines and Apparatus ” (by C. Kinz- 
brunner), a series of plates showing how the various problems arising in 
the construction of machines and apparatus have been solved by various 
manufacturers and designers. The first part, to be issued immediately 
(price 2 1. Gd.), consists of 10 folio plates showing switchboard apparatus. 

2. * Continuous-Current Armatures: Their Windings and Construc- 
tion," by C. Kinzbrunner (33. 6d.). 

3. “ Alternating-Current Windings: Their Theory and Construction,” 
by the same author (2s. 6d.). 


Patents at the Milan Exhibition, 1906.—Dr. A. Gentile writes 
to say that, by a recent Royal decree, all inventions relating to 
any exhibited object at this exhibition for which an Italian patent 
has already been applied for or granted will be considered as having 
been worked throughout the duration of the exhibition. 


Poplar (Gondon).—On the recommendation of the engineer and 
manager of the electricity undertaking (Mr. J. Horace Bowden) the 
Council have decided to oppose the L.C.C. Electric Power Bill in 
order to obtain protective clauses. 


Presentation. Mr. T. Taylor, chief superintendent of Post 
Office Telegraphs at Bristol, last week made a presentation of a ser- 
vice of plate on behalf of the local officials of the department to 
Mr. E. J. Sherring, assistant superintendent of telegraphs, on the 
occasion of his retirement after 40 years’ service. 


Provisional Order Transfer.— Notice is given of intention to 
transfer to the Chichester Electric Light & Power Co. (Lid.) 
the Chichester Corporation electric lighting order, 1898. The con- 
sideration is £500. The Corporation reserve rights of re-purchase. 


Roof.covered Tramcars.—Cars with upper deck govers havo 
now been introduced on the London United Tramways between 
Shepherd's Bush and Hampton Court. 

Roumanis,—Electric lighting is to be installed at Hitesci, 
Roumania, and the tenders are shortly to be invited for the supply 
of plant and material. 


_ Rugby.—The Council have reduced the charge for current for 
lighting to 5d. per unit for the first 500 units per quarter, and 44d. 
beyond. 

Eyton.— The Council have entered into an agreement with tho 
Stella Coal Co. for street lighting by electricity at Clara Vale. 


Stepney (London).—The Council is applying for a loan of 

£10,000 for electric lighting extensions. 

 Bunderland.—On Wednesday the Council resolved to oppose the 
bills promoted by the County of Durhum Electric Power Supply Co. 
and the Neweastle-upon- Tyne Electric Supply Co, which seek powers 
to supply consumers in the borough. 

Telegraphic Communication Between Spain and the Canaries. 
—The Spanish Government have appointed a Royal Commission to 
consider and report upon the most efficacious and speedy means 
of establishing telegraphic communication between Spain and the 
Canaries. 

Theft.—At Leicester Police Court on Tuesday Harold Roll was 
sentenced to three months’ imprisonment for stealing 150 ft. of 
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cable from the Leicester Corporation power station at Belgrave. 
A dealer named Barratt said he paid prisoner £12. 12s. for the 
cable, after going to view it at the station. 


Tanbridge Wells.— Tho Council have decided, owing to a demand 
for electric current outside the borough boundary, to apply for 
powers to extend their area of supply. | 


Walaal!.—The Council have decided to apply for sanction for a 
further loan of £18,000 for extensions of the generating plant and 
mains, &c. 

The net profit on the tramways for the past|year was £3,893, 
which it is proposed to carry to reserve. 


West Fife Tramway &cheme.—A public meeting at Lochgelly 
last week decided to protest against the action of any local body 
insisting on such terms as might wreck this tramway scheme, and 
to assist in the promotion of the undertaking. Mr. R. G. E. Wemyss 
said the cost of the conditions imposed by the District Committee 
of the County Council would be about £2,000 per mile, and was little 
short of blackmail. 


West Ham.—On Tuesday the Corporation decided to memorialise 
the Government to appoint a Royal Commission to inquire into the 
question of electricity supply in bulk in London and neighbourhood. 

The charge for current for lighting is to be reduced from 4d. to 
8d. per unit from March 81, and a maximum for power of 1d. per 
unit, power consumers to be allowed to use 10 per cent. off their 
current for lighting. 

The Council's Targi customeis, the Stratford Co operative 
Society, are to be supplied under a 12 months’ contract at 22d. per unit. 

In future there is to be an annual contract for motors and acces. 
sories. 

A 1,500 kw. turbine generator and a 500 kw. motor generator are 
to be put down, at an estimated cost of £12,000. 


Wimbledon. —Prepayment meters are to be installed in short - 
term tenancy houses, and current is to be supplied to them at 5d. 
per unit. 

The revenue from the supply of current for private lighting 
during the past year was £15,222. The equivalent of 95,987 8 c.p. 
lamps is connected. - 


Woikmen's Tramway Fares.—The Metropolitan Electric Tram- 
ways (Ltd.) issue workmen’s tickets for the return journey between 
Edmonton and Finsbury Park (about 12 miles) at 2d. each. 


Dinner and Oelebration.—On Wednesday, in the Royal Vene: 
tian Chamber of the Holborn Restaurant, London, W.C., a lurge 
gathering of friends and clients met to celebrate the 30th anniver- 
sary of Mr. F., A. B. Lord's association with the well-known firm 
of W. F. Dennis & Co., 49, Queen Victoria-street, London, E.C., 
who have for many years been the British representatives of the 
firm of Felten & Guilleaume. Mr. Lord is now senior partner in 
the firm which he entered 80 years ago as junior clerk, and he 
has the satisfaction of knowing that he has helped to raise his firm 
to & leading position in the special branch of trade with which Messrs. 
W. F. Dennie & Co. have been so long and so honourably associated. 

Mr. Lord received about 100 guests, after which ceremony adjournment 
was made and ample justice done to an excellent dinner. A short respite 
during the dinner gave Mr. Spoerer the opportunity to 1ead a number of 
congratulatory telegrams to Mr. Lord, from friends, relations and clients 
ia a'l parts of the world, all testifying to the high esteem in which Mr. 
Lord is held. After dinner, and the usual loyal and patriotic toast having 
been enthusiastically drank, 

Mr. SroknzER proposed the health of Mr. F. A. D. Lord, and echoed the 
good wishes of all his friends, present and abroad, for his continued pros- 
perity and good health. He said he had known Mr. Lord for 25 years, 
and in their business Spe get i they had always been friends. It was 
impossible to kaow Mr. Lord without liking him, and he sincerely trusted 
he would be spared for many years. | 

At this stage Mr, Lord was presented with a number of handsome 
presents. 

Mr. Lon», in responding to the toast, thanked his friends for their 
presence on the occasion and for their many substantial tokens of good. 
wil. He looked back on 30 years of a busy life, and deeply felt the 
honour of the pret occasion. He would like to refer especially to a 
kind letter he had received from Mr. A. Guilleaume, who expressed his 
pleasure at congratulating him upon his many years of faithful work and 
service, and sent him his best wishes for a pleasant evening, and hoped 
they would work together mutually and amicably in the future, as they 
had for 80 years past. His commencement with the firm of W. F. Dennis 
& Co. was at the bottom of the ladder. When 14 years of age he learned 
that an office boy was wanted, and despite his very youthful appearance 
at that time he secured the post. His chance came later as the business 
grew. New agencies were tsken up, barbed wire was invented, and in 
the 80's electricity began to be talked about, and the manufacture of 
wire caused the firm they represented to build and extend their works to 
cope with what was rightly foreseen would be a big business, Thencame 
the telephone, and that fairly started things along a line of great develop- 
ment. He was appointed traveller, and this just brought him in contact 
with outside work and with mavy of those whom he was proud to see 
there that evening. In 1902 Mr. Arthur Dennis died, Mr. Hood joined 
the firm, and he (Mr. Lord) rose from office boy to senior partner. 
(Applause.) 
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Mr. F. W. Dennis proposed the toast of ‘ Our Cliéntéle," which was 
responded to by Mr. Bidmead, Mr. London, Mr. Hooper and Mr. Pettey. 

Mr. Hoop proposed Our Confréres," which, being taken to apply to 
competitors, was responded to by several gentlemen in friendly business 
competition with Messrs. Dennis & Co. 

The musical and vocal portion of the programme was contributed to by 
Mr. F. Rome, Mr. T. E. Gatehouse, Mr. J. H. Dann and Mr, York 
Bowen, A.R.A M. (a nephew of the late W. T. Dennis). 


The second of the social gatherings of the Glasgow tramways 
employees was held in the City Hall on Friday. "There was a large 
attendance. ; 

Mr. Jauxzs DALRYMPLE, general manager, occupied the cLair, and said 
Glasgow tramways occupied an enviable position ; they had the longest 
track mileage and the biggest annual revenue of any tramway under- 
taking in the Kingdom, and all tramway managers, when they looked at 
the weekly revenue, envied them very much. ‘They had also the biggest 
tramway staff in the country. 


Electro-Harmonic Society.—A ladies’-night concert is to be 
held in the King's Hall, Holborn Restaurant, London, W.C., on 
Friday next, 28rd inst. 


TRADE NOTES AND NOTICES. 


READY TO-MORROW. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HAKDBOOX—Th: 1906 E ſit on 
of the Big Blue Book, price 153., or post free ín the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to Feb. 12, 1906. All mere lists of members of 
Societies and Institutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have bzen very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published. 
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TENDERS INVITED. 


Ilford Urban District Council invite tenders for the supply of 
stores for the electricity department during the year ending March 81, 
1907, including electricity meters and demand indicators, cables, in- 
candescent lamps, arc lamp carbons and house service fuse boxes. 
lortns of tender, &c., from the chief engineer (Mr. A. H. Shaw, 
M.LE E.), Electricity Department, Ley-street, Ilford. Tenders 
(addressed to Chairman of Council) to the clerk (Mr. John. W. 
Denton) Town Hall, Ilford, on or before Feb. 26. Sce also an 
advertisement. 

Sunderland Corporation invite tenders for supply of six vestibule 
cars (double-decx top-cover type) with approved radial trucks. 
Specification, &c., from the borough electrical engineer (Mr. John 
F. C. Snell, M. Inst. C. E.), Town Hall, Sunderland. Tenders (addressed 
to Chairman of Tramways committee) to the town clerk (Mr. Fras. M. 
Bowey), Town Hall, by noon March 1. See an advertisement. 

Sunderland Corporation also invite tenders for supply of one boiler 
feed pump, one wooden cooling tower, one surface condenser 
with motor-driven pumps, coal bunkers, gantry and other steel 
work; also for extension of Hylton-road station. ‘Tenders (addressed 
to the Chairman of Elect: icity and Lighting committee) to the town 
clerk (Mr. Fras. M. Bowey), Town Hall, Sunderland, by noon March 2. 


West Ham Corporation also invite tenders for the supply of in- 
candescent lamps, cable, single and two-phase alternating-current 
motors, transformers, alternating current meters and house cut-out 
boxes. Forms of tender, &c., of the borough electrical engineer 
(Mr. A. Hugh Seabrook), Central Electricity Station, Tucker-street, 
Canning Town. Tenders to the town clerk (Dr. Fred E. Hilleary) by 
10 a.m. March 2. Further particulars are given in an advertisement. 

Johannesburg Town Council desire tenders for supply (free at 
their stores, Johannesburg) of 350 street lamp fittings, 50 stays for 
ditto and 600 ft. of gas barrel. Tenders addressed to the town clerk 


(Mr. John Dove), Municipal Offices, Johannesburg, by March 31. 
Specifications, &c., may be seen after Feb. 19 at the offices of the 
Council's consulting engineers, Messrs. Mordey and Dawbarn, 82, 
Victoria-street, London, S.W. See also an advertisement. 


Shoreditch (London) Borouzh Council invite tenders for stores 
for one year ending March 81, 1907, including electric cables and 
sundries, gas pipe and fittings, and engineers’ stores. Tenders to 
town clerk ‘Dr. H. Mansfield Robinson), Town Hall, Old street, 
E.C., by 3 p.m. March 13. 


Londonderry Corporation invite tenders for supply ot materials 
for the electricity department for one year from April 1, 1900, 
including carbons, meters and demand indicators, bitumen and box 
compound, cables, boxes and troughs and house fuse boxes. 
Tenders to the town clerk (Mr. F. Henry Miller) by noon March 3. 


Croydon Corporation invite alternative tenders for 15 double deck 
double and single truck cars, respectively, complete, equipped with 
motors, &c., for overhead trolley system. Tenders to the town clerk 
(Mr. F. C. Lloyd), by 11 a.m. Feb. 19. 

Croydon Corporation also require tenders by 11 a.m. Feb. 28 for 
one year's supply of coal to the electricity works. 


Portsmouth Corporation want tenders by 6 p.m. March 5 for 
water tube boiler, economiser, feed pumps, surface condenser and 
cooling tower and triple-expansion 1,000 kw. generating set, and for 
alterations to switchboard. 


Tenders are wanted by 4 p.m. 21st inst. for 12 months’ supply of 
electric light fittings, engine-room stores, &c., to Richmond District 
Asylum, Grangegorman, and Portrane Auxiliary Asylum, Co. Dublin. 


Sydney (N.S.W.) Council invite tenders for (a) boilers, automatic 
stokers, pipe work, &c.; (b) turbo-alternator, sub-station machinery, 
switchboards, &c. Specifications from Mr. T. Rooke, at the offices of 
Messrs. Preece & Cardew, 8, Queen Anne's-gate, Westminster. 
fications and tender forms from the electrical engineer (Mr. R. V. 
Tenders, addressed to the town clerk (Mr. Thos. H. Nes“ itt), must 
be delivered at the Town Hall, Sydney, by 4 p.m. May 7. 


The Norwegian Telegraph Department, Christiania, invite ten- 
ders for 3 tons 1:25 mm. bronze wire, 500 metres 26-pair branch 
cable, 25,000 metres double tar wire spun together, 200,000 metres 
double wire, 900 kilos. sal-ammoniac, 2,700 kilos. copper vitriol, 
1,000 kilos. gum arabic, battery zinc and Morse paper. Tenders 
from British firms should be lodged in Christiania by properly 
accredited agents by noon Feb. 21. Specifications, &». (in Nor- 
wegian) can be seen at the Commercial Intelligence Branch of the 
Board of Trade, 783, Basinghall-street, London, E.C. Agents can 
obtain tender forms from the Board of Telegraphs, Christiania, or 
the Inspector of Telegraphs at Trondhjem, Bergen, Stavanger or 
Arendal. It has to be remembered that, apart from the usual 
Customs duties, a preference of from 10 to 15 per cent. is given to 
Norwegian manufacturers. 


The Telegraph Administration of Denmark calls for tenders by 
Feb. 26 for telegraph material, including 29,000 kilos of copper wire, 
21,000 kilos sulphate of copper and 28,000 insulators. Conditions 
on application to Engineers’ Department, Danish Telegraph Admini- 
stration, 28, Frederiksholms Kanal, Copenhagen, 


The Spanish Government Telegraph Department invite tenders 
for the supply of 35,000 zinc cylinders for telegraph working at an 
upset price of 1,600 pesetas (about £51) per 1,000. The “ Madrid 
Gazette of Feb. 6 contains particulars. Tenders by March 8. 


The Directcrate-General of Public Works, Madrid, is open to 
receive tenders up to April 11 for & 60-year concession for the 
construction and working of an electric tramway in Madrid. Com- 
petition will turn on the taritf of fares and rates for goods proposed 
to be charged. 


TENDERS RECEIVED AND ACCEPTED. 


Marylebone Electric Lighting committee have accepted the fol. 
lowing tenders for tools for the generating station workshop :— 

Hobdell, Way & Co., one 15 in. lathe (£275), one 10 in. lathe (£82), one 
Gin. lathe (£35. 103.), one radial drill (£90), one screwing machine 
(£28, 15s.), one emery grinder (£7. 10s.), one grindstone (£6. 53.), one 
bench drill (£4. 10s.), and motor shafting and belting (£95); Selig, Son- 
nenthal & Co., one 24in. stroke shaping machine (£82. 10s.); Herbert 
Morris & Bastert, one workshop crane and rails and one jib crane, in- 
cluding erection (£89. 14s.). 


Stepney (London) Council have accepted the tender of Everett, 
Edgeumbe & Co. for 22 edgewise voltmeters at £76. 53. Nalder 
Bros. & Thompson tendered at £79. 15s., Crompton & Co. at 
£81. 15s., Evershed & Vignoles at £86. 6s. 8d., Kelvin & James 
White at £95 and Elliott Bros. at £97. 15s, For two years’ supply 
of arc lamp globes the tender of De Grelle, Houdret & Co. was 
acc2pted at £77, Carl Quitman's tender was £79. 16s. and City Glass 
Co. £84. 12s. 


West Ham Corporation have accepted the tender of the British 
Westinghous Co. for eight tramcars on radial trucks at £546. 10s. 
for the first car, and £568 for each of the others, the Council to have 
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the option of ordering additional cars to the number of seven at the 
latter price, providing the order is given within 18 months. 

The British Thomson-Houston Co. have secured a contract from 
Birmingham Corporation for 90 5 ampere, fixed frame, continuous- 
current series multiple enclosed arc lamps with self-contained sub- 
stitutional resistance. These are to be connected five in series on 
the tramway circuit, and equipped with solid copper casings, single 
enclosing globes and two spherical 1] in. diameter metal reflectors. 

Wimbledon Council have accepted the following tenders: Mid- 
British Co. for two 6 ton traversing jacks, and two 1§ ton bottle 
jacks, at £4. 168.; J. II. Tucker & Co., 10-way street lighting 
switchboards, £5. 11. 3d. each. 

Hammersmith (London) Council have placed an order with Bab: 
cock & Wilcox for coal-weighing apparatus for the electricity works 
at £206, including two sets of overhead rails, weigh-hoppers, shoots, 
mouthpieces, &c. 

Dundee Tramways committee have accepted the following 
tenders :—Walter Scott (Ltd.), for rails and fish plates; Edgar 
Allan & Co., for joint plates, points and crossings; L. P. Winley & 
Co., for anchor plates; and the Lorain Steel Co. for points and 
crossings. 

Fulham (London) Council have accepted the tender of Edward 
Le Bas & Co. for steam piping at £990, and that of Clapham Bros. 
for water and exhaust piping at £1,284. 6s. 

Swindon Council have accepted the tender of Hadfield's Steel 
Foundry Co. for a single-track tramway layout at £112 and that of 
A. & G. Main & Co. for the erection of a temporary car shed at £315. 


Colchester Corporation have accepted the tender of Reavell & Co. 
for an air compressor at £10 and for 50 ft. of hose piping at about 
£3, and that of E. B. Gray for a motor to work the compressor at £12. 

Bury St. Edmunds Corporation have accepted the tender of the 
Electrical Power Storage Co for renovating the storage battery at 
the elec tricity works at £364. 13s. 

Tunbridge Wells Council have accepted the tender of the General 
Electric Co. for supply of meters, and have decided to purchase 100 
demand indicators from Chesterfield Corporation. 

Bath Council have accepted the tender of the National Telephone 
Co. for a fire-alarm installation, at an annual charge of £106 for 
seven years. 

Torquay Council have placed an order with British Insulated 
& Helsby Cables for lighting cable. 

Salford Council have accepted the tender of B. Thomas for an 
extension of the lighting &nd power switchboard. 

Croydon Guardians have accepted the tender of Newbold & Co. 
for a fire alarm installation at £115. 10s. 

Yarmouth Corporation have accepted the tender of C. A. Camplin 
(Ltd.) for tram tickets at £6. 10s. per million. 


BUSINESS NOTICE 


Wm. Gee and J. W. Ditchfield, electrical and mechanical engi- 
neers, Weymouth, have dissolved partnership. Debts by Mr. Gee, 
who continues. 


BANERUPTOIES, LIQUIDATIONS, &c. 


The examination of Harry Jones and Gwilt Cathrall, trading as 
Jones and Cathrall, electrical engineers, &c., Wrexham, was closed 
at Wrexham on Tuesday. 

An application for the discharge of Robert Pries (trading as Durt- 
nall & Pries), electrical sundriesman, 75, City-road, London, E.C., 
will be heard on March 2, at Bankruptcy-buildings, London, W.C. 

Claims against Alex. Holmes and Alex. M‘Callum, electrical 
engincers, Crown Works, Darwen, to Mr. T. Hindle, District- 
chambers, Darwen, by Feb. 24. 

Claims against the McGuire Mfg. Co. (Ltd.) to Mr. R. J. Ward, 
2, Clements inn, London, W.C., by Feb. 24. 

Claims against the Mexican Electric Works (Ltd.) to Mr. Arnold 
Ellert, 65, Old Broad street, London, E.C., by March 24. 

The Sphere Lighting Co. (Ltd.) is to be wound up voluntarily. Mr. 
J. Gordon, 19, Bond-street, Leeds, is liquidator. 


Plant for Zale.— Mr. John S. Brown, Oxford-street, Swansean, 
has for sale electric lighting plant. See an advertisement. 


Factory Sites Offered.— An offer is made of a freehold site of 
from 2 to 10 acres, free of cost, to engineers or manufacturers con- 
templating the erection of works. Particulars from Mr. O. B. 
Thomas, solicitor, 59, Chancery-lane, London, W.C. See also an 
advertisement. 


Arc Lamp Patent Rights for Sale.—The British and foreign 
patent rights for an arc lamp are advertised for sale by S. H. John- 
100 X Co. (Ltd.), Engineering Works, Carpenter's-road, Stratford, 

ondon, E. 


A Cheap Battery Wall Telephone.— The General Electric Co. 
have ready a description of a new wall telephone set which is claimed 
to be the cheapest on the market. The set is fitted with a buzzer in- 
stead of a bell, a receiver with nickel-plated mouthpiece, an induc- 
tion coil, a double-pole watch receiver ringing key, and automatic 
switch hook. The whole is mounted in a polished walnut case. The 
same company also forward a price list of their latest form of 
“ Careak low; resistance Leclanché cell. 


Boiler House Economy.—In a couple of well-illustrated pamph- 
lets to hand Messrs. Ed. Bennis & Co., Little Hulton, near Bolton, 
and 28, Victoria-street, Westminster, London, show some excellent 
examples of Dennis" plants recently erected in electricity works 
in London and at Coventry. A view of the Dennis coal elevators 
and mechanical stokers at Coventry forms the frontispiece to onc 
pamphlet, which also contains a side elevation and plan of tho Bennis 
barge elevator, conveyor and coal stores at the sume works. Another 
view shows the coal barge unloading plant, and two illustrations 
are devoted to the Bennis automatic coal weighing apparatus. Tho 
second pamphlet shows a variety of Bennis machinery and appa- 
ratus employed in the work of coal serving operations on economical 
lines. The view of the weighing machine and chain conveyor 
taking coal to bunkers at the County of London Co.'s station in 
ie o, London, E.C., shows how compactly this plant can be 
installed. 


Telephone Oard.—4A useful advertising device has been sent by 
Messrs. Johnson & Phillips in the form of a hanging telephone card 
printed both sides, and providing room for a sufficient list of names 
and telephone numbers to serve the purpose of most firms. Messrs. 
Johnson & Phillips will supply a copy free by post to any applicant. 


Oatalogues.—A catalogue of “ Stellite ” patent controllers has been 
prepared for publication by the Electrical & Ordnance Accessories 
Co., Birmingham. These machines are of British manufacture, 
made for shunt, series or compound-wound machines up to 500 


‘t STELLITE! CRANE CoNTROLLERS, COMBINATION TYPE 


volts. There are a number of types of controllers listed, including 
a small compact crane controller of the combination type (with 
resistance combined), which we illustrate. This controller is a 
combination of the T.S. type of controller supplied for series-wound 
reversible motors, and a resistance, the whole being fitted in one 
carcase. The regulating operation consists of an insulating diso 
upon which are mounted cast brass contacts, five in each direction, 
which make connection through two of the company's standard 
copper fingers, one having a lead of the other to insure proper 
bridge-over between contacts when regulating. The resistance, 
which consists of a Eureka strip wound between asbestos, is carried 
on & cast-iron spool keyed to the main shaft, the connections be- 
tween the resistance regulating contacts being permanent. Efficient 
ventilation is provided, the resistance drum thus formed catching 
a magnetic field between the pole-piece swivel on the drum shaft 
and the cast-iron barrel, giving a powerful magnetic blow-out effect. 
The pole-piece carries a series of fire-proof chambers, which enclose 
and separate the fingers and so prevent arcing across. The blow- 
out drum is made to swivel to give easy access to the fingers and 
wearing parts. Snap action is obtained by means of the pawl and 
disc attachment. In the catalogue under notice sufficient informa- 
tion is given to enable contractors and users to select & controller 
suitable for all ordinary conditions of service. 
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The Electrical Co., 121-125, Charing Cross-road, London, W.C., 
have ready a new list of luminous electric radiators. Numerous 
illustrations are given. 


Babcock & Willcox have issned a series of loose sheet illustrations 
showing the Babcock- Willcox marine type boilers, economisers and 
coal-conveying plant installed at the St. Denis works (Seine) for the 
Société de Electricité, Paris. 20 of these boilers, fitted complete 
with integual superheaters and chain-grate stokers, are well illus- 
trated, together with a battery of economisers and a fine view of 
the coal-conveying apparatus at these works. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Feb. 7 to Feb. 18, with the ports of 
destination :— 

Africa — Alexandria, £20 (telegraph material); Beira, £81; Cape Town, 
£110 (including £80 telegraph material); Delagoa Bay, £25; Durban, 
£2,575 (including £1,626 telegraph material) ; East London, £340 (in- 
cluding £190 telegraph cable); Mombasa, £29; Port Elizabeth, £45 ; 
Sekondi, £14. Argentina—Buenos Ayres, £3,549 (including £667 tele- 
graph material). Australasia—Adelaide, £113; Auckland, £269; Bris- 
bane, £70 (telegraph cable); Freemantle, £992; Melbourne, £1,264 (in- 
cluding £1,040 telegraph material); Otago, £135; Perth, £441 ; Sydney, 
£1,845 (including £480 telegraph material) ; Wellington, £236. Belgium— 
Brussels, £241; Ostend, E14. Lsorneo—Sarawak, £12. Brazil—Pernam- 
buco, £233. Burma—Rangoon, £722. Canada—Halifax, £42 (telegraph 
material); Montreal, £46. Ceylon—Colombo, £23. China—Canton, 
. £269; Hankow, £22; Shanghai, £224 (including £41 telegraph material) ; 

Tientsin, £78. Fiji Islands, £16, Germany —Bremen, £90; Hamburg, 
£15. Guam, £87,000 (telegraph cable), Holland Amsterdam, £149 
(including £109 telegraph material); Rotterdam, £48. Hong Kong, £17. 
India—Bombsy, £746; Calcutta, £1,631; Madras, £10; Marmagoa, 
£10. Japan—Nagasaki, £90 (telegraph material); Yokohama, £3,376. 
Malta, £23 (including £11 telegraph material). Portugal —Lisbon, £17 ; 
Oporto, 34. Russia—Reval, £22,000. Siam—Bangkok, £408. Straits 
Settlements—Singapore, £30 (including £8 telegraph material). U.S.A.— 
New York, £258. Zanzibar, £11 (telegraph material). Total, £130,068, 
against £48,144 in the corresponding week last year (Feb. 8 to 14). 


COMPANIES' MEETINGS AND REPORTS. 


— — 


St. James & Pall Mall Electric Light Co. (Ltd.) 


The ordinary general meeting was held on Tuesday, Mr. WALTE LEAF 
(vice-president) in the chair. i 

The GENERAL MANAGER and SECRETARY (Mr. Frederic J. Walker) 
read the notice calling the meeting and also the auditore’ report. 

The CHAIRMAN said: Gentleman, the past year, as you are no doubt 
aware, has been one of exceptional difficulty, anxiety and labour for all 
engaged in electrical industries. As your Directors have long foreseen, 
the question of the bulk supply of electric energy for London has now be- 
come acute. You will recollect that when we formed the Central Com- 
pany some years 8go, it was with the idea of offering such a supply to the 
West End. Parliament, however, decided to confine the Central Company 
to the supply of this Company and the Westminster Electric Supply Corpn. 
Your Board, however, some 15 months ago, considered that the time had 
come when we might apply a second time for the larger powers originally 
&sked for, and the Central. Company accordingly promoted a bill for that 
purpose. We were, however, met by formidable opposition in the shape 
of the very ambitious scheme of the Administrative County of London 
Co., with the result, unfortunately, that so much of the Central scheme 
as related to the bulk supply in the West End was defeated in Parliament. 
though certain useful extensions of power were accorded to us. Your 
Directors felt bound to oppose, by every means in their power, the bill of 
the Administrative County of London Co., and succeeded thereby in 
securing in the last stages of the bill, important concessions which would, 
in their opinion, have effectually safeguarded your interests. Although 
the bill was lost for want of Parliamentary time, the safeguarding clauses 
which we obtained will be a valuable basis on which to work in the next 
session of Parliament, and we must not regret the money spent in the oppo- 
sition as thrown away. The costs, however, have been large, and have been 
an appreciable factor in the diminution of profits. Next session we have again 
to face an even more formidable competition. We have decided to limit our 
own action to promoting a bill under the title of the “West London Elec- 
tric Undertakers’ Association," to enable ourselves and our neighbours, 
the Westminster Electric Supply Corpn., the Kensington & Knightsbridge 
and the Notting Hill companies to link up our respective districts for the 
purpose of bulk supply. We do not anticipate that this will meet with any 

‘serious opposition, as it is entirely unaggressive and in the public 
interests, but regret that among the other schemes we shall have to deal 
with are not only those of the Administrative County of London Co., who 
still seek powers in our own area, and of what is known as “ The Addi- 
tional Power Supply Co. "— of the exact scope of which weare still hardly 
informed —but a bill of the London County Council, which recent political 
events have now brought into the firat place. . On this we can only say at 
present that you can rely on the most earnest efforts of your Board to 
protect you against any unfair competition from municipal enterprise. The 
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whole matter has now become so complicated, and is of such great import. 
ance to the future of the London electrical industries, that it is a question 
if it can be properly dealt with unless by a Royal Commission or similar 
body empowered to consider comprehensively the whole supply of the 
metropolis, including the subject of the final purchase terms of the 
undertakings. In our report we indicate three causes to which are doe 
the serious falling off in our revenue available for dividend. The first of 
these is the cost of parliamentary proceedings —with this I have already 
dealt. The next is the reduction of rates brought about by severe com- 
petition. To some extent this has been caused by statements made in 
Parliament and the Press in connection with the bulk power schemes 
which, imperfectly understood, have, it would appear, tended to misappre- 
hension on the part of the public as to the price at which electricity can 
be supplied to the consumer without loss. Competition by gas has beeu 
most energetically pushed, and we have felt bound to meet it by corre- 
sponding efforts on ownour part. For instance, at the time of lighting of 
the new thoroughfare of Aldwych, it was widely advertised that the West- 
minster City Council had abandoned electric lighting. As a matter of 
fact, this Company had just secured an extension of contract for five 
years, in spite of the determined efforts of the Gas Company to get the 
public lighting back into iis own hands; but to do this, wa had to furnish 
an increase of 50 per cont. of illumination at a considerable redaction of 
price. In our opinion, however, the time has come when we can show 
that for power purposes electricity furnishes at once the cheapest and 
most adaptable form of energy, and we have, therefore, decided 
to offer our consumers a flat rate of ld. per unit for power and 
heating from the beginning of the year, and although this must leave 
at firat but a narrow margin of profit, we have every reason 
to expect that it wiil materially strengthen our position by increase 
in the output and consequent reduction of cost and ultimate growth 
of revenue. The Directors feel sure that in this policy they will 
have the support of their shareholders, for they are convine zd that the 
future of the industry depends on the popularisation of the supply and 
wido extension of consumption, rather than on the maintenance of prices 
on a comparatively small output. The reduction in the charge for elec- 
tricity which has been made during the past year is shown clearly in the 
accounts, where you will see that, although we have supplied some 300,000 
units in excess of those of the previous year, our net revenue from the 
sale of electricity is some £5,000 less, the average cost to our consumers 
being reduced from 3.7d. to 3.4d. per unit. The third cause to which 
the Report refers is one more or less peculiar to this Company, and is 
heppily of a temporary nature. The demolition of lerge buildings with & 
view to reconstruction, such as the blocks indicated by the names of the 
St. James’s Hall and Restaurant, the Egyptian Hall, the Baker Street & 
Waterloo Railway site in Piccadilly-circus, and other large blocks in 
Jermyn-street, St. James’s-street, Regent-street, and elsewhere, has 
during the past year been on an exceptionally extensive scale. The 
immediate result of this demolition has, of course, been a very large 
loss of business, and although the ordinary increase in new con- 
nections for the past year has bean quite satisfactory, the result is 
that we are able to show a net increase of only about 7,000 8¢p. 
lamps. What this means to our revenue you will see at once when 
I tell you that the demolition of the St. James’s Hall block alone 
has involved for 1905 a loss of some £1,500. This loss has, however, & 
bright side, as there is every reason to suppose that the new premises 
will be much better customers to us than the old. I now move the adop- 
tion of the report and accounts. i: l 

Sir JOHN H. MORRIS, K. C. S. I., seconded the resolation, and there 
being no discussion, the resolution was carried unanimously. 

The retiring directors and auditors were then re-elected. 

The CHAIRMAN : I think, on these occasions, the chairman ganerally 
puts a motion which is not on the agenda, and that is a vote of thanks 
to the staff for the way in which they have conducted the affairs of the 
Company daring the past year. I have great pleasure in proposing that 
this year, because the period under review has been for them, even 
more than for the Directors, one of exceptionally hard work and much 
anxiety. Only the Directors can fully know what Mr. Walker and Mr. Dob- 
son and the staff have gone through in the way of negotiationsonall 
and no one better than the Board can understand the extremely able and 
tactful way in which these negotiations have, from firat to last, been con- 
ducted. I wish, on behalf of the Board, and also of the shareholders, to 
propose a vote of thanks to Mr. Walker, Mr. Dobson and the staff for 
the way in which they have conducted the company’s business. f 

Sir JOHN MORRIS seconded the resolution, which was carried 
unanimously. 


A meeting was then called to confirm tha resolution passed on 
Jan. 22, and this having been carried, a cordial vote of thanks to the 
chairman and directors terminated the proceedings. 


— ee 


CHARING CRO38, WEST ENO & CITY ELECTaICITY SUPPLY CO. (LTD.) 
—The directors’ report for 1905 states that there has been a large 
increase in the demand for energy for motive power and heating, and, in 
addition, the demand for lighting has been well maintained. : 

West End Undertakings. —The company has now connected to its mains 
a total equivalent of 453,285 8 c p. lamps, an increase of 43,622 upon last 
year’s figures. The total includes 349,030 in lighting and heating appat® 
tus, and 103,655 (4,146 n.r.) in motors. The total mileage of mains now 
laid is 347. The directors, some time since, decided to convert the 
steam-generator station at Maiden-lane into a motor-generator 8n 
battery station, and the necessary reconstruction of the buildiogs has 
been completed. This has involved the sale of the old plant, but the 
result is to double the capacity of the buildings. The difference between 
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the cost and selling prices of the old plant has been written off through 
depreciation account. Revenue from sales of current for 1905 amounted 
to £127,787. 3s. 7d., against £122,877. 11s. 6d. last year. The balance of 
the net revenue account is £47,686. 18s. 2d., and it is proposed to pay divi- 
dends on the 44 per cent. preference shares (£18,000), on ordinary shares 
at 5 per cent. for the year (£20,000) and to carry forward £9,686. 18s. 2d. 

City Undertaking.—The company has now connected to its City mains 
the total equivalent of 371,209 8 o.p. lamps (an increase of 70,128), 
including 274,509 in lighting and heating apparatus, and 96,700 (3,868 n.r.) 
in motors. The total milesge of mains now laid is 286. The gross 
revenue from sales of current during 1905 amounted to £92,210. 9a. Id, 
or £13,779. 7s. in excess of 1904. The balance of net revenue shows a 
profit of £8,353. 7s., which has been applied towards payment of £18,000 
required for dividend on the preference shares, leaving £9,646. 133., which 
has been advanced by West End undertaking under its guarantee. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.— The 
report states that the rent due from the Underground Eleotric Railways 
Co. of London permits of a dividend of 4 per cent. per annum. The 
capital expenditure during the past half-year was £578,645, and the 
estimate for the current half-year is £700,000. Satisfactory progress has 
been made with the works. At the meeting on Wednesday the Rt. Hon. 
Sir Henry Fowler, M.P., said he had hoped, as that was the last occasion 
on which he should preside at their meetings, that ha would have been in 
& position to state when their line would be opened. All he could say 
was that the engineers were doing their utmost to complete it at the 
earliest possible date. 


LIVERPOOL OVERHEAD RAILWAY CO.—Sir Wm. B. Forwood, at the 
meeting on Tuesday. said that during the past halt-year the railway had 
encountered a new and serious competition from the electrical service of 
the L. & Y. Railway. The transition from a uniform charge to all their 
stations to a differential system of fares took place during the same 
period, and whilst they had suffered severely from the new competition, 
they had not had yet had time to reap the benefit which they hoped would 
come to them from the alteration in fares, nor the full advantage of their 
connection with the Seaforth station of the Lancashire & Yorkshire Rail- 
way, which was opened in July. In the aggregate they carried more pas- 
sengers during the half-year (5,617,632 against 5,613,752), but had lost 
both in first and third-class traffic, and the gain had been entirely in 
workmen’s special return tickets. Their gross earnings were £39,338, 
against £41,487. The tramway receipts had fallen off £517, and the 
takings at Seaforth Sands by £1,003. The average receipts per passenger 
worked out at 1:78d., comparing with 1:83d. on the City & South London, 
1:883d. on the Central London, and 1:79d. on the Mersey Raiiway. While 
their earnings had only been 20°91d. per train-mile, those on the City & 
South London had been 30°79d., Central London 66:80d , and Mersey 
Railway 25 35d. Expenditure had gone up from £29,550 to £30,686, but 
the actual increase in working charges was still greater because last year 
they were still relaying the line, and spent £821 more than this year for 
that purpose, so that the extra cost of working might be taken at £1,957. 
That increase was mainly due to the differential system of fares. 
Rates had increased, and it was a cruel injustice that they had to pay 
them whilst the tramways paid nothing. They had determined to leave 
no stone unturned to find oat if any screw was loose, and therefore they 
engaged Mr, Jenkins, general manager of the City & South London Rail- 
way, to examine the line to make a report to them. He had made several 
important suggestions, which were now engaging the attention of the 
board. The past half-year had been fall of difficulties, which had not 
made for the company’s prosperity. 


LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The report of diroctors 
for the year to Dec, 31 states that the profit on the working for the year is 
£78,721. 93. 4d., added to interest on deposit and £2,614. 5s. 1d. brought 
forward, less expenses incurred in Parliament (£1,946. 1s.), making 
£79,389. 138. 5d. Out of this interest on debenture stock (£14,975. 16s.) 
has been paid, leaving £61,413. 17s. 5d. The balance dividend on the 
6 per cent. preference shares will absorb £17,952, a 4 per cent. dividend 
on the ordinary shares £13,320. £25,000 is put to reserve (making 
£50,000), £5,000 to contingencies (making £10,000) and £3,141. 17e. 5d. 
carried forward. The supply of current for power and lighting has been 
efficiently maintained during the year, and the decrease in cost of produc- 
tion (over 20 per cent) has more than fulfilled anticipations. The 
number of units sold amounted to 13,042,932, compared with 10,531,785 
during 1904. Capital expenditure for the year was £42,042, principally in 
connection with the two new low-tension stations in Southwark and Dept- 
ford, and the mains thereof. Plant and machinery have been maintained 
out of revenue and are in efficient condition. The directors have entered 
into a further agreement with London County Council for three years for 
supplying power to the Council's tramways at the expiration of the existing 
agreement. Other negotiations are in progress for large power contracts. 


METROPOLITAN DISTRIOT RAILWAY CO.—For the half-year ended 
Dec. 31 the total receipts were £203,509, increase £6,092 ; working ex- 
penses £144,076, increase £29,863 ; profit £59,433, against £83,204. The 
total number of passengers carried was 2,220,631 in excess of the corres- 

nding period of 1904. Electric traction was partially commenced on 
July 1, but the entire substitution of electricity for steam was not com. 
pleted until December. ‘The working of steam concurrently with electric 
traction not only involved special expenditure, but delayed the completion 
of the automatic signal installation, dislocated the train services, and pre- 
vented the running of a sufficient number of trains during the rush hours 
to provide for any substantial increase of traffic. The total cost of the 
electrical equipment and installation, including 434 cars, was, up to 
Dec. 31, £1,677,000, exclusive of discount on stock issued in payment 
thereof. It is estimated that subsequent outlay, including 70 additional 


cars, will be £235,000. Power is being taken in the company’s bill to 
provide the necessary capital. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.)—At the meeting last week 
Mr. John Booth said their income had increased from £21,700 to £22,700, 
mainly owing to the demand for power, and they expected a much larger 
income from this source in future. There was also a growing demand 
for electric heating and cooking apparatus. During the year they reduced 
their rates for current. After careful consideration the directors decided 
to recommend a dividend of 7s. per share in order that they might increase 
the amount placed to reserve for depreciation and have a little in hand to 
carry forward. 


NATIONAL TELEPHONE CO. (LTD )—The income for the half-year 
ended Deo. 31 amounted to £1,125,977. 14s. 2d., compared with 
£1,033,705. 178. 5d. for the corresponding period of 1904, an increase 
of £92,271. 16s. 9d. Working expenses were £647,846. 11s. 1d., compared 
with £591,535. 16s, 11d., an increase of £56,210. 143. 2d. The net result 
(after deducting P.O. royalties amounting to £105,866. 23. 1d.) is a profit 
balance of £372,265. 1s., compared with £316,874. 17s. 4d. The rentals 
carried forward for unexpired terms of running contracts amount to 
£972,500. 3s. 7d., compared with £889,577. 146. Id., an increase of 
£82,922. 98. 6d. Out of the available balance of £285,108. 123. 8d. the 
board recommend payment for the half-year of the dividend at the rate 
of 6 per cent. per annum on the first aud second preference, 5 per cent. 
per annum on the third preference shares, 6 per cent. per annum on the 
preferred stock, and 5 per cent. per annum on the deferred stock, less tax 
jh all cases. The board propose to transfer £125,000 to reserve and to 
carry forward £9,858. 123. 8d. £497,962. 3s. 7d. has been expended on 
capital account during the half-year in the erection of 24,179 additional 
exchange and private stations and in the construction of underground 
works. The Board anticipate that there will be considerable develop- 
ment in the business during the next few years, and proposals will there- 
fore be submitted for an increase in capital. 

During the half-year the agreement with the Postmaster-General for 
the sale to him on Dec. 31, 1911, of the undertaking of the company was 
considered by a Select Committee of the House of Commons, who re- 
reported in favour of the agreement with modifications, some of which 
the board accepted. With regard to the Postmaster-General’s statement 
that the bulk of the company's ataff and servants will be taken over at the 
date of the purchase, the directora point out that there will be a limited 
number to whom the Postmaster-General's undertaking does not apply, 
and others not coming within such undertaking, and the board propose to 
forthwith establish a fand to compensate in these cases. 


NORTH-EASTERN RAILWAY CO.—The Right Hon. J. L. Wharton, at 
the meeting on Friday, said that the company's further experience of 
electric traction on the suburban lines in Newcastle and district had been 
entirely favourable, both from a practical and a fmancial point of view. 
In the last half-year of 1903, with steam traction, they had 2,814,000 
bookings, and in the corresponding period of 1905, with electric traotion, 
they had 3,548,000, increase 25 per cent. The gross amount of money 
earned in the whole of 1903 with steam traction was £129,000 ; in 1905, 
with electrio traction, £151,000. The running expenses in 1903 were 
£42,761 ; in 1905, running twice the number of trains, the expenses were 
£47,779. The running cost per train-mile, iacluding all repairs of rolling 
stock and fall depreciation of rolling stock, had been, with electric trac- 
tion, about 63d. per train-mile, compared with 1s. 24d. per train-mile 
under steam conditions. By running smaller trains and more of them, 
155 "t able to serve the publis better, and to make a batter profit for 

emselves. 


NORTH STAFFORDSHIRE RAILWAY CO. — Mr. Towman Mosley stated 
at the meeting last week that the directors had under consideration the 
question of mechanical haulage on the canal. They recognised that 
there was a danger in the use of petrol and also compressed gas where 
they had valuable cargoes to carry, but it was possible they might be able 
in the course of time to use electrical energy and so adopt electric haulage. 


NORTH OF SCOTLAND POWER SYND.—The first meeting of the members 
was held on Friday. Mr. R. G. Wilson was elected chairman, and Mr. 
A. J. W. Storie secretary. Messrs. Thomson & Wilson are consulting engi. 
neers to the syndicate, which has been formed to supply cheap electric or 
other power on Donside and other districts. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—The capital expendi- 
ture increased during the past year by £4,092. 14s. 9d. (including 
£2,302. 88. 4d. for new mains, and £1,157. 3s. for new macbinery at 
Bulmer-place station), bringing the total to £228,360. 1s. 6d. The cost 
of the joint station to date has amounted to £152,727. 10s. 1d., and joint 
debenture stock amounting to £152,500 has been issued. At the end of 
1905 the equivalent of 143,102 8 c.p. lamps was connected to the mains, 
against 132,132 in 1904. The number of consumers is 2,486, and 98 per 
ceut. of these are supplied at 200 volts. The gross revenue for the year 
was £35,314. 15s. 7d., an increase of £750, and the net profit was 
£19,983. 12s. 7d. (against £19,890. 9s. 5d. in 1904). After deducting 
£3,000 for depreciation, renewal and reserve, £2,560 for interest, 
£1,872. 1s. 7d. for Kensington and Notting Hill joint debenture stock 
interest and £992. 18s. 3d. for sinking fund, the balance available for 
dividend ia £11,558. 12s. 9d. The directors recommend that this be ap- 
propriated in payment of the usual dividend of 6 per cent. on both pre- 
ference and ordinary shares, and that the balance of £3,248. 12s. 9d. be 
divided (in accordance with the artieles of association) one-half to 
founders’ shares and the other [half to ordinary and preference shares. 
This will enable a further 14 per cent. to be paid on both ordinary and 
N and a distribution of £3 per share on the founders’ shares. 

he value for rating of the company's individual property has been 
raised from £4,598 to £7,656, and that of the Wood-lane works from 
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£3,567 to £5,688. The directors point out that the rating of the com- 
pany’s property is based upon its earnings, and is, therefore, in reality an 
additional income tax. 

TYNESIDE TRAMWAYS & TRAMROADS CO.—At the meeting on 
Monday Lord Armstrong said that the results of the past half-year’s 
operations were rather disappointing; but there was an increase in the gross 
profits for 1905, and they had made progress in every direction. The 
number of miles run was 666,820, and they carried 3,809,432 passengers, 
the total traffic receipts being £20,963. The most important factor in 
their receipts had undoubtedly been the compctition of the electrified 
railway to Tynemouth. The adverse effect of that was practically inap- 
preciable during the first six months of the electrification; but it had 
become very marked during the early months of 1905. So far as could 
bo seen from the traffic records, they had now experienced the full effects 
of that competition. 


WATERLOO & CITY RAILWAY CO.—-Sir Charles Scotter stated at the 
meeting on Tuesday that the failures in working on the line bad been 
fewer than in any previous half-year since the line had been open; 
there was not 2 single case of serious delay. In December, through the 
unfortunate accident at Charing Cross, there was a very heavy traffic 
over the Waterloo & City Railway, a large number of the South-Eastern 
season-ticket holders being allowed to use the line. At present the com- 
pany were supplying the L. & S.W. Co. with power to light Waterloo 
station. That was being done at a slight profit, and when the current 
was used to a larger extent the profit, of course, would be greater. 

At the subsequent Wharnoliffe meetiog the bill promoted by the 
London & South-Western Railway Co. for the purchase of the Waterloo 
& City line was approved. 


YORKSHIRE ELECTRIC POWER CO.-—Io the report for the half-year 
ended Deo. 31 the directors express their conviction that it has been 
shown during ihe half.year that there is a large and increasing demand 
from manufacturers and consumers in many different branches of in. 
dustry for electrical energy, and that the purposes for which the company 
has been formed are fully justified. Inquiries are being received almost 
daily from would-be consumera in many partis of the area, and it is 
evident that the company must play a considerable part in the develop- 
ment of the trade of Yorkshire. Agreements have already been entered 
into with several local authorities for the supply of electrity in bulk, and 
further agreements are being discussed with other local authorities. 
Pudsey Corporation and the Urban Councils of Mirfield, Liversedge and 
Ravensthorpe have already consented to the company supplying power 
users in their areas, and negotiations are proceeding with several other 
local authorities to this end. Agreements have been made with colliery 
proprietors, textile manufacturers and other power users requiring ap- 
proximately 1,600 k. p., and, in addition, inquiries are being dealt with 
which will, when concluded, require more than double this horse-power. 
The directors expect that definite agreements will be concluded at an 
early date. Several consumers have decided to increase their original 
installations. The generating station at Thornhill is now in thorough 
working order. All the machinery is running satisfactorily and the third 
turbo-generator (which has passed its test at the works of the makers) is 
being erected. These tests have shown that, although ordered of 
1,500 kw. capacity, the rating may be safcly increased to 2,000 kw., and 
when the contracts entered into are complete machinery will have been 
installed at Thornhill capable of producing 6,000 kw., or slightly over 
8,000 H. p. The load on the generating station is increasing, whilst the 
unit cost of prodacing the power is diminishing in a most satisfactory 
manner. The directors are satisfied that the plant and system which 
have been adopted is of the most up-to-date type, and it is their opinion 
that they are iu a position to produce energy on as favourable terms as any 
other undertaking in Great Britain. Energy is being supplied in Thorn. 
hill, Mirfield. Gomersal, Pudsey, Ravensthorpe, Hartshead, Chickenley, 
Kirkheaton, Soothill Nether and Drighlington. Important inquiries have 
been received from colliery proprietors in districts in the company’s area 
which are somewhat dissant to be supplied conveniently from Thornhill, 
and negotiations are at present in progress for the development of the 
company’s business in these areas by subsidiary generating stations. 
Several inquiries of considerable importance have also been received 
from the various railway and navigation companies, Underground cables 
to the extent of 65 miles have been laid and brought into use to the end 
of 1905, and further extensions of mains have been ordered. The con- 
structional work in connection with the company’s first station having 
been completed, and the business of supply to consumers entered into, 
the directors have decided that for the present, during the early period of 
development, they will forego £600 out of the £1,100 per annum voted to 
them for their services and travelling expenses, An issue of debenture 
stock is contemplated at an early date. 


NEW COMPANIES, STATUTORY RETURNS. 
MORTGAGES AND CHARGES, LIENS, &c. 


ea 


NEW COMPANIES. 


BETTWS-Y-COED BLECTàIC LIGHTING CO. (LTD.) (87,552.)—Reg. 
Feb. 10, capital £5,000 in £1 shares, to acquire from Bettws-y-Coed Urban 
Council the Bettws-y-Coel electric lighting provisional order (1906), to 
adopt an agreement with and to carry on the business of an electricity 
supply company, electrical and mechanical engineers, manufacturers of 
and dealers in electric, telegraphic, telephonic and other apparatus. &c. 


First directors, R. Conway and S. London. Reg. offize, Miners Bridge 
House, Bettws-y-Coed, Carnarvon. 


ELECTRICAL IMPROVEMENTS (LTD.) (87,499.)—Reg. Feb. ö, capital 
£2,000 in £1 shares, to acquire certain inventions relating to improved 
methods of electrically turning on and lighting up street and other ga; 
lamps, and to carry on the business of electricians, mechanical and 
general engineers, producers and suppliers of electricity, &c. Reg. office, 
44, Parliament-street, Nottingham. 


TRAMWAYS CONSTRUCTION SYND. (LTD.) (87,507.)—Reg. on Feb. 5, 
capital £5,000 in £1 shares, t» construct, improve, work, lease or contro! 
electric and other tramways and railways, motor buses, &c., power and 
lighting works in any part of the world, and to carry on the business of 
carriers of passengers and goods, electrical engineers, electricians, con- 
tractors, manufacturers of and dealers in tramway, railway, motor, electric 
and other apparatus, &c. Reg. office, 22, Staines-ro1d, Ilford, E. 


STATUTORY RETURNS. 


ADELAIDE ELECTRIC TRAMWAYS (LTD.)—In return to Jan. 11 capital 
is £3,000 in £1 shares, of which seven have been taken up and paid for 
in full. Mortgages and charges, nil. 


BRITISH ELECTRIC LIGHE WIRING CO. (LTD.)—Return to Dec. 14, 
gives capital as £10,000 in £1 shares, of which 156 have been taken up. 
£l per share has been called up on 149 and 10s, per share on 7 and 
£152. 10s. has been received. Mortgages and charges, nil. 


TRAMWAYS EXTENSION SYND. (LTD.)—According to return to Dec. 30 
capital is £5,000 in 4,750 preference shares of £1 each and 5,000 ordinary 
shares of 1s, each, of which 3,000 preferenes and 140 ordinary have been 
taken up. £2,000 has been received, leaving £1,007 in arrears. Mort- 
gages and charges, nil. (N.B.—Charge for £600 subsequently registered.) 


MORTGAGES AND CHARGES. 


TRAMWAYS EXTENSION SYND. (LTD.)—A charge on the sum of 103. 
per share payable on 2,000 preference shares, to secure £600, has been 
registered. Date of charge Feb. 1, 1906. Holders, P. Macfadyen & Co. 


MANN, EGERTON & CO. (LTD.) —I-sue on Feb. 5 of £300 5 per cent. 
debentures, part of series created April 1, 1905, to secure £10,000, charged 
on certain freehold and leasehold properties in Norwich and Ipswich and 
company’s undertaking and property present and future, including un- 
called capital. Trustees, G. F. Buxton, J.P., and J. J. D. Paul, J.P. 
Previously issued of same series £9,100. 


CITY NOTES. 


— 


MEMORANDA (Feb. 15).— Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 80§d. per oz. Consols 901—908 for money, 901;—90;: 
for account ; 23 per cent. annuities 894—892. Consols Pay Day, March 1. 
Stocks and Shares Continuation Days, Feb. 20 and March 7; Ticket Days, 
Feb. 21 and March 8. Pay Days, Feb. 22 and March 9; Mining Share 


Carry-over Day, Feb. 19. 


CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—For the year 1905 the 
surplus was £2,346, a decrease of £602 compared with last year. The 
balance profit, after providing for interest, is £1,665. £500 is carried to 
depreciation and a dividend at the rate of 1} per cent. per annum (absorb- 
ing £750) is declared. 


CHELSEA ELECTRICITY SUPPLY OO. (LTD.)—The directora have de- 
cided to declare a final dividend for 1905 on the ordinary shares at the 
rate of 74 per cent. per annum (making 6 per cent. for the year) and & 
dividend of 3 per cent. on the ordinary shares issued in exchange for 
founders' shares, after carrying £10,918 to renewals and depreciation 
fund account and writing off £1,891 out of revenue from suspense aczount, 
carrying forward £916 against £1,170 brought in. 


CLONTARF & HILL OF HOWTH TRAMROAD CO. (LTD.) -The profit for 
1905 was £1,288. After paying interest (€1,125), £163 has been applied 
in reduction of debit balance. 


IMPERIAL TRAMWAYS CO. (LTD.)—The gross receipts from the Mid- 
dlesbrough, Stockton & Thornaby Electric Tramways amounted to 
£51,387. 8s. Gd. during 1905, and the number of passengers carried was 
9,935,876, compared wi:h £51,097. 4s. 4d. and 9,818,349 passengers In 
1904. The net profit was £16,824, 16s. 3d. The work of constructing 
the extensions at Middlesbrough has not yet been proceeded with, as Up 
to the present satisfactory arrangements have not been concluded for 
dealing with the interests of the toll-gate owners and other important 
bodies. The company's holding in the London United Tramways (1901) 
(Ltd.) remains at 44,446 fully-paid 5 per cent. preference £10 shares, and 
the dividends received for the past year amounted to £21,111. 17s. The 
available balance for the year is £11,617. 11s. 3d., and after payment o! 
interest and interim dividends to June 30 (£26,125), the balance dividend 
on the preference capital is declared (£5,700), a final dividend at 10 per 
cent. per annum (makirg 9 per cent. for year) on ordinary capital (less 
tax) (£9,500), and £322. 11s. 3d. is carried forward. 


INDIA RUBBER GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
The Company's 4 per cent. first mortgage debentures for £300,000 and 
43 per cent. second debentures for £100,000 will be paid off on the 25t 
prox., and the directors intend to issue at par 4 per cent. mortgage deben- 
tures to bearer for £400,000, repayable at par on March 25, 1906; but the 
company reserves the option (upon three months' notice) to pay off 
or any part (not less than £100,000) of the debentures on March 25, 1911, 
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ELECT TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. at 2 per cent. premium. Holders of existing debentures will each have 
ad i the right to take up an amount of the new issue equal to his present 


holding by making application on or before 28th inst. 


Ine. AGGREGAT 4. 
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NOTES. 
— 9 — 

THERE is very little published information upon the life, 
behaviour and common causes of failure of the various items 
that go to make up the overhead equipment of an electric 
tramway. The experience of the men responsible for its main- 
tenance has been chiefly in their own memories and private 
records ; but it is well known that the life of the insulating 
fittings is in many cases deplorably short. To understand the 
fundamental causes is the first necessary step toward such im- 
provements in design and materials as shall lead to better 
results. The Paper read before the last. meeting of the Bir- 
mingham Local Section of the Institution of Electrical Engi- 
neers by Messrs. TWEEDY and DUDGEON is one of the very few 
attempts yet made to put on public record the observations of 
men who have had to keep overhead work in running order, 
and who have endeavoured to find out why things fail with a 
view to prevention in future. The Paper is of far wider scope, 
and is valuable throughout, but we ho!d that its treatment of 
the matter indicated, and its records of trolley wire wear under 
à number of differing conditions, are the. features of greatest 


originality and worth, representing as they do practical experi- 
ence extending over several years on a particular tramway 
network exposed to a considerable variety of conditions. 

THE serious and rapid evil effects of electrolytic and galvanic 
corrosion upon the insulating fittings are well demonstrated, 
and the path of avoidance clearly indicated. Observations of 
a similar kind from men who have had the like opportunities 
are needed to enable detailed conclusions to be drawn. On 
the vexed question of the wear of trolley wires at the sup- 
ports, the measurements given locate the effect, but hardly 
indicate the primary cause. It is clear that a trolley wheel of 
proper groove section will run under a smoothly hung wire 
with very little friction or wear, and at first sight it should 
run equally smoothly under the point of suspension, always 
provided that the attachment does not foul the wheel. But 
experience shows that every suspension point interrupts the 
smoothness of the run, the noise and the flash alike testify to 
a jerk or blow. Abnormal wear is but a permanent record of 
the repeated blows. It is impossible to suppose that contact 
between the trolley wheel and the ear occurs in every such 
case. The cause of the blow effect is rather kinetic than 
massive, and is the rapid change of direction imposed upon 
trolley wheel and head at every ear. This change is mainly 
in the vertical plane, but a lateral component must be fre- 
quently present. Reduction in the weight of trolley head and 
boom is an important remedy entirely overlooked by many 
engineers and manufacturers, who seem to think ponderous 
swivelling heads and long booms marks of good design. The 
whole subject is worthy of careful investigation, and the com- 
parison of other records similar to those so carefully made by 
Messrs. TWEEDY and DUDGEON will be helpful. 


[oum d 


Tak results of the year's working of the Charing Cross, 
West End & City Electricity Supply Co. were announced on 
Tuesday last at the annual general meeting of the company, 
of which a report will be found in another column of this 
issue. Incommon with some of the other supply undertakings, 
there is a slight reduction in the dividend earned, but the 
diminution was by no means so serious as had been expected 
in some quarters. The Chairman stated, however, that the 
uirectors did not regret for one moment that powers for giving 
a supply in the City area had been obtained. Had this not 


-been so, he believed the state of affairs would have been 


far less satisfactory. He considered that on the whole 
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they had done remarkably well, as with a new undertaking 
it was impossible to gauge to a nicety the exact amount of 
expenditure which would be equivalent to the business they 
would obtain ; in more than one case they had looked forward 
to sources of revenue which, from various reasons out of 
their control, had not fulfilled expectations. Therefore, for a 
time at any rate, a small portion of their capital expen- 
diture was unproductive. Another cause suggested as con- 
tributing to diminution of receipts was that consumers are 
getting to understand better the uses of electric supply and 
are more economical in the way they apply it. Moreover, 
the competition of the gas industry, although it has probably 
not actually taken away any consumers from the company, 
has necessitated a reduction in the price charged for electricity 
in order that the consumers might not be lost. 
PRU REM 

ON another page we give an analysis of costs, obtained from 
the accounts of the company. It will be seen that the matter is à 
little complicated, owing to the fact that the West End and 
City undertakings to some extent supply each other in bulk. 
The costs would have more interest to the electrical engineer 
if we could have stated the exact load factors of the two 
undertakings ; but the material published with the accounts 
was not sufficient to enable this to be arrived at. The arrange- 
ment between the two undertakings is that one supplies the 
other at times of sudden accession of load, or whenever cir- 
cumstances render it advantageous. In this manner the load 
faetors of both stations are improved aud economies are made 
in the cost of generation. 


— — 


THESE considerations point to an error sometimes made in 
calculations which involve the load factor. The load factor is 
the ratio of the mean load to the maximum load, expressed as 
a percentage. In practice, however, the mean load for this 
calculation is obtained by dividing the units sold during the 
year by 24 x 365, while the maximum load is the maximum 
power generated as read from the 'bus bar ammeters, including 
always the power los: in distribution and meter shunts, and 
sometimes also the clectric power used on the works. The 
load factor obtained is, therefore, lower than it should be, and 
if, as is sometimes done, the costs of the works are estimated 
for higher load factors by a sort of extrapolation process, the 
results obtained may be too favourable. If, as not infrequently 
happens, one-third of the units generated are made up by those 
used on the works and “unaccounted for,” it is evident that 
a steady 24-hour load would only give a 67 per cent. load 
factor reckoned in this manner. 


A MEETING of gas enginecrs met at the Saracen's Head 
Hotel, in the City of London, on Tuesday to hear a Paper by 
Mr. F. W. GOODENOUGH, the chief inspector of the Gas Light 
& Coke Co., on “Gas versus Electricity." The engineers of 
some of the electricity supply companies had been invited to 
attend at short notice, but they preferred not to avail them- 
selves of the opportunity. As we were not favoured with an 
invitation to send a reporter, we have to rely on the account in 
the Journal of Gus Lighting for our information as to the pro- 
ceedings. The Paper contained the usual remarkable figures 


which the gas companies are fond of producing in their efforts 
to stem the progress of their competitor. We do not propose 
to deal with these, but we wish to correct a misquotation from 


| The Electrician, made twice by Mr. GOODENUUGH, who ac- 


cused us of publishing statements not consistent with facts 
Four new mantles were inserted in the Fleet street lamps on 
Tuesday, January 23rd, and on the following day photometric 
tests of these lamps were made. In our issue of January 26th 
we warned our readers against attaching any value to these 
tests, should they be published. The number of brand-new 
mantles so tested had little to do with the matter and we did 
not mention it. Mr. GoobENOUGII now goes out of his way 
to credit us with the incorrect statement that “the whole of 
the mantles had been renewed " on the day in question, and 
then contradicts this statement which we never made. The 
misrepresentation is, therefore, on Mr. GOODENOUGH'S side 
and not on ours. 


The Nobel Prizes.—Last night's Westminster Gazette states 
that Lord Rayleigh has sent to the Vice-Chancellorof Cambridge 
University the balance of the Nobel Prize, awarded to him in 
1904, amounting to £2,733, and requests that the interest of 
this sum may be spent on the purchase of books on science and 
scientific periodicals for the University library. 


Personal.—Mr. Charles H. Lees, D.Sc., lecturer in physics 
and assistant director cf the physical laboratories of the 
University of Manchester, has been appointed to the position 
of professor of physics at the East London Technical College, 
in succession to Dr. R. H. Lehfeldt, recently appointed pro- 
fessor of physics at the Transvaal Technical Institute, Johan- 
nesburg. Mr. Lees was recorder of Section A (Physics) of the 
British Association last year. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Tarifa —Tangier ............ Jan. 18, 1904 . 

Jamaica — Colon ............ Jan. 10, 1905 — 
Cadiz—Teneriffe............ July 20,1905 .. = 
Puerto Plata— Martinique. Dec. 15, 1905 — 
Bolama— Bissao Jan. 19, 1906 Feb. 10, 1906 
Vladivostock — Nagasaki Feb. 7,1906 Feb. 21, 1906 
Cap St. Jacques—Haiphong.. Feb. 14,1906 .. Feb. 21, 1906 
Tangier—Cadiz ............ Feb. 17,1906 .. = 
Santa Lucia—St. Vincent... Feb. 19,1906 .. 


St. Vincent— Grenada Feb. 19,1906 .. = 

Mr. Gavey’s Presidential Address.—We have received from 
Mr. Gavey a full reprint of the presidential address which he 
delivered before the Institution of Electrical Engineers !u 
November. The reprint is amplified by a page of curves 
showing the growth of the telegraph and telephone plant 
maintained by the General Post Office between 1880 and 
1905. This shows a most satisfactory increase in the number 
of telephone instruments and the mileage of underground 
wire taken into use during the last three years. Some views 
are also added of the new Post Office City exchange during 
construction, and there is a careful reproduction of the oscillo- 
grams which were imperfectly seen on the screen when the 
address was given. 


Royal Institution.— On Friday last an evening discourse Was 
delivered by Mr. W. C. D. Whetham, of Cambridge, on “ The 
Passage of Electricity through Liquids.” The lecturer limited 
the liquids to dilute electrolytes, and dealt with the rudimen 
tary facts and theory of electrolysis. With the possible 
exception of the Orme Masson experiment, which i$ 3n 
improvement of Lodge’s method of showing the speeds of 
migration of the ions, there was little that has not already been 
often seen and heard at the Royal Institution. 

Mr. W. Duddell will deliver the Friday evening discourse 
the Royal Institution on Friday, March 16th. The subject wil 
be “How to Improve Telephony.” This lecture takes the 
place of t^e one announced to be given by Sir Andrew Noble. 
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The Birmingham Local Section of the Institution of Elec- 
trical Engineers.—At the meeting of the Local Section held 
on February 14th Dr. W. E. Sumpner announced that Prof. 
Threlfall found himself unable to continue the chairmanship for 
several reasons, among which was the fact that he was shortly 
proceeding to America, where he would be staying for some 
time. In view of the large amount of work which must fall to 
the chairman in connection with the forthcoming visit of 
foreign electrical engineers, Prof. Threlfall felt that the interests 
of the Local Section would best be served by his resigning 
Mr. J. C. Vaudrey, past-chairman, has been chosen to fill the 
office of chairman for the remainder of the session, and has 
accepted the reponsibility. 


The Institution of Mechanical Engineers.— The annual 
report of the Institution of Mechanical Engineers records an 
increase of members of all classes of 273 during the past year, 
bringing the total up to 4,750. The Steam Engine Research 
Committee, under the chairmanship of Mr. W. H. Maw, has 
done good work during the session, and Prof. Capper's report 
on his experiments at King's College, extending over about 
eight years, was fully diseussed. Some experiments are being 
conducted under the Steam Jacket Research Committee, and 
Prof. Beare hopes to present a report on the subject during 
1906. The Alloys Research Committee has also met twice, 
under the chairmanship of Sir William White, and researches 
on the alloys of copper and aluminium are in progress. The 
researches on gas engines are being continued by Prof. Bur- 
stall at Birmingham in connection with a committee, of which 
Sir A. B. W. Kennedy is chairman. The institution paid a visit 
to Liege last summer. Monthly meetings have been held during 
the session, and a large number of Papers read and discussed. 
It is intended to hold the next summer meeting in Cardiff. 


Incorporated Municipal Electrical Association. — The 
eleventh annual convention of the Incorporated Municipal 
Electrical Association will be held in London during the week 
commencing June 18 next. In the meantime, the Council 
invites offers of Papers from the representatives of committees 
and engineer members on any of the subjects stated below, or 
on any others to be approved by the Council, affecting muni- 
cipal electrical undertakings :-— 

The Commercial Development of Electricity Undertaking:. With 
special reference to publicity departments, free and assisted wiring 
schemes, prepayment meters, show rooms, electrical exhibitions, inspec- 
tion and maintenance of consumers' lamps, canvassers, reduction of 
selling price of electrical energy, «o. 

Boiler House Plant. With special reference to flue gas testing, treat- 
ment of feed water, coal analysis, the actual saving (in cash) attained by 
using condensers, superheaters, and feed water heaters, at various load 
factors, &c. 

Steam Turbines. 

The Depreciation of Machinery and various Parts of the Equipment. 

Carbon Filament Lamps. 

Public r. Private Supply. 

Tramways. 


The names of contributors, together with the title of the Paper 
or the subject proposed to be dealt with, should be sent to 
Mr. C. McArthur Butler, secretary of the Association, at Staple 
Inn-buildings, Holborn, London, at once. 


City & Guilds of London Institute.— The annual prize dis- 
tribution of the City & Guilds of London Institute took place 
at the Mansion House on Friday last, February 16th. The 
Lord Mayor presided. Thereport, which was read by Sir John 

Watney, honorary secretary, showed that the number of 
students now attending at the Central Technical College was 
the highest on record, whilst that at Finsbury was also above 
the average. In addition to the certificates and prizes to be 
then awarded, there were a large number granted to students 
at technical schools in the provinces and in the colonies. The 
Lady Mayoress having distributed the prizes and certificates, 
the customary address was delivered by Lord Halsbury in the 
absence through illness of Sir Edward Busk, Vice-Chancellor 
of the University of London. 

Lord HaLSBT Rx, referring to the old apprenticeship system, said that 
although this was a good rough-and-ready way of teaching young people 
what they wished to practice later in life, the more modern method of 
teaching the underlying principles in addition, had much to recommend it, 
and already had been very suecessful. Germany, France, Switzerland, and 
other Continental nations had long recognised that the old ways in trade and 
commerce must be modified, and consequently they had developed tech- 
nical education at a very rapid rate. As a judge he had often been struck 


with the large number of patent cases that came before him in which the 
patents had been taken out in Germany and brought over here to be 
developed. The reason for this, he thought, was that the facilities for 
research in Germany were far superior to those provided in Great Britain. 
His opinion was that as & country we were not doing all that we ought 
to meet the competition of other countries; it was a matter of national 
concern to stimulate scientific and industrial activity. 

Sir JohN Worrr. Barry moved a vote of thanks to Lord Halsbury. 

Lord PonTsMovTH, in seconding, referred to the report of the Depart- 
mental Committee on the Royal College of Science (The Electrician, 
Feb. 9, pp. 674 and 680), and thought a debt of gratitude was owing to the 
late Government for their action in this matter. 

Votes of thanks to the Lord Mayor and Lady Mayoress closed the pro- 
ceedings. 

The York Meeting of the British Association.— The seventy- 
sixth meeting (1906) of the British Association will, as already 
reported, be held in York, commencing on August Ist next. 
The president will be Prof. E. Ray Lankester, F.R.S., and 
The T'imes of Saturday published a list of the sectional presi- 
dents and vice-presidents as now appointed by the Council. 
We extract the following :— 

Section A.—Mathematical and Physical Science. President, Principal 
E. H. Griffiths; vice-presidents, Prof. A. R. Forsyth and Prof. H. L. 
Callender. 

Section D.—Chemistry. President. Prof. Wyndham Dunston; vice- 
presidents. Mr. G. T. Beilby and Prof. A. Smithells. 

Section F.— Economic Science and Statistics. President, Sir George S. 
Gibb ; vice-presidents, Rev. Dr. W. Cunningham and Mr. Ashley. 

Section G.—ZIngiueering. President, Mr. J. A. Ewing; vice-presidents, 
Sir Colin Scott Moncrieff and Mr. W. Cudworth. 

Section J.. Educational Science.—President, Prof. M. E. Sadler; vice- 
presidents, Mr. Grant Ogilvie, Sir Philip Magnus and Mr. Dyke.Asland. 
It is stated that a sum of £700 has been promised for the 
purpose of a medal fund to commemorate the visit of the 
British Association to South Africa last year, and to this 
amount it has been decided to add the balance of the special 
funds raised to meet the expenses of the South Africa meeting. 
This will make the total sum available between £1,500 and 
£1,600. This sum, together with a die for the medal (sketches 
of obverse and reverse designs have been prepared), it is pro- 
posed to transmit to the South African Association for the 
Advancement of Science. "The medal is to be struck in bronze, 
which, together with the balance of the income on the fund 
after paying for the medal, is to be awarded annually, so far 
as circumstances will allow, ** for achievement and promise in 
scientific research in South Africa.” It is intended to call a 
meeting of the subscribers to the fund on Friday, March 2nd, 
to receive the report of the Executive Committee and to confirm 
the above proposals. 


The Niagara Power Schemes.—Prof. Unwin delivered an 
interesting lecture last week on the Niagara power stations 
before a meeting of the students of the Institution of Mechan- 
ical Engineers, and gave a very complete account of the esta- 
blishment of the five different schemes. After dealing with 
the early purely hydraulic projects, the lecturer described the 
well-known original power house on the American side and 
the transmission line to Buffalo, along which some 30,000 H.P. 
is transmitted. As soon as this station, which had a capacity 
of 50,000 H.r., was completed, a second one was commenced close 
by to yield 55,000 n.r. The first works to be started on the 
Canadian side was that of the Canadian Power Co., closely 
connected financially with the original American Company. 
Here a 120,000 H.P. power house was constructed with 
10,000 H.P. units, the intake being immediately above the 
Horse Shoe Fall and the discharge from a tunnel ending just 
below the Falls. Competing schemes were then started, 
and the Electrical Development Co. of Ontario is at the 
present time putting down a power house of 125,000 H. P. 
from which power will be transmitted to Toronto. The 
discharge from this works is carried in a tunnel under the 
upper rapids which terminates in the face of the Horse Shoe 
Fall. Yet another scheme was that of the Ontario Power Co., 
who, owing to the positions already occupied by the other two 
works on the Canadian side, are laying down long pipe lines 
from their head works beyond the other works above the Falls 
to their power house a short distance below the Falls. Prof. 
Unwin then described the arrangements used for governing 
these large turbines and gave some interesting notes on the 
special methods of construction necessary for pipe lines dealing 
with so large a moving mass of water and drew attention to 
the proportion of the water which would be taken from the 
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Falls when all these schemes were completed, and would 
amount to some 30 per cent. of the minimum fiow. 


The Bessemer Memorial Fund.—We have received a letter 
from the chairman of the Bessemer Memorial Fund for the 
advancement of Metallurgy and Mining Technology, enclosing 
a circular setting forth the aims and objects of the fund. The 
memorial was founded in 1903 with the object of commemo- 
rating the great achievements of the late Sir Henry Bessemer 
by furthering some educational work as far-reaching in its 
beneficent influence as are the results of Bessemer’s great 
inventions. The committee deferred the active prosecution of 
theirscheme pending the decision of the Government Committee 
in regard to the future organisation of the Royal College of Science 
and Royal School of Mines. Now that the final report on this 
subject has been issued, the memorial committee have further 
formulated their schemes and appeal to the public for support 
to the fund, the objects of which are: (a) The establishment 
of open international memorial scholarships for post-graduate 
practical work, tenable (except such as it is intended to allocate 
to the Royal School of Mines, the Sheffield and Birmingham 
Universities, the Armstrong College, Newcastle-upon-Tyne, or 
other approved British Institutions) in any part of the British 
empire, in the United States of America and in Europe. It is 
intended that these scholarships shall be of such value and 
shall be awarded under such conditions, that they will be 
regarded by students of any nation as a prize worth striving for, 
and as an incentive to the highest scientific attainments; (b) 
The equipment of mining and metallurgical memorial labora- 
tories in the Royal School of Mines at South Kensington as the 
centre of the memorial; and (c) The erection of a statue of 
Bessemer in the new Royal School of Mines at South Kensing- 
ton. The chairman and vice-chairman of the memorial com- 
mittee are Sir William Preece and Sir John Wolfe Barry, and 
the signatories to the appeal comprise many distinguished men 
from both sides of the Atlantic. A sum of over £8,000 has 
already been collected. Communications should be addressed 
to Mr. C. McDermid, Hon. Secretary Bessemer Memorial 
Fund, Salisbury House, E.C. The central object of the memo- 
rial should commend itself strongly to the British people, for 
the proposed memorial laboratories at the reorganised and 
enlarged Royal Schoel of Mines would go far towards removing 
the disadvantages under which mining students in this country 
have of late years laboured compared with those in some other 
countries. 


Annual Dinner of the Students' Section of the Institutio 
of Electrical Engineers.—' The Students’ Section of the Insti- 
tution of Electrical Engineers held their second annual dinner 
at the Holborn Restaurant on Thursday, February 15th. Mr. 
A. G. Ellis, the chairman of the Students' Section, presided, 
and a large number of students and guests were present, 
amongst whom we noticed Mr. Gavey (President of the Institu- 
tion of Electrical. Engineers), Prof. W. E. Ayrton, Prof. Silvanus 
Thompson, Dr. R. T. Glazebrook, Mr. W. M. Mordey, Mr. 
James Swinburne, Mr. W. H. Patchell and others. The after- 
dinner speeches alternated pleasantly with the musical items on 
the programme. Thetoastof The Institution and its President” 
was proposed by Mr. C. H. Lang (Students Vice-Chairman), who 
appealed to the students for enthusiastic support of the work 
of the institution. Mr. Gavey, in his reply, compared the con- 
ditions obtaining when he was himself a student with the great 
opportunities possessed by the students of to-day. He dwelt 
on the advantages of the close connection between the students' 
section and the institution, and was pleased to see the steady 
growth of the section, the number of whose members had in- 
creased from 419 in 1900 to 1,470 at the present time. Prof. 
Ayrton also replied in a most humorous speech, and alluded 
to his first meeting with the President 38 years ago, in the 
days when telegraphy represented the whole electrical industry. 
Prof. Silvanus Thompson then rose and proposed the toast of 
the Students’ Section. He was happy in addressing a body 
with their years before them, and urged them to take advantage 
of the privileges of being able to come in contact with leading 
men in the industry and profession at the meetings of the 
Institution, and seeing how things were actually going in the 
industry. In speaking of the great organisation of which they 
had become a part, he said that everyone did not realise the 


amount of quiet work which is being done behind the scenes 
by that body, who had the interests of the industry, which were 
also the students' own interests, so fully at heart. Mr. A. G. 
Ellis responded, and thanked Dr. Thompson for his kind words. 
The students' section, he thought, was getting on well, and 
much was due to the work of its honorary secretaries, Mr. 
Taylor and Mr. Moss. He would like to see a larger attend- 
ance, however, at the students' meetings, as it was only by this 
means that the coefficient of mutual instruction could be in- 
creased, however high the coefficient of self-instruction of the 
individual members might be. Mr. Taylor proposed “The 
Guests," and told an amusing story of how it was claimed that 
plague in India was being reduced by the use of flame arc 
lamps, the light of which attracted the insects that carried the 
germs, but soon caused them to fall stupefied to the ground, 
when they were immediately eaten up by frogs waiting at the 
base of the lamp-post. The first to respond to the toast was 
Mr. Swinburne, who told some excellent tales of experience 
in the days when nobody knew anything about electricity, but 
most pretended that they knew everything. Mr. Swinburne 
was followed by Mr. Patehell, who, in a few well-chosen words, 
pointed out how everyone following electrical pursuits, from 
the youngest to the oldest, was a student, so rapid was the 
advance of the industry. Those entering the profession might 
have their difficulties, but they must bear in mind that there 
was still ample room at the top of the tree. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, February 23rd. 
CENTRAL TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION, 
7:15 p.m. for 7:30 p.m. Annual Dinner at the Trocadero Restaurant, 
Piccadilly-circus, W. 
ErEcTRO-HaRMoNIC SOCIETY. 
$ p.m. Concert (Ladies’ Night) at the King’s Hall, Holborn 
Restaurant. 
SATURDAY, February 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MaNcHESTER STUDENTS! SECTION. 
6:45 p.m. for 7 p.m. Annual Dinner at the Grand Hotel, Manchester. 
MONDAY, February 26th. 
INSTITUTION oF ELECTRICAL ENGINEERS: NEWCASTLE LocaL SECTION. 
7:30 p.m. Meeting at the Armstrong College, Newcastlo-on-T yne. 
The following Paper will be read: ‘‘ The Distribution of Magr etic 
Induction and Hysteresis Loss in Armatures," by Dr. W. M. 
Thornton. A General Meeting will be afterwards held to discuss 
the entertaining of the Members of the Foreign Institutions who 
will visit Newcastle on July 6th. 
ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND. 
7:45 p.m. Meeting at the Royal College of Science, Stephen’s Green, 
Dublin. Paper to be read: ‘‘ The Rubber Industry," by T. St. 
Jobn Bagnall. 
TUESDAY, February 27th. 
LIVERPOOL UNIVERSITY ENGINEEBING SOCIETY. 
5:30 p.m. Meeting at the Liverpool University, when the following 
Paper will be read. Wireless Telegraphy,” by F. A. Lawson. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER Locat SECTION. 
7:30 p.m. Meeting at the Manchester University. Paper to be read: 
* Single-Phase Railway Working," by T. H. Schoepf. 
Tramways AND Liour RAILWAYS ASSOCIATION. 
8 p.m. Meeting at the Society of Arts, John-street, Adelphi, when 
Prof. C. A. Carus-Wilson will deliver a lecture on The Radial 
Truck." 


WEDNESDAY, February 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster. Short Papers 
will be read on “ Fuses” by H. W. Taylor and C. E. Greenslade. 
SOCIETY OF ARTS. 
S p.m. Ordinary Meeting. Capt. G. S. C. Swinton (London County 
Council) will read a Paper on “ London Trafic.” 


FRIDAY, March 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER LOCAL SECTION. 
6:45 p.m. for 7:15, p.m. Annual Dinner at the Midland Hotel, 
Manchester. 
JUNIOR INSTITUTION OF ENGINEERS. 
7 p.m. Meeting at the Westminster Palace Hotel. Papers to be 
read: (1) “Acceleration and Accelerometers,” by A. P. Trotter ; 
(2) “ Gas Engine Indicators," by L. F. de Peyrecave. 


SATURDAY, March 3rd. 


" Institution oF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
J p.m. Visit to the Post Office Telephone Exchange, Addle.bill, 
London, E.C. 


GLASsdOw TECHNICAL Cot LEGE SCIENTIFIC SOCIETY. 

7:30 pm. Meeting at the Glasgow & We.t cf Scotland Technical 
College, George-street, Glasgow. Paper to be read: ‘ Portable 
Electric Tools and their Application to Inu: trial Purposes,” by 
Andrew Stewart. 
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THE GREENWICH POWER HOUSE OF THE L.C.C. TRAMWAYS. 


Although the London County Council Tramways have been 
in operation since May 15, 1903, when they were opened by 
the Prince of Wales, the supply of electrical energy has 
hitherto been from temporary sources. Under the original 
scheme for the tramways, drafted by Sir Alexander Kennedy 
in 1901, the power house was to have been at Camberwell, 
where the present offices and one of the depots and sub- 
stations of the tramways department are situated. Some diffi. 
culties cropped up, however, with regard to obtaining coal, 
and as the site was not an ideal one in other respects, having 
no natural supply of condensing water, the scheme was aban- 
doned, although the tenders for the boilers had been let 
already, and the present site at Greenwich was chosen in 
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complete the power house until this year. It may be antici- 
pated, however, that the works will be supplying current to 
the tramways before Easter. 

In the meantime the conversion of the lines themselves had 
been proceeding rapidly, and arrangements were, therefore, 


. made for the supply of current under temporary conditions. 


For the Tooting lines, opened in May, 1903, a small power 
house was built near Loughborough Junction, adjoining the 
electricity works of the South London Electric Supply Corpn. 
Two 1,500 kw. Ferranti-Dick Kerr 630 volt sets were erected, 
and steam was bought from the South London Company. A 
description of this station formed part of an article on the 


 tramways published when they were opened in 1903.“ 


L.C.C. Tramways shown thus: — 


L.C.C. Tramways sanctioned but not 
in operation 


e »2-o». 00990000909000009€0€ 


Lines promoted in the L.C.C. Tramways 
Bill of 1906 


Tramways not belonging to the . C. C. 
L.C.C. Car De pts su. 
Sub- Statlons 
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Fic. 1,—Mar or THE Lonvon County Couscin Tramways. 


place of it. The position of this, at East Greenwich, opposite 
the Isle of Dogs, is shown in Fig. 1, and it is seen that 


For supplying the Greenwich lines, opened in January, 
1904, two 1,500 kw. Ferranti-Dick Kerr sets were erected in 


it lies to the east of the Council's network of lines, but | the works of the London Electric Supply Corpn., and they 


is not more than 9 miles from the extreme points north 
and south of the Thames. It was already the property of 
the London County Council, having been used previously 
as a car depot. In selecting the site, Mr. John H. Rider, 
electrical engineer to the London County Council Tramways, 
was greatly influenced by the fact that it lay far down the River 
Thames, where coal cou'd be obtained directly from ocean 
steamers ; moreover, the river will afford an unlimited supply of 
condensing water, and the works areremoved to a position where 
there will be no objection to its chimneys. Unfortunately, 
this alteration in the original plans meant considerable delay, 
for entirely new specifications had to be drawn up, and, although 
Mr. Rider lost no time in preparing these, with the help of 
Mr. J. Shepherd, his chief assistant, it has been impossible to 


supply current at 6,600 volts and 25 W per second (the pres- 
sure and frequency of the L.C.C.'s own station at Greenwich) 
to the Council's permanent motor-generator sub-stations f which 
were then ready. This supply will be continued until 
December, 1908, to supplement the supply from the Council's 
own station, but under different conditions. The London Elec- 
trie Supply Corpn. will buy the two generating sets from the 
Council, and they will supply electrical energy at ld. per unit, 
instead of steam at 14d. per unit (the higher price previously 
was in view of the temporary nature of the load), and the 
Council agrees to buy 14 million units per annum instead of 
seven million as heretofore. 


* The Electrician, Vol. LI., pp. 9, 112, 159 and 241, 
T The Electrician, Vol, LII., pp. 478 and 516. 


— 
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The lines marked as in operation in the map include both | and is transmitted to motor-generator sub-stations, where it is 
horse and electric lines. Of these lines it may be taken approxi- | converted to the line pressure of 550 volts. The general lay- 
mately that all the routes on the south of the river are | out of the works is seen in Fig. 2. The position of the works 
electrically equipped and those to the north of the Thames, | right on the river has greatly facilitated the delivery and erec- 
with one or two exceptions, are still run by horses. The sub- | tion of the machinery. A 30 ton travelling jib crane was 

fixed on the wharf at a very early stage of 
Scale of Feet the building operations, and a track of light 
rails has also been run all round, with sidings 


in the engine room outside the boiler house. 
II 


- -ta 
= see ee P 4 D — ee UP Gn WD Ce wee 
— 


E sare: : 2 The track from the wharf to the engine room 
P WAAN eee aL. had been laid before any plant was delivered 
- IG] ^ faH egone | Lingen tiii 2 NOM H and was of considerable service to the contrac- 


tora. The jib crane was supplied by Messrs. 
Ransomes & Rapier and is equipped with 
two three-phase motors. Induction motors 
with squirrel-cage armatures have been 
chosen, and they are started with auto-trans- 
formers. A 40 H.P. motor serves for lifting 
and slewing, and a 10 H.P. motor for travel- 
ling. Current for this has been temporarily 
supplied from the mains of the South Metro- 
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The pier is 200 ft. long. It is built on cast- 
iron cylinders sunk in the ordinary way, and 
extends far enough into the river to accommo- 
date a 2,000 ton steamer at half. tide. At 

‘the end of the pier three electrically driven 


Fic, 2.—BLOCR PLAN AND Sections or Power House. jib cranes with grabs have been erected, and 
A. Pump house. F. Water softener. . Pumps, Ml. 60-ton crane. these will raise the coal out of the hold of 
P, Valve house, F. Cart dock. J. Boilers, N. Conveyor. e d disch 
C. Strainer house. G. Auxiliary engine. K. Economisers. Q. Flue. : . the steamer, slew it round an Ischarge 
D. Tank. H. 30-ton jib crane. L. Bunker. 3 


into hopper waggons. The waggons run 
, on. a: system of rails so arranged that the 
way line under Aldwych and Kingsway will be opened in a | trucks will circulate continuously between the crane and 
few days, and the route in connection with this from theobalds- | the outside coal bunkers, and it is estimated that the 2,000 ton 
road to Islington will then be run electrically. steamer already mentioned will be able to discharge in 24 

We now return to the Greenwich power house. Its total | hours. The cranes, supplied by Messrs. C. &. A. Musker, are 
capacity will be 34,000 kw., but this has been divided into two | in this case fitted with continuous-current motors supplied at 
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Fic. 3.—LONGITUDINAL SECTION AND PLAN SHOWING GENERAL ARRANGEMENT OF PIER, CoaL BUNKERS AND CONVEYOR. 


parts, of which the first only is being proceeded with at pre- | 550 volts. They are two-motor cranes with a 50 H.P. motor 
sent. This part contains four machines of 3,500 kw. capacity | for lifting, and a 10 H.P. for travelling and slewing, and will 
each, so that the total is 14,000 kw.; the second part will have | lift at rate of 150 ft. per minute. The automatic grabs are of 
four machines of 5,000 kw. each. Current is generated at | Priestmau Bros.’ make. For the electric locomotives that 
6,600 volts three-phase 25~ (centre of generators earthed), | draw the coal waggons, ordinary Brill tram trucks with motors 
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and controllers are employed. Between the coal trucks 
and locomotives there are automatic couplers which are 
released by pulling à lever, and while the trucks are 
being discharged the locomotive can return and fetch another 
set of trucks. Current is supplied to the locomotives by a 
third rail, as an overhead wire might be fouled by the cranes. 
The pier has been built to the design and under thg superinten- 


dence of Mr. Maurice Fitzmaurice, C M.G., the chief engineer to | 


the London County Council. Fig. 3 gives the general arrange- 


ment of the pier and coal-conveying plant, and Fig. 4 a view 


~ 
i 


Fio. 4.— Vnw or THE Works, Pier AND OuTSIDE CoaL BUNKERS. 


of the works and pier. The large outside bunker is seen 


when they pass back beneath the front of the boilers to collect 
the ashes from their ash hoppers, rising again to a sufficient 
height to discharge into a steel hopper under the pier at the 
edge of the wharf, whence the ashes are emptied into barges 
by means of a shoot. After discharging the ashes the con- 
veyors proceed for a short distance horizontally, and then they 
drop down to the low level under bunkers ready for charging 
with coal. The buckets are of the built type, being made of 
3ft. 6in. mild steel plate flanged over and jointed on the 
underside. Each line of conveyors is driven by a 25 B. H. P. 
E.C C. motor through machine-cut wheels 
keyed to shafts which are mounted upon one 
solid bed-plate. These motors are three-phase 
220 volt machines with short-circuited rotors, 
and they are purposely of larger dimensions 
than necessary, so that they may be sufficient 
for the increased length of conveyor chains 
when the remainder of the boiler house is 
built. The maximum duty of each conveyor 
is 40 tons per hour. 


(T'o be continued.) 


BAKER STREET AND WATERLOO 
RAILWAY. 


(Concluded from page 705.) 


The arrangement of the lifts varies at the 
different stations. In some cases two shafts 
each 23 ft. in diameter containing two lifts 
each are provided, but other stations have 
a single shaft 30 ft. in diameter in which 
three lifts are placed. The total number 

of lifts is 37. They are all electrically 
driven and were supplied by the Otis Ele- 
vator Co. The cage bodies of the lifts are 


entirely of steel with the usual collapsible lattice work gates. 


in these two illustrations, and the coal is first discharged | A novelty has, however, been introduced into the working of 


into this and then carried to the boiler house coal bun- 
kers by two lines of bucket conveyors. The reason for 


having the large outside bunker is to discharge the steamer at | 


a much quicker rate than would be possible with the conveyors 
alone, thus saving demurrage, and also to furnish additional 
storage capacity. While the capacity of the bunkers over the 
boiler house in the half-station now constructed is 5,000 tons, 
the capacity of the outside bunkers is 2,000 tons. With the 
present number of tramcars running on the system, 5,000 
tons of coal represents about 4 weeks' supply. 

The coal waggons are of uniform tare, and the coal is 
weighed in them, the scale of the weighing machine being “ set 
up" a corresponding amount, so that it gives directly the 
weight of the.coal The bottoms of the coal waggons are 
hopper-shaped, and they thus discharge quickly into the 
two halves of the bunker. This large outside bunker is 
constructed of ordinary steel stanchions, and has sloping 
concrete sides lined with steel. The staging above the 
bunkera is roofed in and glazed. From the underside of 
the bunkers two lines of gravity-bucket conveyors, supplied 
and erected by the New Conveyor Co., carry the coal to the 
bunkers over the boiler house, which are divided into 24 pockets, 
one for each boiler. The two conveyors are about 14 ft. apart. Each 
half of the outside bunker is fitted with 8 outlet ports, and the 
supply of coal is regulated by sliding doors in these ports and by 
automatic portable fillers running on rails over the conveyors. 
After passing under the bunkers, the conveyors take an upward 
turn inside the boiler house, and rise vertically to a height of 
86 ft. above boiler floor, when they again resume their hori- 
zontal travel over the top of storage hoppers. The arrange- 
ment is seen in Fig. 3. At points on the top horizontal travel, 
tilters are fixed, enabling the attendant to discharge the coal 
from buckets into any desired compartment. After travellingthe 
full length of the boiler house at this high level, the conveyors 
turn downwards and drop about 98 ft. to the basement level, 


the gates. The exits and entrances to the lifts are so arranged 
that passengers enter the cars at one end and leave by the other, 
an arrangement possessing some advantages over the Central 
London Railway system, where the last to enter is the first to 
leave the lift, and everyone crowds near the gate at one end. 
The attendant, however, does not have to leave his controller 
as he can open and shut the gates at the end of the lift away 
from him by means of compressed air. The controlling 
mechanism actuating the gates is interlocked with the driving 
controller, so that if the attendant forgets to close the gates 
before starting they shut automatically as soon as he reaches 
the second notch of the controller. The lifts are driven by 
continuous-current motors supplied, as already stated, through 
special cables from the sub-stations, switches being also provided 
so that they can be connected on emergency to the track con- 
ductors. The motors vary in size for the different size of 
lifts and drive the drums througha double worm gear in which 
the thrusts of the right and left-handed worms are balanced. 
An electric brake of the usual type, which is held off by the 
current, is provided. The controller in the car is simply a 
master controller of small size, the main controller consisting 
of a series of contactors mounted on panels close to the motors. 
The staircase shafts, which are in all cases provided in addi- 
tion to the lifts, are 18 ft. in diameter and contain the 4 ft. 6 in. 
ventilating tubes. The whole of the lift work was carried out 
under the supervision of Mr. G. Rosenbusch. In most cases 
the cables from the sub-stations are taken down the lift shafts. 

The rolling stock consists entirely of steel cars constructed 
by the American Car & Foundry Co. The erection and fitting 
together of the parts made in America was done at Manchester 
at a works established for the purpose at Trafford Park. The 
constructional method is shown in dis 8 and 10, and the 
appearance of the complete cars in Figs. 9 and 11, which 
represent a motor car and trailer respectively. The sides of 
the car body form steel plate girders of great depth, from 
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which the floor is supported by diagonal ties. The side and | truck, in a similar manner to that employed on the Waterloo 
floors, as well as the framework, are entirely of steel, only a | & City line and later on the motor cars of the Central 
very little wood is employed in the fittings of the windows, and | London. The trailing bogies, however, are of a new design, 
| which keeps the floor level of the cars as 

low as possible. The weight of the car, 
instead of being supported above the level 
of the axles is hung from below the axles. 
The truck frame is, so to speak, inver- 
ted and kept entirely below the axle level, 
only 6 in. clearance being provided between 
the bottom of the truck side frame and the 
level of the rails. Both the motor and 
trailer trucks were constructed by the 
makers of the cars. The wheels are 30in. 
in diameter, and the centres are 5 ft. apart, 
and the design enables the floor level of 

the cars to be kept down to 1 ft. 10 in. 

The electrical equipment is very similar to 
that on the District Railway, and was sup- 
— plied by the British Thomson Houston Co. 
Fic. 8.—Meron Cak UNDER CONSTRUCTION. The motors are of the G.E. 69 type, rated 


this is treated by a special process to render 
it incombustible. Each train will consist 
of six cars, a motor at each end and four 
trailers between. The trailers will have 
seats for 52 passengers each, 36 on longi- 
tudinal and 16 on transverse seats, arranged 
in a similar way to the Central London 
Railway cars. The motor cars will seat 46 
persons. The arrangement of end plat- 
forms and gates is similar to that in use on 
the Central London and some of the 
Metropolitan Railway cars. The system of — "1 D 
automatic doors in the centres of cars used MR i NM 
on the District Railway is not adopted. — UA e ON | 
Al the cars are 50 ft. in length overall, —— 

8ft. 8 in. wide and 9 ft. 5g in. high from 7 Fio. 9.—Motor Cap COMPLETE. 


at 200 B. H.P. each, four motors being pro- 
. vided on each train. The control is on 
— the standard Sprague-Thomson-Houston 
OSS e multiple unit system. The only difference 

— — between the electrical equipment on this 


line and on the District is that all the 


22 P, SS 
. Jem vi control apparatus is carried in a steel cab 
{ Gy) ag in the driving end of the car, where the 
flcor is raised over the motor trucks. A 
k * | À L3 full description of the various items com- 
85 - BR" | | bvpprosing the control equipment was given 


in The Electrician, Vol. LI., p. 64, in con- 
— | 8 nection with the original cars of the Dis- 

7 E iA ö ) trict Railway. The arrangement of the 
— contactors, resistances, &c., however, more 

nearly rerembles that of the motor cars on 


Fic. 10.— TRAILER UNDER CONSTRUCTION, 


the rail level. The cars are coupled by —— 
Stearn & Ward's patent automatic vertical 
plane drawbar which is in use on the Dis- 
trict Railway. The wearing parts are of 
manganese steel, and the buffer face is 
deeply corrugated to prevent riding up in 
case of collisions. Ball bearings are pro- 
vided for the centre plates. The driving 
bogies, of which one is provided to each 
motor car, are interchangeable with those 
in use on the District Railway and those 
that will be employed on the Great 
Northern, Piccadilly & Brompton ang X 
Charing Cross, Euston & Hampstead Rail- — a eS et. — = 
ways (see The Electrician, Vol. LI., p. 64). : — ——— 

Each is equipped with two motors with sin- Fio. 11.—TRAILER COMPLETE. 

gle reduction gear, and the driving wheels , , | 
are 36 in. in diameter, the distance between centres being | the Central London Railway, of which an account is to be 
6 ft. 6in. As will be seen from the illustrations, the floor of | found in The Electrician, Vol. LI., p. 317. 

each motor car is raised at one end to accommodate the motor | The arrangement of contactors and circuit-breakers, sup- 
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ported on horizontal slate panels, is shown in Fig. 12, which 
is from a photograph of the interior of one of the Baker 
Street & Waterloo cars. The collection of the apparatus 
together in steel cabs at the ends of the trains, rendered 
necessary by the absence of sufficient space under the low floors 
of the cars, is considered advantageous on tube lines in case of 
any possible fault developing while a train is in a tunnel, as the 
under part of the cars would not be accessible. The other side 
of the cab, not shown in the photograph, contains the com- 
pressor and reservoir belonging to the Westinghouse air-brake 
equipment. The master controller is situated, as usual, in front 
of the driver, on the left-hand side, and is fitted, as in the case 
of the District Railway, with the “dead man’s” handle, by 
which the current is cut off from the train if the driver releases 
his hold. The driver's brake valve is situated alongside the 
master controller. and the hand brake wheel, sand blast and 
whistle handles, &c., are within easy reach. The drivers will 
have been thoroughly trained by tbe time the line is opened 
for traffic, for a full experimental service has been in operation 
for the last few weeks. | 

The control cables run the whole length of the trains in the 
usual way, and each motor car is fitted with its own set of 
collecting shoes. Thus no power cable is carried along the 
train. The control circuit usually takes current from the shoes 


— — — — — — —— M — — Áo 


Fic. 12.—CoNTROLLING GEAR IN Moron Car. 


of the forward car; a double-pole throw-over switch is, however, 
provided by which the control circuit may be supplied from 
the rear car through the lighting mains in case the shoes of 
the front car should happen to be over a gap when the train 
is standing. 

The lighting of each car is effected by 20 incandescent 
16 c.p. lamps arranged five in series in four circuits. The 
interior lighting is independent of the head lamps in front of 
the train. The arrangement of lighting circuits is as follows :— 
A pair of lighting mains from one motor car is run along one 
side of the train and another pair from the second motor car 
along the other side. Half the lamps in every car are supplied 
from each of these mains, but no cross connection is provided 
between the two «ets, so that the shoes of the forward and rear 
cars cannot be accidentally connected through the lighting 
circuits, ` Thu- only half the lamps in each car will be extn- 
guished when a train passes over a gap in the conductors 
greater in length than the distance between the shoes of the 
front car, and these will, of course, light up long. before the 
second half of the lights are put out by the rear car passing 
over the gap. 

The maximum speed attained by the trains is over 35 miles 
per hour, and the acceleration and working is very smooth the 
unpleasant chattering of the brakes so noticeable on the 


District Railway being absent. The whole of the work con- 
nected with the rolling stock was supervised by Mr, F. D. 
Ward, master mechanic of the Underground Railways Co. 
We have to express our thanks for pütting information, 
drawings and photographs at our disposal to Mr. James R. 
Chapman, engineer-in-chief and general manager of the Under- 
ground Electric Railways Co. of London, and Mr. Z. E. Knapp, 
assistant engineer ; to Mr. G. Rosenbusch, who kindly con- 
ducted our representative over the line,; and to the British 
Thomson-Houston Co., who sent us the photograph of the con- 


trolling gear. 
os 
CRANE MOTORS AND CONTROLLERS.* 
BY CLAUDE W. HILL. | 
(Concluded from page 665). 

The Load Factor.—In the general run of crane work the load 
factor is low, as might be expected from the fact that $-hour motors 
have been found satisfactory. The lowness of the load factor is 
due not only to the motors having fairly long standing periods, but 
also because they do not exert their full power every time. | 

Where the motor exerts its full power each time the load factor 
is given by the formula No. 6— s 

f t pe i (6) 
in which ? is the time of working and t’ the time during which the 
motor is stopped. 

Where the power varies we have to include the horse-power, and 
the formula then becomes m 

= 1* K* 
j Jax te)” 0) 
in which HP, is the horse-power exerted during the time / and HP 
is the rated horse-power of the motor. The load factor so found 
is correct so far as the supply of current to the motor is concerned, 
but is not correct with respect to the heating of the motor, which is 
proportional to the internal losses, which, again, are approximately 
proportional to the square of the horse-power. 

For the purpose of dealing with the motor temperature we require, 
then, a second load factor given by formula No. 8— 

H Piz xt 
A H P? (“ +t) * e 2 ce (8) 
We may call the first the external load factor and the second the 
internal. l -- | 

In Tables II., III. and IV. are given some test figures taken 
from an overhead travelling crane which was designed by the 
author and constructed by the Cleveland Bridge Co. From these 
figures the external and internal load factors have been calculated 
and added at the foot of each table. On the hoisting gear a shunt 
motor is used, giving a regenerative effect when lowering, and so 
reducing the externalload factor. On the other hand, the internal 
load factor is slightly increased by the regenerative current, as 
the heating of the machine depends only on the passage of a current 
through it, and not upon its direction. This method of using a 
shunt motor to drive the hoisting motion of cranes has been in use 
by the Cleveland Bridge Co. for. nearly 2} years on several 
cranes, the advantages being complete control over the speed of 
lowering, a slight economy in current consumption and a consider- 
able economy in wear and tear of brake gear. | NE 

In settling the test to be specified for a crane motor, the internal 
load factor is an important figure. Having (either by the test 
figures of a previous crane or by calculation) constructed a table 
such as Table II. and found the load factor, and having also 
determined the horse-power necessary for the crane when fully 
loaded, we may by means of curves such as those of Figs. 11 and 
12 ascertain the length of run at the full horse-power of the motor 
which will give the same rise of temperature as will be attained 
when the motor is driving the crane in regular work. Figs. 18 to 
16 are examples of ampere-meter diagrams taken from the over- 
head crane of which figures are given in Tables II., IIT. and IV. 
Figs. 17 and 18 are from a 5-ton derrick crane, and Fig. 19 from a 
15-ton Goliath. In the two latter cases the electrical driving arrange- 
ments only were designed by the author, and not the cranes. These 
diagrams show the relative starting and running currents, from 
which the equivalent mean currents during each run have been 
calculated. They also show the regenerative currents obtained 
when lowering loads with the shunt motors 

Controllers.—In the design of a controller there are two principal 
objects to be attained. Firstly, the height of the current peaks must 
be limited to such an amount as may be convenient, having regard 
to the circuit-breakers and fuees ; and secondly, the motor to which 
the controller is connected must be brought to full speed within 
such time as may be required. In order to attain full speed in the 


* Paper read before the Institution of Electrical Engineers last night. 
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Table I.—Volts in AU Cases 220. 

Machine, AS 3 | B. | C. — 
Rating e ... 4 Hour | 4 Hour 1 Hour + Hour i Hour lHour | 4 Hour 3 Hour 1 Hour 
Rrake horse- po werr᷑rõr‚ 5°62 44 8:45 68:0 38:5 27-0 1660 ^ 19229 84:0 
Revolutions per minute .. 845°0 420:0 490-0 860-0 395˙0 450˙0 320-0 360-0 4400 
Efficiency ........ „ usé die | 695 76:5 80:5 88:0 87:5 90:0 86:25 89°25 910 

Armature : 
Temperature rise at rated load ..... — . 4105 41˙5 41˙5 41˙5 41˙5 41˙5 41˙5 | 415 41:5 
Pues ois . | 2400 130-0 82-0 4250 235-0 128-0 575-0 2950 1500 
. 8 80-0 80-0 80:0 150°U 1500 150°0 1880 | 1880 1880 
Watts per oubic inch. MONA PESO ES 3:5 1:9 1:18 3°75 2:05 l1 41 | 21 | 10 
Watts per square inen. 8:8 2-08 1:3 70 3:65 2:1 9:2 46 24 
Current density ...... 5 . 5,500 3.900 2, 900 6,300 4,450 3.000 4,950 3,300 | 2,320 
Reactance vol —€—— — — 2:8 2:4 2:1 9:5 2:6 2:0 4:9 40 33 
Approx. temp. rises with overloads : vane 
rises per minute at rated load ........ 2 76 1:38 0°69 2776 1:38 0°69 2-76 1:88 | 0-69 
Ditto. current by 2..........cccccccceees 14:3 6:3 8:2 11:5 2-8 1:9 15:0 6:4 25 
PA e o 5 45˙3 17˙0 8:2 42:5 12:0 46 50°0 18:2 6*6 
» "NE co "A .| 1470 39-0 17:0 175-0 28:8 9*6 172:0 42:0 134 
net : | 
Temperature rise at rated load....... €—" - i à à us 45 deg. 42deg. 33 deg. 
"9099992968 €9*9999$59$000*90€9990990€060699090 ee ee ee ee 320°0 162:0 135 
T. €* 9 & 9 * € 9? 9 9 @ eee (E E E EE „„ „ „ ee .€9 ee 99:0 99-0 99:0 
Watts per cubic inch.. uu AOR AA EEP x "A zs m T 2:9 1:46 0°66 
Watts per square inen. . - - ds | T T 1:61 0815 | ) 036 
Table II.—240-Ton Crane. Handling 30 Tons. 
Lifting motion. Traversing motion. ! Travelling motion. 
l 
H.P Time H.P. H.P. H. p | Time | H.P. x | H.P2x H.P Time | H.P.x H.P. x 
oa (secs.) | time. | time. UM (secs.) time. time. ae (secs.) time. time. 
1. Lifting 33 EEE 13 144 1.872 | 24,836 £x A | Bs | 
2. Traversing ....... —— — Ps 18 vx is 4 18 | 72 28 " và es 
3. Travelling ..:............. No EE 52 "n 23 „„ S | 15 52 780 | 11,700 
4. TFAVOIBO. o ov ea E een s - 18 "e 4 ; 18 72 288 T 8 . 
5. LowWwerr 8 —6 120 — 720 4,320 bs " . 
6. Taking off slings eas eS d an Us 80 TE | A . 
7. Lift hoh... 95 34 898 | 8,0085| .. | Ä .. ELK" E 
8. Travel back ........... sss. si 49 96 NE 13 49 637 | 8328 
9. Lower hook ............... i 8:5 84 289 2, 456˙5 | js T L 
| 499 i 1764 34181 | .. , 144 576 .. 1,417 | 19,961 
— External load -factor. Internal load factor. 
Litting motor Mad V C hint 1,764/15 x 499 = 0:234 | 84,181/15? x 499 —0:305 
'Traverse motor LEE SE S EE E SE E E E „e „„ „„ ee eseeteee 999999999 ( EE SE E EE IE EE E E 144/4 x 499 zz 0:072 576/43 x 499 — 0-072 
Travelling motor.. V bri 1,417/15 x 499 —0-188 19,981/16 x 499 —0-178 
Table III. —30-Ton Crane, Handling 15 Tons. 
Lifting motion, Traversing motion, ee motion. 
Time F. P. H. pa * N Time H. P. x | H.P? x Time | HP.x | H.P? x 
H.P. (secs.) | time. time. H.P. (secs. ) | time. time. H. F. (seos.) | time. | time. 
1. Liftin/ . . 15 64 | 960 14400 | .. "EE A » BE 
2. Traversinß gg 2s 18 "i $5 8:76 18 | 675 253 vs EM d un - 
3. Travelling ............ Te - 52 "s ds P ve T. opo ae 14:5 52 | 754 10,933 
4. Traverse 6 2 2 „ 6 6 6 „ „ 2 2 6 6 „ „6 0 ee 18 ee ee 8 75 18 67 5 253 . ee ee 9 * 
5. Lower 96952 2 „„ „„ „ „6 „%%%%„% „% „„ „ „„ „„ mers 6 54 = $25 1,944 ee ee | . ee ee | zi: 
6. Taking off slings ............ ‘i 80 " a a T "as . 
7. F 9-5 | 84 325 | 8,0685 EE " "D E i: 
8. Travel back 2 2 2 6 „ 2 62 2 „ 6 %„%„% „„ 6%„6ð oe 49 ee es ee 13 49 637 8,281 
9. Lower hook ..... 3 8:5 34 290 2,456°d e| | T | * 
as — — -—— — ꝛ—ä-ů— —— — —— —— | — — 
353 1,250 121869 | .. 135 506 T — 1381 19314 
EM | External load-factor. 4 Internal load.factor. 
J ð«ð y RENE REESE SEE at ee 
Lifting motor ............-. „5 e is 1,250/15 x 358 = 0:237 21,869/15* x 858 — 0:275 
Traverse motor ........... m FC oe 135/4 x 353 = 0:095 506/42 x 853 —0:089 
Travelling moto r . 1. 381/15 x 353 =0°261 19,814/15? x 853 — 0 243 
Table 1V.—*0-Ton Crane. Handling 5 Tons. -- 
Lifting motion. Traversing motion Travelling motion. 
= Time H. P. x H Pa Time | H.P.x | H.P2x | Time H. H.P» 
H.P. | (secs.) | Time. | Time. H.P. ( sees. time. time H.P. (secs ) time. time. 
E Hs. EI E TE 7:25 64 480 3,363˙8 e Ew ^3 : ne T 
o ² a ˙ x caus 18 a dq "js )5 is | 68 220°5 > = 2 "Q 
c be 52 - e 18 ia 2 i 18 52 675 68, 788 
% ATA | ps 18 e T 3:5 18 63 220:5 * 8 
P e | 0 61 0 0 » T 
6. Taking off slings ............ 30 T | 
o rus 9*5 34 )25 3,068°5 | +. — ^ 92 
D ; 19 is 13 13 49 640 8,281 
eee laatia n 8-5 34 290 2.456˙5 
360 | 1.095 8.889. 126 441 1,815 17000 
| External load-factor. Internal load-factor. 
Lang molor soraia serere io sin deeds s eas Oddo E FO e 8 bad 1.095/15 x 360 — 0:202 8 889, 153 360 =0°109 
Traverse R . Use aR ake ee | 126/4 x 36020:087 441/ 4* 800 40: O76 
Travelling motor ............ 722ͤͤĩ?. EC iR SU ass 1,315/15 x 360 — 0:243 17 4589, 15* x 360 —0 210 
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shortest possible time the height of current peak on each step of the 
controller should be the maximum permissible. When the con- 
troller is on the first step the current simply depends upon the 
voltage of the circuit and the resistance of the motor and controller. 
At this point, then, the resistance in the controller must be such that 
at the moment the circuit is made the current which flows shall not 


a .. 
0 


Fic. 13. 


Lifting 15 tons. —M- an starting current, 53 amperes. Mean running current, 50 
amperes. Mean during ran, 50°4 amperes. 


exceed the maximum allowable. This decides the total amount of 
resistance, and in order that the current shall rise to the same value, 
each time the controller is moved a step forward the resistance 
must be graded in accordance with formula No. 9— 


Ru, b, e, &e. r x (Sy l (9) 
C, 


in which Ra is the total resistance with the controller on the first 
step, Rb the resistance on the second step and so on, r the resistance 
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Fic. 14. 


Lowering 15tons.— Mean starting current, 25 amperes. Mean running current, 21 
amperes. Mean during run, 21'5 amperes. 


of the motor, Ci the maximum current and C, the value to which 
the current falls before moving on to the next step and n the num- 
ber of steps in circuit at any time. 

From the above formula we can also determine the number of 
steps which a controller must have in order to fulfil the given 
requirements, by means of formula No. 10— 


E 4 log awe r 
Ko 
C, 


As an example of the application of the above formula we may 
compare Fig. 18 with Fig. 19. The motors and controllers in both 


. (10) 
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Fie. 15. 


Travelling 30 tons. — Mean starting current, 79 amperes. Mean running current, 
50 amperes. Mean during run, 67:5 amperes. 


cases were identical, but the controller of Fig. 19 had the resistances 
graded in accordance with the formula, while that of Fig. 13 had 
not. It will be noted that in Fig. 13 the mean starting current is 
58 amperes with a maximum of 140, a ra io of 2:6 to 1, while in 
Fig. 19 the mean starting current is 58°6 amperes with a maximum 
of 80, the ratio being in this case 
1:36 to 1, so enabling the circuit- 
breaker to be set much closer to the 
running current of the motor. In 
addition to the two principal re- 
quirements above mentioned, the 
controller is sometimes required to 
be capable of bringing the ‘motor 
down to a very slow speed. For 
this purpose additional steps have 
to be provided, with further resis- 
tance in addition to that found by 
the above formula. 

As an example of the application of the formula a controller 
design has been worked out for machine C }-hour rating, and the 
complete starting diagram is given in Fig. 20. In this it is assumed 


Fic. 16. 


Traversiug 3) tons.— Mean starting 


Mein running 


current, 28 amperes. 
Mean during 


cu'rent, 14 amperes. 
run, ly ampe es. 


that the slowest speed required will be 10 per cent. of full speed, 
and that the lightest load will be equivalent to 1 the full torque of 
the motor, and it is further assumed that & mean starting current 
25 per cent. in excess of the normal running current is required to 
give the necessary acceleration. The full lines in Fig. 20 show the 
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Fic. 17. 
Lifting 5 tons —Mean starting current, 86:5 ampe 


res. Mean running current, 
79 amperes. Mean during run, 537 amperes. 
diagram when starting on full load, and the dotted lines the diagram 
when starting on the lightest load. The first three steps are slow- 
speed steps, and the remaining five are acceleration steps. The 
motor can, however, be run with the controller on any step with- 
out the height of the current peaks exceeding those shown. 
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Lowering 5 tons. —Mean starting current, 319 amperes. Mean running current, 
25amperes. Mean during run, 25 8 amperes. 


Although this controller will reduce the speed to 10 per cent. of 
full speed on full load and on the lighest load, it will not do só on 
intermediate loads, as will be seen from Fig. 21. To do so using 
series resistance only would require an altogether impracticable 
number of steps. A generally lower speed with any load from the 
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Fic. 19. 


Lifting 10 tons. Mein starting current. 58:6 amperes. Mean runniag current 


42 5 amperes. Mean during run, 437 amperes. 
lightest to full load without increasing the number of steps may be 
obtained by arranging resistances in parallel with the armature, in 
addition to those in series on the slow-speed steps. 

By using a resistance of 0 1 ohm in parallel with the armature on 
the first steep, 0:075 ohm on the second step, and 0:065 ohm on the 


AKANA 
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Full lines indicate controller diag am with full load. Dotted lines indicate con · 
trolle diag am with load equi ing full cun ent- app. ox. full to que 


third step, we obtain the speeds, torques, and currents shown on 
Fig. 22, which it will be seen give slow speed: over a wide range of 
load. This digram shows the currents on the first three steps, 
while the currents on the remaining steps are as shown in Fig. 20. 
One advantage of using parallel resistances for the slow-speed steps 
is that the current through the armature when standing exceeds 
the running current by a greater amount than when series resist- 
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ances are used, so that the machine can exert a greater starting 
torque on these steps. 

The controller described is only suited for a series motor and 
positive driving, so that it is necessary to pov in the hoisting 
"rain an automatic mechanical brake which will prevent the load 
overhauling the motor. When it can conveniently be arranged, it 
is better to use a shunt motor and regenerative control for lowering 
as already described. 
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APPENDIX. 


The following formulæ, most of which are based on the curves, 
&c., in the foregoing Paper, are useful for the purpose of determining 
times and temperatures and the relation between the temperature 
attained when working intermittently with different power factors 
and that attained when working continuously. 

Value of T.— When designing a machine in detail, formula No. 8 
may conveniently be used. It will, however, be noted that as M 


4 " 5 -¢ 
Torque 
Fic. 22. 


and w, both vary in proportion to the watts lost in the coil, the 
value of T depends only on the space factor and dimensions of the 
coil, and is independent of the current passing through it. The 
value may then be found by the formula 

T-—WCV/608, (10) 
in which V is the volume in cubic inches and S the surface in square 


9$ 1 15 E “25 s E » 
wer factor for final temp. rise of 41-5°C. 
Fie, 23. 


inches, W being taken as before from curve No. 4. The formula of 
this curve being— 


W-2319484889, . . . . 
in which g is the space factor, the formula for T becomes— 
T —(23:19--34:58g)C V/60S. . 


. (11) 


. (12) 


Relation of Intermittent to Continuous Running.—The formula 
for the heating curve being C Mx(1—-2/718 T). (1) 
t 
for the cooling curveC,-Mx2/7718 TK, . . . . . . (la) 


and for the ultimate rise of temperature when running continuously 
M=CW/JS, . (2) 


we may by means of these formule ca'culate such curves as Fig. 11, 
in which is shown the relation between power factor and ultimate 
temperature rise of & machine working intermittently which, if 
worked continuously at the same load, would have a temperature 
rise of 41°5°C. in one hour. 

The curve may alternatively be arranged as shown in Fig. 23. 
This has been worked out for machine A, for a case in which the 
mean starting current is twice the running current as shown on the 
small diagrams Fig. 24 A, B, &c., and shows the relation between 
power factor and horse-power which will give an ultimate tempera. 
ture rise of 41°5°C., and also the length of continuous run which for 
each horse-power will produce the same rise of temperature. Thus, 
turning to the curve, for a power factor of 0:5, the machine may be 
worked at 8:4 H. p. for an ultimate rise of 41:5?C., and the tempera- 
ture rise will be the same if the machine is worked continuously for 
one hour at this horse-power. 


j- Starting 


Power factor -5 Power factor -75 Power factor 10 


Fic. 24, 


In addition to the formule already given, we require, in calcula- 
ting curves such as Figs. 11, 12 and 23, to be able to determine the 
power factor and ultimate temperature rise when working inter- 
mittently. l 

The temperature rise will be steady, or rather, will regularly rise 
above and fall below a steady mean when— 


dC, t= dC 
dt dt 
in which the differential coefficients represent the rate of heating 


when working and the rate of cooling when stopped. The differen- 
tial coefficient of the heating curve, formula No. 1, being— 


t 
dC, M2. 718 14. 
at T 


. (13) 


pe . . . . e e 


(14) 


and the times of working and standing being, for a given power 
factor, inversely proportional to the differential coefficients, we may 
find the power factor for any given ultimate rise of temperature by 
the formula—. 


m Th 
i TK? 118 15) 
J= M 7 M 7 . . e ( * 
J 2˙718 rra 218 TW 


The calculation is simplified by the fact that while the rate of hest- 
ing at the given temperature (say 41:5 C.) increases with the load on 
the machine, the rate of cooling at this temperature remains constant. 


CHARING CROSS, WEST END & CITY ELECTRICITY 
SUPPLY CO. s ACCOUNTS. 


We give below an analysis of the accounts of the above 
company for the year 1905, showing the costs per unit ŝu 
divided under various heads. The West End and City under- 
takings are dealt with separately in the published accounts of 
the company, but some explanation is needed to make clear 
how our figures are arrived at. In the case of both under- 
takings a portion of the electrical energy distributed was pur 
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chased “in bulk" from the other undertaking. The West 
End undertaking buys 3,396,337 units from tho City under- 
taking, and the City undertaking in its turn is a purchaser 
from the West End branch to the extent of 854,674 units. 
Thus each undertaking sells more than it generates, and if we 


were to divide the several items of the works costs by the : 


number of units sold in each case, the costs would come out 
lower than they actually are. It has been a simple matter to 
work out the costs of the combined undertakings, but our 
readers will wish to gain an idea also as to how the costs have 
come out at the works recently described by Mr. Patchell in 
his Paper before the Institution of Electrical Engineers. We 
have proceeded as follows : The generating costa are first given 
per unit generated, and this figure is, of course, exact. To 
estimate the equivalent figure per unit sold, we have split up 
the total units sold to consumers by the two undertakings in 
the proportion of the units generated at each station less the 
units used on the works, and this gives figures on a basis fairly 
comparable with the ordinary analyses of costs of other under- 
takings such as we publish from time to time. 
The units generated, bought and sold are as follows :— 


CITY UNDERTAKING. West END UNDERTAKING. 


12,174,104 | Units generated ..... . 10,633,778 


Units generated ...... 
Units used on works .. 2,934,393 , Units used on works .. 3,660,034 
9,239,711 6,973,744 
Total units sold ...... 9,751,600 Total units sold ..... . 9,976,598 
Units sold to West End 3,396,337 | Units sold to City. 854,764 
Units sold to consumers 6,361,263 | Units sold to consumers 9,121,834 
Total units sold to consumers 15,483,097 
: VVA 15, 483, 000 
Proportion obtained from City .................. 8,828,000 
Proportion obtained from West End.............. 6,655,000 
CITY UNDERTAKING. 
GENERATING Costs, 
Per unit Generated Per unit 
Total (inc. units (ex. units sold to 
' usedon used on con- 
f . ; works’. works). sumers. 
Coal (including carriage) .... £13,149 .. 0°259d. .. 0:341d. .. 0:364. 


^ WEST END UNDERTAEING. 
GENERATING COS Tr. . 
Per unit 


Per unit Generated 
(i ae. units (ex. units sold to 
Total. used on used on con- 
l u - works.) works.)  sumers. 
Coal (including carriage) .... £14,894 .. 0:3836d. .. 1:514d. .. 05 4d. 
Oil, waste, &., & station exes. 719 .. 0:016d. .. 0:024d. .. 0-03d. 
Proporn. of englurs', &. salaries 1,465 . 0:083d. .. O-050d. .. 0-05d. 
Wages ........ 5 6,933 .. 0 157d. . 0 238d. .. 025d. 
Repairs and maintenanoe.... 5.988 .. 0 135d. . 0 206d. .. 021d. 
£29,999 .. 0677 J. . 10321. .. 108d. 
DISTRIBUTING Costs. 
Salaries, wages, repairs, main- | 
tenance, &cũ eee £9,339 .. 0 34d. 
TOTAL WORKS COSTS ...... £39,338 . 1°42d. 
MANAGEMENT CHARGES. 
Rents, rates and insurance» . £7,350 0:27d. 
Salaries, fees & cstablishment 
charges 072 0:22d. 
Law, Parliamentary & other 
charges 636 0 02d 
£14,058 0:51d. 
TOTAL COSTS (excluding capi- 
tal charges).............. £53,396 1'93d. 


COMBINED CITY AND WEST END UNDERTAKINGS. 


GENERATING CosTs. 
Per unit sold 


i MAE Total. to customer. 
Coal including carriage) ............ £23,043 0 43d. 
Oil, waste, &c., and station expenses. 1,310 0 02d. 
Proportion of engincers', &c., salaries .. 3, 269 005d. . 
Wages... „ 13,375 0-21d. 
Repairs and maintenance ............ 10,004 0:164. 
Total generating costs. . . £56,001 0:87d. 
DisruinsvrING Costs. : 
Salaries, wages, repairs, maintenance, &e. 15,600 0-24d 
TOTAL WORKS COSTS ss. ERE £71,601 1˙11d. 
MANAGEMENT CHARGES. 
Rents, rates and insurance ..........-- 15,255 .... 021d. 
Salaries, fees and establishment charges 13,799 ..., 021d 
Law, Parliamentary and other charges. 1,631 ,... 0:03d 
E £30,685 .... 0480 
TOTAL COSTS (exojading capital 
charges) Qescssesecceececeieo 102.286 159d. 


Norgs.—A sum of £11,000 was charged to revenue account for depre- 
ciation on the West End undertaking, but is not included in the above 
analysis. 

The West End undertaking supplied 461,549 units for public lighting 
15 lamps), but there are no public lamps on the mains of the City under- 
taking. 

Maximum loads: City undertaking 8,977 kw. 
West End undertaking 5,245 kw, 

An abstract of the directors’ report appeared on p. 731 of our last 
issue, and we publish & report of the annual general meeting this week 
on a later page. 


(EE „ % „„ „ 


F;ᷓ ́ Fl.ru...8....̃̃ 


Oil, waste & station expenses . 591 .. 0 012d. .. 0·015d. .. 0 02d. 
Proportn. of engineers’ salaries 1,804 . . 0 035d. .. 0:047d. .. 0 05d. 
Wages ....... — — 6,412 .. 0127d. .. 0-167d. .. 017d. 
Repairs and maintenance .... 4,016 . . 0°079d. .. 0:104d. .. 011d. 
£26,002 . 05130, . 0.6740. .. 0 71d, 
DisTRIBUTING Custs. 
Balaries, wages, repairs, main- 
tenance, &•4wtUh e.. £6,261 ee . 9 ae 0:17d. 
TOTAL WORKS CO3T8..... AGBSZOSSS e ds. oss . 0'88d, 
MANAGEMENT CHARGES, 
Rents, rates and insurance. 7,905 . . 021d 
Salaries, fees and establish. 
went charges 8 7,727 .. 021d, 
Law, Parliamentary and other 
charge 995 .. 003d. 
£15. .. , 045d. 
TOTAL COSTS (excluding capi- 
tal charges) .............. £48,890 .. .. .. . . 133d. 


The following analysis of the capital account for the City 
undertaking is of interest :— ! | 


Total 


Per cent. 

Acecuat. Dec. 31, 1905. | © per kw. | of total. 
f Lands and buildings ............ £311,830 ` 19:5 24:6 
. Machinery .............. alae els 333,938 | 20° 26:8 
. Accumulators and accessories ... 36,468 | 2:3 29 
Mains ........ 5 HM. 541,300 338 42:9 
Meters, Ko eee eee ee 21,841 | 1-4 17 
Instruments, tools and furniture .. 5,016 0˙3 0˙4 
Provisional order and special act.. 5,322 0:3 0:4 
Artesian welns 3,327 | 03 0:3 
£1,259,204 | £186 | 1000 


LIVE-WIRE INDICATORS. 


In view of tho number of fatalities due to workmen touching live 
wires which were thought to be “dead,” the French Minister ot 
Commerce, Industry, Posts and Telegraphs made the suggestion to 
a number of societics and associations some tinie ngo to arrange x 
competition for an apparatus which would enable a live conductor 
to be detected with certainty, safety and spced. 

In response, the societies and associations appealed to charged 
«I'Association des Industriels de France contre les Accidents du 
travail" with the organisation of such a competition. This asso- 
ciation thea elected a special commission, this consisting of MM. 
E. Sartiaux, G. Cordier, G. Dumont, G. Forque, E. Fontaine, E. 
Genty, M. Leblanc, E. Simon, H. Mamy and G. Roux, to carry 
through the competition. Rules were drawn up by this commissiọn, 
and an intérnational competition was duly announced. Descrip- 
tions of detectors by 18 different competitors were received by the 
end of 1904, the date fixed for the preliminary competition. The 
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apparatus of eight of these competitors being judged promising, the 
eight gentlemen in question were asked to submit actual designs 
for further inspection and investigation by June Ist, 1905. The 
outcome of this final examination was announced during the course 
of last year, and a report on the history, development and result of 
this international competition has been published by M. G. Roux, 
one of the members of the sp2cial commission. A sum of 6,000f. 
(£240), subscribed by a nuniber of donors, was to be awarded as 
first prize, or else divided amongst the competitors according to 
merit. The commission's verdict was that none of the apparatus 
was entirely satisfactory. A first prize was therefore not awarded. 
A second prize of 8,500f. (£140), however, was given to M. Maurice 
Miet, and Mr. J. B. Taylor received the third prize, 1,000f. (£40), 
while Prof. W. Thornton, of Newcastle-on-Tyne, and the Minerallac 
Co., of Chicago, were each the recipients of an honourable men- 
tion and 500f. (£20) each. f 

Fig. 1 illustrates M. Miet's detector. It consists of a test tube of 
thin glass, through the indiarubber stopper B of which protrudes a 


CONDUCTOR 


Fira. 1.—M. Mers Fic. 2.— FIRST Device Fio. 3.— SECOND Device 
DEVICE. Bx Mr, TAYLOR. BY Mx. TAYLOR. 


brass rod C, terminating at one end in a copper knob, D, and at 
the ‘other end in two strips, E, of aluminium foil By bringing 
D near to a charged conductor (the apparatus being held in the hand 
by the glass tube), the aluminium strips will repel each other, and 
the angle formed between them isa rough measure of the line volt- 
age. It is estimated that an apparatus of this kind will not cost 
more than 6d. In its report the commission says that such a detector 
is safe to handle, inasmuch as it need not be brought into contact 
with the conductor undér test except for low voltages. When held 
about lin. &way from a conductor charged at 2,500 volts, for 
instance, the aluminium strips spread out to their fullest extent. 
At a pressure of 10,000 volts, the spreading out of the aluminium 
strips was clearly noticeable at a distance of 4in, An unmistakable 
deflection was also observed when the copper knob was brought into 
contact with a conductor at 100 volts potential. For pressures 
above 20,000 volts M. Miet proposes to use & block of hard wood in 
place of the copper knob. Successful tests were made with, bare, in- 
sulated and armoured conductors, but the apparatus, of course, 
could not be used for armoured concentric cables. 

Mr. Taylor submitted the two apparatus shown in Figs. 2 and 8. 
Fig. 2 is a H.T. detector, its essential part being a short and light 
wire bent into an S and well pivoted, so as to spin round when 


Fic. 4.— DBR. THORNTON'S 
DETECTOR. 


Fic. 5.— THE MINERALLAC Company’s 
DETECTOR. HE 
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electricity is discharged from its needle points. This takes place 


when the metal knob A is brought into contact with a charged 
The moving system is enclosed in a glass globe about 


conductor. 
3 in. in diameter. According to the commission's, report the S 
wheel only commences to move when the pressure has reached 
7,000 volts. and its speed increases with the voltage. It has the 
drawback that it cannot be uséd for insulated conductors. 

_ Fig. 2 indicates Mr. Taylor's detector for low voltages. It con- 
sists of a glass tube, A, about 3in. long and 3 in. in diameter, and 
is filled with gasoline Holding in suspension bisulphate of tin, 
powdered aluminium or bronze. After shaking the detector, the 
metallic point B is applied to the conductor under test. 1f the 
latter is charged, the finely divided metal in suspension will at once 
coagulate, but if not, the suspended matter will settle down very 
slowly. Referring to this apparatus, the commission states that 
the sensitiveness of this device depends on the fluidity'of the liquid 
used and on the lightness of the powder employed. Alternating 
current is more easily detected than continuous current; in fact, a 
continuous current at less 200 volts pressure is said to be difficult 


to detect. This device will indicate a current at from 6,000 10 
8,000 volts when brought within a few centimetres of the cunductor 


under test. 


Mr. Thornton's device (Fig. 4) consists of a glass tube, T, filled 
with petrol, in which are suspended carbonised threads of cloth. 
When the electrodes À and B are brought into metallic contact with 
the two conductors of an electric supply, a feeble current flows 
through the tube, the carbonised threads arrange themselves in 
form of & chain, and bright sparks jump between the carbonised 
particles. According to the Commission's report, the sparks are 
even visible in sunlight, and the employment of an insulating 
handle renders the manipulation safe. But the apparatus has the 
drawback that its ends have to be in metallic contact with the two 
conductors of the system. 

The Minerallae Co., of Chicago, submitted an  electroscope 
(Fig.5). C is a glass tube, AB a copper strip, and D a strip of 
aluminium foil. When approached to a live conductor, the alu. 
minium strip D stands up as indicated by the dotted line. It is 
stated in the commission's report that the device lacks sensitive- 
ness, and that the protection to the operator appears insufficient, 
this being due to the smallness of the actual design submitted. 

The other apparatus submitted made use of the electromagnetic 
transformer and other principles, but they were rejected on account 
of weight, complication, uncertainty of action in damp weather, 
difficulty of manipulation and so on. 


ned 


Growth of Electricity Works in Germany.—The Elektro- 
technische Zeitschrift publishes in its issue of February 15th for 
the eleventh time tabular statistics relating to public elec- 
tricity supply works in Germany. A new feature is the in 
clusion in the tables of a column containing the prices charged 
for current. According to the statistics before us there were 
1,175 works in operation on April 1, 1905, the date to which 
the tables refer, while 540 works were under construction. 
In addition there were about 80 works of which no data could 
be obtained. Of the 540 works referred to above, about one- 
third have since been put into operation, so that altogether 
the number of German electricity works in operation at the 
present time does not fall far short of 1,500. A great variety 
of systems of charging for current are in vogue, the most in 
use being a flat rate with discounts. Fifty-three supply sys- 
tems have a total plant capacity exceeding 2,000 kw. Those 
with more than 10,000 kw. are: Berlin (Berliner Elektricitäts- 
Werke, seven stations, of an aggregate plant capacity, ex- 
cluding accumulators, of 81,040 kw.) ; Hamburg (Hamburger 
Elektricitäts-Werke, four stations, 19,950 kw.); Rheinfelden 
ees 00 kw.) ; Dresden (two stations, 11,330 kw.) ; and Frank- 
urt (two stations, 10,922 kw.) These 53 supply systems 
which are distributed over 40 towns, account for 330,203 kw. 
of plant, including accumulators. The total capacity of these 
53 systems, excluding accumulators, is not given by our cor 
pupae: The total plant capacity of the 1,175 German 
works in operation is 517,494kw. without reckoning the 
battery plant and 625,870 kw. with the accumulators. On 
April lst of 1903, 1904 and 1905, the number of electneily 
works in Germany were 939, 1,028 and 1,175, so that 
the increase has been progressive. The same remark ap 
plies to the number of incandescent lamps and motors con- 
nected to the supply systems, but the increase in the number 
of arc lamps during ‘tha year 1904-1905 was not as large asin 
the previous year. We learn that on April 1 of last year the 
number of iacandeseent lamps connected to the mains were 
equivalent to 6,301,718 50-watt lamps, the number of arc lamps 
were equivalent to 121,912 10-ampere (550 watts) arc lamps, 
while the total capacity of the motors aggregated 310,428 H.P. 
Of the 1,175 works, no less than 929 (231,596 kw.) are exclu- 
sively provided with continuous-current machinery and accu- 
mulators; 44 works (2,960 kw.) also supply continuous-current 
alone, but have no storage batteries ; 75 works (87,666 kw.) 
supply three-phase current; 43 works (38,718 kw.) are pro- 
vided with single-phase or two-phase plant; and 82 wor 
(155,524 kw.) supply both continuous and alternating cur 
rents. The figures in brackets are exclusive of accumulators. 
The electricity works are distributed in 1,133 places. More 
than half the number of works (630) are steam-driven, 123 
make use of water power, and 124 are equipped with g% 
engines. In 219 cases both steam and water- power 18 use 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE.] 


Depolariser for Standard Cells.—G. A. Hulett, finding that 
“ chemically pure mercurous sulphato gave variations of over 
a millivolt, devised an electrolytic method for preparing the 
depolariser. Mercury to a depth of 2cm. was placed in the 
bottom of a battery jar and over this was poured dilute sul- 
phuric acid (1 to 6 by vol.) to a depth of 12cm. The mercury 
was made the anode, and a platinum wire which dipped into 
the acid served as cathode. As soon as the solution became 
saturated with mercurous sulphate, the salt began to deposit in 
the form of small grayish crystals. It was found necessary to 
provide the apparatus with a motor-driven stirrer, so arranged 
that the L-part of the stirrer passed close to the surface of the 
mercury, and at a rate sufficient to prevent the solid sulphate 
from interfering with the anode reaction (about 150 revs. per 
min). The current density was 0°30 amperes per 100 cm.’ of 
mercury surface. Later results show that with lower current 
densities a clear white product is formed, but when this is used 
as depolariser the cells have a higher and more variable E.M.F. 
Another important point developed by later work is that the 
acid used must be of greater than molecular concentration in 
order to avoid hydrolysis. Cells made with this depolariser 
require no ‘‘ ageing." 

[G. A. Hrrerr, Physical Review, January, 1906.) 


Non-Metallic Condenser.—W. A. D. Rudge finds that an ordin- 
ary vacuum tube or incandescent lamp may be made into a con- 
denser by coating it with tinfoil on the outside 
only, the exhausted air acting as the inner 
coating. And, further, the outside coating may 
be ne Alu by a second vacuum surrounding 
the first, thus obtaining a condenser without 
any metallic coatings. Such a condenser is 
shown in the diagram. Exhaustion need not 
be carried beyond 1 cm. of mercury. Charg- 
ing may precede exhaustion without greatly 
altering it, and the air may be renewed be- 
tween charge and discharge without greatly 


reducing the effect. 
[W. A. D. Rrepa, Proceedings of the Cambridge Philosophical Society 
January 31, 1906.] 


Conductivity of Flames.—J. F. Davidson proves that the 
conductivity of flames is independent of the temperature of 
the electrodes. When the electrodes consist of tubes cooled 
by a current of cold water running through them no difference 
is produced in the conductivity of the flame in which they are 
immersed. Whatever slight difference is found in some elec- 
trodes is due to their containing alkaline salte. The material 
of the electrodes is also without influence. A porous carbon 
rod gives the same current as a metallic rod of the same 
dimensions. The author obtained very interesting results by 
coating platinum electrodes with various salts. He obtained 
currents about 100 times stronger than those obtained by 
Webnelt, and found a very decidad influence of salts of the 


-alkalies, which. Wehnelt failed to find. . With an E. M. F. of 


300 volts and a. coating of potassium chloride on the cathode 


| he got a current of , ampere. With sedium salts he. obtained 
„ y ampere, and with calcium salts „ ¾ ampere. With the. 
calcium coating, the current may bo maintained at that value 


for half-an-hour together. The strong current does not set in 
until the cathode is incandescent, so that the salt is easily ionised. 
Platinum gives much stronger currents than any other electrode, 


. most likely because it is capableof retaining and binding thesalts 


firmly on its surface. If the anode is covered with the salt 
instead of the cathode, there is also an increase in the current, 
but the latter does not reach more than one-quarter of its 
former value. This property may bo utilised for the rectifi- 
eation of alternating currents. Such a rectifier consists of a 
coil of a length of 4 cm. of platinum wire covered with CaO, 
and mounted in a flame just under an anode. Then on feeding 
it with 110 volts continuous current, a current of 41; ampere 
is maintained for half an hour. An alternate current of the 


same voltage yields a steady current of about 445 ampere. The 
author expects that these researches will throw light on the 
connection between gaseous and electrolytic ionisation. 

(J. F. DavipsoN, Physikalische Zeitschrift, February 15, 1906.] 


Ionic Theory of Electric Discharge.—K. von Wesendonck 
admits that the ionic theory of gaseous discharges unifies and 
clears up the observed phenomena in a manner not hitherto pos- 
sible. For that very reason lie considers it advisable to point 
out some directions in which the theory requires completing or 
revising. One of these concerns the lag observed in spark 
discharges. On the first application of the field the number of 
ions and the current through the gas is small, but, says 
Thomson, the number of ions and the current rapidly increases 
until finally a steady state is reached. As against this, the 
author mentions that discharges are often preceded by partial 
or preliminary discharges, which are observed as slight 
impulses in the galvanometer succeeded by short intervals of 
rest. Another matter which requires investigation is the valve 
action of points and knobs. ‘The author believes that if the 
discharge is a pure spark, without point or glow discharge, the 
action of both electrodes is presse. similar, and the quantity 
is independent of the sign of the discharge. Especially when 
the distance between point and plate is very great, the polar 
difference in favour of the negative ions tends to disappear, or 
even to be converted into the opposite, as shown in the strong 
projection of positive ions by the Tesla discharge. 

[K. von WesEenponck, Physikalische Zeitschrift, February 15, 1906.] 


Conductivity of Dielectrics under Radium Rays.—A. Becker 
refers to Righi’s observations of the increase of conductivity of 
liquid dielectrics under the influence of radium rays, and the 
extreme smallness of a similar effect in solid dielectrics. He 
maintains that the effect is very well marked in such solid 
dielectrics as paraffin and mica. The conduction current 
through them is approximately proportional to the difference 
of potential between the condenser plates, and does not seem 
to depend upon the sign of the charged electrode. The con- 
ductivity does not assume a steady value immediataly on the 
establishinent of the radiation, nor does it at once return to 
zero on its cessation. This has also been observed by Righi 
in liquid dielectrics. The conductivity appears to be due to 
the absorption of the B- rays or electrons rather than the a or 
yrays. It is alsã due, not so much to the mere presence of 
the absorbed electrons, but to the ionisations produced by 
them in the dielectrics, since it can be shown that the absorbed 
electrons could not convey more than one-tenth of the current 
actually observed. The objection that the gases contained in 
pores of the paraffin may be ionised by the f-rays is met by 
cooling the paraffin in different ways, a process which, while 
changing the pores, does not change the observed conductivity. 

[A. Becker, Physikalische Zeitsclusft, February 15, 1906. ] 


E.M.F.s in Wireless Receivers.— When a receiving antenna is 
earthed and exposed to waves from a tuned sender, there is a 
stationary wave in the recciying antenna, exhibiting a node of 
current intensity at the summit and a ventral segment at the 
base. The potential, on the other hand, has a ventral segment 


gat the summit and a node at the base. If “ isthe length df the 


antenna, r its radius, V the effective potential and i the effec- 

tive current as indicated by a bolometer or other thermal 
instrument, the equation holds Were 1 | 
| .9 ! 

V=2L i. . E 

„„ 


E 


Tiszut succegcded in measuring the effective. . M. F. at the 
summit by a ditegs- idiostatic eleetrometer method. It was 


4:6 volts, the stations being 1 km. apart, the receiving antenna 
70 metres long and th» spark length 5cm. The theoretical 
value was 4 4 volts. The author also measured the effective 


voltage in a “jigger,” or secondary coil influenced by the 
induction of the receiving antenna, and found it to be of the 
same order of magnitude as in the antenna itself—viz., from 
4 to 5 volts—at a distance of 1 km. 

, . [Tissor, Société Francais» de Physique, Bulletin, January 19, 1906.) 
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THE COMING PARLIAMENTARY SESSION. 


With the opening of Parliament on Monday, a new order of 
political government has come into being, and this should be 
of peculiar interest to electrical engineers in view of the un- 
successful efforts which were. made on behalf of the industry 
to secure certain necessary reforms at the hands of the late 
Administration. As a technical journal we are free from 


political bias. It is practically immaterial, to the interests of 


the industry which we represent whether Ireland and the 


Transvaal should be granted a degree of Home Rule or that 


the Nonconformists are to succeed in their energetic endea- 


vours to obtain an amendment of the existing law with regard 


to primary education. In fact, the only measures forecasted 
in the King’s Speech last Monday which may materially affect 
the electrical engineering industry are those which will deal with 
the laws relating to Trades Disputes and Workmen's Compen- 
sation. These two matters arc of importance to every industry, 
but there are matters relating to our own industry particularly 
to which the attention of the Government may be advantageously 
directed. The old definitions of Conservative and Liberal have 
undergone much modification in recent years, but it should still 
be a fair assumption to make that the fundamental idea upon 
which any Liberal programme is based is the energetic advance- 
ment of every civilising agency and application of science and 
industry that may conduce to the well-being of our country and 
its colonies ; while the party defined as Conservative has always 
been taken, perhaps wrongly, to be one that is less active in pt 
moting rapid changes in existing conditions. The electric m 
dustry is destinedito be, if itis not already, the most important 
one in the world. The telegraph and telephone, electric light, 
electric traction and electric power distribution have already 
had fer-reaching and beneficial effects on the general economic 
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conditions of nations and on the life and comforts of the 
people. It behoves the Government, therefore, to do all 
in its power to assist this industry, and to remove those 
conditions which have hindered its proper progress in this 
country. Hence we have no hesitation in laying down 
a complete programme of electrical legislative reforms which 
are seriously needed. The necessitv for these has been urged 
by us frequently in the past, but in such a cause no harm can 
be done by frequent reiteration. No importance need be 
attached to the order in which we place our suggestions, but 
we propose to deal first with the question of London traffic, a 
problem which should concern not only Londoners, but a large 
number of electrical manufacturers all over the country. 
Everyone is now familiar with the history of the appointment 
of the Royal Commission on London Traffic in 1903, after an 
emphatic protest in Parliament against the methods adopted 
by the various tube railway promoters in order to secure the 
most profitable routes. This Commission did not complete its 
report until the end of 1905, having shelved all systematic 
efforts to improve locomotion in London forfour sessions. We 
took up the position from the commencement, that this Com- 
mission was hardly required to devise further means of com- 
munication, for nearly all the routes necessary to serve the 
busy centre of London were then provided for, if we include 
not only the lines then existing and in course of construction, 
but also those proposed in the Bills then before Parlia- 
ment, which were still capable of modification in any direction 


necessary to safeguard the public interest. Events have proved 


this to be the case, and the report of the Royal Commission 
on London Traffic also to a large extent bore out this contention. 
In fact it was very generally recognised that the only recom- 
mendation in the report at all likely to be acted upon immediately 
was the constitution of a Traffic Board, whose function should be 
the co-ordination of existing means of communication, and the 
examination, prior to their deposit in Parliament, of all schemes 
of locomotion, in order to expedite the granting of any powers 
which it might finally recommend. With this recommendation 
there was a ready sympathy, and general satisfaction was noted 
when the following reply was sent by the then President of the 
Board of Trade (Lord SALISBURY), early in November last to Sir 
HENRY OAKcry, Chairman of the Central London Railway Co.:— 


l am authorised by Lord SaLIsnunr to inform you that His Majesty's 
Government have sanctioned the preparation of a Bill relating to London 
traffic and involving the establishment of a Traffic Board, as recommended 
by the Royal Commission. It is impossible to say what effect (if any) 
the introduction of the Bill will have upon the decisions of Parliamentary 
Committees appointed to deal with railway and other private Bills touch- 
ing the traffic interests of London, but Lord Sauissury thinks it is only 
fair that notice should be given of the intention of the Government to 
introduce sach a Bill, in order that, in the light of this information, pro- 


moters might determine what course they think it right to adopt as to 


, proceeding with ther proposals during the eoming | session. 

An unofficial report is current that it is not the intention of 
the new. Government to give effect, this session, to the recom- 
mendations of the Royal Commision on London Traffic. Such 
a decision would mean one of twe things: either that the 
enormous labour and expense involved in the deliberations of 
the Traffic Commission are to be absolutely wasted and that 
the old methods are to be reverted to, or that, after having 
suspended all traffic legislation in London for four sessions, 
the objectionable condition of things obtaining in 1902 is to 
be temporarily brought into use until such time as it is 
found advisable or possible to give full effect to the recom- 
mendation of the Royal Commission. We strongly urge that 
this is not a question for which there is justification for delay 
from any point of view. Acting on the information given in 
the letter from the Board of Trade, quoted above, the Central 
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London Railway, which for two sessions deposited a Bill 
extending its present line so as to make it a “ circle," did not 
promote its Bill this year, and. it is conceivable that-other and 
even more comprehensive schemes may have been similarly 
withheld. This is not a. matter of party politics, and the 
intentions of the late Gov ernment may very well be adopted 
by its successors. 

No greater argument is 88 8 for the need of a modi- 
fication of the law relating to electricity supply than a glance 
at the number of Bills which have been deposited in Parlia- 
ment this session seeking relief from certain onerous clauses 
in the Electric Lighting Acts, and an amplification of the 
powers contained in others, such as the right of undertakers 
to give mutual supply, the exemption of generating stations 
from liability for nuisance, and so on. Since the deputation to 
Mr. GERALD BALFOUR at the Board of Trade in June, 1902, organ- 
ised by the Institution of Electrical Engineers, the whole of the 
electrical industry has been unanimous as to the necessity for a 
revision of the Electric Lighting Acts, and the earnestness of both 
company and municipal supply authorities was emphasised 


during the proceedings before the House of Lords Committee 


of 1904, presided over by Lord WoLv ERTON, which considered 


the Supply of Electricity Bill brought in by the Government 


that session for the second time. . On certain pointe, of course, 


conflict was bound to arise between the two sections, but the 


final result was a Bill which fairly met the claims of all 
parties. Hence there was keen disappointment, not to say 
irritation, when the Bill proceeded no further in 1904 ;-and 
again in 1905, when it was reasonably expected to proceed 
almost as an uncontentious measure, it was abandoned for a 
third time. These matters are vital to the rapid progress of the 
electric supply industry, for it is, we believe, a quite anomalous 
position that there should be general Acts applying to an 
industry from which the members of that industry have per 
petually to seck relief in special private Bills. 


Similar remarks, also, are applicable to the tramway laws, 
the objectionable features of which have now become historical. 
The necessity of buying the consent of the local authority to 
the construction of a tramway and the terms of purchase at 
"scrap iron value" after 21 years’ life, both of which are 
prescribed under the Tramways Act of 1870, would long ago 
have killed a less robust industry ; ; and to this Act, which is 
still unamended, although it dates back to a time when elec- 
tric traction was not even thought of, can be traced the com- 
parative belatedness of the development of electric tramway 
traction in this country. Even nowadays, when the public 


mind is enlightened as to the necessity of tramway facilities, 
it is not uncommon to learn that tramways have had to be 


abandoned through the refusal of the road and local authorities 
to give their consent except upon terms which are found to be 
too onerous by the tramway promoter. Sir CLIFTON RojN- 


‘SON has twice abandoned Bills for constructing new lines from 
this cause, and other companies in the provinces have been 


forced to act in a like manner. In this respeet the procedure 
under the Light Railways Act of 1896, originally dot intended 
to apply to tramways at all, is 4 great improvement, aud the 
perpetuation of, this Act, on a broader basis, is much to be 
desired. At present the Act only remains in. force for twelve 
months, but is rénewed annually under the ‘Expiring Laws 
Continuance Bill. 

These matters formed the main programme placed. before 
the Government by the Institution of Electrical- Engineers in 
1902. They are equally pressing to-day: even more 80, owing 
to the technical advances which have been made by the 
industry since then. In 1902 Mr. SWINBURNE, "President 
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of the Institution, and leader of the deputation in question, 
characterised the electrical industry as working under parochial 
legislation, and in many respects this condition still exists. The 
progress of legislation has not been commensurate with the 
advances which have been made in electrical engineering, but 
it lies easily within the power of the new Government to 
remedy this state of affairs by removing the obstacles which 
have hindered the progress of that great industry in the land 
of its birth. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, poet 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book.) 


Radio-activity. By Prof. E. RotHerronp, F. R. S. 2nd Edition. (Cam- 
bridge: The University Press.) 12s. 6d. 

The second edition of Prof. Rutherford's book has followed 
on the first so quickly that readers of our former review will 
scarcely need reminding of the important position the volume 
was at once given in the literature of radio activity. The book 
was, in fact, a very complete and well-balanced survey of all 
the facts up till then accumulated, But perhaps its most 
striking feature was the success with which the mass of material 
handled, already great, was displayed as a fabric of understandable 
pattern. This success was due largely to the use, more or less 
tentative, of the atomic disintegration hypothesis, and indeed 
then constituted the best evidence of the value of the theory of 
atomie change. During the past 18 months, however, the 
trustworthiness of this theory has been so overwhelmingly em- 
phasised by its powers of interpretation and of prophecy that 
Prof. Rutherford, in this second edition, has unreservedly made 
the disintegration theory the guiding principle of his book. 
Thus we find in this volume considerable, and advantageous, 

rearrangement and reconstruction. More important than 
these changes in the architecture are the additions to and 
extensions of the edifice. Determined to keep his treatise the 
reigning authority, Prof. Rutherford has made a splendid 
effort to bring his work up to date. And so perfectly has 
this chronicling of the world's researches been accomplished 
that it seems impossible to detect any omission of importance. 
The added matter deals mainly with the origiu of the radio- 
active elements, with the experimental facts of their successive 
changes, and with the radio-activity found associated with 
ordinary matter. The discussion of the origin of the radio- 
active substances tends, the layman will be glad to hear, 
towards reducing the number of independent substances. Thus, 
the actinium of Debierne and the emanium of Giesel are shown 
to be manifestations of one and the same kind of radio-active 
matter; the primary constituent of radio-lead and the active 
part of radio-tellurium are both shown to be slow transforma- 
tion products of radium. Radium itself is given uranium as 
its putative parent, and thorium, the author suggests, is not 
itself radio-active, but owes its activity to an undiscovered, un- 
named companion clement. But while thus reducing the 
number of known radio-active elements to three, the seer of 
radio-activity predicts the discovery of new active elements— 
of greater atomie weight, probably, than uranium ; and our 
author's anticipations have in the past proved so shrewd that 
we may place some confidence in this forecast. 


The most important part of the treatise is, however, that 


devoted to the theory and facts of the successive chauges of 
the known radio-active substances. . Here are laid out, more 
perspicuously and connectedly than was possible in the original 
papers, the methods by which the long chain of descendants of 
radium have been brought link by link to our knowledge. The 
reasoning processes involved may be described in two words as 
exponential analysis—being somewhat agalogous to the har- 
monic analysis of periodic curves. This process is now, of 


course, very well known, but here it is set forth with unpre-- 


cedented lucidity and fullness. 

Enough has been said to indicate the scope and strength of 
this comprehensive and compact volume ; more than enough, 
we must admit, when we consider that everyone interested in 
radio- activity is bonud to read the book for himself, 


Alternating Currents, their Theory, Generation and Trans- 
formation. By Aurrep Hay, D.Sc. (London and New York; 
Harper & Bros.) 6s. 


Although there is no lack of books on alternating currents, 
the one under review has various distinctive features to recom- 
mend it. It is thoroughly up-to-date, and includes improved 
methods of testing, new and promising designs of alternating- 
current instruments and machinery, novel methods of investi- 
gating alternating-current phenomena, &c., culled from the 
latest technical literature of all countries. It also contains a 
more complete theory ot measuring instruments and of power 
measurements in alternating-current circuits, balanced and 
unbalanced, than is found in most books of like character. 
More than the usual space has been devoted to the description 
and investigation of methods of testing. The subject is treated 
both mathematically and graphically, but the mathematics 
are not beyond the reader who possesses an elementary know- 
ledge of the calculus. After a concise treatise on alternating- 
current phenomena in general, the author discusses alternating- 
current instruments of all kinds, and then deals successively 
with the theory, construction, testing and pre-determination 
of alternators, transformers, auto-transíormers and choking 
coils, induction motors, synchronous motors, phase trans- 
formers, rotary converters and single-phase commutator 
motors, including “ mixed-action” motors. The chapter on 
single-phase commutator motors is rather brief, however, and 
the important question of commutation is only touched upon. 
By writing concisely and omitting all historical and purely 
academic matter, the author has been able to compress the 
vast amount of matter dealt with in a book of less than 300 
pages. Altogether, the book can be confidently recommended 
to engineers who, although already well up in alternating. 
current work, may desire to enlarge and secure or to fix their 
ideas as to the theory of alternating-current phenomena snd 
machinery. Advanced students will also undoubtedly find 
the book of much value. 

Practical Dynamo and Motor Construction. By Atrnep W. 
MaxsHALL. (London: P. Marshall & Co.) Is. 

Those who delight in making small dynamos for purposes of 
experiment or instruction will find Mr. Marshall's little book 
very useful, for it contains a large amount of sound advice as 
how to make and not to make the various parts of small 
machines, such as field and armature coils, pole pieces, arma- 
tures, brush gear, bearings, terminals, and so forth. It is 
written in clear language, and the text is illustrated by some 
130 serviceable drawings. Beginners will also appreciate the 
author's critical remarks regarding the pros and cons of the 
various kinds of varnishes, brushes, &c., and the information 
as to where to obtain materials is also useful, It must be 
understood that the book under review does not deal with the 
calculation of dynamos, but only with the practical side of con- 
struction. Figs. 85 and 89, showing sections through small 
commutators of ordinary design, call for slight comment. 45 
shown, the corners of the segments where they are held by the 
insulating cones, are cut off far too much, and are not rounded 
off either. In tightening up a commutator of such a design, 
the insulation would, undoubtedly, suffer. In describing 
former-wound field coils, the author refers to the occasional 
difficulty of slipping the finished coil from the cylindrical 
former. This can, and is, obviated by making the former in 


halves, the division being ii a plane obliqho tothe cylinder axis. 
, SN Econ A c fiU x m 5 m à f ; 1 naw 111.0 E 
The Seven Follies of Science. By Jous Puix. (London: Archibald 


Constable & Co.) 5s, | 
This is a book for the leisure hour, and contains à popular 
narrative of some of the famous impossibilities which have been 


attempted by those who have taken the name of science n 


vain, as well as a number of arithmetical puzzles, optica’ 
delusions and similar entertaining matter. The seven follies 
with which the author deals in the larger part of the book are 
“The Squaring of the Circle,” “ The Duplication of the Cube, 
“The Trisection of the Angle,” “ Perpetual Motion,” “ Alchemy; 
“The Fixation of Mercury” and “ The Elixir of Life. A 
book of this kind does not call for s: rious criticism, and it woul 
even be too much to expect that the author's explanations 9 
why the perpetual motion absurdities cannot work should in 
every case be as ingenious as the absurdities themselves. 
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Traité de sique. By O. D. Caworsow. Vol. I. (three parts).— 
"Introduction, Mécanique, Méthodes et Instruments de mesure." 
Translated by E. Davacx. 16fr. Vol. IL, First Part.—“ Emission 
et absorption de l'Energie rayonnante, Vitesse de propagation, 
Reflexion et Réfraction.” Translated by E. Davaux. 6fr. (Paris: 

. A. Hermann.) E 


Lebrbuch der Physik. By O. D. Cuworsow. Vol. I.--" Einleitung, 
Mechanik, einige Messinstrumente and Messmethoden, die Lehre 
von den Gasen, Flüssigkeiten and festen Körpern.” Translated by 

H. PrLAuM. 20m. Vol.1I.—* Die Lehre vom Schall and die Lehre 

von der Strahlenden Energie.” Translated by H. PrLAUM. 14m. 
Vol. III.—'' Die Lehre von der Wärme.“ Translated by E. Bera. 
16m. (Braunschweig: F. Vieweg & Sohne.) 

Prof. O. D. Chwolson's book appeared originally in Russian 
in 1897, and received at once widespread recognition, as wit- 
nessed by the two bulky translations now before us. 

For many years Ganot's famous treatise on Physics has been 
recommended by teachers to students as being the standard 
work of its kind, but if ever a person should be found who is 
sufficiently courageous to translate Chwolson's book into 
English, thon the popularity of Ganot may conceivably decline. 

The present part of the first volume of the French transla. 
tion is divided into three parts: Part I. consists of a general 
introduction to physical science, and enunciates the theory of 
ether, the law of conservation of matter and several other 
laws and mathematical propositions. Part II. is devoted to 
mechanics, and really forms an admirable little text-book in 
itself. In writing this section of his book the author was care- 
ful to bear in mind the fact that the study of simple and com- 
plex vibratory movements plays an exceedingly important 
part in the study of physics, and he has, therefore, dealt very 
fully with this somewhat difficult subject. 

Methods of making physical measurements and the theory 
and use of instruments for this purpose form the subject 
matter of Part IIT. The inclusion of less advanced work in 
this division is desirable; but, on the other hand, there is little, 
if any, of the existing matter which could safely be left out, 
and the book is already of very large dimonsions. 

The second volume consists, so far, of one part dealing with 
heat, light and electric waves. Nearly all this volume is 
taken up by optical matter, and less than two pages are de- 
voted to the means of detecting Hertzian waves; the only 
apparatus described in this section is the broken ring resonator 
and the most primitive form of coherer. It should be observed, 
since Vol. I. is composed of parta 1 to 3 and Vol. II. of part 8, 
that there are still four parts to come in between. 

The French edition has been revised and augmented in 
various. directions compared with the Russian original and 
the German translation, and is followed by “Notes sur la 
Physique théorique," by MM. C. and F. Cosserat. 

The German edition is somewhat differently arranged. Vol. I. 
includes the same subject matter as the first three parts of 
Vol. I. of the French translation, with the addition of a 
treatise on gases, liquids and rigid bodies. Vol. II. is devoted 
to acoustics and radiating energy, while Vol. III. treats of 
thermo-dynamics. 

A feature of the work is the truly astounding number of 
references to the international, scientific and technical literature. 


Lexikon der Elektrizitat und Elektrotechnik. Edited by Fnrrz 
Hoppe. In 20 parts. (Vienna: A. Hartleben.) Part I. 60h. 


Part I. of this new electro-technical dictionary contains 
descriptions, definitions and miscellaneous data concerning 
electric and generalengineeringsubjccts, both scientific and prac- 
tical, coming under the first letter of the alphabet from Aal to 
Anzünder. The present part has not quite 50 pages and, since 
the available space is further reduced by the illustrations (some 
of which are unnecessarily big, by the way), it is clear that the 
average space devoted to a subject is very limited. For this 
reason the subjects could be treated only very brietly. Under 
* Abkühlungs-oberflüche " (cooling surface) we read that Herr 
Feldmann recommends a cooling surface of from 30 to 40 square 
cm. in a transformer per watt lost, while Herr Dobrowolsky is 
said to be content with from 18 to 20 square em. This» figi ree, 
which do not even overlap, are of little use, for there is no 
definition of the surface which assists in cooling, nor is it stated 
to what temperature rise the figures quoted refer. Similar 
criticisms may be urged against other paragraphs. For the 
general public the subject matter is too technical, while for the 
electrician it is not sufficiently so. I ol 
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SELF-INDUCTION EFFECTS IN STEEL RAIL. 
BY ERNEST WILSON. 


The two bull-headed railway rails experimented upon were 
supplied to me by Mr. H. J. Lane, of the Phenix Engine 
Works, London, E., and are each 60 ft. long and weigh 70 lb. 
per yard. They were rolled in 1894 and have a specific resis- 
tance of 21:5 x 1079 ohms per cubic centimetre at about 9°C. 
The object of this Paper is to discover (1) how the ohmic re- 
sistance of the rails is varied when alternate-currents of different 
magnitudes traverse them at different frequencies; (2) how 
much the P.D. (impedance volts) between the ends of a given 
length of rail is increased over the direct current value under 
the action of alternate currents of different magnitudes and 
frequencies, when the return circuit consists of a copper con- 
ductor suspended parallel with the rails at different distances 
from them ; (3) how, when two rails are used in parallel, the 
P.D. between their ends varies for a given height of the sus- 
pended conductor as tho distance between the rails is varied ; 
(4) the self-induction of circuits consisting of a rail or rails and 
a parallel overhead conductor. 

The method employed for finding the self-induction 
coefficients has been described* and consists in the use of a 
Kelvin Quadrant Electrometer whose case is connected to 
a point midway along the circuit and whose “ quadrants” are 
connected respectively to the terminals of the circuit. The 
P.D. between the needle " and case was supplied by the 
secondary circuit of an air transformer whose primary was 
placed in the circuit between the alternate-current generator 
and the circuit whose self-induction it was required to find. 
A Paul reflecting electrostatic voltmeter was used to measure 
the impressed volts and a Kelvin balance was used to measure 
the current in the circuit. The alternate currents were gene- 
rated by two distinct types of machines giving totally different 
wave-forms. All the testsat 50 and 100 frequency were made 
with a Siemens W 12 alternator, whose wave-form is repre- 
sented very closely by the series 
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Most of the tests at about 25 frequency were made with a 
Siemens alternator of the revolving-field type, the wave-form 
of which has prominent high harmonics, due to the teeth 
between which the armature coils are bedded. In all cases, 
however, tho reactance voltage has been assumed equal to 
2zfLr where f is the frequency, L the coefficient of self- 
induction and z the current. 

The first experiments were made to find the increase in the 
ohmic resistance of the rail due to the passage of alternate 
currents The rails were placed on the ground with their 
webs horizontal and a distance between their running faces of 
2 in. and 124 in. respectively. They were bonded together at one 
end by stout copper bonds, and the other ends were connected 
to the source of the alternate currents as already described. 
The results of the tests are given in Table I. It will be seen 
that for a given frequency the ratio of the ohmic resistance to 
alternate and direct currents is greater the higher the current. 
That the proximity of the rails to one another has not greatly 
disturbed the resistance is shown by a comparison of the 
results obtained at 100 frequency where the rails are at the 
two distances apart. 

The next experiments were made (1) with one rail and a re- 
turnoverhead copper conductor ; (2) with the two railsin parallel 
18 in. and 4 ft. 84 in. apart respectively, using the same over- 
head conductor as a return. The rails were placed on the 
ground in the position they would occupy in practice, that is, 
with their webs vertical, and the overhead conductor consisted 
of stranded copper 0:33 in. diameter. In working out the 
figures with a view to finding the actual P.D. between the ends 
of the rail portion of the circuit when it had the copper con- 
ductor opposed to it at various heights, it is necessary to find 
(a) the ohmic resistance opposed to the alernate current at the 
particular frequency ; (b) the self-induced E.M.F. The ohmic 


——B————— — —— . 


* See The Electrician, January 5, 1906. I may here mention that this 
method haa been employed to eliminate resistance drop in circuits con- 


-k tainting E.M.F.’s other than or in addition to those of self-induction. 
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Table I. 


Two parallel rails 4 in. apart. —Temperature about 10°C. Two parallel rails 124 in. apart.—Temp. about 10°C. 


Aes I sur Frequency 100. Frequency 50. | F Frequency N Freq 50. Freq. 21. Freq, A 
peres, | RE | Lin Impe. Resist. Lin | Impe- | Resist. L in | Impe- Resist. | Lin Impe-| Resist. i | Lin - is 
T- volts.| 10-5 dance ratio alt.] 10-5 .dancejratio alt. 10—  |dance|ratio alt.| 10-6 dance ratio alt. h 07 died ; 10- 

henries. volts. | to D.C. | henries. volta. | to D.C. |henries. | volts. | to D.C. thenries. velis, | to D.C. | , weer bene 
50 :0089| 195 667 | 25 '046| 268 | 31 028 191 | 250 11! 869 | 335 415 70 
100 | 018 | 21:0 1:48 27 114 424 36 075 299 -29-5 2:8 | T6 ' 860 , 445 87 
150 0269, 225 - 8'17 29 19 4:89 41 14 4:01 31:5 37 | 822 , 8390 | 460 64 
200 0 36 | 240 , 9:83 31 3:0 6:83 46 2-2 4:86 335 | 57 | 1067 420 | 480 n 
Table II. 
Direct- . Frequency 100. | d | Frequency 50. | oi | Frequency 27. . 
current E * — — - — — — 5 Bh | i» 8 — 
Rz volts. | ag Rail portion per mile. i a. Rail portion per mile. | „ E Rail portion per mile. - 
. pa ba oe [a] e orm a ° * bet on 
N oA | 8 S 8 2 7 —— —ͤ—V— 8 Sg | 9 3 E 
- e i 9 | . > A | » a o ] Mo 22 7 ° IM E ee 
3% % Beje 2 |) a $392 i2 2 d d|d4 22 25 2 2 s 3 42 
4 3 532 3 3 | 3 aP % 3 8. 3 3 % P 3 ii 
8 az & E — om 2 43 | 
33 2852 2/2 8 SEBEI 22-72 8,2 8 iBPiX $208 2) 2 3 SEER 
d 25 23 5 25 Bg E 4 "ME $525 3 3 3 33% % $5 25 d d 3 203. 
2 o9 | _ l= = : 8.2 8 i 2 2 88 8 2 = Q 2 © 8882 
4 2 8 32 5 3 3 3 È 3 85158 3 % „ d g B2: 
uela S8 A SES 38 3 „ M 8 E u8 8d g Se 87 
gaS ng 48 B ds 2 $3 | 
50: 0:66| 3-92! 65:11 |17:2 47°5| 26˙1 541/13:8 2˙1 56:0 181 25:0| 106 271' 6-92! 1:15 66:0 28˙1 21:0| 0:119 (923 568, 09 
100! 1:32| 7-84| 57:6 | 19°7/108°0 | 58:4 1230 | 1577 ^0 59:0 21:1; 58:3| 29:8 65:5| 835) 2°55 | 71:0 |889:1| 49°4 | 0-227 | 944. 6-94 2-051 
180, 1:98]12:5 | 60:1 |22:2,184:0| 96:0 208:0| 16 6 6:1 62:0 ,24:1100:0, 58:8 116:0) 9:26, 3-9 74'6 (36:1| 80:8 0-298 925 739,31 J 
200. 2:64|15:7 | 630 |25:1/277:0 |154:0 3180 204 81 . 650 2011500 940 1770113 | 52 78-0 j40-1119:8 0:376 1410. 90 139 
Av. 166 ! | Av| 87 | | Ax. 72 
50 0-57, 3-92; 46:0 16-9 46°6| 26°1| 53:4| 13 6 175 | 50-0 20·9 28·9 10°6; 80:8, 7.85 1:05 | 59:0 29:9| 22˙3 0149 23˙5 6˙0 E 
100 1:14| 7-84, 48:0|18:91104:0| 58:4 119:4 | 14:2 35 52:0 |229. 63:3, 29:8| 70:01 8:93) 2:3 | 61:0 31:9| 47:6,0:227 | 52:1 63:19 " 
150 1:71/12°5 | 50:0 | 20°9|173°0 | 96:0 1980 | 15-8) 5'4 53:0 | 23-9 99-1| 58-8/115-0| 9-18 3:4 63:0 33°9| 759 0-298 | 88-1. 7:05 del 
200| 2:28 15:7 | 52:0 | 22°2/245-0 |154:0 290:0| 18:5, 6'8 55°0 | 26:9:148-0 94-0 171•0 109 | 47 650 35 91070 0·376 131:0 885,376 
— | — | — 
Ax. 155 | Ax. 9:2 | | Av. TO 
50 9:02 | Pih d 33:0 | 15:8; 21:8! 10:6 | 24:2| 6:18 ' 410 23:8|17775 01149 192 49 
100 7:84 ss | 33°5 | 16:3; 45:1| 29:8. 54:0 6-89 | 44:0 )26:8|400 0:227 | 460 588) . 
150 12:5 e | i 36:0 118-8 78:0 58·8 97-7| 7-80 47-0 298|667 0:298 | 804 G41: .. | 
200 157 ; i E 37°0 |19:6 109:0 94 0 144:0| 9:18, 50-0 328978 0376 1230, 7:84, ... 
i | | l * : x — i : i — 
| | | | Av.] 7:5 | Av.] 626. 
£0 0:61 196. 500 |121 33:1| 12/7, 35°6 182; 1°75 | 600 |12:1 167 15 17˙3 8:822 104 570 19 14:2 00549 144, 7:37: 065 
100 1:28. 9:92, 503 |124 685 262: 734| 187| 8'4 503 (12:4. 34:2; 11:0! 859, 9:16 21 | 57-5 |19:6|29-2 : 00745 30-1! 7˙68 1751, 
150 1:84 6:26, 510 |13:11084, 41:7 1162 /:18:6| 51 | 51:0 13˙1 542 19:8, 575, 9°18; 3:15 59-0 211|472 |0:0041 49:4, 7:88! 25 | 
£00; 2:46: 784 51:5 | 1961498 59°6 e 68 51˙5 13˙6 749 298, 80:6 10.3 | 4:25 | 60°0 22:1) 65°9 m 697; 8:9 | 29 
: | | 8125 — l ! ' — 8 i l 
| Av. 19:0: | | | Av. 9-36 ' | | Av.) 796 
50 0°55 1:96. $70 7˙9 21˙8 127| 252 128, 1:45 370 | T9 109. 4˙5 11˙8 6-01 | 0:75 | 45:0 15:9 11:9 |0:0549. 12:2, 628! 0-60 
100| 1:09, 392; 39°0 9:9 546| 262 605/|154| 2°76 390 | 99 278. 11:0! 29-4 | 7-51; 1:8 470 17-9 | 26°7 0•0745 277| 7°07, lo 
150 1:64; 626. 400 10 846 4117 943,151 43 40:0 102 423 19:3 | 46:5, 743| 27. | 49-0 19:9:445 |0:0941 467 745 H 
200 2-18' 7:84 420 12:218T7T0| 59:6 1480 18:9: 5:9 | 42:0 12˙2 68°5 298 7147 953 36 | 510 21-9 653 0'114 691. 8:83! 26 
| j ; — | : | ——ů— ] — 
| | Av. 155 | | | Av. 762: | Av. T4 


RzMARKS.—" One rail and conductor 12 ft. overhead. + One rail and conductor 6ft. overhead. i t One rail and conductor 1 tt. overhea l. 
8 Two rails 1 ft. 6 in. or 4ft, 84 in. apart, and conduotor 12 fl. overhead. |; Two rails 1 ft. 6 ip. or 4 ft. 8} in. apart, and conductor 6 ft. overhead. 
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resistance previously found (Table I.) was taken, and from it as to frequency current and height of overhead conductor, a one: 
the P.D. between the ends of a mile length of the rail portion rail circuit has larger self. induction than a double-rail circutt. 
of the circuit was calculated. In order to find the reactance | In order that the value of this ratio may be obtained for other 
volts per mile of the rail portion of the circuit, the coefficient | heights than those employed in the tests, the average value for 
of self-induction L was first corrected for the vertical portions | each set has been taken and plotted against height. A mean 
of the copper conductor at each end which completed the rect- ; curvo has been drawn, and the results are given in Table III. 
angular circuit. The self-induction due to two parallel copper | The same ratio for frequencies varying from 15 to 100 are given 
conductors of the size used, and at a distance apart equal to the | in Table IV. 

distance between the rails and the overhead conductor in the | These experiments show how important is the part played 
particular experiment was halved and the value so found by the rail, so far as self-induction is concerned. A longitu: 
was subtracted from the self. induction L corrected as above ' dinal current traversing a medium of such permeability as this 
described. This newly found self-induction L' was then used | iron possesses increases the self-induction enormously at tho 
in the formula 2z/L/. to find the reactance volts due to the rail | frequencies used in the experiments. To show this more 
portion alone. The impedance volts due to the rail portion alone | forcibly, the overhead conductor was dropped and placed on 
were then calculated by compounding the resistance and reactance the rail. The circuit thus formed of one rail and the con- 
volts in the vector sense, Figs. 1, 2 and 8show the impedance volts | ductor had a self. induction of 29x 10.6 henries at frequency 
per mile plotted in terms of the r.m.s. amperes at the three fre- |:50 when 150 amperes traversed the rail, and 36 x 10: hennes 
quencies 100, 50 and 27 respectively. The volts due to direct | at frequency 23 with the same current value. Comparing 
currents of corresponding values are shown for comparison. | these with the self-induction obtained when the overhead con- 
The ratio of the total drop in the rail portion due to alternate | ductor was 12 ft. above the rail at corresponding frequencies 
and direct current is a function of the currents, as one would | and current, we see that the 12 ft. air space only about doubles 
expect, having regard to the magnetisation curve of the iron, the self · induction of the circuit. And yet there is evidence to 
This is emphasised by the fact that under the same conditions | show that the frequencies dealt with are enormous as compar 
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Table III. 


Ratio of volts due to alternate and direct currents in 


Height of rail portion of circuit. 
copper con- - JJ... 88 
ductor above Frequency 27. Frequency 50. Frequency 100. 
ground. — —uĩ̃——ͤͤ — „ Mua 
1 rail. ! 2 rails. | 1 rail. | 2 rails. I rail. 2 rails. 
6 m T3 8'3 8.3 | 156 : 166 
12 7˙2 78 | 92 9:9 | 165 ' 180 
18 T8 8&4 | 100 100 177 | 19:2 
24 8˙2 90 ! 105 10-6 15:6 20:5 
Table IV. 
|. Ratio of volts due to alternate and direct currents in 
| rail portion of circuit. 
Frequency. 12 tt. 18 ft. 24 ft. 
1 rail. | 2 rails. | 1 rail. | 2raile. I rail. 2 rails. 
ae 9 — NEEE SR ENS 
25 70 731 | 7˙5 8:3 80 | 88 
35 8:0 8:6 8:4 92 | 90 97 
50 9:2 98 | 100 . 106 105 | 115 
75 12°6 13-6 130 | 140 13:8 15:0 
100 16 5 18:0 17 7 19:2 18:6 | 20:5 


with the frequencies which would be required to produce an 
approximately uniform distribution of current over the section 
of the rail. That is to say, at the frequencies dealt with the 
outer layers of the rail are carrying most of the current. The 
greater penetration at the lower frequencies is shown by the 
increased. self-induction. 


Volts per Mile het iteen ende of Rail portion of Circuit. 


5u 100 
Amperes. 


Fic. 1.—FrEQuENcY 100. 


Table II. gives the results for the cases when the overhead 
conductor was opposed (1) to one rail at three heights ; (2) to 
two rails in parallel when 18 in. apart at two heights. The 
rails were separated to a distance of 1ft. 81 in., and gave the 
coefficients so closely in agreement with those obtained when 
the rails were 18 in. apart that the figures, if given, would only 
add unnecessary matter. 

Table II. gives in addition the impedence volts for the whole 
circuit, and the resistance to direct currents. The influence of 
the copper is to bring down the ratio of the resistances to 
alternate and direct currents to a figure more nearly unity. 

In the calculations no allowance has been made for the joints 
which would be met with in a length of rail in practice. For 
well bonded rails this correction is now well known. Apply- 
ing it to the tests it might, perhaps, be added as a term prac- 
tically the same for alternate as for direct currents, although 
any throttling at the joints might give rise to considerable eddy 
current effects. 

It would be valuable if the results herein given could be 
applied to rails having other similar cross-sections, magnetic 
properties and specific resistances. With regard to other 
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data, to say what is the relation between the frequencies for a 
given total current in order that similar electric and magnetic 
distributions may be produced. If the frequencies vary in- 
versely as the square of the linear dimensions, or as the weights 
per yard, the results of the experiments could at once be 
applied to other sections. With regard to specific resistance, 
varied by employing a different material at a given tempera- 
ture, or the same material at different temperatures, one may 


7 


Volts per Mile between ends of Rail portion of Circuit. 


A nperes. 
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say that the lower its value the greater will be the ratio, and 
the greater the phase displacement between currents at the 
centre and near the surface of the rail for the same frequency. 
This will vary the self-induction and effective resistance. The 
specific resistances commonly met with in present-day rails is 
lower than in the rails experimented upon. 


Volts per Mile between enix of Rail portion of Circuit, 


Amperes. 
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These experiments were carried out in the Siemens Elec- 
trical Engineering Laboratory, King's College, London. I wish 
to thank those gentlemen who have assisted me. They are 
Messrs. A. D. Keigwin, T. Mitchell and A. E. O'Dell. 


Inauguration of the Frankfurt-Vienna Telephone Service.— 
The £Zlektrotechnische Zeitschrift announces that the telephone 
service between Frankfurt and Vienna has been inaugurated. 
Between Frankfurt and Munich and Munich and Salzburg the 
telephone wire has a diameter of 4 mm. (0:158 in.), but between 
Salzburg and Vienna the wire is only 3 mm. (0:118 in.) thick, 
self-induction coils being employed on this last section. A 
description of the method of “loading " this line was published 


sections it is difficult, in the absence of further experimental | in The Electrician, Vol. LV., p. 668. 
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PHASEMETERS AND THEIR CALIBRATION. 


BY W. E. SUMPNER, D.Sc. 


Phasemeters are instruments closely allied with voltmeters and 
wattmeters of the dynamometer type. The chief difference arises 
from the number of circuits used with the instrument. Dynamo- 
meters only have coils for two circuits, one for the fixed and the 
other for the moving system. Phasemeters have at least three 
such circuits, and may have as many as six. some of the coils form- 
ing the fixed system and the rest constituting the moving system. 
The only other difference is due to the fact that no spring or other 
form of control is used with phasemeters. 

So far as the theory of these instruments is concerned, it does not 
matter how many coils there are in the two systems, or how these 
coils are arranged, provided that all the coils of the moving system 
are relatively fixed and move as one body. Of course, the arrange- 
ments of the coils, their winding, and their mode of connect:on 
with the circuit all affect the calibration of the scale. For the sake 
of clearness, we shall at first assume that there are three coils in the 
fixed system suitable for current working, and that the moving 
system consists of & single coil containing several turns of fine 
wire put in series with a non-inductive resistance, and applied to 
one of the voltages of the main circuit. 

Now, if currents are flowing in all the coils the moving coil will 
be acted upon by three moments or deflecting forces, one due to 
each fixed coil. Let us consider each of these separately. Let the 
current through the fixed coil be A,, and that through the moving 
coil V. Just as in the case of an ordinary zero dynamometer the 
torque acting on the moving coil will be proportional to the product 
A,V for any given relative position of the fixed and moving coils. 
If the moving coil is allowed to alter its position, as indicated by 
the deflection of the instrument, the torque will be A, VF, where Fi 
is a quantity which will vary with the deflection, but which for any 
deflection will be constant, whatever A: or V. We have not yet 
said whether the currents are steady or alternating. The statement 
above will be true in either case at any given instant, and if the 
currents vary the only modification necessary is that the average 
value of the changing torque will be the product of F, into the 
average value of the product A,V. We shall denote such an average 
by placing a bar over the symbols representing the factors of the 
product, so that the mean torque will be F,A,V. 

If the currents in the three fixed coils are respectively A,, A, an 
Ag, the resultant torque acting on the moving coil will be 

Fi AIV FAV + FAV, (1) 
where F;, F: and F; are each constants for a given deflection of 
the moving coil, but are dependent upon this deflection. 

If this resultant torque is not zero the coil will turn, since there 
is no controlling spring to cause it to remain in any particular posi- 
tion. But as the coil turns the values of the quantities F will alter, 
and it is not difficult to see that there will be one position of stable 
equilibrium to which the coil will move, and at which the resultant 
torque will be zero, so that for a particular deflection 0 we shall have 


F;A,V4 F: AZV FsA3V=0.. (2) 


Now, suppose that, instead of using alternating currents in the coils, 
we pass steady currents D,, D,, D, through the fixed coils, and a 
constant current, d, through the moving coil. Suppose we adjust 
the currents D until each is proportional to the value of the cor- 


responding product AV, as indicated in (8), where X is some constant. 
D,-AA,V 
D,-AA,V 
D,=A AAV 


The torque acting on the moving coil when the deflection is 0 will 
be (FD, -- F: zA FD.) d, and since the quantities F will be the same 
as the corresponding ones in (2), it follows from (3) and (2) that the 
torque on the moving coil will be zero at the deflection 0, and 
thus 9 will be the deflection in the direct-current test. 

Now, the fact to be remarked about the relationships denoted in 
(8) is that they are quite independent of the structure of the instru- 
ment. The ratio between the steady currents causing a deflec- 
tion 0 is merely determined by the relationship of the alternating 
currents and voltages causing the same deflection 0. The calibra- 
tion of the scale—that is to say, the value of 0 corresponding with 
a particular state of the alternating-current circuits— will, of course, 
depend on the quantities F and the structure of the instrument ; 
but the steady currents causing a given deflection will be related to 
the alternating currents causing the same deflection in a way quite 
independent of the instrument. It is thus possible to calibrate the 
scale by a purely direct-current method. 

If the instrument is to measure some property of the alternating 
circuit current, say a phase angle $. or some function, like the power 
factor cos ¢, of this phase angle, all we have to do is to determine 
the ratios of AV, A,V, A,V for a particular value of o, to use direct 


(3) 


current D through the fixed coils in proportion to these ratios, and 
to observe the corresponding deflection @. We shall then know that 
the deflection 6 corresponds with the phase angle ¢ when the instru. 
ment is connected with the alternating-current circuit in the manner 
intended. 

There are a vast number of different ways in which a four-coil in. 
strument may be put in connection with a multiphase set of mains. 
and there will be a calibration curve for the instrument correspond- 
ing with each mode of joining up. It is thus necessary that the 
mode of calibration shall exactly correspond with the mode of con. 
nection with the circuit, and this leads us to a relationship between 
the quantities D which must be maintained in carrying out the 
direct-current test. 

Suppose the three fixed coils of the instrument be represented 
diagrammatically by C,, C,, C, in Fig. 1, the three-phase mains 
being denoted by the numbers 1, 2 and 3. These coils, which we 
suppose are suitable for current working, will probably be placed in 
series with the corresponding mains. For high-tension working 
they will form part of the secondary circuits of suitable current 
transformers, but we need not now complicate matters by assuming 
this to be the case. The coil C, will thus be placed in series with the 
first main, but it may be joined up in two ways and only one of these 
will be correct. Let us assume that the left-hand end of C, is 


Cc 

— — 0900 — 1 
C, N 

2 00000 -— 2 
c 

3—— — 90000 — 3 
Tia. 1. 


joined to the left-hand end of the break in the first main, and 
similarly for coils C, and C,. Suppose the alternating currents in 
tho mains are Al, A» A, and that these currents are considered 
positive when flowing from left to right along the maios. There is 
thus in each coil a definite direction of flow which has to be con- 
sidered positive. Also, whatever the alternating currents may be, 
and whatever their frequency or wave form, the following equation 
must be true at every instant :— 
A, +A,+A,;=0. . <.. (8 
Whatever V may be, we thus have at every moment 
VA,+VA,+ VA, =0. 
If we take averages we must also have 
VALVA, +VA,=0. 

This equation, in conjunction with (8), shows that we must always 

have in the direct-current test 
Di DT DO. 0 

This condition is easy to secure in the test, and really simplifies 
the method, since it is only necessary to measure two currents 
instead of three. All that is required is to join all three coils 
together at one point by star-connecting corresponding ends, say 
the left-hand ends, of the coils Ci, Cz, Ca as in Fig. 2, and to 
arrange a cirouit with one of the coils, say Ci, in series with a 


C, B D, 


Fia. 2. 


battery, B, the circuit being completed through two paths in 
parallel, each of these consisting of one of the remaining coils, an 
adjustable resistance, R, and an [ammeter, D. The moving coil of 
the instrament is independently supplied with a steady current of 
any value suitable for the winding. The arrangement shown in 
Fig. 2 may only suffice to calibrate the instrument through a portion 
of the scale. For other parts of the scale all that is needed is to inter- 
change coils Cı and Cz, or coils Ci and Cs, but, of course, care must 
be taken that the current readings are credited to the proper coils. 
We thus get an instrument deflection, 0, for two observed values 
of D: and Da, the currents in the coils Cz and Cs respectively. It 
remains to show what is the corresponding value of $ or cos $ for 
alternate current working. f 
Now this will depend upon the manner of connecting the moving 
coil with the alternating-current circuit. Referring to Fig. 1. Sup- 
pose the moving coil is put in series with a non-inductive resistance, 
and that the two ends of this combination are joined to the main 
(1) and to the neutral point N of the system, obtained, say, by star 
connecting three equal non-inductive resistances, the other ends of 
which are p respectively to the three mains. Of course, the 
moving-coil circuit may form one of these resistances. When the 
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load is non-inductive the movivg - coil current will then be in phase 
with the current Al, through the coil Ci, if the instrument is joined 
up as indicated in Fig. 1. If we assume the load has a power 
factor cos Ø, and that the load currents are all equal, so that the load 
is balanced, the vector diagram will be as represented in Fig. 3, in 
which the current triangle is equilateral, the length of each side 
being, say, A, and the voltage vector will make an angle @ with 
the vector A,, representing the current in the first main. In this 
case the equivalent direct currents determined by (3) will be pro- 
portional to the projections of the corresponding sides of the current 
triangle on the line representing V. These will be respectively 
A cos G: +A cos (60—@); and +A cos (60+). Hence the cur- 
rents D, and D, used in coils C, and C, in the direct-current test 
will be such that D. D. = cos(60— ) cos (60 +) 
1 D,—D, 
AJ D, D, (6) 


and the observed deflection 6 of the instrument in the direct-current 
test corresponds with p or cos as deduced from this formula. 

It will be observed that this method is closely analogous with that 
used in finding the power factor of a balanced three-phase load by 
means of two wattmeters, and that the formula is the same in each 
case. 

It will also be seen that the above proof makes no assumption 
as to which system of coils in the phasemeter is fixed. It 
still applies if the coils C,, C., C, form the moving system, instead of 
the single coil. Moreover, the threc-coil system might be wound 
for pressure circuits, the single coil taking the current. We may 
even suppose one of the coils in the three-coil system removed 
without affecting the reasoning. Thus if the coil C, were omitted, 
as in most actual phasemeters, the restriction corresponding with 
(5) has no meaning. There are only two coils to be traversed by 
currents in the direct-current test, and these currents may have any 
relative values. Formula (6) still applies. 


or tan  — 


Fia. 4, 


Fic. 3. 


The case of a phasemeter for two-phase circuits can be similarly 
treated. The alteration required in Fig. 3 is to omit the vector A, 
and to draw the vector A, perpendicular to A,. The equivalent 
currents in the corresponding direct-current test will be 


D:=Acos o, and D,= A sin ¢, 
so that the formula for the power factor will be simply 


D, 
tan ( b.c (7) 
where Di and D, are the steady currents through the two coil 
system producing the observed deflection 6. 

The foregoing theory has been fully tested by the writer not only 
in connection with instruments having air. magnetic circuits, but 
also in reference to several new instruments each provided with 
iron-cored magnetic circuits. The structure of one of these is suffi- 
ciently indicated in Fig. 4. The iron parts are built up of thin 
circular stampings arranged in two fixed cylindrical coaxial blocks, 
So and S, The outer ones S, are provided with 12 slots on their 
inner periphery arranged symmetrically at angular intervals of 
30deg. In each pair of diametrically opposite slots a coil of eight 
turns is wound, and adjoining coils are series connected in pairs to 
form the three fixed coils Al, A, Az. When positive currents are 
sent through the coils the currents flow downwards through the 
slots 1, 2, 5, 6, 9 and 10, and upwards through the remaining slots. 
This is indicated in the figure by the use of full signs and corre- 
sponding outline signs. The eure coil is rectangular in shape, 
and turns with its sides in the circular air-gap about the common 
axis of the system. To this moving coil a pointer, P, is attached, 
which reads on a fixed scale of degrees. For any given values of 
the currents in the fixed coils, the space distribution of induction 
density in the gap tends to vary rapidly at the slots and to be nearly 
uniform in the space between one slot and the next. To overcome 
this efiect, which was foreseen, successive stampings had been 
slightly sheared circumferentially, so that the line of centres for 
any slot, instead of being quite parallel to the axie, was slightly 
spiral in reference to it. The stepped nature of the curve connecting 
0 and ¢ shows that the effect in question was only partially neutra- 
lised. But this tends to make the correspondence of the direct- 


current and alternating-current tests the more convincing. It will 
be noted that the angular period of the steps in the curve is 80 deg., 
the same as the angular interval between successive slots. 

The results are set forth in Fig. 5. The direct current tests were 
33 in number, and are indicated on the curve by delta signs. About 
40 tests were taken with alternating currents, half of them with a 
non-inductive resistance in series with the moving coil, and the 
rest with a condenser substituted for this resistance. These tests 
are separately marked on the curve with rings and crosses. The 
observations are not all plotted, as several of the points were too 
close to be distinguishable, but a fair selection is given. 

A few typical observations with direct currents are given in 
Table I. and will be sufficient to show the conditions of the test. 
The currents D., D, are in amperes, 0 is the observed deflexion of 
the pointer in degrees, and $ is calculated from formula (6). 


TableI 
B 422 «114042 05 -28l-52 -62|-89 9395 
Dios 27 TO 721 T4o T6 109 72) 82 43 05 
B orent 30-0 40-0 50-0 60°5 70-0 80·0 100°0 119-7 139-0 161 
8 1764 1578| 153-0 146·7 128-9! 1217| 974 859 570 326 


The value of ^ so calculated corresponds in the alternating tests 
with the phase difference between the alternating current A: through 
the first fixed coil and the moving coil current. For both the direct 
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and alternating-current tests, the deflection 0 of the instrument 
could be read to, and appeared reliable to, one-tenth of a degree. 
The value of was determined with almost equal accuracy for the 
direct-current tests, the conditions for which were simple and could 
easily be kept constant, while tne value of depended merely on 
the ratio of the readings of two excellent instruments of the per- 
manent magnet type. But @ could not be determined with such 
accuracy in the alternating-current tests for several reasons. The 
testing conditions with running machinery involved cannot easily 
be kept very constant; alternating-current instruments are not so 
reliable as those for direct currents; while $ has to be determined 
from the readings of three instruments instead of from those of two. 
The alternator used was provided with six terminals arranged for 
the supply of two-phase and three-phase current. The three-phase 
terminals were connected to the positive ends of the fixed coils 
through ammeters and banks of lamps, the negative ends being 
connected together to form the neutral point. The currents were 
adjusted to approximate equality, but only one good hot-wire 
ammeter of the range required was available, and this was put in 
the A, circuit. At first the wattmeter method of testing was used, 
a Mather-Duddell instrument being utilized, with its current-coil 
placed in the A, circuit. The pressure circuit of this instrument was 
put in parallel with the moving-coil circuit of the phasemeter, 
and with a Weston dynamometer voltmeter. The current circuits 
were not altered during the tests. The six terminals of the alternator, 
together with the neutral point, formed seven points, any two of 
which could be selected for application to the pressure circuits. In 
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this way many different values of could be obtained, and a new 
set of tests could be made with a condenser substituted for the non- 
inductive resistance in series with the moving coil of the phasemeter. 
Of course, when interpreting the results in the latter case, the 
value of @ as deduced from the wattmeter readings had to be 
changed by 90 deg. to get the corresponding phase-difference between 
the moving coil current and the current A,. The wattmeter tests 
were made on the instrument shown in Fig. 4, but not with the 
particular arrangement of coils there indicated; and the results found 
were in close agreement with the curve between 9 and d as deter- 
mined by the direct-current method. The wattmeter method proved 
laborious when a large number of 

A, tests were needed; and it was found 

sufficiently accurate, and much 

quicker and simpler, to assume that 

the six terminals of the alternator 

gave voltages in the precise phase 

relation indicated by the geometrical 


Q R properties of Fig. 6, in which the 
points A,, Az, A, are 120 deg. apart 
and correspond with the current 

A; A, circuits, while the points A,P and 


QR are the extremities of two per- 
pendicular diameters. The centre 
P of the circle N denotes the neutral 
Fic. 6. point, The current vectors are 
NA, NA, NA, The vector NA, 
represents zero phase, while the angle between NA, and the vector 
joining the two points selected for the voltage applied to the 
moving coil circuit is Gi the phase of this voltage. When a non- 
inductive resistance was used with the moving coil, Ø, was the 
same as the phase of the moving coil current; but when a con- 
denser was used it was found that ¢, had to be diminished by 
90 deg., or increased by 270deg., in order to get the value to 
plot with 0. A few of the observations taken are given in Table II. 
Particulars are given in the column V of the voltage points chosen 
for the pressure circuits. Yi was not a measured quantity, but one 
calculated on certain assumptions from Fig. 6. Any error in these 
assumptions may serve to explain the slight divergence of some of 
the points obtained with the alternating-current tests from the curve 
deduced from the direct-current measurements, but the general 
agreement observed between the two seis of tests can only be made 
closer by putting any such error right. 


Table II. 
With resistance. | With condenser. 

V. | Qı = G. 0. V. $i. >. 0. 
AAs | 150 60 A3A2 — 90 180 27 
RP 135 67 NA» — 120 150 555 
NA3 120 | 87 AA -150 120 | 842 
RA; 105 94:5 RA, 165 | 75 125 
A-Q 124 A»P 120 30 | 1587 
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Another complete set of tests was made on this instrument with 
one of the coils, A,, reversed, so as to make the instrument unsym- 
metrical. The end of the coil A,, formerly considered positive, was 
thus made negative. The direct-current test yielded a curve between 
0 and $ of a most extraordinary character, yet & number of tests 
made by the alternating-current wattmeter method yielded points 
which plotted perfectly on the curve so found. 

Several other iron-cored instruments have been made, and the 
scales obtained by the direct-current method have been found by 
testing to be accurate on alternate-current loads. One of these 
instruments yielded a perfectly smooth curve between 0 and $, the 
sharp bends due to the slots as exhibited in Fig. 5 being eliminated 
by suitably distributing the winding. The shape of the 0 curve 
can also be controlled by suitably designing the magnetic circuits 
and by concentrating or distributing certain of the windings so as 
to secure & set of scale markings appropriate and convenient for use. 

We have throughout assumed that the load currents are balanced, 
The theory of these instruments on unbalanced loads is intricate. 
The writer has fully investigated this matter in a Paper entitled 
„The Theory of Phasemeters,” printed in the Philosophical Magazine 
for January, 1906. It is there shown that the accuracy of these 
instruments is not affected by variations of frequency or wave form 
or by the introduction of iron into the magnetic circuits. The error 
of a phasemeter on unbalanced loads may become serious, but the 
error is not really the fault of the instrument, since it is a precise 
function of the want of balance of the load. It is determined by 
the ratios of the currents in the three mains and not by the structure 
of the instrument itself. A number of phasemeters of different 
makes, if of the same type, and all connected to the mains in pre- 
cisely the same manner, will, if properly calibrated, all read the 
same whatever the nature of the load; but the common reading is 
not necessarily correct. 
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THE MEASUREMENT OF HIGH FREQUENCY CUR 
RENTS AND ELECTRIC WAYVES.* 


BY PROF. J. A. FLEMING, M. A., D.SC., F.R.S. 
(Concluded from page 671.) 


LECTURE IV.—Srationary ELECTRIC Waves ON Wires. 


In acoustics we are not only familiar with progressive waves 
travelling through space, but also with so-called stationary waves 
in pipes or on strings. 

Consider, in the first place, a very long wire immersed in an in- 
sulator ; it has a certain capacity and inductance per unit of length, 
and also a certain wire resistance and dielectric conductance per 
unit of length. If at any point of this wire we apply an alternating 
E.M.F., then at any instant any section or element of the wire will 
have a different electric potential in its two ends, and less current 
flowing out of it than flows into it. The drop in potential is due to 
resistance and inductance ot the wire, and the drop in current 
down the element is due to its capacity and the conductance of the 
dielectric. We can easily write down certain mathematical equations 
which express this fact symbolically. These equations also tell us 
that the voltage of the current does not instantly appear at all parts 
of the wire, but that if an alternating E. M. F. is applied at one place, 
the potential and current are propagated along the wire, with a 
velocity measured by 1/ CL, where C and L denote the capacity 
and inductance per unit of length of the wire. Also the amplitude 
of the current and potential is weakened as we pass along the wire, 
in a ratio depending ou R and K, the resistance of the wire and the 
conductance of the dielectric per unit of length of the wire. 

In the next place suppose that the cable is finite in lengtb, the 
result then is that the wave of potential or current is reflected at the 
open end, and by interference with the direct wave produces stand: 
ing waves of potential, just as when a rope fixed at one end is appro- 
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Fic. 26,—STATIONARY WAVES OF ELECTRIC POTENTIAL ESTABLISHED 
ON A HELIX By DIRRCT CoupLING. 


priately jerked at the other. In order that these standing waves 
may be produced, it is necessary, however, that the length of the 
finite wire shall bear a certain relation to the wave length of the 
potential wave on the wire. The distance from one loop to the next 
loop, or one node to the next node, is called half a wave length. 
and the relation between the wave velocity, wave length a0 
frequency is given by the well-known formula, wave velocity =wave 
length x frequency. Hence, since the wave velocity along the cableis 
1/ CL, if A denotes the wave length and n denotes the frequency. 
we must have the following relation: 1/,/CL=n,. 
Suppose, then, that we apply to the end of the cable or wire a high 
frequency E. M. F. with a frequency, n, we can do this by connecting 
the end of the wire to a condenser circuit having a capacity, Ci, an 
inductance, Il, so that the frequency n is defined by the equation — 
121/21 Ci Li, then it follows that the wave length on the wire of 
which the capacity per unit of length is denoted by C, and the 
inductance per unit of length by L, is given by the equation 
XZ CIL//CL. Suppose then that the wire is cut of such 8 
length J, that | bears the following relation to A: /=A/4 -9A4 5% 
&c., we shall have stationary waves produced on the wire. 
It is very difficult to show this experiment with a straight wire, 
because, for any frequency which we can command, we need a wire 
of such an enormous length, since the potential and current trave 
along the straight wire with the speed of light, but if we wind & 
fine, silk-covered copper wire in one layer of closely adjacent turns 
on an ebonite or glass tube, we can make a helix or conductor 
which has large inductance per unit of length, and hence, cot 


* Cantor lectures delivered at the Society of Arts, Nov. and Dec., 1905. 
Slightly abstracted. 
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paratively speaking, a small velocity of propagation. It is quite 
easy to make such a helix as that I now exhibit to you, on which 
the velocity is only 150th part of the velocity of light. It is for 
this helix in question 173 x 10° cm., or about 1,200 miles per second. 
The helix before you has the total length of 210 em. and 5,470 turns 
of wire. The capacity of this helix ‘per unit of length is C — 45x 10" 
--910 mfd., and the inductance per unit of length, L «32x 109 
210 cm. This helix is supported on insulating stands, and one 
end of it is connected with an oscillatory circuit consisting of a con- 
denser and variable inductance as shown in the diagram, Fig. 26. 
By properly adjusting this last-named capacity and inductance, we 
can create a wave of such length on the helix that the length of the 
helix is about one-quarter of the wave-length, and we shall then 
find that we have a stationary wave produced upon the helix which 
has a node of potential at the generating end, and a loop or maxi- 
mum of potential at the far end. 

This variation of potential is best shown by means of a neon 
vacuum tube which is held near the helix and moved about in the 
space around. It shows us the distribution of potential by the varia- 
tion in its glow. We can then vary the frequency of the oscillations 
in the condenser circuit so as to make the corresponding wave- 
length on the helix respectively equal to 4//3, 4 (5, 417, &c., and 
under these circumstances we find that there are nodes and loops 
of potential created upon the helix. When the neon tube is held 
near a node it does not glow, but when it is held near a loop of 
potential it glows brightly and we can create on the helix stationary 
electric waves having one loop of potential, two loops, three loops, &. 

The relation between the capacity and the condenser circuit, the 
inductance of the condenser circuit, and the observed wave-length 
in centimetres on this helix is given in the following Table : — 


Table V.—Observations made with a Helic-Wire wound on an Ebonite 
Core, and with an Ebonite Condenser, Variable Inductance «nd Neon 
Vacuum Tube to determine the Wave-velocity along the Helix. 


Capacity Inductance Observed Calculated 


Calcu- 


in mfds. in in ems. in 1 wave- wave- 

Oscillation. condenser condenser | frequency. length | velocity. 

circuit. circuit. " inems. WS in 

C. L. à X. ems. /seo. 

Fundamental. 0005835 , 110,000 0197 * 10˙ (371) 172106 
Ist Harmonic. 0:002887 35,000 | 0:583 „ 292 172 „ 
2nd - 0:001461 18,000 ;0977 „ 175 E oe 
2rd M 0:001464 ' 9,000 1379 „ 124 171 „ 
4th „ 0:001461 6,000 |170 „ 95 163 „ 

5th 0:001461 | 5,000 !|1:9 ss 80 152 
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From the above table it is seen that the wave-lengths of the first, 
second and third harmonics are very nearly in the ratio of 3: 5: 7, 
for 292 x 3 =876, 175 K 5 = 875, and 124 7 7 868. Hence the funda. 
mental wave-length should be 871. If we insert the value in Table V., 
and calculate the wave- velocity for the fundamental frequency, we 
find it to be 172 4105 em. per second, or exactly the same value as 
that obtained for the three succeeding harmonics. Hence, from the 
fundamental and the three succeeding higher harmonics, we obtain 
values for the wave-velocity which are closely identical, and equal 
to 172 x 10" cm./sec., and in very near agreement with the velocity 
of 174 x 105 em. sec. calculated from the constants of the helix itself. 

There is a slight falling otf in the velocity obtained from the fourth 
and fifth harmon‘cs, but the difficulty of measuring the small induc- 
tance then used in the condenser circuit is considerable. Hence, we 
may say that when a helix wound on an ebonite core is used, observa- 
tions confirm theory substantially, and show us that the stationary 
waves are formed as predicted, the wave-velocity being calculable 
from the observed inductance and capacity of the helix. This experi- 
ment shows us, therefore, in a very striking manner, the production 
of loops and nodes of potential of current on a conductor. An 
interesting point to notice is this, that the current in this long wire 
is not in the same direction at all parts of the wire at the same 
time, but there are places on this continuous wire in which there 
18 practically no electric current, and other places not far apart in 
which the current is moving in opposite directions at the same timc. 

I have applied such a helix as a means of measuring the fre- 
quency in a wireless telegraph antenna. Suppose that we have a 
wireless telegraph transmitter, and we desire to know the wave- 
length radiated from the antenna, we can do it in the following 
manner: Let a long helix, made as described, be connected through 
& small condenser with the antenna, and let a metal saddle slide on 
the helix, the said metal saddle being connected by a flexible wire 
with the earth (see Fig. 27). We can then adjust the position of 
this saddle so that by means of a neon tube we have one complete 
stationary wave, as indicated by the dotted line set upon the helix. 
We can measure the length of this wave, and, knowing the velocity 
of propagation along the helix, we can calculate the frequency of the 
oscillations. But this frequency must be the same as that of the 
oscillations in the antenna, and since the wave length of the wave 
radiated from the antenna is numerically equal to the quotient of 
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the velocity of light, divided by the frequency, we obtain in this 
manner the measure of the wave-length of the radiated wave. Prof. 
Slaby has employed a helix in the same way as an indicator or 
measurer of the frequency in a wireless telegraph antenna, only in. 
stead of using a metal saddle, he shortens or lengthens the helix, 
more or less, by holding it in the hand, and instead of using a neon 
tube he employs some fluorescent material, having particles of gold 
leaf disseminated through it, spread on paper fixed near the open 
end of the helix. When the helix is adjusted to be of such a length 
that this fluorescent paper glows most brightly, then it is known 
that the length of the helix is approximately one quarter of the 
stationary wave upon it. 

It will be seen, therefore, that there are two classes of cymometers 
or wave meters for measuring long electric waves. Tirst, the open 
cireuit, or helix type, and, second, the closed circuit. One of my 
own cymometers, which I have just described to you, and also that 
of Prof. Slaby, is of the open circuit type, and my other form of 
cymometer and that of Donitz are of the closed-circuit type. The 


Fic. 21..--Usg or a Lona HELIX AS 4 CYMOMETER FOR MEASURING 
THE WAVE LENGTH OF A WIRELESS TELEGRAPH TRANSMITTER. 


characteristic quality of my own form of closed-circuit eymometer 
is that in it the inductance and capacity are varied simultaneously, 
and in the same proportion, by one moveinent of a handle, and that, 
therefore, an index can indicate directly on a scale the wave-length 
of the radiated wave, and also render the scale showing the oscilla- 
tion constant equidivisions]. In using any form of cymometer it is 
essential that we should not alter the quantity we are trying to 
measure, thus, in using a closed-circuit cymometer which is coupled 
inductively to an antenna, the coupling must be very loose, that is 
to say, the mutual inductance between the antenna and the cymo- 
meter must be small, or else each oscillation in the antenna will 
give rise to two oscillations of different period in the cymometer, 
neither of which is that of the antenna, which we are desirous of 
measuring. Accordingly in my form of cymometer I have so arranged 
matters that we can get an indication by means of the neon tube 
with a very weak coupling indeed between the cymometer and the 
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Fic. 29,.—STATIONARY 
WAVES OF POTENTIAL 
ON A WIRE. 


Fic, 28, — STATIONARY WAVE OF ELECTRI- 
CAL FOTENTIAL ESTABLISHED ON A 
HELIX BY INDUCTIVE COUPLING. 


circuit tested, so that what the cymometer measures is the frequency 
of the oscillation or oscillations which only exist in the antenna 
when the cymometer is not there. 

Similarly, in using an open-circuit cymometer we have to avoid 
producing a change in the capacity of the aerial by an earthed con- 
ductor held near it, and so alter its natural time period. It is easy 
to avoid the above-mentioned errors with a closed-circuit eymometer 
when using a sensitive detector such as the neon tube. We can 
also make use of the cymometer shown to you to measure the 
wave-length of the arriving wave as received on the receiving an- 
tenna if we substitute a magnetic detector for the neon tube and 
coil a few turns of the receiving antenna round the spiral inductance 
of the cymometer. 

If we return again for a moment to the subject of stationary 
electric waves on spiral wires, I may draw your attention to another 
method of setting up electrical oscillations on a spiral wire by 
coupling it inductively instead of directly with the condenser cir- 
cuit, as shown in Fig. 28. In this manner we can start the free 
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oscillations in a perfectly-insulated helix. If we investigate the dis- 
tribution of potential of current by means of the neon tube or a hot- 
wire ammeter, we find that in this case both the free ends of the 
helix are nodes of current, but antinodes or loops of potential, and 
that the centre of the helix, where the inductive coupling takes 
place, is a place of current antinode and potential node. By appro- 
priately adjusting the frequency of the condenser circuit, we can 
establish harmonic oscillations on such a helix, and make loops and 
nodes of potential all along it just as in the case of the spiral insu- 
lated at one end only. In this manner of operating, the length of the 
helix proves to be rather less than half the wave-length on the helix. 

It has generally been assumed, and indeed may be shown by a 
certain simple mathematical analysis, that when oscillations are set 
up in an insulated linear conductor of the Hertzian type the wave 
length corresponding to the fundamental oscillation is twice the 
length of the wire, but it has been shown mathematically by Mr. 
H. M. Macdonald in his book on “ Electric Waves," that the length 
of waves is really 2:58 times the length of the linear oscillator, and 
this fact has been experimentally confirmed by Prof. Pollock and 
others. In experiments with helices I have always found that 
the distance from the open end of the helix tothe first potential node 
is much less than a quarter of the wave-length on the helix, that is 
to say, is less than half the distance between the two next nodes. 
Thus reverting to the helix of which data has been given to you, the 
diagram in Fig. 29 shows the distribution of the nodes of potential 
on the helix for the different harmonies used, and we see that the 
distance from the end of the helix to the first node is always less 
than half the distance between the two nodes. 

Theory shows that the distance between the first and second nodes 
is always exactly or very nearly half the wave-length, hence it follows 
that when we set up the fundamental oscillation on a helix by 
coupling it directly at one end to an oscillation circuit, the length of 
the stationary wave established on the helix is more than four 
times the length of the helix. In the same way, when a wireless 
telegraph antenna of the simple Marconi type is in operation, the 
wave sent off from it is more than four times the length of the wire, 
and by experiments with the cymometer I have found it is nearly 
five times the length of the wire, thus supporting the conclusions 
derived from Macdonald's theory. If, however, we insert in the base 
of the antenna an inductance coil forming the secondary circuit of 
a transformer, then the conditions are totally different, and it is a 
more difficult matter to ascertain the length of the wave radiated 
by such an aerial. 

The circuit of the oscillation transformer adds considerably to the 
effective inductance of the antenna, and we cannot even say that the 
radiated wave-length is five times, far less four times, that of the 
total length of the antenna and of the oscillation coil taken together. 
From experiments made with the cymometer I have ascertained 
that when using the ordinary forms of oscillation transformer used 
in wireless telegraphy the relation between the length of the wave 
radiated from the antenna to the length, l, of the wire forming the 
antenna itself and the length, “, of the wire forming the secondary 
cireuit of the oscillation transformer in series with the antenna, is 
given by an empirical formula of the form 

A=5 (l+ MI) 
where M is some number lying between 2 and 5. 

The only satisfactory method, however, of measuring the length 
of the radiated wave is to measure as described above, the frequency 
of the oscillation in the antenna by means of the cymometer. This, 
of course, will tell us where there are oscillations of one or two 
frequencies in the antenna, and will give us the corresponding wave- 
length for these two oscillations. In practical wireless telegraphy, 
when using oscillation transformers wfth a coupling coefficient 
lying between 0:4 and 0'6, one radiated wave may have from 20 to 
90 per cent. greater wave length than the other, and the lengths of 
these radiated waves are connected with the natural free frequency 
^ of the antenna by the formula. Thus, for instance, at Univer- 
sity College, London, I have an antenna consisting of four 
aluminium wires arranged fan-shaped, each 50ft. 6in. in length, 
conducted by a semi-rectangle of wire, and also connected to the 
secondary circuit. The capacity in the primary circuit is 1/40 of a 
microfarad, and the oscillation constant of this condenser circuit 
and the antenna, each taken separately, is 6'9, but when the antenna 
and condenser circuits are coupled together with a transformer 
having a coefficient of coupling of 0:5, I find two resultant oscilla- 
tion constants in the aerial having values 5 and 8'5 corresponding 
with waves of 1,000 and 1,700 ft. long respectively. The longer of 
these two waves is the more energetic and the less damped, the 
ratio of the damping being about 3 to 1. 

In conclusion, I may indicate a tew outstanding problems in con- 
nection with the measurement of long electric waves which have 
not yet received complete solution. We have much need of a more 
simple quantitative wave detector which will provide means for 
determining the maximum intensity and damping of the waves 
impinging on a receiving aerial. If we possessed this, and had de- 
tails as to the sending apparatus used, we should have data which 
would enable us to determine approximately the distance of the 


sending stations, provided we were not working over distances at 
which atmospheric ionisation becomes objectionable. In the matter 
of transmitters, the objections to the use of the spark-gap are many 
and serious. It will no doubt be found possible at some time to 
solve the important practical problem of producing continuous 
trains of electric waves of known or regulated amplitude. When 
this is done many other problems will receive solutio», but in spite 
of numerous patents and announcements nothing satisfactory has 
yet been found. "The important practical problem of locating the 
radiant point has attracted many inventors, and it is possible that 
before long a solution may be arrived at in a manner least expected. 
Such progress has, however, been made in dealing quantitatively 
with the problems of high-frequency currents and electric waves 
that we have every confidence that in time these outstanding 
problems will be successfully solved. 


NOTES ON THE CONSTRUCTION AND MAINTENANCE 
OF OVERHEAD EQUIPMENT.* 


BY ROBERT N. TWEEDY AND H. DUDGEON. 


(Concluded from page 713.) 


Trolley-wire and Trolley-wire Ears.—Until quite recently the 
general practice has been to use circular trolley wire fastened to the 
supports by sweated ears. The ears have been either deep or 
shallow grooved, the former encircling the wire almost completely, 
and the latter only in part. Very few have refused to recognise 
that circular wire suspended in this way is unsatisfactory, but the 
fault lies with the ears and not withthe wire. Many attempts have 
been made to overcome this difficulty with mechanical ears of 
various kinds, but without full success. The only problem involved 
is to provide an absolutely smooth and unbroken path for the trolley- 
wheel. If there is any change of section or gap in that path the 
wheel must jump, with the result that when no current is passing 
to the car the effect is identical with the effect of car-wheels at the 
joints of rails, and that when current is passing a more or less 
destructive arc is formed. This trouble is the direct cause of the 
substitution of flexible suspensions for rigid suspensions on bracket- 
arms, for double insulation could be managed without the “ bow- 
string.” So long as the trolley-wheel runs with perfect smoothness, 
flexible suspensions have no particular advantage over rigid suspen- 
sions, if the trolley-wire is as taut as it ought to be. In fact, we 
suggest to this audience that economies may be made in this direc- 
tion now that figure 8 and grooved wire have come into fashion. 

There is no doubt of the efficacy of 8 wire in supplying the desi- 
deratum mentioned above, but the grooved section hardly does this, 
as the ears cannot be made to clear the trolley-wheels. Neverthe: 
less, the use of 8 wire is not extending in any marked degree. Two 
well-known firms of wire-drawers replied to an inquiry as to the 
ratio of 8 and grooved wire to circular supplied by them in the 
following terms :—(1) „We cannot say exactly, but the proportion 
of figure 8 is very small, and we have been informed that this ke 
being practically discarded in America, where it was very much use 
a few years ago.“ (2) The present ratio of demand for grooved is 
about 10 per cent. of the round, while figure 8 is practically ceased 
to be used according to our experience." These makers state that 
the extra cost of grooved and 8 wire (weight for weight) is from 
£2. 7s. to £3 per ton, but a large user of 8 wire writes that “ there 
is no difference in the cost of wire, makers quoting us the same price 
per pound for each type.” In any event, the difference in price 
almost negligible, and might become so altogether if either section 
were used to the same extent that circular wire is now. 

Then with regard to erection, a correspondent who has designed 
a complete line of fittings for both grooved and 8 wires, and 
supplied large quantities of both, but has not carried out the erection, 
says: The first cost of the fitting for the grooved wire is slightly 
more than the round, but not so much as in figure 8. It is very eas? 
adjusted when up, and the wear on the fittings is practically nil. The 
wear of the wire is less than in the sweating system, as there 
practically no under-running, and there is not the objection ° 
having heated wire as in the sweating. . . . The objection V. 
figure 8 wire is that it is more difficult to erect than the groove 
wire, and more expensive in fittings, and in requiring more ex- 
perienced men to fix it, but when properly fixed makes a very satis: 
factory job." On the other hand, the user quoted above on pr 
says that there is no greater difficulty in erecting figure 8 shan 
circular wire of similar sectional area, contractor's price for tw? 
recent contracts being the same per 100 yds. for both. . . > Oae 
section we have had working has given us no difficulty or 
trouble of any description,” and he adds: ... in my opimo? 
figure 8 is much better than grooved, one of the chief reasons being 
that the top lobe of the figure 8 allows a much better grip for ear“ 
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than grooved wire, also the bottom lobe, if you used, say, 2 0 section, 
can be made so that the contact area to the trolley-wheel is equivalent 
to 4/0 circular." 

The fact has to be faced that circular wire with the present forms 
of ear means continual expenditure for repairs and an unpleasant 
feeling that too much depends on the linesmen. Under these con- 
ditions there are nearly 100 potentially weak points in every mile. 
We submit an ear for your criticism which we have some reason to 
believe fulfils the requirements, and as we have not protected it we 
do not hesitate to bring it before you in this manner. The great 
objection which we foresee will be raised against it is that it is a return 
to soldering just when everyone is trying to make mechanical ears for 
circular wire successful. We have no new excuse to offer, and only 
venture to express an opinion that copper may be soldered to copper 
easily and cleanly without burting the wire, and that a bad workman 
will spoil anything. Moreover, in every length of trolley- wire sold 
there are several points which have been heated for soldering after 
manufacture, and in this ear the soldered area is less than has been 
proposed before ; but the area is quite enough, and the part soldered 
to the wire is made of copper tapered off to flexible ends, in order to 
overcome the tendency of ordinary shallow-grooved ears to part from 
the wire at each end because of their inability to follow the small but 
frequent movements of the trolley-wire at the points of suspension. 
These ears put circular wire on the same plane as 8 wire. Whatever 
ear giving these advantages is to be used, we think that it is better to 
continue the use of circular wire even though 8 be as cheap, as easy 
to erect and as satisfactory in use. That is almost entirely because 
we do not not consider any other than circular wire can be quite as 
satisfactory in the long run. 

Out of the 47 corporation tramways which answered Mr. McElroy's 
question as to the size of wire in use in 1904, 14 use 1,0, 4 use 2,0, 
15 use 3/0, and 17 use 40 S.W.G. circular wire, these including 
three tramways on which two sections are in use. In a few cases 
there is some difficulty in determining from the printed replies 
whether the sizes are given in B. & S. or S.W. gauge, and in view 
of the difference between the two clear distinction ia desirable. It 
is evident that the tendency in 1904 was towards heavier sections 
than the 1 0, which was almost a standard for several years, and 
during the interval that tendency has become more strongly marked. 
In face of such a definite expression of opinion it will seem rashness 
on our part to suggest that the factors which have led to this radical 
change are not sufficiently clear. 

Mr. Sayers said, in his Paper before the Tramways and Light 
Railways Association,“ that there is no electrical necessity for 
using any wire larger that 0 S. W. G. unless the traffic is 
extremely heavy," and in certain other special cases, as on curves 
of short radius. The average density of traflic is not what Mr. 
Sayers means by “extremely heavy," nor is it likely to become so. 
The necessity for heavy wire on the electrical count being removed, 
the mechanical count alone remains, and on this point every engi- 
neer has his own opinion, as it does not lend itself so readily to 
exact demonstration. Our opinion is that an equivalent section to 
2/0 circular wire is the maximum required by the average tramway. 
The following table shows the relation between the four sizes in 


use :— 
Table I. 


| | Breaking strain. 


Di t | Area, aid 7 eae =o ty REC E p^ Cost 
8. W.G. TR Square For 27 to For 4% to Weight 5 ce 
a inch. 3% elonga- 43% elonga- per mile. ° lb. 

tion. Lb. tion. Lb. Lb. B 

4 0400 012566 6,410 5,550 5 2,650 £117 

8 0:372 010868 5,870 4,790 2,220 101 

2 0348 009511 5,140 4,195 1,940 89 

1 0:324 0:08244 4,620 3,635 1,680 77 


Therefore, those tramways using 4/0 have sunk £80 and £56 per 
mile more than they need if they had used 1/0 or 2/0 respectively ; 
and those who have used 3/0 have sunk £48 and £24 extra. 

There is a real need for larger contact area between trolley- wheel 
and wire than is possible with 1/0 or even 2,0 circular wire, and it 
may be that this need has helped engineers towards the use of 3/0 
and 4/0 circular wire, but the same effect can be obtained in a 
cheaper way by rolling 1/0 or 2/0 wire to a flattened curve on the 
under side. Whether that is done with circular, 8, or grooved wire 
must rest with the individual engineers, and probably figure 8 and 
grooved wires are not feasible in such a size as 1/0. We are the 
more insistent on the subject of returning to smaller sizes because 
the figures of wear which we give below show clearly that, points of 
suspension apart, No. 0 S. W. G. has a useful life which meets all 
present requirements. 

Wear of Trolley Wire.—Trolley-wire wears from four causes: 
(1) Rolling friction due to trolley-wheels. (2) Sliding friction due 
to trolley-wheels in fixed heads on curves and badly aligned wire. 
(3) Arcing due to high current density. (4) Impure atmosphere. 
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Although circumstances have prevented the figures being com- 
plete, and although much remains to be done in this way by other 
and more competent observers, we think that the general statement 
above is fairly well borne out, and that there is some positive 
foundation for our conclusions :— 

(1) That the depreciation due to rolling friction is almost negli- 
gible. (2) That sliding friction may be reduced to the same negligible 
quantity by attention to alignment and by the universal use of 
swivel trolley heads of the freest type. (8) That arcing is the most 
serious trouble of all, and must be discounted by the use of modified 
trolley-wire section and & complementary trolley-wheel. (4) That 
the effect of an impure atmosphere requires further elucidation. 
(5) That the method of suspension does not affect the wear, and (6) 
That the effects of (a) height of wire and (b) pressure of trolley- 
wheel require careful examination. 

In all the following tables the original diameter of the wire was 
0:324 in. maximum. 


Table II.— Illustrating Conclusion 1. 

Observation No. 1.—Line six years old. Level road. Single wire join- 
ing two wires at junction. Diameter of single wire 0:312 in. ; diameter of 
double wires 0:315 in, and 0:817 in. 

Observation No. 2.—Same conditions. Another junction. Diameter of 
single wire 0302in.; diameter of double wires 0:310 in. and 0:3105 in. 
(Nos. 1 and 2 together also illustrate Conclusion 6.) 

Observation No. 38.—Line two years old. Level road. Diameter of up 
wire 0:3185 in. ; diameter of down wire 0:3180 in. 

Observation No. 4.—Line two years old. Levelroad. Diameter of up 
wire 0:3205 in.; diameter of down wire 0:3210in. (Nos. 3 and 4 together 
also illustrates Conclusion 6.) 

Observation No, 5.—Line five years old. Level road. Diameter of up 
wire 0:3095in. and 0310 in.; diameter of down wire 0 311 in. and 
0:3115 in. (No. 5 also illustrates Conclusion 4.) 

The results of Observations 1 and 2 are discrepant, perhaps, because in 
the second case the wires are lower than in the first. Observations 3 and 4 
are discrepant for the same reason. Observation 5 was taken over a rail - 
way bridge, and it is thought that the somewhat large reduction for a 
level road is due to fomes from the engines. 


Table IT[.—Chiefly to Illustrate Conclusion 3. 

Observation No, 6.—Line five years old. Steep hill (1 in 12). Heavy cars. 
Diameter of up wire 0:307 in.; diameter of down wire 0:321 in. 

Observation No. 7.—Line five years. Level road, but measurements 
taken at starting place. Diameter of single wire 0:317 in. 

Observation No. 8.—Line two years old. Slight hill. 
wire 0:315 ip. ; diameter of down wire 0:320 in. 

Observation No. 9. —Same line. Level starting-place. 
0:317 in. and 0:3175 in.; incoming wire 0:822 in. 

Observation No. 10,.— Same conditions as 9, on another line five years old. 
Outgoing wire 0:312 in. and 0:318 in.; incoming wire 0:3175 in. and 0318 in. 

Observation. No. 11.—Line two years old. Hill Up wire 0:8175 in.; 
down wire 0:320 in. 

Observation No. 12.— Line five years old. Hill(lin 11). Upwire 0:8075in., 
0:3085 in. and 0:3080 in. ; down wire 0:320 in., 0:320 in. and 0:319 in. 

Observation No. 13.—Line five years old. Steep hill. Measurements 
taken at intervals of 40 yards. Up wire 0:308 in., 0:314 in., 0:307 in. and 
0:307 in.; down wire 0:320 in., 0:319 in., 0:3175 in. and 0°3175 in. 

Observation No. 14,—Line two years old. Steep hill Wires higher 
than usual (21 ft. € in. to 22 ft.). Up wire 0:319 in. and 0:3195 in.; down 
wire 0:322 in. and 0:322in. (These results may be compared with 11.) 

Observation No. 15.—Line four years old. Level. Both wires 0:3195 in. 
and 0:3205in. Same line, steep hill: Up wire 0:3105in. and 0°311 in.; 
down wire 0°3205 in. and 0:320 in. Same line, steep hill: Up wire 0:8145 in.; 
down wire 0:319in. Same line, steep hill: Up wire 0:31iin. and 
0:813 in.; down wire 0:319 in. and 0:319 in. 

These observations eover some 20 miles of route operated under divers 
conditions, and they seem to prove Conclusion 3 to the hilt. At the same 
time, taking a general view of the whole, it is probable that the first wear 
is rapid down to a certain point, both on up and down lines, and there- 
after does not proceed at such a rate. That requires more substantiation 
than we are able to give at present, but the figures suggest that whether 
a line is two years old or six years old, the down wire has worn much the 
rame. Careful records kept from the beginning of traffic on a dozen lines 
scattered over the country are sadly needed. 


Table 1V.— To Illustrate Conclusion 4. 

Observation No. 16.— Line six years old. Hill by gasworks, 
0:3025 in.; down wire 0, 3095 in. 

Observation No. 17,—Line two years old, in smoky atmosphere. 
wire 0:316 in. ; down wire 0:320 in. 

Observation 16 is not of great value by itself, but it may be compared 
with No. 13, where the hill is steeper and the traffic, if anything, heavier. 
In such circumstances, we should look for the down wire to be smaller 
in No. 13 than in No. 16, but the reverse is the case, and the only reason 
we can suggest is that the atmosphere in No. 13 was comparatively pure. 
Moreover, an abnormal reduction in both wires of No. 16 is to be noticed. 
No. 17 is an example of a smoky atmosphere causing no apparent damage. 


Table V.— To illustrate Conclusion 5. 
Observation No. 15.— Line five years old. Level. Measurement taken— 


Diameter of up 


Outgoing wire 


Up wire 


Up 


(a) 3 in. from end of ear at a rigid support 317 in 
(b) 6ft. from end of ear at a rigid support.......... 0:317 in 
(c) Half way between rigid and flexible suspensions.. 0:815 in 
(d) 6 ft. from flexible suspension 0:317 in 
(e) 3 in. from flexible suspension .................. 0:317 in 
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Observation No. 19.—Line five years old. Hill, span-wire construction. 
Measurements taken— 


(a) 4in. from ear .......... .. Up 0308in. down 0:320 in. 
(b) Midway between ears. ., 0.307 in. ,,  0322in. 
(c) 4in. from next ear ........ „ 03085in. „„ 0.320 in. 


These seem to illlustrate Conclusion 5, that the method of suspension 
does not matter, but more proof is needed to settle that conclusively. 


Table VI. 


Observation No. 20.—Wires held rigidly by ears at short distances 
apart under bridge. 11 ft. 3in. clearance between wire and rail. Usual 
clearance beyond bridge. Measurements taken on— 

(a) One wire under bridge. 0:322 in., 0:320 in., 0:318 in., 0:318 in. 

(b) Same wire clear of bridge 0:319 in., 0:320 in. | 

e) Other wire under bridge 0:315 in., 0:316 in., 0:316 in., 0:316 in. 

i Same wire clear of bridge 0:318 in., 0:317 in. 

Observation No. 21,-—Line five years old. 
One bracket arm between two span wires. 

No. 1. Span wire.— Trolley wire 19 ft. 7 in. from rail. 

No. 2. Bracket arm.— Rigid suspension wire 21 ft. 4 in. from rail. 

No. 3. Span wire.— Trolley wire 20 ft, 6in. from rail. 


Wires very slack. 


(4) 6 in. from end of ear ........ No. 1 0:317 in. 
(b) 9 ft. „ „„ Rate ae „ 0.3175 in. 
(c) 60 ft.: 55 w "PII N » 9 9 iv. 
(d) 6 tt. A fen, "da S 0o20 ip. | 
j — qe 35b erao „ 0°320 in. Towards No.1 
(f) 6 in. „„ nee „ 0°318 in. 
(g) 2 ft. x Ac RENAA „ 0°319in. Towards No. 3 
(h) 60 ft. » „ „ 0:320 in. 
(i) 2 ft. „ No. 3 0:317 in. 
(j) 6 in. "n emm . 0:317 in. 


Observation No. 22.—Same line as 21. 


Steep hill, span-wire construc. 
tion. Wires fairly tight, 


0 6 in. from ear .... Up wire 0 in., down wire 1 in. 
(b) Centre of span .... „ O' in. „ „ 0322 in. 
(c) 6 in. from next ear : „ 03085 in., „ „ 0320in. 


Here we have three seemingly conflicting results. 

In the first place, Observation 20 demonstrates that the wear is in- 
dependent of the height of the trolley-wire under peculiarly harsh circam- 
stances. Secondly, Observation 21 points toa much slighter difference in 
height, causing variations in diameter, and last there is Observation 22, 
in which the results on the up wire are directly contradictory of No. 21, 
while the down wire is in agreement with it. 

We do not advance any explanation of the first contradiction, but 
suggest that the second is due to the fact that at the point farthest from 
the points of suspension of a wire which is passing current to a car, the 
contact pressure of the trolley wheel must be less whenever it lifts the 
slack wire above the points of suspension ; but the whole subject merits 
extended and patient observation by someone who will not try to make 
figures fit theories. 


Concluston.—In conclusion, we would say that, however erroneous 
may be our observations and our deductions, however far-fetched 
and inopportune our suggestions and our strictures, we have the 
satisfaction to know that this Paper has been written as the indirect 
result of practical experience, gained since the year in which elec- 
tric traction made a substantial start, and as the direct result of 
several months’ labour and thought. We submit it to your criti- 
cism as an earnest attempt to ventilate the question of lowering 
capital expenditure. | 

Our best thanks are due to the following firms for courteous 
replies to inquiries :— Messrs. S. Dixon & Son, R. W. Blackwell & 
Co., Estler Bros., W. F. Dennis & Co., John Spencer (Ltd.), Jas. 
Russell & Sons, and A. Dickinson & Co., consulting engineers ; also 
to R. F. Browne, Esq., of the Birmingham and Midland Tramways 
Joint Committee, who has taken much trouble in supplying us with 
information out of his experience. We are indebted also to the 
Birmingham and Midland Tramways Joint Committee for most of 
the specimens exhibited to-night. 


DISCUSSION. 


Mr. H. M. SAYERS, in a written communication, sympathised with the 
authors in their attack on needless expenditure in overhead construction. 
He suggested that every specification for overhead work should provide 
that no two metals galvanically different should be in contact. The use of 
insulated bronze bolts was, however, strongly resisted by contractors, and, 
in fact, the breakages of the screwed ends were excessive, Iron or steel 
bolts deteriorated very badly just above the ears, and also rusted upwards 
and under the insulation as observed by the authors. He found it hard 
to understand the authors’ statements with regard to the difliculties 
experienced with bronze bolts. Electrolysis would no doubt lead to a 
metallic deposit advancing from the edge of the hanger-bolt socket towards 
the line surface of the bolt. But this presupposed some solvent of the 
metal, and a strong solution, since weak solutions and high pressures 
led to the evolution of gas and the formation of a loose non-coherent 
metal paste of high resistance. It did not seem that the somewhat 
more rapid oxidation of the deposited iron could come into play, since 
so long as the line was alive it would be negative to the electrolyte 
and much mingled with hydrogen. He had seen many iron bolts that 


had failed in bad atmospheres, yielding iron sulphate, but believed that : 


the breakdown was generally due to charring of the insulator surface. 
Hence, if shellac and other organic substances were discarded and hanger 
bolts insulated with porcelain reels, strung in the span wire as suggested, 


lee 
the most serious trouble with overhead work would disappear. He did 
not agree with the advocacy of slack wiring. It was mechanically wrong 
just as were slack tension bars in a bridge truss. But overhead work 
might be overstrained, especially when put up in the summer. He had 
dealt with the matter of wiring tension. and partly with the cause of wear 
of ears in his Paper read before the Tramways and Light Railway Aseo- 
ciation last year.* He thought that the authors’ figures and examples 
did not entirely justify their explanations, He suggested that what was 
wanted in an ideal trolley wire was uniform vertical rigidity, and any 
departure from uniformity must result in local wear. 

Mr. H. E. YERBURY, in a written communication, said he was strongly 
impressed with the desirability of placing all telephone and Post Office 
wires underground. In Sheffield this had been done in several instances 
The Corporation bore approximately half the expense. He thought that 
the poles in any section should be kept ag nearly as possible of one 
diameter, the thickness being varied according to the strains. He be- 
lieved that to dispense with the base would shorten the life of the pole, 
In Sheffield they painted the poles once a year, and raised all bases and 
collars, which was a simple matter when only a thin film of mastic cement 
was used at the joint. In some parts of their system the atmospheric 
conditions were very bad, and they found it economical to use phosphor 
bronze or copper span and guard wires, as galvanised material did not 
last longer than about three years. They had discarded ordinary hanger 
bolts, as the rnst split the insulating material, and used either galvanised 
or sheradised insulated bolts which lasted several years longer. In his 
opinion, porcelain reels were entirely satisfactory on pole straps or flexible 
suspensions. He did not agree that flexible suspensions had no advantages 
over rigid suspensions. With a one to two-minute car service there wa: 
always a certain amount of see-saw” action, and it was better for 
the ear to assume the same angle as the wire than to remain in a 
horizontal position. He approved of deep-grooved ears, unsweated, and if 
of correct shape and properly clamped there should be no sparking. In 
Sheffield they had discarded soldered ears for about five years with gratifying 
results, Wire of 8-section was desirable where wall rosettes were used as 
it was less noisy than ordinary wire. He was surprised that no mention 
had been made of either phosphor bronze or “ Phono ” trolley wire. They 
had had both materials in use about four years with good results, the only 
drawback being the comparatively high resistance. He could not agree 
that arcing was the most serious trouble, as there should be no signs of it 
on an efficient system. i 

Mr. HENRY MOZLEY (Burnley) wrote that improvements in the 
direction of reducing expenditure would enable many a branch line to be 
1 8 1 on which at present there was no prospect of meeting capital 
charges. 

Mr. HENRY LEA said that the sizes of poles recommended by the 
British Standards Committee were the result of very careful investigation 
and, he thought, should be accepted. The authors had referred to the use 
of brass bolts. This was about the last material that should be used in 
damp situations. In the Lorain system in use at Wolverhampton there 
was nothing to be seen above the surface, and there was a remarkable 
freedom from breakdown. He believed that it was now being run ata 
lower cost per car-mile than any other tramway of the same size in the 
country. i 

Mr. C. W. HILL said it had been suggested that the guard wires might 
not be at the same potential as the wires they were supposed to protect, 
since the latter might be connected with earth in a certain position near 
the rails, where the potential was higher. or lower than at the point 
where the guard wire was bonded to the rails, the difference being any: 
thing up to the Board of Trade limit of 7 volts. It was claimed that this 
effect was likely to give false instrument readings, and, so far as railways 
were concerned, it might be the cause of accidents. With regard to the 
Standard Committee’s poles, he had found from actual load tests within 
the specified limits that all the deflection took place in the bottom sec 
tion. The detrimental effects on the life of the poles due to baees could 
be overcome by a liberal use of Dr. Angus Smith’s compound, by coning 
the concrete at the ground level and by properly caulking round the top 
of the base. With reference to fittings, he had found gun-metal per- 
fectly satisfactory where properly galvanised span wires were used, and, 
in any case, the author's remarks only applied to straight line hangers, 
as he assumed galvanised thimbles were now used on all new work. He 
believed the grooved circular trolley wire would prove more satisfactory 
than the 8-section. His experience showed that the greater the rigidity 
of the suspension the greater the wear due to increased arcing and bam- 
mering. He was also convinced that too much tension on trolley-pole 
springs increased the arcing and hammering to a considerable degree. 

Mr. R. F. BROWNE quoted the results of some tests on three types of 
tramway pole. The first was a three-section pole 7§ in. by 0:4 in., 6 in. by 
0:8 in., and 5§ in. by 0-26 in., weighing 8401b. The second a taper pole, 
tapering from 7 in. by 0°43 in. to 43 in. by 0°43 in., weight 865 Ib. The third 
was the British Standard medium size 88 in. by 0:34 in., 73 in. by 0°31 iD. 
and 63 in. by 0-25 in., weight 875 lb. The first gave a 6 in. deflection with 
a 500 Ib. pull, and a permanent deflection of 3 in. with 1,0001b. The 
second 3} in. and pe in. respectively for the same pulls, and the British 
Standard pole 53 in. deflection with 750 lb., and 8 in. permanent set with 
1,250 Ib. The latter was much the strongest although the weight varied 
very little. The joints of the three section poles added to the weight when 
compared with the taper pole. The taper pole cost about 9s. more than 
the British Standard. 3 ; 

Mr. P. J. PRINGLE (Burton-on-Trent), in a written communication, 
said he had recently closely examined the overhead work in Burion-on 
Trent, which had been erected 2} years ago, and had found decided 
evidences of bolt deterioration. He believed that the shield introduced 
by the authors would remove the cause of the trouble and he was Laving 
JJ TT 


See The Electrician, Vol. LIV., pp. 553, 593 and 633. 
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these fitted in all extensions. He suggested that the authors should 
modify the shield so that it could be fitted to existing hangers without 
removing the bolts. On a hill with a maximum gradient of 1 in 114 he 
had had to replace some of the ears on the upline, which were of the 
ordinary deep groove pattern with 3/0 circular wire in about 1} to 2 
years. He found the wear on the up line trolley wire in the vertical 
plane from 5 to 6 mils. more than on the down line. The side wear on the 
trolley wire towards the end of the ears, owing to the rapid wearing awa 
of the ear (no doubt principally due to arcing) was in some cases as muc 
as 25 mils. No mention had been made of the greatly - reduced conductivity 
of the ear compared with the trolley wire, and this, coupled with the 
reduced contact surface between the wheel and the ordinary ear, caused 
the pitting appearing on ears. This was very marked on up grades, the 
trolley wire on the down line arr ns such appearance, 

Mr. E. N. TWEEDY, in reply to the discussion, paid a tribute to the 
important share which Mr. Dudgeon had taken in the preparation of the 
Paper. It was he who had discovered that the deterioration of hanger 
bolts and secondary insulators was due to electrolysis, and it was he who 
had followed through to logical conclusions the whole subject of the wear 
of trolley wire and ears. With to Mr. Sayers’ communication, he 
had samples on the table which went far to prove his (the author’s) asser- 
tions, and a careful study of all the circumstances which attended the 
deterioration of insulators left little room for doubt in the minds of the 
authors that not only were bronze bolts not exempt from this in- 
sidious form of decay, but that they were actually more prone to 
failure tban iron bolts. There was some doubt in his mind as to 
whether Mr. Sayers objected to slack trolley wire or to elack span wire. 
Pereonally he thought that trolley wire ought to be as tight as was con- 
sistent with its ultimate strength, and that span wire ought to be much 
slacker than it now was. although there was no necessity to go to the 
extremes of which Mr. Hill spoke. As to the satisfactory results obtained 
with gun metal fittings attached to the line by galvanised span wire it 
was only to straight line hangers that the authors referred, and it was 
difficult to see how the best galvanising could prevent local action between 
the dissimilar metals. Apart from that question altogether the use of 
gun-metal was an extravagance so long as malleable iron or some such 
cheap metal gave gatisfactory service. The authors believed that, given 
proper ears which did not obstruct the passage of trolley wheels by 
coming into contect with them under any circumstances, and a wire no 
Ager than 2/0 S. W. G, but rolled with a specially large radius for the 
under-side, then the heaviest city service would not depreciate that wire 
to anything like the extent that the largest wires now used were depre- 
ciated under the generally defective methods of suspension now in use. 
While the strength of an uncircular section was perhaps 10 or 15 per 
cent. less than the strength of an equivalent circular section, the 
authors’ contended that a 1/0 S.W.G. circular wire had proved itself 
strong enough for safety over 10 years’ service under bad conditions, 
and that no barm would follow the use of a 2/0 S. W. G. wire even 
though its ultimate strength was no greater than a 1/0 S. W. G. 
wire. Undoubtedly the degree of tension on the trolley pole was of 
great importance wherever anything but “figure-eight’’ wire was 
used, but the authors’ point was that the wear of the wire between the 
ears seemed to be unaffected by the tension ; that was to say, the measure- 
ments given went to prove that rolling friction was of little importance as 
a factor in wear. Mr. Yerbury expressed surprise that the new phosphor- 
bronze trolley wires were not used more, but the extra strength they gave 
was not required, while the resistance was very much higher than that of 
hard drawn copper. Until that dey the speaker had not heard of '' shera- 
dised " hanger bolts, but there was a sample on the table now, and he 
assured his audience that, no matter how the metal was treated, so long as 
it remained metal, and so long as the protective ccating was metallic, 
electrolysis would set in with finally destructive results provided there 
was leakage, and leakage which could not be prevented unless the insu- 
Jator was kept dry. He assured Mr. Pringle that attention was now being 
given to the problem of attaching the patent “ shields to the bangers 
without removing the bolts. It was necessary to clear up the general 
: misconception of the authors’ meaning when they spoke of the serious 
wear due to arcing. They did not refer so much to the arc strack some- 
times between the trolley wheel and the end of an ear at the moment of 
impact, or at the moment of leaving, as to the arcing (not visible to an 
observer unless on a level with the wire) which was due to the excessive 
current density at the actual contacts either when the car was taking 
heavy currents from a small section wire, or when the section of the path 
presented to the trolley wheel was enlarged, and the contact accordingly 
diminished when an ear of the ordinary type was encountered. 


— — —— — — Ves — 
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Large Electric Power Scheme in Sweden. The scheme for 
transmission of power by a submarine cable from Sweden to 
Denmark, to which we alluded in a note on p. 277 of the The 
Electrician for December 22nd, has, according to Engineering, 
been abandoned for the present. It is proposed, however, to 
distribute power over a large urea, including all the principal 
towns in South Sweden. The generating station will be placed 
at Höganäs, and power will be obtained from four waterfalls 
on the Lagaa River. A portion of the power will also be derived 
from the coal found in the Höganäs district, which, although 
of too poor a quality to stand the cost of lengthy transport, 
is expected to answer satisfactorily when used for local power 
stations, | 


OPENING OF THE NEW POST OFFICE CITY 
EXCHANGE. 


The change-over of all the subscribers on the Post Office 
“ Central" exchange to the “City” exchange took place on 
Saturday, and although it is doubtless not the first time a 
complete exchange has been changed over from ono switch- 
board to another, it is certainly the first time that it has been 
done in the case of an exchange of such magnitude. The 
number of subscribers and junction lines transferred was about 
14,000. | 

It will be remembered from the description of the exchange 
published in our issue of January 26th that the subscribers’ 
lines to the “ Central " exchange have been gradually connected 
up to the new board by means of a subsidiary intermediate dis- 
tributing frame. Owing to the fact that the two exchanges 
have distinct power circuits, and that it was not advisable to 
connect tho new batteries in parallel with the old one, the new 
circuits could not be connected right up to the switchboard ; 
but each line was isolated at the cut-off relay by inserting a 
thin slip of glass—a microscope glass, in fact between tho 
contact of the cut-off relay. At 4:30 on Saturday afternoon 
everything was made in readiness for the simultaneous change- 
over of all the lines on the maia distributing frame of the 
old exchange. Lengths of tape were passed behind each line 
of heat coils, and men stood ready to pull these out when 
the signal was received. This, of course, isolated all the 
lines from the old exchange, and, immediately this had been 
done, the operators sitting ready at the new switchboard com- 
menced to plug into every one of the subscribers’ answer- 
ing jacks. It bad been previously determined that by plugging 
into the jack three times in quick succession, and thus causing 
the relay to act three times, tho dropping out of the micro-. 
scope glass already mentioned would be ensured. The board 
had been manned with its full complement of operators, and 
this work only took a quarter of an hour from the time the 
signal was given to pull out the heat coils of the old board. 
Every lino was then proved by ringing up the subscriber, but, 
of courae, as it was Saturday afternoon, there were several 
"can't gets.“ This process was continued up to 10 p.m., and, 
in the meantigne, mon were told off to test that the circuit of 
the lines upon. which no reply was received was quite in order 


within the exchange from the main distributing board to the 


switchboard. On Monday morning this work of trying the 
lines both in and outside the exchange was resuined and con- 
tinued up to 10 a.m., when the ordinary full load came on; and 
on Tuesday morning a staff of young operators was put on tho 
multiples of the spare positions of the junction board to verify 
the remainder. 

It is interesting to note that over £200 worth of heat 
coils were withdrawn and £20 worth of microscope glasses 
were used in connection with the change-over. The men 
who pulled out the heat coils wore canvas shoes to mini- 
mise as much as possible damage to the fallen coils in collect- 
ing them, and a large sheet was hung up behind the men to 
catch the coils as they flew out. The microscope glasses 
were caught in a sheet placed below the relays, but in 
this case also there were necessarily a certain number of 
breakages. Mr. John Gavey (Engineor-in-Chief to the Post 
Office) and a party of his staff, witnessed the pulling out of tho 
heat coils, which struck against the sheet with a noise like 
hail. They then proceeded to the lamp resistance framo, and 
found that only about 1 per cent. were glowing (indicating 
carths on B-lines), and about the same number of calling 
lamps were glowing on the switchboard (indicating shorts 
and earths on A-lines). This very small percentage of faults 
was set right by five o’clock on Monday, when it was found 
that there were no glows left. | | 

It may be mentioned, although it will have been gathered 
from our previous article, that the subscribers changed over 
will retain their old numbers and the appellation “ Central," 
but, as a matter of fact, they will eventually be changed back 
again to the “Central” switchboard in the floor above when 
this switchboard bas been remodelled to the same design as the 
new board. As on this new arrangement the subscribers 
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section will not be required to be multiple, a portion of 
the recovered multiples up to the equivalent of 6,000 lines 
will be reserved for fire stock—i.e., stock which is ready to be 
fitted into any exchange which may have been destroyed by 
fire, so that should such an event occur the time taken to re- 
establish the service will be a minimum. 

The reason for transferring back tke “ Central” subscribers 
from the new board to the old one is that the present arrange- 
ment takes up all the cross-connection facilities between the 
two exchanges, and the subsidiary cross-connection board will 
have to be released for its ordinary functions as soon as possible, 
as the City and “Central” exchanges both serve the City 
district. 

The method of dealing with the junction wires may also be men- 
tioned. The out-going junctions had all been paralleled before, 
80 that no special arrangements were necessary for the transfer. 
After two o'clock on Saturday the traffic on the exchange is, of 
course, very light, and between two and four o'clock nearly all 
the in-coming junctions were diverted on to the new board 
and only sufficient junctions were left on the old board to 
ensure continuity of the Saturday afternoon traffic. This 
merely left the junction wires in-coming from the small ex- 
changes to be dealt with (for in many cases, of course, there 
were too few junction wires to divide in this way) and these 
had to bo transferred as quickly as possible after the change- 
over. 


CORRESPONDENCE. 


— — 


HYSTERESIS LOSSES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In 1892 Mr. Steinmetz published his formula express- 
ing E, the loss of energy in hysteresis, by the equation E-3B* 
where z — 1:6 and 7 is a constant dependent on the iron. This 
rule is well known, but it does not seem at all understood 
that it is only true approximately, and even then only for a 
narrow rango of values of B suitable for transformer working. 
The law has no physical basis, and Mr. Steinmetz merely 
arrived at it from an examination of the experimental results 
contained in Prof. Ewing's earlier Papers. He never claimed 
for it what so many seem to assume about it, that it is a pre- 
cise law invariably true. I am not aware that it has been 
much used by designers, to whom tables or curves are much 
more convenient and in much closer accordance with experi- 
mental results. But it has teen greatly used in theoretical 
work by a number of people who are fonder of formule than of 
facts, though they. never seem to work out these formule 
themselves, and display a power of ignoring inconvenient 
facts which is wonderful beyond words. 

Shortly after Mr. Steinmetz announced his rule, Prof. 
Ewing, jointly with Miss Klaassen, issued a Paper on 
the Magnetic Qualities of Iron (Phil. Trans., 1893), which 
forms the most accurate and comprehensive experimental 
research yet made on the hysteresis of iron. In this Paper 
Steinmetz’s rule is discussed, and the authors show that no 
such formula can accurately represent the facts. It is shown 
that in some cases the exponent 2 = 1°6 fairly well represents 
some of the tests for the range in B most usual in tran- 
formers. But the most accurate tests yielded an exponent 
x= 1-475 for values of B lying between 2,000 and 8,000 C.G.S. 
units. For high induction densities x is even lower still, but 
for low values of B, « is sometimes not only as large as 1:6 but 
even larger. Thus, for values of B between 200 and 500 
Prof. Ewing finds that z= 1:9 and in some specimens nearly 2:0. 

In your last issue you comment with surprise that Mr. L. 
Wild, in some recent tests, has found an exponent «= 2˙7 for 
low values of B. It is not surprising to me that x should 
exceed 2 for low values of B. For some months past I have 
been investigating the behaviour of electromagnets for instru- 
ment purposes, and I have proved that the phase difference 
between the magnetising current and the magnetism is depen- 
dent upon the ratio of E to B?, where E is the energy loss in 
hysteresis for a cycle of maximum flux density B. Now, if 
the exponent x is less than 2, the ratio of E to B? must de- 


crease as B increases. This, I find, is the fact for values of 
B over 1,000. But for low values of B the ratio of E to 
B? would become excessively large if z remained less than 2, I 
have found as the result of very numerous tests that thecurve 
connecting the value of E/B* with B has a maximum value 
for some value of B generally lying between 600 and 1,000, and 
that as B is diminished below these values tho value of E/B? 
falls very rapidly, showing that if E=7B* the value of x must 
be greater than 2 for these low values. 

Any law may be made to fit with any facts if it contains 
sufficient arbitrary constants, and if these are adjusted every 
now and then to meet the needs of the moment. We may say 
of it as Captain Cuttle said of his famous timepiece “ Put you 
back half an hour every morning, and about another quarter 
during the afternoon, and you're a watch as can be ekalled by 
few and excelled by none."—Yours, &c., W. E. SUMPNER. 

Technical School, Birmingham, Feb. 19. 


WASTE IN INCANDESCENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I should be glad if you could allow me space for a few 
remarks with respect to Mr. Wilkinson’s Paper on the above 
subject read before the Local Section of the I E.E. at Leeds on 
Thursday, Feb. 15. 

In the first place the Paper is essentially of interest to con- 
sumers of electricity, and this being so, the question arises as 
to whether he has gone far enough into the subject. Whilst 
not altogether disputing Mr. Wilkinson's argument in favour 
of certifying the efficiency of new lamps, I would point out 
that it is of more importance to make a test after they have 
been in use some time, as experience has proved to me that 
consumers will not take the trouble to renew their lamps when 
they become blackened and inefficient, and this is the time 
when attention is most needed. I would even go further than 
this by stating that installations, as well as lamps, should be 
periodically tested, and for this purpose the Northern Electrical 
Testing Co. was formed, working independently of electrical 
contractors and supply authorities, 

During the 18 months the company has been in operation 
a large number of consumers have availed themselves of its 
benefits, which are a thorough test and inspection of the whole 
installation, including the lamps, and a report submitted as to 
the state thereof, together with suggested remedies whereby 
economies might be effected. 

That such a course as this is necessary is shown from the 
number of faulty installations come across, and letters received 
from consumers testifying to the advantages derived from 
having had their installations and lamps periodically overhauled. 

I am of opinion, however, that municipal authorities should 
not take up this work themselves, but would do much to 
popularise electric lighting by giving their support to such a 
scheme as this, and reminding their consumers of the beneficial 
results of these tests.— Yours, &c., 

THe NORTHERN ELECTRICAL TxsTING Co. 
(C. R. Heron.) 
Huddersfield, Feb. 21. 


PARLIAMENTARY INTELLIGENCE. 


PETITIONS AGAINST BILLS. 


The period for lodging petitions against private bills in the House of 
Lords has now elapsed. Although the number of bills “ originating” in 
the Upper House is the same as in the House of Commons, the petitions 
are by no means so numerous, although a large proportion of the bills 
have petitions lodged against them. Those bills which will meet with the 
greatest opposition are the Shropshire & Worcestershire Electric Power, 
Kent Collieries Electric Power, Kent Electric Power, County of Durbam 
Electric Power, the Cumberland Electricity & Power Gas, and the two 
oe powers to construct tramways in Folkestone, Sandgate and 

ythe. TN 


COMPLIANCE WITH STANDING ORDEBS. 
Middlesex County Council (Tramways) Bil — 
This bill which was opposed on Standing Orders, came before Mr. 
Campion on Tuesday. | 
Mr. PRITT (Messrs. Sherwood & Co., Parliamentary agents), said that 
the opposed portion of the bill related to a tramway along the Edgware- 
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road. The boundary of the counties of London and Middlesex was down 
the centre of that road, and the two road authorities concerned — viz., the 
Metropolitan Borough of Hampstead and the Willesden Urban District 
Council—had refused their consents. There was a conflict of opinion as 
to what extent these authorities were liable for the repair of the roads, 
and he was, therefore, bound to take a non-compliance with Standing 
Orders concerning this one line. 

The Examiner stated he would report to the Standing Orders Com- 
mittee in the usual way. 


Several Scotch tramway provisional orders, which are opposed on 
Standing Orders, will be considered on Tuesday next, at the same time 
as the two Folkstone, Sandgate and Hythe tramway bills. 


BILLS READ A FIRST TIME. 


A large number of private bills were laid on the table of the House of 
Commons on Wednesday and read a first time. We mention below those 
of electrical interest :— 

Administrative County of London & District Electric Power, Additional 
Electric Supply, Ascot Gas (Electric Lighting), Baker-st. & Waterloo 
Railway, Brixham Gas (Electric Lighting), City of London Electric 
Lighting, Derbyshire & Nottinghamshire Electric Power, Hackney Elec- 
tricity, Hammersmith, City & North-East London Railway, Lancashire 
Electric Power, London County Council (Electric Power Supply), London 
Electric Supply Corporation, London Outer Circle Railway, London 
Southern Tramwaye, Macclesfield & District Tramways, Metropolitan 
District Railway, Metropolitan Electric Supply, North & South Shields 
Electric Railway, North. East London Railway, North Metropolitan Tram- 
ways, Oldham & Saddleworth Tramways (Abandonment), St. Pancras 
Electricity, Shoreditch Electricity, South Metropolitan Electric Light and 
Power, Watford & Edgware Railway, West End Electric Undertakers. 


LEGAL INTELLIGENCE. 


ES] 


Bournemouth Corporation v. Poole and District Electric 
Traction Co. (Ltd.) 

This action and counter-claim came before Mr. Justice Joyce in the 
High Court on Wednesday. 

Mr, HUGHES, K.C., for plaintiffs, said the case raised points involving 
substantial sums of money in connection with an agreement executed 
between the pru for the sale and purchase of the company’s tramways. 
It was agreed that the Corporation should pay the fair market valae as a 
going concern of the Poole undertaking of the company, certain parlia- 
mentary costs and expenses and the fair market value of the Christchurch 
undertaking. The appointed day for the completion was Dec, 31, 1903, 
but the actual completion did not take place until June 15, 1905. It 
was arranged that the arbitrator should base his calculations on the 
balance-sbeet of the company for the year ended Dec. 31, 1903. The 
award was made on Dec. 21, 1904, under which the Corporation 
had to pay the company £112,000. The action, asoriginally started, 
was for specifio performance immediately after the tender of the 
purchase money. Possession, however, was given shortly afterwards, 
and the Corporation now gave up the question of damages for the delay 
on the company giving up another matter of compensation. Several 
questions had arisen on the balance-sheet, but many of them were of 

nminor importance, and had been disposed of by concessions on either 
&ide. What the company now claimed to be paid was the amount of 
four items in the balance-sheet—(1) temporary loan from bankers secured 
by a charge on the company's undertaking, £7,000 ; (2) sundry creditors, 
including the British Electric Traction Co., £4,558; (3) depreciation and 
reserve fund, £4,253; and (4) profit and loss account, £6,628. 

In the result his LORDSHIP decided that the items of £7,000 in 
respect of bankers’ loan and £4,558 sundry creditors should be referred to 
an accountant as referee to make a special report on the findings as to 
fast. His Lordship reserved judgment on the question of Parliamentary 
deposit, sundry debtors and cash in hand. 


Morphew v. Electrical Corporation. 


In the City of London Court, on Monday, before Jadge Lumley Smith, 
K.C., plaintiff (Mr. R. Morphew, designer and architect) sought to recover 
£100 from defendants for making designs for electrical fittings. 

For plaintiff it was stated that Mr. Bower (one of defendant company’s 
directors) had suggested that plaintiff should make designs for electrical 
heaters and other fittings for the company. Plaintiff was to be paid a 
royalty of 2} per cent. for the first two years and then 5 per cent. on 
whatever money defendants obtained from the sale of goods made from 
his designs. Defendants would not bind themselves not to employ other 
designers, although he was willing to work for them exclusively. He 
had supplied 93 different designs, and those had all been returned because 
defendants would not be bound not to go to other designers. Plaintiff 
now demanded payment for his services. 

Defendants pleaded that they were willing to pay plaintiff the royalties 
that might be found due when an account was taken. They had made 
up goods from plaintiff's designs and they found that they were not going 
as rapidly as both parties could have hoped. They had never agreed to 
take all plaintiff’s work and pay down for it. 

The Judge said there was no evidence that plaintiff had suffered 
damage, and he found for defendants with costs, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


1 — 


APPOINTMENTS VACANT AND FILLED. 


Dublin Corporation require an electrical engineering assistant for 
temporary employment. Applications to city electrical engineer 
(Mr. Mark Ruddle), Central Station, Fleet-street, Dublin, by Feb. 26. 
See an advertisement, 

Two additional assistants are wanted in the electrical engineering 
department of the Central Technical College, Exhibition-road, 
London, S.W. Salaries £300 and £150 per annum respectively. 
Applications to Prof. W. E. Ayrton, F.R.S. See also advertisement. 

The Council of Armstrong College, Newcastle-on-Tyne, will 
shortly appoint a professor of electrical engineering. Stipend £500 
per annum and one-third of fees until £750 in all is reached. Ap- 
plications to the secretary (Mr. F. H. Pruen) by March 1. 

A junior test-room assistant is wanted by the Cambridge Scientific 
Instrument Co., Cambridge, to assist in the manufacture and adjust- 
ment of electrical instruments. 


Barking District Council require a meter superintendent in- 
spector. Applications by noon March 8. 

Civil Service Bxamination.—An opengcompetitive examination 
for not fewer than 12 situations as assistant examiner in the Patent 
Office will be held by the Civil Service Commissioners in April next. 
The examination will commence on April 23. Forms of application 
obtained from the Seoretary, Civil Service Commission, Burlington- 
gardens, London, W. 


Mr. J. H. Fooks-Bale is resigning his appointment as electrical 
engineer and tramways manager to Walthamstow District Council, 
having been appointed superintendent of London General Omnibus 
Co.’s motor department. 

Mr. R. S. Pilcher, of Burton-on-Trent, has been appointed manager 
of Aberdeen Corporation tramways. 

Mr. Edward Winram Dickinson has been appointed by the 
London County Council superintendent of the Greenwich electricity 
generating station at a commencing salary of £350 a year, rising to 
£400. | 

Hampstead (London) Council have appointed Mr. F. E. Limbrey 
(electricity rental clerk) to be outdoor inspector at £110 per annum. 

Dr. Black, of Armstrong College, Newcastle-on-Tyne, has been 
appointed junior demonstrator in physics, and R. A. Sheldon, M.A., 
of Belfast, has been appointed junior demonstrator in engineering 
at University College, Nottingham. 

Mr. Roland E. Hunt has been appointed assis'ant manager of 
the Buenos Ayres and Belgrano Tramways Co. 


EDUGATIONAL NOTIOES. 


London Inter-Collegiate Scholarships.— We have received from 
the Secretary of the London Inter-Collegiate Scholarships Board 
particulars of the scholarships that may be awarded by the board 
during the present year. A combined examination for entrance 
scholarships and exhibitions tenable at University College, King’s 
College and the East London College will be held on May 15 and 
following days. Among the scholarshirs to be awarded are :— 

Andrews Scholarship at University College (of £30 for one year) in two 
of the following subjects: Mathematics, Physics, Chemistry, and either 
Elementary Biology or Botany. 

Two Clothworkers’ Science Exhibitions of £30 and £20 for two years, 
and two Engineering Entrance Exhibitions of £25 each for one year, at 
King’s College. 

Nine Drapers’ Company Science Scholarships of £40 each for three years 
at East London College. 

The scholarships and exhibitions at University and King’s Colleges are 
open to men or women under 19, while three of the scholarships at the 
East London College are reserved for women. l o 
Further particulars from the secretary (Mr. A E. G. Attoe), Univer- 
sity College, Gower street, London, W.C. 


Technological Scholarships.—The West Riding (of Yorke.) 
County Council offer four technological scholarships of the value of 
£60 each, open to residents within the administrative area of the 
West Riding of Yorkshire, and available for courses of instruction 
in connection with engineering (mechanical or electrical), metal - 
lurgy, textiles, dyeing or other approved industry. The scholarships 
are intended for young artisans who already have a suitable amount 
of mill or workshop experience. The awards will be mainly based 
on the results obtained at examinations of the Board of Education, 
South Kensington, and City and Guilds of London Institute. Appli- 
cation forms, &c., from the Education Department (Technical 
Branch), County Hall, Wakefield. 


Belfast Municipal Technical Institute.—We have received a 
copy of the “ Students’ Guide to Prizes and Scholarships," which 
has been compiled by the principal of the institute, Mr. Fras. C. 
Forth, Assoc. R. C. S. I. It is a very useful compilation and will 
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enable students of the institute to see at a glance the various educa- 
tional advantages in the shape of prizes, scholarships and exhibitions 
which are open to them. Particulars are given of the scholarships 
and exhibitions awarded by the Department of Agriculture and 
Technical Instruction in Ireland, the Board of Education, the City 
and Guilds of London Institute, the Society of Arts, the Whitworth 
Scholarships and Exhibitions, &c. In addition the more ambitious 
students are afforded the means of obtaining information as to 
university education. | 


Argentina —The ‘‘ Review of the River Plate” says the Bahia 
Blanca-N.W. Railway Co. have bought, and intend to reorganise, 
the undertaking of the local electric light company. 

The Rural Tramway Co., Buenos Ayres, have received Govern- 
ment permission to convert their system to electric traction. 

Messrs. Gandulfo & Co. have secured a concession for a tramway 
from Barracas Bridge to La Plata. 

. Australasia.— The Australian Mining Standard" says the 
Federal Government have decided to create the position of chief 
electrical engineer of the Commonwealth Postal Department, and 
terms and conditions of the appointment are now being drawn up. 
The salary will be £750 per annum. One of the first subjects to 
which the new officer will be asked to devote his attention will be 
the toll or measured rate, telephone system which it is intended to 
gradually introduce in the telephone exchanges of the several States. 

Duriug 1905 the units generated by Sydney electricity works were 
2,614,866 (compared with 512,991 in 1904). It is estimated that 
the total demands will by June 80 next be at the rate of 8,600,000 
units per annum. Application has been made to the Governor-in- 
Council for consent to a further loan for extensions. 

The electric lighting scheme of Balmain, a suburb of Sydney, and 
the destruction of the refuse of the district has fallen through. The 
Council have declined to consider proposals for a modification of the 
agreement proposed by the contractors, Messrs. Kenway & Co. 


Baker Street & Waterloo Railway.—At yesterday's meeting 
the chairman stated that it was proposed to open the portion of the 
company's new line from Baker-street to Kennington on Saturday, 
March 10, at one o'clock. 

Bradford.—A special committee of the City Council met on 
Thursday last to consider a proposal for the construction of a sub- 
way under the principal streets for the reception of electric cables, 


pipes, &c., and will again consider the matter at a future meeting. 


Brighton.—The Lighting committee have decided to abandon 
their present system of charging and to introduce a flat rate. 

Bude.—The Council decided to enter into an agreement with 
Christy Bros. & Middleton for provision by the latter of electricity 
supply in the district, the Council being supplied with current for 
power at 24d. per unit, and reserving the right of purchase (after 
14 years) for the amount of capital expended, plus 10 per cent. 
if the Council’s water be used, or plus 5 per cent. if the Council’s 
water be not used by the contractors. 

Burgess Hill.—Electricity supply has been inaugurated this week. 
The installation has been carried out without statutory powers 
and overhead wires are used. | 

Canterbury.—The Council last week considered a recommenda- 
tion of the Lighting committee that the salary of the borough elec- 
trical engineer (Mr. C. A. Blascheck) be increased to £825, but 
although Mr. Blascheck's work has greatly increased, the recom- 
mendation was referred back. 

Chili.—The public electric lighting at Chacabuco was inaugurated 
last month. 

Ooal Cutting Machinery.—In a report upon the coal industry 
of the United States in 1904 it is stated that the amount of coal 
produced by undercutting machinery continues to inorease, and that 


7,671 machines were in use in the bituminous coal mines for this 


purpose. No figures are, however, presented as to the proportion 
of electrical machines employed. In the Illinois coal mines 9:8 per 
cent. of the coal production is hauled by electricity, compared with 
3˙4 per cent. by cable and 69:4 per cent. by mule or horse. In the 
anthracite coal mining industry 115 electric locomotives were 
employed and 100 dynamos. In the bituminous mines 560 electric 
locomotives and 463 dynamos were similarly employed. 


Country House Lighting.— R. J. Nicholson & Co., Manchester, 
have recently carried out an interesting electric light installation at 
a country house near Hereford. The plant consists cf a 4 B. H. p. 
"Ideal" petrol engine direct coupled to a dynamo, a battery of 
accumulators, &c. For the effective protection of the battery charge 
and discharge ampere-hour meters have been fixed, so arranged, 
however, that when running direct on the lights they can be cut 
out of circuit by means of change-over switches. 


Oroydon.—The Tramways committee recommend the Corpora- 


tion to appoint Mr. T. B. Goodyer (who has acted as gencral 
manager for the British Electric Traction Co. during the currency 
of their lease) as manager of the Corporation tramways at £600 per 
annum, from June 1, 1906. Mr. Goodyer would have charge. of all 


matters in connection with the working of the undertaking, with le 
exception of the rails and track, which will be under the control of 
the borough surveyor, Mr. G. F. Carter. 


Cuba.—The expenditure of $20,000 has been sanctioned on le 
construction and repairing of telegraph lines and wireless telegraph - 
installations. 


Dover.— An additional 500kw. direct-current set, with condensing : 
plant, &c., is to be purchased for the electricity works at an estimated 
cost of £4,500. Application for sanction to borrow this sum has 
been made. 


Dandee.— At a special meeting last week, the tramway manager, 
Mr. Fisher, submitted a scheme for the erection and equipment of 
& separate station for supplying electric energy for the tramways, 
which, he said, could be accomplished for less than £17,000, snd 
which he contended would prove a more economical mode of 
meeting the increased demand for electrical energy for lighting 
and power than the adoption of the electrical engineer's scheme for 
& new combined lighting and traction station. 

The city electrical engineer (Mr. H. Richardson) reported, on the other 
hand, that, in his view, the present was not an opportune time for the 
erection of a separate tramway power station. The available margin of 
power in the present station for lighting and power would bs increased 
but little thereby, and not by one-half as was claimed by Mr. Fisher. It 
was not & question of average outputs, but of simultaneous maximum 
demands. Moreover, the tramways department would have to recoap the 
electricity department for expense already incurred (about £21,500) in 
erection of switchboard, laying cables, &o., for purely traction purposes, 
The statement made by the tramway manager that a station for traw. 
way purposes could be put down for under £17,000 was, he urged, hop: 
lessly irresponsible. 

After adjourning the consideration of these reports, the Counsil decided 
on Tuesday in favour of the scheme proposed by Mr. Richardson, who 
will report further upon the site of the new power station. 


Dunfermline.—In reply to an inquiry from the Board of Trade 
asking if the Council intend to give effect to their application for a 
5 electric lighting order in the event of their application 

eing granted, the Council replied that they intended to exercise the 
powers if these are granted. 

The question of electricity supply was again debated by the 
Council on Friday. | | 

Provost Mackbeth favoured &n agreement being made with the File 
Electric Power Co. for a supply of current in bulk, but as other members 
were not in entire sympathy with the proposal, the Special committe 
was instructed to deal with the matter and to meet a representative of 
5 regarding their proposal to generate current by suction 
gas plant. : 

The Council agreed to withdraw their opposition to the tramway scheme 


Dysart.—Kirkcaldy Council propose to apply fora provisional 
order for electricity supply in this town. Dysart Council have 
referred the question to their Tramways committee. 

Ealing.—An inquiry has been held into the application of the 
Council for permission to borrow £25,000 for electricity extensions. 

The town clerk (Mr. Gzorce Bnypozs) stated that £5,000 was wanted 
for machinery, £278 for transformer sub-stations, £19,184 for main ex- 
tensions and house service connections and £537 expended on house 
cervice connections in excess of previous sanction. 

The resident engineer (Mr. J. D. Sun aid there was at present in- 
sufficient machinery to meet next winter's load. ; 

Mr. Peau said the Electric Light Committee had instructed Mr. Koight 
to ask the Metropolitan Electric Supply Co. to state their terms fot 
supplying current in bulk, and if the Council could buy it chesper that 
T one gene:ate it they would do so, instead of putting down aiti 
plant. 

Electricity in Naval Dockyards.— The schools of submarine 
mining for Royal Engineers at Portsmouth, Plymouth and Sheerness 
have ceased to exist, and schools of electric light are to be established 
at these stations in substitution therefor, The Admiralty have 
decided that the subordinate supervising staff for the Elestrical 
Engineers’ Department at Sheerness dockyard is to consist of an 
assistant electrical engineer-in-charge, at a salary of £300 on appoint: 
ment under the non-pensionable scale, and £250 on appointment 
(if promoted from inspector of electrical fitters) under the pensionable 
scale, and two inspectors of electrical fitters. The assistant eleciri 
engineer is to be in lieu of the electrical engineer (Mr. Z. H. hing: 
don), who has been selected for service at the Admiralty. The 
drawing staff of the department is to consist of a secondes 
draughtsman and two mechanics on drawing duties and the writing 
staff of a first-class and a hired writer. i 

As a result of the development of the electrical work at PembroM 
dockyard the Admiralty have approved of the establishinent of at 
in:pector of electric fitters in addition to the present staff, and 
three draughtsmen and a supernumerary. 

False Fretences.—At Middlesex Sessions on Saturday Peter 
Frank (otherwise Laxton), described as an engineer, pleaded galt 
to obtaining a dynamo from Mr. M. W. Woods, electrical engines 
and a field regulator and a cutting machine from Mr. R. A. m 
When arrested prisoner said his name was Laxton. Prisoner 
received a sentence of 19 months' bard labour. 
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Folkestone.— The Council have conditionally approved the bill 
of the National Electric Construction Co. for power to construct 
tramways between Folkestone, Cheriton, Sandgate and Hythe. 
The Dolter surface-contact system is proposed, the promoters 
agreeing to & clause providing that the system shall be in working 
elsewhere in the United Kingdom for six months before it is adopted 
at Folkestone. 


Gravesend.—An unopposed inquiry was recently held into the 
application of the Council for power to borrow £7,000 for extending 
the electricity undertaking. 


Grays (Basex).—The Council have abolished the maximum de- 
mand system and will supply current at the following rates: Up to 
100 units per quarter, 5d. per unit; 250 units, 43d. ; 500 units, 44d. ; 
over 500, 4d. 

Greenock.—The deputation appointed to inspect refuse destruc- 
tors in various towns of the United Kingdom has reported recom- 
mending top feeding for destructors. The cost of proposed destructor 
works at Greenock is put at from £15,000 to £16,000, and it is esti- 
mated that 660,000 units of electricity per annum could be produced 
from steam generated at the destructor at a cost of 045d. per unit. 

Greenwich. The Council has issued a circular to the Metropolitan 
Borough Councils upon the subject of breaking up streets by electricity 
and other companies. It will be remembered that the Council 
obtained the insertion in a bill last year of a clause providing that 
if the Council, before paving a street, should have given a company 
notice and an opportunity of laying mains, the company should be 
precluded for three years from breaking up the surface of the street 
for laying mains, except on relaying the entire width of the pave- 
ment. Greenwich Council suggest that other London boroughs 
should obtain similar powers. 


Halesowen.—The Board of Trade have declined to reconsider 
their decision to revcke the Council’s electric lighting order. 


Hammersmith (Uondop).—Sinclair-road, at present “ illumi- 
nated " by 16 incandescent gas burners, is to have small arcs fitted 
to brackets on the existing posts at a cost of £138, the extra annual 
cost of the improved lighting being only £4.'/s. 7d per post on such 
number of posts as remain in use. 


Hartlepool. — The Northern Counties Electricity Supply Co. have 
redured the prices for electric current for private consumers to 4d. 
per unit, for municipal buildings to 3d. and for street lighting to 24d. 

Hebden Bridge.—An inquiry was held last week into the appli- 
us of the Council for sanction to borrow £2,570 for electric 

ghting. 

The Sierk (Mr. Crastrre) stated that the total expenditure on the 
electricity seheme was £11,238, or £978 in excess of the amount borrowed. 
It was proposed to spend an additional £1,592 on new services, motors, 
generator, switch gear and acoessories. There had been a loss on the 
17 0 working of £160, but the prospects for the future were much 

tighter. 

The inspector (Mr. Norta) objected to the Council altering the original 
teheme after san^tion to a loan bad been obtained. It was most irregular, 
and he could not say what action the Board would take in the matter. 

Holyhead.— The Council have received sanction to a further loan 
of £3,000 for electricity supply. 

Huddersfleld.— The receipts of the electricity department last 
year were £26,116 and the working expenses £14,242. After paying 
interest (£4,964), sinking fund (£3,492) and amount repaid to public 
works (£1,865), the net profit is £2.058 (a decrease of £1,822 com- 
pared with previous year). This sum is to be transferred to deprecia- 
tion and contingency account, which now amounts to £11,935. 

Italy.—Great advance was made during 1905 in the development 
of the telephone system in Italy. All the chief towns are now con- 
nected, the latest addition being Palermo, which can now speak 
with Turin or Venice, a distance of about 1,700 miles. Angelini 
microphones are employed on this long line. The island of Sar- 
dinia has no telephonic communication with the mainland, a wire- 
less telegraph station being the means of communication, a Govern- 
ment station at Maddalena having been opened during the past 
year for the purpose. It is stated to be the intention of the Italian 
Government to create a State telephone department, and to take 
over the whole of the Italian telephonic system. The existing services, 
short and long, which the Government will have to purchase are 
very numerous. 

It is announced that the Municipal Council of Savigliano have 
appointed a commission to consider a scheme for an extensive 
system of railway or electric tramway communication throughout 
that district. 

An association has been formed of the various local authorities 
of Marches for the construction and working of an electric tramway 
between Ancona and Loreto. 

Milan Municipality have been authorised to construct and operate 
two electric tramway routes in Milan. An extensive water-power 
utilisation scheme has been prepared which provides for the gene 
ration of 30,000 H. P. of electric energy to be available for distribu- 
tion in the Milan district at a cost of £720,000. 

Mestre Municipality have received authority to construct and 
operate an electric tramway in the town, 


The application for, and granting of, concessions to responsible 


firms and publie companies for the utilisation of the water powers 
in many districts in Italy continues to be & feature of Italian indus- 
trial enterprise, and the Bulletin ” for February of the French Cham- 
ber of Commerce at Milan contains interesting particulars regarding 
these enterprises. 


Ince.—The Council have accepted the terms of Wigan Corpora- 


tion for the transfer of the Ince Electric Lighting Order, 1901. 


Kent Electric Power Bill.—It having been decided by repre- 


sentatives of the municipalities and urban district councils of Kent 
to oppose the Kent Electric Power Co.'s bill, a committee has been 
formed for the purpose, and the town clerk of Dover has been 
appointed secretary. 


Leed.— The city electrical engineer (Mr. Harold Dickinson) is to 


prepare specifications and invite tenders for two turbo-alternator 
generating sets, owing mainly to the greatly-increased demand for 
current for power. 
tricity department 600 take current for power. 
about 5,000 R. p. have been supplied by the Corporation, varying 
from $ H.P. up to from 800 H. p. to 900 H. p., and these are used in 
almost every b 

the past six months the increase in the demands by power con- 
sumers has been about 30 per cent. 


Of the 6,600 customers of the Corporation elec- 
Motors of a total of 


usiness in which machinery is employed. During 


Leigh.—The Council have increased the salary of the borough 


electrical engineer (Mr. A. T, Smith) from £250 to £270 per annum. 


Leyton.—The Council have adopted a flat rato of 85d. per unit, 


where the minimum payment is £200 per quarter. 


Light Railwayg.—An inquiry was held on Wednesday into the 
application to construct a light railway from Clayton West to the 
L. & Y. Railway at Darton, at a cost of £42,000. | 


The Light Railway Commissioners on Tuesday heard an applica- 
tion for powers to extend the Mansfield and District tramways. 
The extensions proposed are to Mansfield Woodhouse, from Sutton. 
in-Ashfield to Skegby and Stanton Hill, and from Hucknall Huth- 
waite (to which place the line was opened on Saturday last) to 
the county boundary in the direction of Blackwell. The latter 
extension has been sanctioned in the Notts. and Derbyshire Tram- 
ways Act, but the promoters of the bill are willing to transfer the 
powers for this line to the Mansfield Co. 8} miles of line are 
already completed, and the present proposals will make a total of 
15 miles authorised. Evidence in support of the application was 
given, and the County Council withdrew their opposition to the 
Skegby and Stanton Hill sections on the company undertaking to 
pay £1,000 towards the road widening. 


Limerick.—The revenue of the Corporation electricity depart- 
ment for the year ended Dec. was £3,547, and working expenses 
£2,558. After payment of capital charges (£4,782), there is a defi- 
ciency of 43, 789. S 

Liverpool.—The income from the sale of electrical energy for 
lighting and power during 1905 was £145,785. 4s. Bd., for public 
street lighting £2,362. 6s. 6d., and for tramways £92,876. 1s. 8d. ; 
meter rentals came to £2;658. 5s. 1d., the profit on the manufac- 
turing department was £2,156. 9s., and miscellaneous receipts 
brought the total £246,866. 19s. 10d. The total expenses (including 
£61,784. 7s. 9d. cost of generation, £12,168. 18s. 11d. management 
expenses, and £17,847. Os. 2d. rent, rates and taxes) were 
£98,285. 19s. 9d. Interest absorbed £54,878. 17s. and sinking fund 
£49,477. 18s. 10d. £17,874. 16s. 2d. was placed to reserve, 
£18,160. Os. 4d. to renewal account, aud the balance (.£19,740.0:. 4d.) 
has betn contributed to the general rate. The total capital expendi- 
ture at Dec. 31 was £1,849,775. 8s. 5d., an increase of £131,062. 6s. 9d. 
(£67,729. 17s. 8d. on machinery and £52,728. 14s. 5d. on mains) 
during the year. 

The annual report of the assistant lighting engineer (Mr. A. G. 
Smith) states that at the end of 1905 43 miles of streets wero 
lighted electrically, 4803 miles by incandescent gas, and 92 miles 
by flat-flame gas burners. Last year's tot ] charge for public light- 
ing was £51,851. 


London County Council.—At Tuesday's meeting Hammersmith 
was granted a loan of £15,120 for electric lighting purposes. 

School Lighting.—The recommendation of the Education committee 
that £2,250 be expended for the electric lighting at the L.C.C. School of 
Building, Brixton, was approved. . 

Tramways.- -The Highways committee recommended that the laying of 
cable ducta of the tramways between Camberwell Green to Lordship Lane, 
of the estimated value of £8,000, be entrusted to Reid Bros., and an exten- 
sion of their present contract. Also that an additional motor generator 
for the Camberwell sub-station be obtained from Dick Kerr & Co. at a cost 
not exceeding £2,000.—Agreed. 


London Power Bills.—At their meeting last week the Council 
of the London Chamber of Commerce resolved that it was most 
undesirable in the interests of the trading and commercial commu- 
nity (and calculated to destroy private enterprise) that the right to 
supply electricity in bulk should be placed in the hands of the 
London County Council or of any private monopoly.” 
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Newcastle-on-Tyne.— An official inspection of the working of the 
tramway service on the Walker & Wallsend tramways (riverside 
route) took place on Tuesday. 


Norwich.—At the Council meeting on Tuesday the mayor (Mr. 
E. T. Boardman) moved that the salary of the city accountant 
(Mr. A. Gentry) be increased from £500 to £550 per annum, the 
Electricity committee to pay the increased amount. 

Mr. WILD said the committee were so fully cognisant of the services 
rendered by Mr. Gentry that they felt he ought to receive an increase of 
salary. When the electricity undertaking was taken over by the Council 
it was decided that it should be carried on as & business affair, and that 
the committee should be under no obligation to the general funds of the 
city. In other towns certain charges were manipulated sgo that the elec- 
tricity undertaking was made to show & considerable profit, whereas the 
charges were paid out of the general fund of the town. 

The increase of salary was sanctioned. 

The Mayor moved that an order be given to the several departments of 
the Corporation to place in the hands of the Electricity committee all 
work required with respect to electric lighting, fittings, wiring, main- 
tenance, &c. 

Mr. Wp, who seconded, said it was suggested that such work should 
be done by the Electricity committee at cost price. The committee de- 
clined to tender in competition with other traders, but would estima‘e if 
they alone were asked to do so. 

Mr. Crotcn said the matter of lighting several of the evening continua- 
tion schools in the city was now under consideration. Were the Educa- 
tion committee to be placed entirely at the mercy of the Electricity 
committee? The former would have no means of telling whether the 
price charged was cost price or not. 

The resolution was, however, agreed to. 


_Oldham.—The Council have unanimously resolved to oppose the 
bill of the Lancashire Electric Power Co. 


Ormskirk.—The Council have received an offer from the National 
Electric Construction Co. to pay the cost of the additional pro- 
visional order if the company are permitted to carry the electricity 
supply scheme through. It was resolved to ask the company to seal 
the agreement as to the refuse destructor. There is likely to be 
Opposition by a minority of the Council at the forthcoming inquiry 
into the application for sanction to a loan. 


Orrell.—The Board of Trade have extended the period of the 
Council’s electric lighting order, 1903, for twelve months. 


Paraguay.—The contract for the electric lighting of the town of 
Asuncion expires on June 80 next. The municipality have applied 
to the Government for permission to invite tenders four months 
prior to the expiration of the contract. 


Peru.—Sanction has been given for the expenditure by the Postal 
Telegraph Department of £1,091 during each of the years 1906 and 
1907 on the construction of telegraph lines to connect Puquio and 
. Coracora with Nazca. 


Plymouth.—The charge for electric current supplied to the tram- 
ways has been fixed at 1-75d. per unit. 


Portsmouth.—As the result of the past year’s working of the 
municipal tramways £3,500 has been devoted out of the profits to 
relief of rates. 


Provisional Orders Revocation.—The Board of Trade have 
revoked the Halesowen Electric Lighting Order, 1899, and the 
Horley Electric Lighting Order, 1904. 


Shoreditch (London).—Application is to be made for a loan of 
£5,000 for expenditure in connection with the change of’pressure of 
electrie supply. 


Shropshire, Worcestershire & Staffordshire Electric Power 
Bill.—A conference of representatives of local authorities of Bir- 
mingham and district was held last week to consider the question 
of opposing this bill. No resolution, however, was moved, the 
several councils being left to act independently. 


South Africa.—' The British and South African Export 
Gazette” states that in addition to the Victoria Falls electric power 
scheme and Mr. Robert Hammond's project for a large station at 
the Vereeniging Coalfields, the Anglo-French Exploration Co. have 
a project for meeting to some extent the demands for power on 
the Rand. The Anglo-French Co., which represents over 20 mines, 
intend to erect a large generating station at the Apex mine for the 
supply of energy for power and lighting. Other mine owners are 
also erecting new electrical plant, notably electric winders at the 
Village Main Reef and the Robinson Deep, and electrically-driven 
mills at the Anglo and Cason mines. 

In connection with the Kalk: Bay-Muizenburg electricity supply works, 
which have been in course of construction for 12months and which are to 
cost about £20,000, there is to be erected a destructor for burning the 
town refuse, and power is to be supplied for, among other purposes, 
driving heavy pumping plant at the sewage works and bacteria beds. 
This is ssid to be the firat attempt in South Africa to generate electrical 
energy from the burning of town refuse. 

Kroonstad Corporation have now the equivalent of 5,890 8 c.p. lamps 
connected for lighting and 1,563 for power, which is nearly the full capa- 
cıty of the plant. On the recommendation of the consulting engineer 


(Mr. F. Saunders) an additional ge i : 
eost of £1,800. ) generating sel is to be put down, at a 


Dloemfontein Council are about to invite tenders for extensions of their 
electricity undertaking. 

The electric tramway concessionaires at Bloemfontein are expected to 
begin operations in April. 

Durban Corporation intend to hold an exhibition of domestic electrical 
appliances. 

The Cape Peninsula Lighting Co. intend to greatly extend their distri- 
bution system in Capetown suburbs. 

Mr. Wheeler is negotiating with Maitland (Cape Colony) Couneil for 
the construction of electric tramways. 


Stepney (London).—The Council decided last week to apply for 
a loan of £10,000 for electricity extensi^ns. 


Swansea.—The borough electrical engineer (Mr. C. A. L. Pras- 
mann) recently reported to the electric and tramways committee 
that replies to inquiries he had sent to other towns did not justify 
him in recommending the adoption of prepayment meters. 


Telephony in Borlin.—The postal authorities have decided to 
erect telephone kiosks in the streets of Berlin. 


Torquay.—An inquiry was held here on Tuesday into the appli- 
cation of the Corporation for permission to borrow further moneys 
for extensions of the electricity generating plant and mains. 

The Town Cuerk (Mr. F. S. Hex) suggested tbat the loan for additional 
mains should be £2,900 and for plant £2,060, or about £5,000 in all. 

The Insrector (Mr. Hooper) remarked that they might ascertain what 
had been expended on mains, house services, feeders and distributors, 
and meters for the last three years, and this basis would form a valuable 
guide for the next three years. 

The ELECTRICAL ENGINEER (Mr. P. Storey), stated that each house ser- 
vice cost £4. 103., and there had been on an average 40 house connections 
a year for the last three years. This did not include voids, which might 
be estimated at from five to ten per annum, and, therefore, the net 
number of honse connections might be taken at 30 a year. 

Mr. Hoorzn said the Local Government Board recommended that, in 
view of the evidence and information as to street lighting, it would not 
be desirable for the Corporation to expend money on unremunerative 
undertakings, such as public lighting, especially in view of their present 
weak financial condition. 

The Town CLENk stated that the electricity accounts up to Dec. 31 
epee & profit for the year of £1,319, in addition to a reserve fund 
of £500. 

Evidence was given by the Electrical Engineer and by Mr. H. A. 
Garrett, borough surveyor, as to the desirability of providing water puri- 
fying snd condenser plant, and in support of the proposal to extend the 
mains to Kilmorie and Livermead. 


Village Lighting.—It has been decided to light Trewoon (Corn- 
wall) by means of current to be supplied from St, Austell electricity 
works, a distance of 1} miles. Overhead cables will be employed. 


Walthamstow.—The resignations of Mr. G. H. Fooks-Bale, the 
electrical engineer and tramways manager, and of Mr. W. H. 
Wilkinson, tramways inspector, have been accepted by the Council. 
Testimonials under seal are to be given to both officers. 


West Ham.—The following recommendations of the Electric 
Lighting and Tramways committee have been recently adopted by 
the Council :— 

That the electrical engineer (Mr. A. Hugh Seabrook) recommended 
that, as wiring contractors’ showrooms were advertising the sale of elec- 
tricity, as well as the means by which electricity could be used for light- 
ing, cooking, heating, power, &c., a special rate be charged to those 
ee in order to induce them to make the most brilliant display 

ssible. 

Having very carefully considered the whole question, your committee 
recommend the Council to reduce the charge for current for lighting from 
4d. to a maximum of 3d. per unit, and for power to a maximum of ld. 
per unit, consumers using power to be allowed to use for lighting at 
power rates & number of units equivalent to 10 per cent. of the total 
units used for power, and that the proposed reduction take effect as to 
lighting from March 31 next and as to power from June 30 next. 

The charge for current for contractors' showrooms has been re- 
duced to 1$d. per unit. 

Westminster.—The contract of the Scott Snell Co. for lighting 
Parliament street and Whitehall having lapsed, competitive 
tenders are to be called for the lighting of those thoroughfares. 

Weston-super-Mare.—The Council decided at their last meeting 
to oppose the proposal of Weston-super-Mare and District Electric 
Supply Co. to construct a tramway on the Marine Parade. 

Willesden Polytechnic Institute.—The electrical installation 
at this institute now comprises the equivalent of about 720 80-watt 
lamps, in addition to movive power. Luna type Nernst lamps have 
been freely adopted, as 41 of these lamps are in use for the lighting 
of the chief class rooms, drawing office, science lecture theatre, art 
room and entrance. Current is supplied from the mains of Willes- 
den Council. The greater part of the wiring is carried out in the 
Simplex Co.’s screwed brazed tube. The great hall is lighted 
by five seven-light electroliers carrying 82 c.p. lamps. In the 
laboratories, electrical workshop, and lecture theatre, special plug 
points are provided, these being supplied through special distribut- 
ing boards. The wood-working machines in the carpenters’ work- 
shop are driven by Turner electric motors, the starters and main 


switches being of the Sturtevant type. Mr. Frederio H. Taylor, 
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A. M. I. E. E., of 14, Victoria-street, Westminster, was consulting 
engineer ſor the entire scheme. 

Windlesham.— The Council have decided not to oppose Messrs. 
Foote & Milne's application for a provisional electric lighting order. 


Wireless Telegraph Ordinance. — A wireless telegraphy or- 
dinance has been enacted for New Guinea, in which the Adminis- 
trator is granted the sole privilege of establishing, erecting, main- 
taining and using stations and appliances for the purpose of 
transmitting and receiving messages by wireless telegraphy in 
British New Guinea, or to or from any place or ship outside that 
possession. Power is given to the Administrator to grant licences 
for the establishment of stations and appliances for similar purposes 
on the payment of prescribed fees. 


Woodford.—The National Provincial Electricity Corporation 
have withdrawn their application for a provisional order. 


Dinner — It has been decided to hold, at the Holbo:n Restaurant 
on Saturday, March 10, at 6:30 o'clock, the first annual dinner 
of electricians who have served on the P. & O. Steam Naviga- 
tion Co.'s mail steamers. 36 members, all former P. & O. elec- 
tricians, have already joined the new society (the P. & O. Batti 
Wallahs Society), and the hon. sec. (Mr. E. Sheppard, 20, Bucklers- 
bury, E C.) will be pleased to hear from other gentlemen who have 
not been enrolled. 


_Blectro-Harmonic Concert.—A ladies night concert will be 
given this (Friday) evening at the Holborn Restaurant, Holborn, 
London, W.C., commencing ut eight o'clock. 


TRADE NOTES AND NOTICES. 


— — 


NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s., or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to Feb. 12, 1906. All mere lists of members of 
Societies and Institutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published. 

A full Digest of Contents will be sent post free on request. 


— 


TENDERS INVITED. 


Manchester Tramways committee invite tenders for the supply of 
various stores, including motor parts and accessories, controllers, 
resistances, fuses, switches, trolley poles, arc and incandescent 
lamps, telephones, lighting material and bells, insulating material, 
carbon brushes and carbons, cable, copper, brass and steel wire, 
overhead line material, oils, lubricants, lamp glasses, globes, por- 
celain and brown ware insulators, crucibles, rubber goloshes, gloves, 
&c. Further particulars are given in an advertisement. Specifica- 
tions, &c., from the general manager (Mr. J. M. McElroy), 55, 
Piccadilly, Manchester. Tenders (addressed to Chairman of Tram- 
ways committee) by 1 p.m. March 3. 

Leeds Electricity committee invite tenders for one or two sets of 
electric generating and condensing plant, each comprising a steam 
turbine, two-phase alternator and exciter of 8,000kw. capacity, 
electrically-driven surface-condensing plant, and the necessary pipes 
and valves. Preference will be given to tenders for plant of British 
manufacture. Specifications from the manager of the department 
(Mr. Harold Dickinson), 1, Whitehall-road, Leeds. Tenders to the 
town clerk (Mr. Robert E. Fox), Town Hall, Leeds, by 10 a.m. 
April 9. See also an advertisement. 

The Great Central Railway Co. invite tenders for supply, during 
12 months, of various stores and materials, including telegraph 
materials, asbestos, &c., packing, brass sheets and tubing, glass, hard- 


ditto and 600 ft. of gas barrel. 


ware, indiarubber, iron and other metals, screws, signal materials, 
&c. Samples and patterns can be seen on application to the store- 
keeper (Mr. A. W. Longden), Cornwall-st., Openshaw, near Gorton 
station, from whom specifications and forms of tender can be 
obtained. Tenders to the secretary (Mr. Oliver S. Holt), Maryle- 
bone station, London, N.W., by 10 a.m., March 6. Further parti- 
culars are given in an advertisement. 


Barnes Urban District Council invite tenders for supply, delivery 
and erection of one straight-tube type water-tube boiler, surface con- 
denser, feed pump and pipe work. Specifications from the electrical 
engineer (Mr. C. S. Davidson), Electricity Works, High. street, Mort- 
luke, S.W. Tenders to the Clerk, Council House, High-street, Mort- 
lake, not later than March 12. See also an advertisement. 


The Asylums committee of London County Council invite ten. 
ders for the installation of electric lighting and power (including 
enerating plant) at Long Grove Asylum, Epsom. Forms of ten- 
er, &c, from the clerk of the committee (Mr. H. F. Keene), 6, 
Waterloo.place, London, S W., after 26th inst. Tenders to the 
offices of the committee by March 26. Further particulars are set 
out in an advertisement. 

Edinburgh Corporation invite tenders for stores for 19 months 
from May 16, 1906, including arc lamp carbons, cast-iron pavement 
boxes and pipes, electricity meters, house service fuse boxes and 
bitumen. Specifications, &c., from the engincer (Mr. Frank A. 
Newington), 5, Dewar-place, Edinburgh. "Tenders to the town clerk 
(Mr. T. Hunter, W.S.), City Chambers, Edinburgh, by March 12. 
See also an advertisement. | 

Shoreditch (London) Borouzh Council invite tenders for stores 
for one year ending March 31, 1907, including electric cables and 
sundries, gas pipe and fittings, and engineers’ stores. Tenders to 
town clerk (Dr. H. Mansfield Robinson), Town Hall, Old street, 
E.C., by 3 p.m. March 13. . 

Ilford Urban District Council invite tenders for the supply of 
stores for the electricity department during the year ending March 31, 
1907, including electricity meters and demand indicators, cables, in- 
candescent lamps, arc lamp carbons and house service fuse boxes. 
Tenders to Chairman of Council, Ilford, on or before Feb. 26. 


West Ham Corporation invite tenders for supply of incandescent 
lamps, cable, single and two-phase alternating-current motors, 
transformers, alternating-current meters and house cut-out boxes. 
Tenders to the town clerk (Dr. Fred E. Hilleary) by 10 a.m. March 2. 


Sunderland Corporation invite tenders for supply of six vestibule 
cars (double-decx top-cover type) with approved radial trucks. 
Tenders to Chairman of Tramways committee by noon March 1. 

Sunderland Corporation also invite tenders for supply of one boiler 
feed pump, one wooden cooling tower, one surface condenser 
with motor-driven pumps, coal bunkers, gantry and other steel 
work; also for extension of Hylton-road station. Tenders to Chair- 
man of Electricity and Lighting committee by noon March 2. 


Londonderry Corporation invite tenders for supply ot materials 
for the electricity department for one year from April 1, 1906, 
including carbons, meters and demand indicators, bitumen and box 
compound, cables, boxes and troughs and house fuse boxes. 
Tenders to the town clerk (Mr. F. Henry Miller) by noon March 8. 


Wimbledon Corporation want tenders by noon March 17 for 12 
months’ supply of stores and materials for their electricity depart- 
ment, including cables, joint boxes, transformers, meters, incan- 
descent lamps, carbons, &c. 

Paddington (London) Council want tenders by March 8 for 12 
months’ supply of stores and materials, including electric lamps 
and shades, lamp columns, lanterns, ironmongery, iron, steel, &c. 


Stockport Electricity committee want tenders by noon March 1 
for 6 or 12 months' supply of coal for the electricity department, 
and 12 months’ supply of ironmongery, iroa tubing and castings, &c. 

Stockport Corporation want tenders by noon March 5 for supply of 
five double-deck top-covered single-truck tramcars, with electrical 
equipment. 

The managers of Poplar and Stepney (London) Sick Asylum, 
Bromley-by-Bow, London, E., want tenders by 10 a.m. March 18 
for 19 months' electrical supplies. 

Croydon Corporation want tenders for wiring the central fire 
station for the electric light. Tenders by March 1. 


Lincoln Corporation want tenders by noon March 6 for water 
tube boiler and 500 H. p. high-speed engine coupled to c.c. dynamo. 


Dublin Cleansing committee want tenders for supply of new 
tramway rails. 

Johannesburg Town Council desire tenders for supply (free at 
their stores, Johannesburg) of 850 street lamp fittings, 60 stays for 
Tenders addressed to the town clerk 
(Mr. John Dove), Municipal Offices, Johannesburg, by March 81. 
Specifications, &c., may be seen at the offices of the Council's con- 
sulting engineers, Messrs. Mordey and Dawbarn, 82, Victoria-street, 
London, S.W. 
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TENDERS RECEIVED AND ACCEPTED. 


The Admiralty have placed an order with Joseph Kaye & Sons, 
Lock Works, Leeds, for 8,100 of their patent seamless serrated oil 
feeders, and a like number of their patent seamless spouts, for use 
in His Majesty's naval establishments as may be required. This order 
is part of a contract which is to extend over the next three years. 


Barnes District Council received about 60 tenders for the supply 
and erection of a 800 kw. steam dynamo, together with switchboard 
panels and connections. The tenders, which varied in amount from 
£1,580 (Davey, Paxman & Co.) to £2,443 (Bruce Peebles & Co.) 
will be considered by the Electric Light committee on Saturday. 


Manchester Corporation electricity department have given a 
repeat order to Bruce Peebles & Co. for Peebles LaCour motor con - 
verters (6,000 to 500 volts, 50 periods, four 500kw. and five 
200 kw. seta). 


Birmingham Electric Supply committee have accepted the tender 
of T. A. Cole & Son for erection of Bordesley sub-station at £8,800, 
that of T. Johnson for Saltley sub-station at £4,827, and that of 
J. Dallow & Son for Balsall Heath sub station at £4,884. 


Fulham (London) Council have accepted the following tenders 
jue lowest tender received in each case) :— Edward Le Bas & C. 
or section A of contract S (steam piping) at £990, Clapbam Bros. 
for s*ction B of contract S (water and exhaust piping) at £1,284. 6s. 


Castlerea (Ireland) Rural Council have accepted the tender of 
James Gordon & Co., 52, Lime-street, London, E.C.. for turbine, 
gas engine and suction plant, forming the complete power equipment 
of their electric lighting station. 


Hackney Borough Council has accepted the tender of Joseph 
Amos, Kingsland-road, N.E., for the removal of scrap metal from 
the electricity works. 

Durban Corporation have placed orders with W. T. Henley's 
Telegraph Works Co. for 8,200 yds. h.t. c.o. cable and 8,870 yds. 
0 2 in. single cable. 

Rand Water Board have placed an order with the British West- 
inghouse Co. (through their Johannesburg agents, C. C. George & 
Co.) for electrical plant. 

Cardiff Corporation have accepted the tender of J. B. Saunders 
& Co. for wiring the medical superintendent's house at Whitchurch 
Asylum. | 

Weston-super- Mare District Council have placed a contract with 
the National Telephone Co. for eight fire alarms and posts for seven 
years a; £42 each per annum. 

Newoastle (N.S.W.) City Council have accepted the tender of 
Noyes Bros. for an extension of the municipal electric lighting plant 
at £2,585. r ps 


The tender of the Bromley Electric Light & Power ,Co. has been 
accepted for wiring and fitting Bromley (Kent) parish church at 
about £250. | ; 


Brighton Corporation have accepted the tender of the British 
Insulated & Helsby Cables for telephone cables and that of the 
Sloan Electrical Co. for arc lamp carbons. 


Poplar (London) Council have accep‘ed the tender of the 
A. E. G. English Mfg. Co. to maintain a minimum of 190 1-amp. 
Nernst lamps in the public libraries at 4s. 6d. per lamp per annum. 


Hammersmith Council have placed an order with the British 
Transformer Co. for three Berry controlling boards at £105. 


Dartford Council have placed an order with W. H. Willeox & Co. 
for an oil filter for the electricity works. 


The India-Rubber, Gutta Percha & Telegraph Works Co. have 
Becured a contract for the lighting of Vryheid, Natal. | 


A “Tall Order" for Blectrical Plant.— The Manchester 
Guardian on 22nd inst. is responsible for the following:!“ 

An order has been placed in the United States for hydro-electric plant 
of 100,000 n.r. for the Rio de Janeiro Tramway & Light Power Co. The 
order is valued at upwards of £5,000,000. 


BUSINESS NOTICES. 


Mr. W. A. Scott and Mr. John Leggat have opened offices at 
Caledonian-chambers, 102, St. Mary-street, Cardiff, where they have 
started practice as consulting engineers for collieries, steel works 
and engineering works generally. Mr. Scott has been for 15 years 
with Ernest Scott & Mountain, and has been resident engineer for 
them in South Wales during the past five years, where he has been 
responsible for ing out several large installations in collieries 
and steel works. Mr. Leggat has been chief designer to Ernest 
Scott & Mountain for the past five years. The new firm are acting 
in Wales for P. A. Mitchell, of London, who owns the Rateau 
exhaust steam utilisation patents. 

R. J. Nicholson & Co., 26, Cannon-street, Manchester, have been 


appointed sole agents in Lancashire and district for Hugh Scott & 
Co. 's electric motors. , 


— 


— 
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BANEKRUPTOIES, LIQUIDATIONS, &c. 


A re*eiving order has be: n made against A. Parker & Co., electrical 
engineers, 180, Upper Richmond-rd., East Sheen, Surrey. 

A first dividend of 1s. is payable on 28th inst. by Poppleton & 
Appleby, 3, Barbican, London, E C., in the bankruptcy of Chas. 
Vigunt Tyge De Falbe, lately trading as the Electrical & General 
Contracting Co., at 17, Shaftesbury-avenue, W. 


Claims against Jas. Wood Smith, electrical engineer, 55, Bolton. 
road, Darwen, to Mr. C. H. Plant, 14, Chapel.street, Preston, by 
March 13. 


An application for the discharge of Wm. Wenham, electrical 
engineer, 5, Century-buildings, London-road, Croydon, will be 
heard on March 18 at the County Court, Croydon. 

Application for the discharge of Jas. Stephen Blackwell, trading 
with Wm. Arthur Charles as the Central Electrical and Engineering 
Co., 74 and 111, Church-gate, Leicester, and 22, Kennington-rd., 
London, S.E., will be heard on March 7, at Bankruptcy-bldgs., 
London, W.C. 


Claims against * Everyday Electricity” Publishing Co. (Ltd.) to 
Mr. H. L. Price, 15, Fountain-street, Manchester, by March 8. A 
meeting to receive an account of the winding up will take place on 
March 16, at 15, Fountain-street, Manchester. 


Claims against Nernst Electric Light (Ltd.) to Mr. M. Levinger, 
6, London Wall-buildings, London, E.C., by March 15. 


The Taunton & West Somerset Electric Railways & Tramways 
Co. (Ltd.) is being wound up voluntarily. Mr. P. N. Gray is liqui- 
dator, with authority to enter into an agreement with Taunton 
Electric Traction Co. (Ltd.) 


The Electric Works Co. (Ltd.) is being wound up voluntarily. 
Mr. D. L. Chalmers, 12, St. John's-lane, Liverpool, is liquidator. 


A meeting will be held on March 24, at 66, Victoria-street, 
London, S.W., to receive an account of the winding up of the 
Pioneer Electric Supply Co. (Ltd.) (in liquidation). 


Plant for Sale.—Mr. John S. Brown, Oxford-street, Swansea, 
has for sale electric lighting plant. See an advertisement. 


Messrs. White Bros. & Co., engineers, Stratford, London, E, have 
for sale some electrical plant, particulars of which are set out on 
another page. 


Some electric lighting plant (consisting of & Cochran boiler, pair 
of Browett- Lindley engines and Elwell Parkershunt- wound dynamo) 
is advertised for sale by the Colosseum Theatre, Oldham. 


Catalogues.—An illustrated export catalogue fr stationary bat- 
terics of the Tudor type has been issued by the Tudor Storage Bat- 
tery Export Synd., 85, Surrey-street, London, W.C. The aim in 
preparing this catalogue has been to supply data to intending pur- 
chasers abroad in order that they may be in a position to prepare 
ibid estimates and other preliminary work connected with Tudor 

attery plants without previously referring to the makers. Detailed 
specimens of all parts connected with Tudor batteries and technical 
data concerning the same have been provided, and for the conve- 
nience of ordering cells and accessories from abroad code words for 
all types of cells are included. The weights and measurements 
given are expressed in English and metric equivalents, The frontis- 
piece shows a large Tudor cell supplied to Stockholm electricity 
works. This cell has a capacity at five-hour rate of discharge of 
11,624 ampere-hours, the output for one hour being 7,104 amperes, 
and the charging current 8,456 amperes. A good selection of illus- 
trations is given, which include the usual accessories used in con- 
nection with storage battery installation. 


Single-pole, double-throw, slow-break knife switches form the 


subject of catalogue No. 72, just issued by Ferranti Limited, Hollin - 


wood, Lancs. 


An excellent pocket list dealing with the special manufactures of 
the Consett Iron Co. (Ltd.) of Consett, co. Durham, has been pub- 
lished, and contains, besides particulars of these manufactures, & 
large number of tables and other matter interesting to those engaged 
in the manufacture of heavy machinery and other plant, &c. 


Flexible couplings are listed in a catalogue issued by Bergtheil & 
Young, Camomile-street, London, E.C. These couplings are the 
latest development of the “ Rafford " type of flexible coupling. In 
the list directions are given for calculating the size of coupling 
required in varying circumstances, and tables of dimensions of 
standard coupling, flywheel coupling and reversible coupling are 
given (in millimetres). 

A list of leather beltings and other leather goods has reached us 
from Peter M'Intosh & Sons, 129, Stockwell-st, Glasgow. 


Those of our readers who are interested in the subject of photo- 
graphy will find a novel newly-patented form of tripod camera 
stand described in a catalogue which has been prepared by Mr. W. 
Butler, 20, Crosby. road, Birkdale, Southport. 
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The “ Aston”’ interpole motor, the Cyclax " slow-motion start- 
ing switch, and the“ Peard " patent fuse (new and improved switch- 
board type) are listed in sheets Nos. 520, 521 and 522 respectively 
issued by Veritys Limited. The Aston“ interpole motor, which 
is illustrated herewith, is claimed to 
be the latest development of the 
direct-current electric motor. This 
motor runs from no load to heavy 
overload in either direction with fixed 
brush position and generates the 
magnetic field necessary for the com- 
mutation by means of small poles 
placed in the neutral line of the main 
field, with the result that commuta- 
tion is independent of the strength of 
the main field. This enables the 
magnetic field to be weakened within 
very wide limits, and provides an in- 
crease of speed in the ratio of 1: 4 or 
1:5 to be easily obtained by shunt 
regulation. The brushes being always 
in the neutral line, the interpole motor can run in either direction 
with fixed brush position, making it especially suitable for crane 
work and in all positions where reversible motors are required. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Feb. 14 to Feb. 20, with the ports of 
destination :— 

Aden, £81. Africa—Alexandria, £25; Cape Town, £178; Delagoa 
Bay, £670 ; Durban, £1,572 (including £1,197 telegraph material); 
Mozambique, £10 (telegraph material); Port Said, £10; Port Elizabeth, 
£988.  Argentina—Buenos Ayres, £1,243. Australasia— Auckland, 
£130 ; Brisbane, £2,312 ; Launceston, £24 ; Melbourne, £12 ; Otago, £40; 
Perth, £17 ; Sydney, 4266; Townsville, £80; Wellington, £262 (in- 
cluding £128 telegraph material). Belgium—Ghent, £50; Ostend, £70. 
Brazil—Rio Janeiro, £8 (telegraph material). British Guiana—Berbice, 
£10; Demerara, £10. Burma—Rangoon, £331. Ceylon - Colombo, £69. 
Chili—Valparaiso, £134. China—Shanghai, £14,052 peto £14,000 
telegraph cables). Denmark Copenhagen, £22 (telegraph material). 

h Guiana—Surinam, £31.  France—Boulogne, £157; Germany — 
Stettin, £566. Gibraltar, £98 (including £51 telegraph material), Hol- 
land—Amsterdam, £50; Rotterdam, £45. Hong Kong, £32. India— 
Bombay, £4,908 ; Calcutta, £1,795 (including £345 telegraph material); 
Madras, £351; Marmagoa, £113. Japan—Kobe, £110; Moji £79; 
Tokyo, £655 ; Yoko a, £1,105. Malta, £1,910, Portugal —Lisbon, 
£32; Peru—Iquique, £11.  Jtussia— Odessa, £30; Reval, £115; Riga, 
£574. Straits Settlentents—Penang, £44 (telegraph material); Singapore, 
£298 (including £52 telegraph material) Sweden Gothenburg, £18. 
U.S.A.— New York, £264. Woest Indies—St, Thomas, £41; Trinidad, £6. 
7 236,114, against £54,298 in the corresponding week last year (Feb. 15 

). 


to 


COMPANIES’ MEETINGS AND REPORTS. 


—  —— 


Charing Cross, West End & City Electricity Supply 
Co. (Ltd.) 


The annual general meeting was held on Monday, Mr. Wittram Francis 

LADGATE presiding. ' 

The SECRETARY (Mr. Edward Wilmot Seale, F.C.I. S ) having read 
the notice convening the meeting, 

The CHAIRMAN said: I should like, before commenting upon the 
accounts, to refer to the two paragraphs of the report which deal with 
the City undertaking net revenue account. I am afraid that the impres- 
sion made upon many of our shareholders and the publie by the state- 
ment in the report is that the City undertaking has, during the past 
year, been deficient in earning the dividend on its preference shares by 
à large sum of money, and I must admit that, except to the accountant, 
that is an error which may be easily pardoned. As a matter of fact, the 
earnings of the City undertaking this year have been sufficient to pay the 
whole of the dividend on the City preference shares with the exception of 
£2,373. The net revenue was £43,742, which was sufficient to pay £20,000, 
the interest on the debenture bonds, £8,015 interest on temporary loans, 
and leave a balance of £15,723, applicable to the payment of £18,000, 
the dividend on the preference shares, Therefore the deficiency is really 
£2,272. Turning to the state of the Company generally, and to the 
work which we have been doing, it is naturally with feelings of regret 
that we have felt bound to give you a dividend at the rate of only 5 per 
cent. per annum. But, speaking from this chair on more than one occasion, 
I have stated that I feared that the result of undertaking the work in the 
City would be sooner or later that we should be obliged to reduce our divi- 
dend, and that all we could do was to do our very utmost to keep it up 
as long as possible. Notwithstanding that drop in our dividend, I may 
tell you, perfectly frankly, that I do not regret for the moment our 
having taken powers to supply the City of London. I feel confident that, 
had we not done so, and had we not increased our area of supply, we 


should have found ourselves in a by no means satisfactory position, so 


that I in no way regret the course which my Board, with my full aud un- 
abated concurrence, took when some years ago we obtained that order, 

Now, the reason of the drop in the dividend is really obvious. It was 

absolutely impossible, in dealing with a large area like the City, that we 

could gauge to a nicety the exact amount of expenditure which would be 

equivalent to the exact amount of work which could be done and of profit 

that could be earned. I think we have done exceedingly well. There is 

one other matter which we had in consideration when we designed the 

Bow station and put down the mains. It was this: that under our act, 

which we obtained to enable us to run the mains from Bow to the City, 

we had power to supply, if they would take our energy, certain of the 

local authorities. We thought at that time that it was not at all un- 

likely that those local authorities would come to us for a large amount 
of power. They have not done so, but we could not help it. If they 
had we should have been supplying and getting a p:ofit on money 
which at present is unproductive. This unproductive money is no 
less a sum than £350,000 to £370,000. The buildings are there, the 
machinery is there, the mains are there, and we are in & position to 
at once give that supply, and to illustrate the necessity for having put 
ourselves into this position, I might instance how that two years ago, for 
practical purposes, we had come to terms with one of the railway com- 

panies electrifying their system to supply them with a large amount of 
energy. We quoted a price and they accepted it. The whole matter was 
complete as far as the engineers could go, and as far as the two offices 
could go. We were satisfied with the terms, which would have very 
appreciably helped our dividend, and they were satisfied that we should 
supply, but the difficulty arose as to whether legally we could supply the 
current, and, unfortunately, I was obliged to advise my Board t» get 
better opinion than my own to confirm that opinion that we had no legal 
powers to supply a railway company, as they were using the current out- 

side our provisional order, so that fell through. That result was due not 
owing to any want of power on our engineer's part, but it was simply that 
we had not the Parliamentary powers. Incidentally, I may say, in a 
matter upon which I shall speak hereafter, the bill we are now 
promoting is for the express purpose, among others, of giving us that 
power. Then, the second reason for the dropping of the dividend 
is this—that although business has been moving, and we have been 
making progress, there has been competition all round, and the fact 

that the public are beginning to understand electric lighting, and 
to economise in the use of it by efficient control, has had a disastrous 
tendency—first, in the price we could obtain, and, secondly, in the 
profits we covll get out of the price which had been obtained. In many 
cases, too, customers are hanging back because they think that under the 
new power schemes they will get their current at a cheaper rate here- 
after. The revenue from the sale of current in the last five years, 
shows there is a continuous satisfactory progress. In the West End. 
undertaking, in 1901, our revenue from sale of current, &e., was 
£102,700. In 1902 it rose to £119,000. In 1903 there was a drop, 
for it went down to £113,000, but in 1904 it recovered itself again 
to £125,500, and in 1905 it came up to £130,733. The City under- 
taking figures, are, I think, even more encouraging. We started in 1901 
with a modest sum of £9,824, on which year we made a loss of £776. 

In 1902 we mounted to £28,537, and in that year we made a profit of 
£4,600. In 1903 we rose to £57,700, with a profit of £21,000; in 1904 
to £80,868 with a profit of £33,000; in 1905 to £95,340 with a profit of 
£41,000. Now, I really think those figures speak for themselves, and I 
think we may say they show a regularity, and healthy increase as far as 

the City is concerned if we omit the second year of this undertaking. 

As soon as we have made sufficient progress there should be a divi- 

dend on the whole of the capital of the City undertaking. We have added 
in the West End district, 43,622 lamps, bringing our total up to 453,285, 

and you will see from the report that of that a very considerable amount is 
now being supplied to motors, Of the 453,285 8 c.p. lamps, 103,655 represent 
motors. Wethink that the increase is satisfactory, and thereare areas which 

are not now by any means fully occupied by buildings—the new streets of 

Aldwych and Kingsway— which are hardly yet touched, and which we 

hope will be a fruitful source of profit in the future, "Turning to the 
accounts, we have written off £36,419 from the depreciation account of the 
West End undertaking. Then with regard to the other items of expendi- 
ture during the past year, the only important one on capital account is 
£21,000, which has been spent on mains, and that has been principally 
employed in the ordinary normal increase of busine:s of the Company, 
partieularly in laying down mains in connection with what I have already 
referred to—Aldwych and the Kingsway, in the lighting of which we hope 
to get a share in the near future, The balance of capital, £336,000, is, 
as has been often explained to you, used in the City undertaking. In the 
revenue account, there are not many items with which I need trouble 
you. The cost of our coal per Board of Trade unit has decreased 0:11d., 
almost exactly the same decrease as last year, and we think it is quite 
satisfactory. The actual money saving on the West End undertaking is, 
in round figures, some £2,000, We have carried £11,000 to depreciation, 
and £48,647 to the net revenue account, and the latter sum is dealt with 
as proposed. On the credit side of the revenue account sales of current 
have increased by £4,900. The only other item to which I need call 
your attention is the item in the share premiums account of £3,665. 13s. 9d. 
which represents the cost in relation to the promotion of our bill this 
session and opposition to the other bills in Parliament. The share pre- 
mium account is in the nature of a capital account. We are not allowed 
to use it for any purposes of income, but under the advice of our auditors 
we have thought that it is a fair account against which we may write the 
very heavy expenses of opposing the bills of last year and of promoting our 
own bill. Oaur reserve still amounts to £194,900, which we think is quite 
sufficient, and is a very healthy amount to have as a reserve. Passing to 
the City undertaking, on the capital account during the past year there 
has been a total expenditure of about £72,000, the bulk of which, £50,000, 
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has been laid out in building the Bow station, which is being gradually 
brought up to a capacity of 800,000 lamps. That gives us a very large 
margin. It is 600,000 lamps now, and will shortly be 800,000, when a small 
amount of remaining expenditure has been made upon it. The revenue 
account of the City is, I think, exceedingly satisfactory. Tae receipts 
have increased by no less than £13,700, being £92,210, as against 
£78,431 last year. The coal, as I before mentioned, is quite satisfactory, 
there being actually a saving of £2,384 on it. The net balance, as I say, is 
sufficient to meet the whole of the dividends on the preference shares 
with the exception of the £2,273 which I have already referred to. 
You probably will say that at present we have made no provision for 
depreciation in the City undertaking. That is perfectly true. We have 
not made it, and for two reasons. First, in our opinion the plant is abso- 
lutely brought up to date, and secondly, depreciation has got to beconsidered 
particularly in regard to the possibility of the business being taken over 
by the local authority, either at the end of the term or, in regard to the 
City undertaking, in 1913, but, if taken over in that year under our pro- 
visional order what we are entitled to receive is not the ordinary breaking 
up price which is provided under other provisional orders, but is abso- 
lutely the expenditure we made on the City undertaking, plus 10 per cent., 
and plus 4 per cent. if we have not earned 4 per cent. during the inter- 
vening years. Having regard to this we do not, at any rate at present, 
think we need make any depreciation in the City undertaking. After 
referring to the various power bills to come before Parliament and their 
probable effect upon the Company’s business, the Chairman said: I 
should like to speak to the indefatigable industry of Mr. Seale, our 
recretary, and to the very great capability of Mr. W. H. Patchell, our 
engineer. I am glad to find that his services are again called in aid by 
the Board of Trade, who asked him to help in drawing up regulations 
before, and who, in asking for his aid again, are speaking of the high 
services he rendered to them. I now move the adoption of the report 
and accounts. 

Mr, JOHN M. GATTI seconded the motion. 

Mr. LAWRIE asked whether, with the means they already had, 
a very large additional number of lamps could be added, when required, 
without a great deal of capital expenditure? He also desired to know 
whether the competition was keener than before, and whether the amount 
which they saw due to the Charing Cross Co. was repayable to the 
parent Company after the interest was paid on the 44 per cent. preference. 
He congratulated the Board on the enormous amount of work they had 
done in bringing the undertaking to its present state, and thonght they 
could all look forward to the future without any misgiving whatever. 

Mr. J. SQUIBB said that there was one thing in the accounts about which 
he desired information. A large sum was paid—he thought it was for energy 
in bulk. If the Company had all the ordinary and necessary machinery, 
&c., for generating more than they were at present called upon to supply 
for Lighting purposes, why was it necessary to buy such a large quantity 
in bulk ? 

Mr. P. E. PILDITCH said, having regard to the competition of gas he 
desired to ask the Chairman whether he could give them some idea 
whether there was to be any further expenditure, and tell them what 

‘anticipations the management had made as to the demand coming up to 
their expectations when they made the expenditure on the City Co. ? 

Mr. W. A. MOORE said the amount for depreciation, £11,000, 
seemed to him to be very small. At one of the stations the Company 
had made alterations in machinery which had cost them £36,000, 
and they had taken from depreciation account previously £73,000-— 
practically half on one station. Clearly £11,000 a year was not 
sufficient for the number of stations, In regard to the share premium 
account the auditors’ advice was bad. The Board told the shareholders 
that they were going to Parliament again this year, and he presumed 
that they would have the same expenses again. Evidently with all 
the bother in London over electric supply the cost of opposition was an 
annual event and ought not to be taken from the share premium account. 

Prof. AYRTON said they would all be very much reassured if the 
Chairman could give them some idea of what he thought was going to 
happen which would enable the Company’s shares to regain something 
like the value on which the Company itself issued them to its shareholders, 

The CHAIRMAN (in reply to the above and other questions) said: It is 
difficult to say exactly how many lights we expect to get further in the 
City, but we do rely with considerable confidence on getting a very much 
larger supply there to come upon our mains than we have at the present 
moment. We believe there is a very large area in the City not yet supplied 
with electric light, and when those persons who have not got it take to electric 
lighting we shall receive & dividend on our ordinary shares in the City 
undertaking, and shall be bringing back the dividend of the whole 
Company to the proportions which are longed for no less by you than by 
us. We shall then be in a position to make available for earning pur- 
poses that expenditure which has been made with the greatest care 

'and is, at the present moment, lying idle, With regard to deprecia- 
tion, we have seriously considered the question from time to time, 
and have come to the conclusion that £11,000 is sufficient for our pur- 
poses. The writing off of £36,000 is really the capital expenditure on 
that station which has gone out of use. We have put it at the most 
drastic figures we possibly could in order that there might be nothing 
which could be said in our accounts that we had not treated the matter 
with the greatest care we could possibly apply to it. One other question 
was: ‘‘How is it that notwithstanding the fact that there is an increased 
consumption of current in the West End the results are not so satisfac- 
tory?” The answer is a very simple one. It is decreased prices and 
competition with gas. We are dealing with this matter in the best way we 
can, and we do not think the results are unsatisfactory. As to the ques- 
tion about the purchase in bulk. We are obliged to keep the City 
undertaking and the West End undertaking accounts separate, and 
for economy of working we find it much best to buy for the West End 
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undertaking a certain amount of current from the Bow station when 
further current is wanted in the West End, and similarly the City buys 
a certain amount from the West End for dual supply. To theatres we 
give an absolute dual supply, and that is the cause of our being able to 
get a certain amount of that work. One of the purposes for which 
we have our business is to show that we have actually two independent, 
but adequate stations, and the effect is that we can get a dnal supply 
absolutely independent of the risk of fire or injury to station. It is more 
economical to work occasionally from one station and then from another, 
and thus there is interchange of current. . 

The motion was then carried unanimously, as were also resolutions 
approving the declaration of the dividends set out in the report, the 
re-election of the retiring Directors and auditors, and the remuneration 
of the Directors for the past year. A cordial vote of thanks to the 
Chairman terminated the proceedings. 


London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held yesterday under the presidency 
of Mr. Ropert H. BENSON. 

The SECRETARY (Mr. H. C. Carter) having read the notice calling 
the meeting and the certificate of the auditors, 

The CHAIRMAN, in moving the adoption of the report, said: I shall 
leave to the managing director the task of dealing with details of genera- 
tion and distribution and sale of current, confining myself to the fiuan- 
cial points and broad questions of policy. The accounts show that, 
whereas nine years ago we sold 2,279,000 units, we last year sold 
13,000,000 units; that the cost of the unit has gone down in the nine 
years from 3:55d. to 095d, or under Id.; that the gross revenue has 
increased in tha same period from £50,000 to £130,000; that the net 
revenue has increased from £16,570 to £78,721 ; aud that the capital ex- 
penditure—which is a very interesting thing to put side by side with in- 
crease of net. revenue, because the increase of net revenue is the only ulti- 
mate test of the legitimacy of the capital expenditure —wasin 1897 £802,000, 
while last year it was £1,065,000, whereas, as I just said, the increase in the 
same period in net revenue has been from £16,570 to £78,721. Our power 
business, as distinguished from our lighting business, began in a small way 
in 1903. Now 59 per cent. of the units sold by us in the past year were 
sold for power as distinguished from lighting. In power supply our future 
lies, as you well know. We are prepared to meet any demand for power in 
our area as it arises ; we have no desire to poach on any of our neighboars’ 
areas as defined by Act of Parliament, but we shall strenuously defend our 
own. Coming to figures, last year we earned rather over 10 per cent. on our 
capital and paid 3 percent. on theordinary share capital, placing the balance 
to reserve, whereby our reserve account was made up to £25,000 and & 
contingency account was started of £5,000. This year we have earned 
rather over 13 per cent., out of which we propose to pay a dividend of 
4 percent, Moreover, efter paying £1,946 of exceptional Parliamentary 
expenses, which we were put to last year, we propose to double both our 
reserve and contingency accounts, and leave them at £50,000 and 
£10,000 respectively. Finally, we carry forward £3,141 against £2,000 
brought in. These results have been accomplished in the face not 
only of increasing competition, but of decreasing prices. We have 
no less than 11 different competitors within our area, of whom two 
are borough councils. Our rates this year are being raised ; in fact, our 
assessment henceforward is to be on £25,000 a year, as against £8,000. 
Part of this huge increase goes into the pockets of borough councils to 
assist them in competing with us. In each of those cases we have offered 
to do their electric lighting business cheaper than they are doing it 
for themselves, but they have not accepted our offer. Some of 

ou may wonder why we have felt it to be our duty to make sach 
iberal provision for reserves, and may think that we might have 
spared another £3,000 and have paid a dividend of 5 per cent, 
instead of 4 per cent. Those who urge that are entitled to re'er to 
past sacrifices—that we had no dividend on our ordinary shares for 18 
years, from 1887 to 1904, and that we have written down our capital by 
no less a sum than £227,000, making our ordinary shares £3 each instead 
of £5. These sacrifices fell to d lot because you were the pioneers 
in electric lighting in London. Those sacrifices, I may say, are constantly 
in the minds of your directors, and our great object is to retrieve them. 
The only way, in our opinion, to do that isto pile up our reserves now 
that at last we have got profits to do it with, to strengthen our position both 

hysicallyand financially,to husband our resources, and improve our credit. 
Reference is made in the report to the London County Council's power 
contract and to other large power contracts being in progress. The 
negotiations for what I may say is the largest and most important power 
contract that has ever yet been let in the City of London are nearly com- 
pleted. I had hoped to be able to make a definite announcement on that 
subject to-day. Though the agreement has not yet been signed, we 
have reason to believe that we are agreed with the other side on 
all points. When the agreement has been completed we shall make 
an issue of capital to provide the new plant which will be required. 
This will be offered to the shareholders, and I hope by the time 
the dividends are sent out we may be able to accompany them by a 
circular giving particulars of what 1 am unable to state to-day as to the 
terms of this contract to which I refer. You will see that we have 
renewed our contract with the London County Council for another three 
years from the date of the expiry of the present contract. That contract 
has not yet expired, and for the present they are taking more power from 
us than ever. Whenever their own generating station is ready they will 
take less, but we shall not lose them as customers for three years, and, 
perhaps, not even then. The fact is that we possess at Deptford the 
station where power can be generated cheaper than anywhere else in the 
county of London. That is the strength of our position. We are ready 
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to sell power to-day at 3d. per unit to any large and regular customer who 
will give us a sufficiently good load factor. Indeed, we will sell power at $d. 
per unit to anyone who will keep our power running for 24 hours per day. Our 
total cost of production for 1901—that is. including the costs of distribution, 
management, rates and taxes, and everything—uponsales of 10,500,000 
units was 1:21d. per unit against an average of all the London companies 
of 1:76d. I give you these figures to prove my statement that we have at 
Deptford the cheapest point of production. For 1905, upon sales of 
13,000,000 units, our total cost is down to 0°95d.—under 1d.—which is the 
lowest of any company in London, while our works costs—that is to say, 
the generating costs only, without rates and taxes, distribution costs, 
&c.—is 0:62d. per unit sold, and our works costs per unit generated is 
under jd. Whenever we get to selling power wholesale and reach sales 
of 20, 30, 40, or 50 million unite, we shall cheapen our cost of production 
indefinitely and be able to supply the public at lower prices too. For the 
results 20 far achieved I want publicly—and I feel sure you will join me— 
to express our debt of gratitude to our managing director (Mr. Stewart 
Bain), to our chief engineer (Mr. Partridge), to our consulting engineer(Mr. 
Burstall) and to all the rest of the staff. Referring to the proceedings in 
Parliament last year, thechairman said : Nothing but an accident prevented 
the passing of the Administrative County of London Bill, and the pressure 
at the last was so great that we and every other company had to make 
terms with the invader. Fortunately the session closed before the bill 
could pass. The same bi!l is, however, coming up again this year, and 
two others of the same sort. We have got to have the same fight over 
again, but we are much stronger now. We can already supply 
power at 2d., while they can only promise it in three years. The total 
present capacity of our station is 10,000kw. The maximum use 
that we made of that plant at any one time last year was 6,000kw. 
We have at present a load factor of only 26 per cent., which we hope to 
increase. We have, as you know, promoted this year a bill of our own. 
It is in our view of a non-controversial character, and is designed merely 
to give us the same powers which the Board of Trade have aiready inti- 
mated ought to be granted, and for which they themselves promoted a 
bill last year in the House of Lords. There was a time when we only 
sold 52 per cent. of the units we generated. We have now got up, 
last year, to selling 89 per cent. of the units that we generated. That is 
an extraordinary proportion, but science has still economies in store for 
us. I believe that, if Parliament gives us a fair chance and does not 
take away our heritage, what we bave achieved in the last four years is 
only a small part of what we ought to achieve hereafter. I now move 
the adoption of the report and accounts. 
Sir WILLIAM H. PREECE, K.C.B., F.R.S., seconded the motion. 
In the course of a brief discussion, gratification was expressed at the 
progress of the company. A resolution was passed inviting the directors 
to resume the fees of £2,000 a year to which they ere entitled by the 
articles of association (in place of the £1,000 a year which they had 
been voluntarily taking). 
Resolutions approving the deolaration of the dividends set out in the 
report, the re-election of the retiring directors, and the reappointment 
of the retiring auditors having been passed, 
An extraordinary general meeting followed, at which the resolution 
assed at the meeting on the Ist inst. approving the company’s bill in 
arliament was confirmed. 
A cordial vote of thanks to the chairman and directors terminated the 
proceedings. 


National Telephone Co. (Ltd.) 


The thirty-seventh ordinary general meeting was held at Hamilton 
House, Victoria Embankment, E.C., on Thursday, Sir Henny FOWLER, 
M.P., in the chair. 

The SECRETARY (Mr. Albert 'Anns) read the notice convening the 
meeting. 

The CHAIRMAN, in moving the adoption of the report, dealt first with 
the financial aspect of the company for the half.year, and pointed out 
that the income amounted to £1,125,978, an increase on the corresponding 
half of 1904 of £92,272. The Post Office royalty had increased from £95,195 
last year to £105,866. They had paid in royalties since the original first 
licence was granted in 1881 over £2,000,000. He thought the true position 
of the company was best realised by dealing with the figures for tbe year 
as a whole, and if they did this they found that while the gross income of 
1904 was £2,019,000, that for 1905 was£2,212,000showing the satisfaotoy in- 
crease of £193,280. For the same period the Post Office royalties were£256,504 
being an increase of £20,000. The profit for the year was £730,743, against 
£678,346, and their reserve fund had been increased from £1,503,410 to 
£1,912,475. The number of their stations had been increased from 
815,829 to 362,413, and the staff employed had risen from 18,844 to 
15,702. The number of messages carried in 1904 was under 1,000 
millions, and last year it was 1,053 millions. They would appreciate 
the significance of these figures when they learned that the num- 
ber of inland telegrams sent through the Post Office in the same 
period was 88,000,000; so that the telephonic service was doing 
more than the postal telegraphic service. It should also be stated 
that the average rate per exchange telephone message was a fraction 
under 4d. The growth of their business in London had been remarkable. 
When the Post Office came into competition with them they had 47,058 
stations, but now, although the Post Office had no fewer than 30,919 sub- 
scribers. the stations under the control of the National Telephone Co. had 
increased to 72,860, proving, as he had always urged, that there was ample 
room in Lonpon fora much larger telephone supply than existed at present, 
Having referred to the conditions of the agreement arranged for the pur- 
chase by the Post Office of the telephone undertaking in 1911, Sir Henry 
expressed gratification that aclause had beeninserted granting liberal terms 
to their employés when the company came to an end — (hear, hear)—it being 


arranged that their officers and servants should enjoy the advantages and 
be subject to all the conditions of rank and grade as though they had 
been all along in the service of the Post Office. This undertaking did not, 
however, apply to officers of the company in receipt of salaries of £700 
per annum or upwards. As regarded the limited number of the staff to 
whom the Postmaster-General’s undertaking did not apply, and others 
not coming within that undertaking, the board proposed to forthwith estab- 
lish a fund from the revenues of the company, applicable, in their discre- 
tion, to compensation in these cases. Then the question arose what were 
they to do as a company during the next six years? A telephone under- 
taking wasone that could not stand still; if they did not go on they must go 
back, and it would be their aim when 1911 arrived to be able to knock at the 
door of the Post Office and hand over an undertaking which had improved 
between 1904 and 1911. The directors were fully determined to keep thie 
concern up to date ; they would not allow it to go down in a single depart- 
ment. Therefore, immediately the House of Commons sanctioned the 
agreement,'they;sent their general manager (Mr. W. E. L. Gaine) and their 
engineer-in-chief (Mr. F. Gill) over to America, to ascertain the most 
recent improvements in telephony in the United States. They had received 
a confidential report from these gentlemen which would be of the greatest 
value to them. Some people said that England was the worst country in 
the world in the matter of telephone supply. This was not so. We 
were not the best, we were the second best; and he would like to bring 
to their minds a contrast which was exceedingly instructive, Greater 
London had a population of 64 millions; New York and greater New 
York a population of 54 millions. Now, the number of telephone 
stations in London was something over 100,000. In New York, with 
a million less in population there were 280,000; in other words, nearly 
three times as many as in London, although he might say that the 
service in New York was not as cheap. The keeping of the service up to 
date would involve the expenditure of fresh capital, but the directors 
would take care that only reproductive expenditure should be undertaken. 
Having said so much concerning the company, he had to annouuce that, 
as he had accepted office in His Majesty's Government, he felt obliged to 
retire from the directorship of the National Telephone Co., and he asked 
the shareholders’ assent to the proposition that during the period he had 
been associated with the board their interests had been carefully safe- 
guardec. Taking the last five years alone, the capital had risen from 
£7,000,000 to £9,500,000, and the expenditure on capital account from 
£8,096,000 to £11,830,000, an increase of £3,750,000. Their reserve 
fund had risen from £883,000 to £1,912,000, entirely taken out of the 
profits of the company. The number of stations was, in 1900, 200,000 ; 
to day it was 362,000. The number of the staff was then 10,000; it was 
now 15,700. Their gross income for the year was in 1900 £1,432,000: it 
was now £2,212,000: while the Post Office royalty had risen from 
£140,000 to £206,000. As he had said, future expenditure on capital 
account would be only on reproductive undertakinge, so that they might 
stand well when 1911 came. They could not have their cake and eat it 
too (laughter). 

Mr. GEO. FRANKLIN seconded the adoption of the report, and ex- 
pressed regret that Sir Henry Fowler was obliged to retire from the 
chairmanship of the company. He bore testimony to the diligence and 
assiduity with which he had discharged the duties of bis office. 

Mr. LEA SMITH, on behalf of the shareholders, also expressed regret 
at Sir Henry’s withdrawal from the board. It would be unbecoming for 
him to say more about a Cabinet Minister ; but, speaking as a Conser- 
vative, he felt they had, at any rate, one reasonable man in the Govern- 
ment (laughter). 

Mr. HASTIE, as one who had given the general manager, Mr. Gaine, 
considerable trouble, bore testimony to the efficiency of the telephone 
service, and spoke of the advantages they had derived from private con- 
trol. If they had been in the hands of the Post Office they would not 
have got the all-night service which was a great boon, especially to resi- 
dents in the country, and was of great utility in other cases. 

The report was adopted, as was a resolution declaring the dividends on 
the various stocks, and Mr. Franklin submitted a series of propositions 
giving power to the directors to issue ordinary shares to the extent of 
£6,000,000 and to convert these shares into stock. 

A SHAREHOLDER hoped the new shares would be offered to the 
shareholders of the company. 

Mr. FRANKLIN said the present intention of the board was to go to 
the shareholders. 

On the proposition of Col. OTLEY PERRY, seconded by Sir THEO- 
DORE FRY, a very hearty vote of thanks was accorded to Sir Henry 
Fowler for the services he had rendered as chairman of the company. 


Buenos Ayres Grand National Tramways Co. (Ltd.) 


An extraordinary general meeting of the Buenos Ayres Grand National 
Tramways Co. (Ltd.), was held on Monday, Mr. J. Invixd COURTENAY pre- 
siding. The business of the meeting was to consider a resolution approv- 
ing a bill to be presented to Parliament intituled the Buenos Ayres Grand 
National Tramways Co. (Ltd.) Bill. 

The SECRETARY (Mr. Fortercue Thursby) having read the notice 
calling the meeting, 

The CHAIRMAN said the object of the proposed bill was the reorgani- 
sation of the company's capital. He might point out that without an Act of 
Parliament there was no means by which, within the present company, 
they could capitalise the arrears of preference dividend, which capitalisa- 
tion must, they thought, form an essential part of any reasonable scheme 
that could be presented. They could ‘accomplish the same result by a 
reorganisation or reconstruction, accomplished by means of the sale of 
the company’s entire property and undertaking to a new company, the 
new company issuing capital not only in respect of the principal of the 
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shares of this company, but also in respect of the arrears of dividend 
thereupon. Such a reconstruction, however, would involve great risks 
and enormous expense. We are advised that we canno iapply to the 
Court without first going into voluntary liquidation, which would make 
the whole of our debenture debt fall due and involve arrange- 
ments with our debenture holders, which we can avoid under our present 
plans. It is extremely difficult to say what effect the first-named course 
might not have upon our position in the Argentine, involving as it would 
the liquidation of thie company. Finally, the expense of carrying out 
such a transaction, with the heavy stamp duties payable on the formation 
of the new company, and on the transfer of the properties to the 
new company, would be quite prohibitive. After full consideration, there- 
fore, of the alternative, the directors have decided to proceed by bill in 
Parliament. There is a suggestion that this billis premature, but in our 
view that is not so. It is intended that the changes proposed by the bill 
shall come into effect as from April 1 next—from the close of our current 
financial year. By that time we expect to have about one-half of our 
joint system somp etely electrified. I take it that it is everyone’s wish, 
and especially of the preference shareholders, that we should begin payment 
of dividends on the preference shares at the earliest moment, and, after 
taking into account the returns which we have received from Buenos 
Ayres of the results of electrical working, and forming the best judgment 
we cav, we believe we are justified in estimating thas the profits of our 
next year’s working—that is, from April 1, 1906, to March 81, 1907— 
will enable us to pay a dividend on the new preference shares which 
it is proposed to create. We think, therefore, we should be blameable, 
and incur the censure of the shareholders, if we left the company for one 
moment longer than eae in its present disorganised condition in 
regard to its capital account. It is never possible to carry into effect a 
scheme of this kiod without a certain amount of give and take between 
the different classes of shareholders. What the directors had to do was 
to set themselves to devise & scheme which they honestly consider to he 
in the interests of the company as a whole, and to be fair to every 
individual class of shareholders. In the circular we have issued 
we have set out at length the reasons why we consider our present pro- 
posals fair to the preference shareholders. I would repeat that we 
as directors, hold a very considerable stake in this company, distributed 
between all classes of thares, but, if anything, we have the greatest 
personal interest in the preference shares. The crucial point of the 
whole scheme, and probably the only one which will give rise to any con- 
troversy, is the question of the capitalisation of the arrears of dividend, 
and the mode by which such capitalisation is proposed to be carried into 
effect. I do not think anyone can quarrel with our proposals in 
this respect. The effect of our scheme is that, in lieu of a share which 
at present gives the holder a claim, large no doubt, but inevitably 
postponed for some years, against the future profits of the company, 
and which, even when the losses have been made good, it will take years 
to satisfy out of the annual profits of the company, it gives him first a 
new preference share—which, we believe, will begin to earn a dividend as 
from April 1, 1906, and will pay i$ regularly from that date—and, 
second)y, it gives him the whole of his arrears of dividend in a lump sum in 
marketable form, which he can realise on the Stock Exchange within a 
very few. months after the issue is made. It also gives him, if he 
desires to retain his ordinary shares, as doubtless the great majo- 
rity will do, an interest representing to the preference shareholders 
as a class more than one-half the entire reversion to the profits of the 
company. This is so far as.the first preference shares are concerned. 
As regards the second preference they also are called upon to make some 
sacrifice, inasmuch as they surrender the whole of their arrears of divi- 
dend. But they receive £120 for every £100 of capital in common with 
ihe first preference shareholders, and are also put up into the front rank. 
As regards the ordinary shares, there is an important change: by the 
capitalisation of the arrears of dividend on the preference shares, 
instead of owning the entire reversion of the company, their interest 
is reduced to less than one-half. As regards the debenture-holders, all 
that the bill does is to pave the way for dealing with the debentures in 
the future. There is no absolute necessity for Parliamentary powers to 
enable us to deal with our debenture-holders, and, that being so, we do 
not wish to unnecessarily complicate the present measure. We have, 
however, made provision for the issue of an additional amount of 
preference sbares, which will be fully sufficient to enable us, when 
the proper time comes, to absorb therein the existing issue of 
6 per cent. debentures and income bonds, thus removing a large sum 
from in front of the preference shareholders. Later on it will 
no doubt be practicable to effect another consolidation which has been 
foreseen, and for which provision has been made—namely, the absorption 
of the prior lien debentures into the conversion debenture stock, so that 
when the scheme which we have in mind is fully carried into effect, there 
will be only three classes of securities in the company — first, conversion 
debenture stcck; secondly, preference sbares; asl thirdly, ordinary 
shares. The chairman then explained a few modifications, the result 
of negotiations between the directors and some of the principal preference 
shareholders which had been agreed to since the directors’ circular was 
prepared. He (the chairman) was advised that there would be no diffi- 
culty whatever in introducing these modifications into the bill. Hethen 
put the resolution, which was seconded and carried by 32 votes to 13. 
The CHAIRMAN demanded a poll. 


Other meetings of shareholders followed, at each of which it was neces- 
sary to take a poll. The results of the poll were declared as follows: 
First meeting, 77,416 votes for the bill, 2,229 against; second meeting, 
22,241 for, 5,183 against; third meeting, 13,721 for, 100 against; fourth 
meeting, 9,758 for, 100 against; fifth meeting, 31,598 for, 136 against. 

The solicitor then declared that the resolution was carried by more 
than the necessary majority. 


Metropolitan District Railway Co. 

The chairman (Sir GEORGE GIBB), at the meeting on Tuesday, said 
he saw with the eye of commercial faith beyond the difficulties of the initial 
introduction of electric traction, beyond the troubles and the disco urage- 
ments of a transition period, which was bound to show adverse results, 
and saw a great future for the company’s undertaking. ‘hey had a steep 
hill to climb, but they must face it with courage and determination, Doubt- 
less every effort had been made to introduce the new form of traction with 
the minimum of inconvenience to the public, and quite recently there had 
been an undoubted improvement. Not only had the installation of auto- 
matic signalling been opened from Earl’s Court to the Mansion Houte, 
but a substantially increased service of trains had been put on. The 
failures which were bound to occur for & time after the trains first began 
to work showed & tendency to become fewer in number. He trusted 
that with the assistance of the general manager (Mr. John Young) and 
the other officers of the company, they might shortly improve the train 
service and get into smoother working. Their success could only be based 
on punctual, reliable, adequate and satisfactory train service, which would 
attract the travelling publio. 

Mr. R. W. PERKS, M.P. (deputy-chairman) in moving the adoption of 
the report and accounts, said that during the last half-year they carried a 
record number of passengers. In 1901 they carried 7,824,000 workmen 
and last year (1905) 14,669,000. They had not been able until quite lately 
to put on an increased service of trains. At present they were running 
over the most crowded sections, between South Kensington and Mansion 
House, 24 trains an hour, against 18 trains per hour up to the middle of 
December last. 'They hoped to increase the number to 80 per hour on 
that crowded section by the end of March. They were endeavouring to 
get rid of the present congestion as rapidly as possible, and trusted that 
by putting on additional train service they might be able to give 
greater facilities to travellers than at present. The financial results at 
the present moment of the electrification were not what they had 
anticipated. The extra cost within the half-year of working, partly under 
steam and partly under electric traction, had been very heavy, and there 
had been the necessary but still costly wastage of current caused by their 
transition from one m:ans of traction to the other, and to the necessity 
for educating the large number of drivers as to the economical handling 
of the new motive power on the line. The traffic expenses showed a 
large increase. In their train running they had seven men in ct arge of 
8 train, agaiost four men (driver, stoker and two guards) on the steam 
trains. The increased expenses were almost entirely due to the additional 
wages paid for the increased staff consequent upon electrio traction. The 
cost of electrification up to the end of the year amounted to £1,677,000. 
The result of their working this half-year had been to show, after debiting 
everything that they could legitimately debit, a loss of £26,613. 


ARIZONA COPPER C0O.—At the meeting on Monday the chairman (Mr. 
John Gill) said that the electrical uses of copper were increasing. They 
had not only the usual applications of electricity, but they had now a 
great industry coming upon them for the development of electric power. 
There was a scheme for taking. power from the Victoria Fale, on the 
Zambesi, to the Transvaal. The Transvaal mincs reqülfed about 
3,000,000 E. P., and an expert had estimated that the copper line for the 
transmission of power from the Falls to.the Transvaal mines would be in 
value upwards of £16,000,000. There were other schemes in the Trans- 
vaal for developing power at the coalfields and transmitting it to the 
mines. One or other of those schemes would certainly proceed, because 
electric power in the Transvaal mines would be very much cheaper than 
the present power, and it would be very advantageous to the mines to 
have electric workiog. They had before them a scheme for applying 
electric power to their owa works and mines, and if they succeeded in 
making an arrangement of that kind, they would derive great benefit from 
it. It would savethem £40,000 or £45,000 a year. 


BAKER STREET & WATERLOO RAILWAY CO.—The report for the half- 
year ended Dec. 31 states that the capital expenditure during the period 
was £349,620. The line from Baker-street to Kennington-road will be 
opened for public traffic during March, and it is expected that the sec- 
tion from Kennington-road to the Elephant and Castle station will b) 
opened in & few months. The works from Baker-street to Edgware 1081 
are being äctively pushed on. Beyond Edgware-road no work has yet 
been done. The company is promotiog a bill to modify the arrange- 
ments for interchange with the Great Western svstem at Paddington. 
Satisfactory arrangements have now been made for the interchange of 
traffic, either by subway or footbridge, with the several companies whose 
lines the railway crosses. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.)—At the meeting last 
week Sir George White said their receipts had decreased £3,058, but by 
careful regulation of cars they had saved £2,782, or nearly enough to 
balance the decrease. They had paid away £1,600 more in rates and 
taxes, compensation, &c., but had saved £500 in trading expenses and 
other general accounts, They had spent £7,485 more on permanent way, 
premises and electrical renewals, and they had erected many miles 
of new trolley wire. They were carrying out an experiment by putting on 
motor 'buses in outlying districts to feed the main tramway lines. If 
they had no main lines to serve they would, of course, hesitate before 
entering upon such a speculative class of business. The cost of working 
and depreciation of motor ‘buses, as at present constructed, would swallow 
up receipts upon any ordinary traffic in provincial towns. In congrata- 
lating Sir J. Clifton Robinson upon the honour of knighthood recently 
conferred upon him, Sir George White said it was a peculiarly pleasant 
duty to him, because he saw before him many old friends who knew all 
about their operations for the last 30 years, and who remembered the 
early days of the company, when J. Clifton Robinson was their first 
general manager, 
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CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—During 1905 there was 
connected the equivalent of 3,224 8c.p. lamps, making the total 50,336, 
and 559,640 units were supplied, an increase of more than 36,000 units. 
After placing £1,743. 16s. 2d. to depreciation the accounts show a balance 
of £5,991. 1s. 9d., which, with £1,763. 18s. 7d. from 1904, makes 
£7,755. 08. 4d. £2,120. 8s. 6d. has been paid as interim dividend, and 
after deducting interest (£1,332. 1s. 4d.) there remains £4,302. 15s. 6d. 
The directors recommend a further dividend of 34 per cent., making 
6 per cent. for the year. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The report for 1905 states 
that energy has been supplied to the St. James’ & Pall Mall Electric 
Light Co., and the Westminster Electric Supply Corpn., throughout the 
year, to an amount of 7,102,960 units. The bill promoted in the last 
session of Parliament, to enable the company to extend the works on the 
Grove-road site and to lay additional mains for the supply to the dis- 
tributing eee received the Royal Assent. The company is 
interested in the present year in the bill of the West London Electric 
Undertakers' Aesociation promoted by the Westminster Corpn., the St. 
James’ & Pall Mall, the Kensington & Knightsbridge and the Notting Hill 
Electric Lighting Companies, After making a full allowance for sinking 
fund and depreviation the net balance is £290. 15s, 3d., which with 
£7. 10s. from 1904 makes £298. 5s, 3d. to be carried forward. 


CHELSEA ELECTRICITY SUPPLY OO. (LTD.)—The directora’ report for 
the TM to Dec. 31 last shows that the profit amounted to £36,030. 6s, 1d. 
(added £1,170. 7s. 6d. brought forward and £280. 15s. 7d. balance of 
interest), making £37,481. 9s. 2d. After deducting interest (£7,875), in- 
terim preference dividend (£900), interim ordinary dividend (£4,999. 1a.) 
and writing off suspense account £1,891. 5s. 9d. there remains 
£21,816. 2s. 5d., and the directors propose to credit renewals and 
depreciation fund with £10,918, to pay the balance preference dividend 
(£900), a final dividend on the ordinary shares at the rate of 74 per 
cent. (making 6 per cent. for the year), £8,331. 15s., and a dividend of 
8 per cent. on the 5,000 ordinary shares exchanged for founders’ shares 
(£750), leaving £916. 7s. 5d. to be carried to next account. The number 
of lamps connected at Dec. 31 was 221,809, an addition of 11,150 during 
the year, and the total units sold was 3,222,038, being 9,626 more than the 
previous year. The smallness of this increase is due partly to a reduction 
in the demand by some of the large consumers and partly to a falling 
off in building operations in the district, which, it is believed will prove 
to be only temporary. Major Wm. F. Woods has been elected a director, 
in place of the late Mr. G. N. Marten. 


W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.) During 1905 the net 
profit was £50,099. 11s. ld. After payment of directors’ and auditors’ 
fees, debenture interest and expenses of issuing new debenture stock, and 
making sufficient allowance for depreciation of buildings, plant, &o., there 
remains £40,186. 17s., making (with £26,511. 10s. 11d. from last year) a 
total of £66,698. 78. 11d. The directors have transferred £5,000 to 
reserve and recommend the payment of a dividend on the ordinary 
shares of 15 per cent. (less tax), of which an interim dividend of 5 per 
cent. was paid on Sept. 1. These payments will, together with the year’s 
preference dividend, amount to £44,000, leaving £22,698. 7s. 11d. to be 
carried fotward. To meet the growing requirements of the business 
£300,000 new debenture stock has been created. £150,000 of this stock 
bas been itsued, and the former debenture stock has been redeemed. 
The construction of the Gravesend works is approaching completion, and 
^ is exposes that manufacturing will commence there in the course of a 
ew weeks. 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
Daring the past year the namber of houses and shops connected with the 
company’s system has increased from 3,451 to 3,698, while the equivalent 
number of 8 c.p. lamps connected increased from 303,048 to 325,827. After 
providiog for amount placed to renewal account, writing £346. 0a. 3d. off 
cost of purchase of South Kensington order and after paying the interim 
preference dividends and an interim dividend at the rate of 10 per cent. 
on the ordinary shares for the first half of the year, the balance is 
£15,774. 10s. 4d. Of this sum £2,125 has been appropriated for pay ment 
of the balance preference dividends and it is proposed to pay out of the 
balance (£13,649. 10s. 4d.) a further dividend on the ordinary shares at 
the rate of 10 per cent. making 10 per cent. for the year. The balance 
(£8,899. 10a. 4d.) has been carried forward. During the year further 
substantial reductions have been made in the charge for electricity supply. 


LANARKSHIRE TRAMWAYS 00.—At Wednesday's meeting Mr. A. R. 
Monks said the directors recommended & dividend at the rate of 5 per 
cent. on the original capital and of 54 per cent. on the new shares, while 
£898 would be carried forward. The undertaking had enjoyed continued 
progreee, and in all probability at next meeting he would have to speak of 
future extensions. 


LONDON ROAD OAR OO. (LTD,)—It was stated at the shareholders’ 
meeting on Monday that the reduction in the receipts from the company's 
horse-drawn cars had been caused by the competition of the new motor 
omnibuses and by the electrification of the Metropolitan and Metro- 
politan District railways. The chairman (Mr. J. Howard Moore) made 
an interesting review of the action which had been taken by the directors 
during the last few years in regard to experimenting with mechanica ly- 
driven vehicles. It was not until 1904 ıhat the directors came to the 
conclusion that the experimental stage of motor vehicles had been passed, 
and they had since placed large orders with the leading makers of these 

vehicles. It was clear to the directors that the horse-drawn vehicle had 
no chance against the swifter-running motor, and the substitution of the 
one for the other must, therefore, be carried through with the utmost 
possible expedition. He thought that by the end of the current year the 
greater proportion of the company's horse stock will have been superseded 
by the motor. | ö 
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MACKAY COH AIRES. The annual report of the trustees states that the 
companies now own part or all the capital stock of 74 cable telephone and 
telegraph companies in the United States, Canada and Europe, including 
the Commercial Cable and Postal Telegraph systems. The Mackay 
Companies are also one of the largest stockholders in the American Tele- 
phone and Telegraph Co., and during the pist year have acquired control 
of the Northern American Telegraph Co. which for 20 years bas owned 
and worked the telegraph system in Minnesota, Wisconsin, Iowa and 
Illinois. The Mackay Companies hold $40,645,600 preferred and 
$41,580,400 common stock. The laying of a fifth cable in the Atlantic 
Ocean, the establishment of cable communication with Newfoundland, 
and the laying of new cables to Japan and China are referred to in the 
report. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY OO. (LTD.)—At a special 
meeting on Thursday last the bill to extend the company’s area of supply 
by taking over the Whitly and Monkseaton provisional order, 1901, and 
the Seghill, Eavedon, and Tynemouth (Rural) order, 1902, &c., was 
approved. The chairman (Dr. J. T. Merz) said that the bill was for the 
ratification of an agreement for taking over certain sgreements cf the 
Northern Counties Electricity Supply Co. to supply their districts, and (2) 
an agreement with the Durham County Electric Supply Co. to supply 
them with electricity in bulk. The bill also provided for working agree- 
ments with Durham Power and Durham Distribution Cos. and the Priest- 
man Co. It also authorised the company to acquire and work generating 
stations, and to enter into agreements with the Newcastle and District 
Electric Lighting Co., and to supply electricity in bulk to the N.E. Rail- 
way beyond and outside the counties of Northumberland and Durham. 
It was not proposed to take over the Newcastle & District Lighting Co. 


NORTH LONDON RAILWAY CO.—At the meeting on Thursday last the 
chairman (Lord Rathmore) said one cause of the reduction of dividend 
from 5 per cent. to 44 per cent. was the competition from electrical con- 
veyances. The result was that the company had lost in the last five or 
six years £23,000 per annum, and they had been obliged to lower their 
fares, on which head there was a further loss of £20,400a year. The demon 
of electric competition was their principal enemy, and it grew closer and 
closer upon them every year. They had been told to electrify their line, 
but there were many difficulties in the way. Their trains ran over several 
other systems, and it would be useless to do anything until the other 
companies come to some decision. Their position was such that it 
would be wiser to hold their hand at present. 


NORTH METROPOLITAN TRAMWAYS 00.—At the meeting on Wednes- 
day the chairman (Mr. G. Richardson) said that the long-pending arbi- 
tration between the company and Leyton Council in respect of the 

urchase by the latter of the lines and car works of the compa dy had 
been held and the award of the arbitrator received. In January notice 
was received from East Ham Corporation for the compulsory. acquisition 
of the lines and depots of the company in that district. The award of the 
arbitrator in the Leyton case was satisfactory to the company, but a legal 
point was reserved for the judgment of the court as to whether Leyton 
Council were compellable to purchase the car works, which they were 
advised they were not. EE: | 


OXFORD ELEOTRIC CO. (LTD)—The'" profit for 1905 (including 
£898. 10°. 7dr from last year) was £12,823. 4s. 9d. After providing 
£2,103. 9s. 3d. for interest and writing of £696. 23. 8d. on account of 
hire-purchase installations, the directors propose to appropriate the 
balance (£10,023. 12s. 10d.) in payment of a dividend of 7 per cent. (tax 
free) (23 per cent. was paid in Sept.) £6,475,!placing £2,500 to reserve and 
renewal account, leaving £1,048, 12s. 10d. to be carried forward. At Dec. 31 
the equivalent of over 73,000 8 c.p. lamps was connected to the mains. 
The number of units of current sold during 1905 was 8 per cent. more 
than in1901. The wkole of the authorised capital having been issued, 
the directors have resolved to issue 10,000 cumulative 5 per cent. pre- 
ference shares of £5 each. | 


SHANGHAI ELECIRIC CONSTRUCTION CO. (LTD.)—At the statutory 
meeting last week, Sir Alfred Dent said the share capital received was 
£63,400, of which £25,000 had been paid to the contractors. The success 
of the tramways would depend largely on the Chinese, and it was satis- 
factory to find how the Chinese flock to the railways wherever they are 
introduced. Negotiations had been going on for some time to extend 
the lines into the French concession, the Chinese city and the native 
quarter, but these were suspended while the authorities were dealing 
with disturbances, which had now ceased. About £60,000 worth of the 
plant had been shipped, although the directors only went to allotment 
six weeks ago. The tramway construction could be completed in 12 
months. g l 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.) — The 
revenue account for 1905 shows a profit of £22,131. 98. 4d., and 
£6,706. 10s. 3d. brought forward, making £28,837. 19s. 7d. Deducting 
£7,965. 1s. 7d. for interest and £2,987. 17s. 8d. for interim preference 
dividend, there remains £17,885. Us. 4d., and the direotors recommend 
payment of the balance preference dividend (£3,459. 18s. 2d.), placing 
£4,000 to depreciation, paying a dividend on the ordinary shares at rate 
of 24 per cent. (£2,676. 153, 10d.), the balance (£7,748. 6s. 4d.) being 
carijed forward. At the end of the year the equivalent of 125,674 8 o.p. 
lamps was connected (against 108,391 in 1904). The gross revenue was 
£35,421. 18s. lld., against £28,796. 168. 6d., and the expenditure 
£13,200. 4s. 7d., against £12,222. Os. 3d. In order to deal with the 
rapidly-increasing demand for power, and to afford a supply of energy in 
bulk authorised by the company’s act of 1903, the directors are erecting 
a further engine and boiler house, and are applying for power in the pre- 
sent session to make agreements for combination with other companies, 
and for the supply of energy in bulk to, and for taking energy from, one 
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another. Mr. H. St. J. Winkworth has been elected chairman of the 
company, in suecession to Sir Jobn Willox, deceased. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD).—In the 
report for the year 1905 the directors express their deep regret at the 
death of Sir Robert Geo. W. Herbert, who had been a director of the com- 
pany since Feb., 1893, and was chairman from Deo., 1896. Mr. Wiliam 
Shuter bas been unanimously elected to fill the office of chairman, and 
Mr. Francis R. Lucas to the seat at the board vacated by the death of 
Sir Robert Herbert. The accounts for the year sliow a net profit of 
£73,911. 4s. 4d. after charging debenture interest. By adding 
£102,079. 133. 2d. from last year, the total is £175,990. 17s. 6d., from 
which is deducted the interim dividend of 5 per cent. (£22,410), leaving 
£158,580. 17s. 6d. to be dealt with. The directors propose to distribute 
a dividend of £1. 4s. per share (absorbing £44,820), being at rate of 10 
per cent., and making, with amount already paid, a total dividend for 
the year of £1. 16s. per share, or 15 per cent., tax free, leaving 
£108,760. 178. 6d. to be carried forward. The business of the company 
has been satisfactory during the year, and the factories at Wharf-road 
and Greenwich have been fairly occupied in the manufacture of sub- 
marine telegraph cables and insulated wire. The company’s steamships 
have been actively engaged in laying and repairing submarine cables. 
The “Colonia " met with an accident in striking a rock on the coast of 
Nova Scotia, while laying a new Atlantic cable for the Commercial Cable 
Co., but was fortunately got off, and was able to carry out the work on 
which she was employed without much delay. The ‘Colonia " has been 
thoroughly repaired and is now in as efficient condition as ever. The 
“ Cambria " has done excellent service during the year, and has given 
general satisfaction. The works at Wharf-road and Greenwich are in 
efficient order, and are maintained in perfect readiness for any work that 
may come to hand. The retiring director (Sir James Pender, Bart.), 
being eligible, offers himself for re-election. The transfer books are 
closed from 19th to 27th inst, inclusive. 


WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ re- 
port for the year 1905, just issued, states that the supply of current, 
which at Dec. 31, 1904, was the equivalent of 711,679 8 c.p. lamps, had 
increased by Dec. 31, 1905, to 764,930 lamps, and applications for supply 
continue to come in at a satisfactory rate. The length of roadway in 
which continuous-current mains have been laid now exceeds 77 miles 
(making about 293 miles of ways), into which upwards of 241 miles of 
copper (strip and cable) have been drawn. In addition, 8 miles of trunk 
mains (12 miles of ways) are laid to connect the stations with the Central 
Electric Supply Co.'s station at St. John’s Wood, which has been working 
well during the year. The new transformer station at Duke-street- 
gardens is now completed and at work. By the Thames Embankment 
improvement scheme, London County Council have obtained powers to 
acquire the Corporation’s generating station in Millbank-street, but have 
to reinstate the station on a new site. This matter has been referred to 
arbitration, which is now proceeding. The whole of the recent issue of 
50,000 preference shares was taken up by the shareholders at a premium 
of 7s. 6d. per share, which has been taken into reserve, out of which the 
cost of conversion of the 5 per cent. preference shares and expenses of 
the issue of the new 44 per cent. preference shares will be paid. The 
reduction in price of current, which came into force on Jan. 1, 1905, has 
resulted in the sale of an increased number of units, although for the 
present there has been a decrease in the year's revenue. To encourage 
the use of electricity for purposes other than lighting, and to obtain a 
day load, the charge for current used for power, heating and cooking has 
been further reduced to Id. a unit from Jan. 1, 1906, and applications 
for current for these purposes have been very satisfactory. The con- 
tinued increase in rates and heavy Parliamentary expenses have also con- 
tributed to the decrease in the balance available for dividend. The recent 
quinquennial valuation, even after successful appeal, has added to the 
rateable value of the company's undertaking by £20,000, a yearly increase 
of £7,000, or over 60 per cent. This large increase must, of course, 
hamper the board in their desire to make a farther reduction to the con- 
sumer in the charge for electricity. Expens:s amounting to £4,200 were 
necessarily incurred in defending the company's interests in connection 
with the Administrative County of London Bill In the now ensuing 
session of Parliament similar bills are to be presented, and the directora 
consider that the powers and privileges they ask are considerably in 
excess of those which have been granted to companies supplying elec- 
tricity in London hitherto, and, if confirmed by Parliament, would give 
them great advantages in competition with existing companies working 
under provisional orders. If further powers are granted they should 
(the directors hold) be given to the existing companies, and the proper 
way to deal with the question of the supply of electricity in London is 
to allow & grouping of adjacent companies for mutual assistance in pro- 
viding bulk supply. In these circumstances, although the balanca avail- 
able is sufficient to pay a dividend at the same rate as last year, the 
directors consider it advisable to carry forward a larger amount than 
usual, and to pay a dividend of 13 per cent. for the year instead of 14 per 
cent., as in 1904. After allowing for depreciation, sinking fund and 
other charges, the net balance is £45,966. 10s. 9d. Deducting the interim 
dividends to June and the preference dividend now due, the balance is 
£42,623. 11s. 7d., and the board recommend a dividend at the rate of 13 
per cent. (less tax), carrying forward £8,661. 


JAPAN.—The underwriting, for a commission of 2 per cent., of an 
iss ne of £500,000 5 per cent. bonds of the Tokio Electric Light Co. has 
been completed. This company has a capital of about £715,000 65 

the 
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hich.£500,000 is paid up), and has paid 12 per cent. dividend for 
last three years. 


NEW COMPANIES, STATUTORY RETURNS. 


qo oes 


NEW COMPANIES. 


DEESIDE & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—(6,107). Reg. 
in Edinburgh on Feb. 16, capital £10,000 in £1 shares, to acquire from 
Lowdon Bros. & Co., land, buildings, plant and machinery of the Cults 
Electricity Supply Station, Aberdeenshire, and to carry on same and the 
business of electrical and mechanical engineers, &c. First directors, 
ee Lowdon, K. Lowdon and J. Laing. Reg. office, 129, Union-st., 
Aberdeen. 


FILTER BAND MACHINE OO. (LTD.) (87,563.)—Reg. Feb. 12, capital 
£4,000 in £1 shares, to acquire the benefit of certain inventions relating 
to improved filtering apparatus for the extraction of liquid from finely- 
crushed minerals or the like, and improvements in and relating to thé 
eleotrolytic extraction of metals from solutions, and the patents granted 
in respect thereof, and to develop and turn to account the said inventions. 
First directors: E. Coventry, Col. G. Clark and W. Norman-Bott. Reg. 
office, 16, St, Helen’s-place, London, E.C. 


MUTUAL ELECTRICITY SUPPLY CO. (LTD.) (87,021.)—Reg. Feb. 16, 
capital £20,000 in £1 shares, to carry on the business of electricians, 
engineers, producers of and dealers in electricity, &c. Subscribers: E. J. 
Cox (electrical engineer) J. Kimber (railway contractor), H. W. Everitt 
(electrical engineer) E. C. Bromley (engineer), A. Willett, H. J. King- 
Potter and J. Child. Reg. office, 39, Victoria-street, Westminster, S. W. 


RILEY Y CIA (LTD.) (87,570.)—Reg. Feb. 12, capital £20,000 in £1 
shares (15,000 preference), to carry on the business of electrical engineers 
and manufacturers, constructors, repairers, maintainers and runners of 
installations, wires, cables and other works for the supply and distri- 
bution of electricity, and for working railways, tramways, &c. 


STATUTORY RETURNS. 
ANGLO-SPANISH ELECTRICITY CO. /LTD.)—In return to Jan. 14 capital 
is £100 in £1 shares, of which seven have been taken up. No calls have 
been made. Mortgages and charges nil. 


AUTOMATIC ELECTRICAL ADVERTISING SYND. (LTD.)—The capital 
given in the return to Jan. 9 is £4,500 in £1 shares, all of which have 
been taken up. £3,000 has been received and £1,500 is considered as 
paid. Mortgages and charges nil. 


COSTA RICA ELECTRIC LIGHT & TRACTION CO. (LTD.) - Return to 
Jan. 4 gives capital as £130,000 in £1 shares, all of which have been 
taken up. £7 has been received and £129,993 is considered as paid. 
Mortgages and charges £167,100. 


GILBERT ARC LAMP OO. (LTD.) —In return to Jan. 12 capital is £2,000 
in £1 shares, of which 1,405 have been taken up. £1 per share has been 
called up on 705, and £700 has been received, leaving £5 in arrears. 700 
shares are considered as fully paid. Mortgages and charges nil. 


N.8. ELECTRIC STORAGE CO. (LTD.)—In return to Dec. 31 capital is 
£21,100 in 20,000 A shares of £1 each, and 20,000 B and 2,000 C shares 
of 1s. each, of which 17,367 A, 16,835 B and 2,000 C have been taken up. 
£1 per share has been called up on 16,007 A, and 1s. per share on 15,475 
B, and 2,000 C shares, and £16,630. 15s. has been received. £1,428 is 
considered as paid on 1,360 A and 1,360 B shares. Mortgages and 
charges £6,800. 


WESTINGHOUSE ELECTRIC CO. (LTD.) — Return to Dec. 31 gives capital 
as £600,000 in 30,000 preference and 30,000 ordinary shares of £10 each, 
of which 18,955 preference and 27,500 ordinary have been taken up. £10 
per share has been called up on 3,155 preference, and £31,559 has been 
received. £433,000 is considered as paid on 15,800 preference and 
27,500 ordinary. Mortgages and charges nil. 


CITY NOTES. 
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MEMORANDA (Feb. 15).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 80,,d. per oz. Consols 90,7. —90,'; for money, 908—904 
for account ; 24 per cent. annuities 893—892. Consols Pay Day, March 1. 
Stocks and Shares Continuation Day, March 7; Ticket Day, March 8. 
Pay Day, March 9; Mining Share Carry-over Day, March 6. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.) — The 
directora have declared a dividend of 7 per cent. per &nnum on the 
ordinary shares. 

CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY CO.—For the 
balf year ended Dec. 31 the capital expenditure was £561,783, bringing 
the total to £3,934,477. 


CITY OF LONDON ELECTRIC LIGHTING OO. (LTD.) The directora have 


resolved (subject to completion of audit) to transfer £45,500 to reserve, 


and to recommend payment of the following dividends (less tax) : —6s. 
per share on the preference shares (making 12s. for the year, or the full 
rate of 6 per cent.); 7s. per share on the ordinary shares (making 12s. per 
share, or 6 per cent. for year ended Dec. 81). The balance (about 
£22,000) is to be carried forward. 


COMPANIES STRUCK OFF.—The ‘London Gazette" for 20th inst. 
contains a list of joint stock companies which have been removed from 
the Register, including the following:—Dumont Electric Ignition and 
Self-Starter Co., Great Western Electric Light & Power Co., King Arc 
Lamp Co., Lancashire & Yorkshire Electric Tramways, Snelgrove Elec- 
tric Cash Register Till Synd., Taipo Accumulator Co., United Electric 
Tramways, West Riding Tramways & Electricity Supply Co., World’s 
New Acc umulator Co. 
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Swindon Corporation | » H 141 | - 15| 46 8,911 T St.| 26/2 | Incian Elec. Sup. and Trac. Co. | 
Taunton . ..... » 9 88 | - 4| 6 LN. l4 Db. St. Rd. Prov. Certs.......... 200 1115 80, . : 
— and Disirie . „ 9 i0 - s9| 6 928 s7 | 146 284 LC Elec. Power & Ltg. "A » ao! 
Trams ° aoe ee wee eee 6 0 90000099099€90090000908 pe: ne am P ee 
allasey District „ 17| 688) + 87] 46 58557 j+ 1,876} 1 1/9 | Band Electric . . . . 55 » 
ld Corporation. „, 15 581 + in 43 | 15,84 + 1,014 li .. | River Flate Electricity Co. Ord... | 1 ?3 si a fi ng 
Won eo poration sas » 15 1.789 + 710 45 84,019 E 86,886 1/3/22 | To. 6% Non. Cum. Pref ...... 3 1,4 | zx zs RA 
Wd super: are . we A 25 | - 1 8 144 |- l| 8t. 6% Do. 6% Deb. Sto ......... ... 11 — 13417 0  .. : 
Wo verbampton Corpn. ..| , 14 696 + 6 4,409 - 5| 40 | Rosario Elec. Co. 6% Pref.(1-12,(00), 541—563 |56 4 4 . EUN 
e wirerbampton wic..| „„ 9 870 | + 8| 6 2,061 + 161 69:13d| Do. (12,001-20,000) ..—........ 6—6] |8 8 v 25 "EI 
Ww *0009900000400000900000* 70 9 222 - 40 6 1,868 — 50 100 43% * Ro Kleo., Montreal 43% lat | i 
Yorkshire W H. Trams. o" i RA H m ; : 567 T - 10 | Mort. Deb A... 5 160 —163 4 7 6 Ap, Oct“ 
e e ese 7 r] $ an ater ab OWer l 
Yorkahire Woollen Districi| „ 9 80i | + 225 6 4612 l+ 1.68888 5% Side F 8 102 101 4136 0 .. 103 
) AA m s ME de., erg.. 102 — 101 1 816 9 i ee BO e 
(€) These comparisons are with the corresponding period last year. t Minus 8 days, * sp caculating tbe yield, allowance bas been made for accrued interest but not 
ł Minus 2 days, $ Plus 7 days. I Plus 8 days, „ Partly electrical. tor redemption, f Ex Dividend. 
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M | Last ENT arx 20 : Price | RATE 7 
1 NAME. Wed. NAME. Wed. | YIELD- 
w DEND Feb. 21. 1 15 F xn. 91. pui Feb. 21. | Ib. 
ELESTRIGITY SUPPLY. | ana = -— "I » " | ELECTRIG MANNFAETEURINS. Ao. & s. 4. 
10 1% | Bournemouth & Poole Elec. Sup. Ord. 123—153 | 6 8 0, oo | fd, ,tAllianos Elec. Co. 5% Cum. Pref. ... | 86 6 
1C 4 t Do. on Cum. Pref 999090 094005 10 Ie 4 6 9 i oe id | 10,4 i 1044. Aron El. Met. 60m. 292 E EIN M x 255 
6/0 |t po 64 Cum. Second Pref. . . . .. 11 —12 | 5 0 0 ws aas cms 1 17i F e 3— 4 4 11 ? 
St. ax per oer Deb. Stock (red.) ... 106 —1€C8 4 8 8 en oe | oe ; 71d „ 6% % %/%rXn n „ „ 060 1 —1)5 8 16 10 
R b 4 Bromley EL: Lt. & Power Shares 1081 —183 reer : Eu. LEN t. i British insniciod& say Gates Ord : m i 18 8 
t. — ero or | . t 55. 0% %. 
e r ü „ . | as 1 Fb | 2 
t: seoce. erence - , 2 A D- 4 — 4 
St. 4X gen CERO UT ES 102 —105 | 816 8 e {1054 dy ! Mn x T ee eee. 8—29 
5| 2/6 eee 5 6 |6 4 0 Feb, Aug t:i; & {Bt «X jo.. ee Mort. d. Stook . 77 52 4 17 6 
5 2/8 t Do (V De Pref. ...cccecscocssevecoes b —b) 4 2 0 Feb, Aug ee ee k me ah ngineann or N -1 ee 
St. 4 Do. 1 Un took ( a O00 ben ens eee 101 —]108 8 17 6 e 1024 ee & PUT] Do. 0 per Cent. Pref, Non © 0% 1 2 6 0 0 
5/9 Undertaking 4$% Om. Pref.) 41—43 | 414 9 n ..| St. 443x| Do. 4$ per Cent. Perp. 1st Deb. Stock 98 —1/0|4 10 0 
6 2/8 Do. (1908)... .... 4}- 41 4 14 9 ee | Bt. 4 x Do. Perpetual $nd b. Stock . es ee 83 — f4 ; b 7 4 
5 2/8 Pine mene u lon aaan 5—6 |6 0 0 March .. 5| .. | £/5/0 | Callender's Cable Con. Ord. ........-| 11 —)2 | 6 0 0 
St. «x * perf Cent. Deb. Stock (red.) .. 108 —110 | 4 1 6| Jn,Dec ..| ..| 5 2/6 | Do. 5 per Cent, Cum. Prof.. .. .. 5&—5à |4 5 0 
10| 5/0 | City of ectrio Lighting 103—1:3 |5 2 2 Feb. aug |117| 114 St. 44% | Do. 43 per Cent. ist Mort. Debs.(rd | 1061 —110)| 4 1 8 
10 6/0 Do. 6 sar Cenk Cum. Pref. ————À 11 —144 4 4 9 J July 1 41 i Castner- elmer Alkali NE 1-1 5 1 0 
St. b hi Do. 6 per Cent. Deb. Stock (red. J. 4 12 —]196 8 19 4 In, Dec ee 128 124} | Bt. 44 b Do. 44% lst Mort. Deb, (red. 000000000 96 —J0u á 10 0 
St. 43% | Do. 44% ud Deb. Stock (red.) ., 100 —1(2 |4 8 8 Og] .. IH 1/914. Chadburn s (Ship) Telegraph Ord. .. 1— |800 
| .. | County of Durham Elec. P. Dore: &3pd.| 3199 .. | April Ott... 1|7jd.| Do. 6% Cum. Pret. ............... 1-14 15 7 0 
B| 5 Do. Do. 5% Anon com. prc es-| Bi—H |613 O April, Oct Crompton and Co. (Nos. 1 to 54,000) . 2—2} |3 9 0 
10| 4/0 o. e reg Cent nae upply Ord. .. -$4 4 6 6 í3| .. 00 5% |* Do. 5 per 1st Mort. (red.) ci , | 5 2 0 
10 6/0 Cum. Preft............—. 1584—12% 4 18 0 Mar,é Sept 1s 18 123 B 10 Dick, pis Co. Ord.... 000800 00000000 906 900 84-9 5 11 1 
gt. 4X Do. Gk E Deb. “stock (all p paid) (red.) 109 —11 | 4 0 4 : so | Do. Cum. Pref, . ... . e e. 6 6 4 14 0 
St. ^ nd Deb. Stock Prov. Certs../ 101 —10 | 4 7 6 a o 193 || st.] sx | Do. Deb. Stock .. . .. .. .. . Ic —108 4 5 0 
6 * Folkestone Electricity Supply Oo. Ord.) 63-€3 |416 8 » i 5| 3/6 | Edison & Swan United("A"Bh.X48 pi.) 1t—'! m 
5 2/6 | Do. ; r Cent. Cum. Pref. ..... sosse. 5 —b 411 9 $^ 25 8 2 Do. (265 paid) . . . e sees 7-3 ae 
St. 4% Do. 4 lst Deb. Stock (red.) . .. . 101 —104 | 4 8 6 ds m 4 Do, 4 per Cent. Mort. Deb. Stock (rd.) ] £6 —68 4 11 0 
6 40 Hove É N sem — 51784. 417 2 us ex Do. B perCent.&nd Deb. Stock ....| 99 —97 |5 8 1 
St. zx I. ot W. . e 8t. red.) 100—108 4 7 6 à 5 6| 2/6 | Edmundson's Elec. Corp. Ord. . . 4}—5 7 0 0 
§| 6/0 | Kensingtn. & Engtsbdg. Ord ........| 10 —11 |5 9 0 s Ss 5| BI Do. 6 per Cent, Cum, * 2-5 6 4 6 
5 6% | Do. 6 per Cent. . 14 RR e| fC()—T $ 6 9 Jan, JulTß s| - 1 Do. tj per Cent. 1st Mort. Deb, (red.) 104 —106 | 4 5 0 
st | 4 Do. 4 per Cent. Deb. Stock (red.) ..| £8 —j¢1 3 10 9 S : En ^H Electric Construction Co. . „ 4-3 9 060 
st | 4 Kensingtn. & Kngtbg.Co.&N 242, Do, J per Cent. Cum. Pref . . . „ 2-1 5 12 0 
Co. Joint tede) e Deb. „ 163 —105 | 8 16 0 - oj . |4 Do, 4 per Cent. Ist Mort. Deb. (red. l.) 87 — 417 0 
s! 1/94 | London Eleotrio Supply Ord. . . d 856 = 1111 6/0 | General c (1900 Lex Cum. Pref 3-93 |6 4 6 
5| 8/0 Do. 6 per Cent. Pref. . . . . . 60 tá—t 5 9 6 : t| t J| 6% Do. 4 per Cent. lst Mort. Debs. .....| £6 —-99 |4 1 0 
St. €% | Do. 4 per Cent. Ist Mort.Deb......| 98 —101 |8 19 2 Mr,Jn,8,D m 5'0 Henley s Aia, i eM; Works Ord, . . . 18 —14 |6 7 0 
6 10 Metropo tan Electric Sup. Ord. eo? 22 „ ns 9 —10 5 0 0 Ap ODE pra 2,5, 8/8 Do. o i} -6 4 2 0 
M "| Do. 4$ per Cent. Cum. ecese 5,,—5,% |3817 9 | Jan. à 0 15/0 radia Rubber Gutta P Ko., Wrks. 15 —1 212 6 
gt. Do. 4$ per Cent. Deb. Stock ist Mort 10) —113|819 6|Jn,Dec..| ..| . 4 Do. t. let Mort. Deb (red.) 99 —1c2 | 818 6 
SEI Doe DU S A 28 | =a eee ; 
y» -—1087; - C 1/6 cLardsons, Westgai o.,Ltd.Ord.| 3;—1- 
110 "us Neweastle & Dist Elec, Ltg.Ord.£9 12 —1933|5 9 2 | Feb, aug 740 Do. t €um. Pref, .. acus i-nu 576 
loo| 44% | Do. 4jxDeb............:..—..-...| 10 —1(4 | 4 6 6 Jar, July | .. |... ist. 41% Do. 49% Eerp. Dey. Stock ..........| 100 —102 | 4 8 8 
5 8% | Newcas e Elec. Supply Ord. 3. [ 8.— z |414 2 Feb, Aug.. | 12130. Telegray Construction & Maipten'oe,| 34 —86 |6 0 0 
5| 5% 795 5 per Cent. - Prof. ..| 6j | 814 1 Feb, Aug.. ie 4$ | Do. 4 per Cent. Deb. Bonds, 1609 ...| 100 —102 | 818 6 
icol 4% | Do. 4% Mort. Deb. red. 1907. . . . $9 —101 | 8:29 7 | Isp, July} .. | >: || 3| 1/0 | Vickers, Sons & Maxim, Ltd., Ord.. st-27 4 9 € 
1| 8% | Northern FF -~| zi 2 6 Mar, Avg| . (d. | Do. 57 Non-Cum. Preference ......| 1, 1, | 816 0 
100 414 | , Lo, 4i i% Deb 242 *** 101 —1U2 | 4 7 6 an, July | . Ist. 6% | Do. 5% Non. Cum. Preferred. 122 — 1x6 4 0 0 
10| 6/0 oe Eleotrio Od. . 185—144 4 10 8 d.... „St. 42 | Do. 47% lat Mort. Deb. Stock Red. ..| 44 —106 | 815 6 
100 ‘x Do. r Cent. let Mt, Debs. ......| 98 —100 4 0 0 i | =» Wacol 4% Do. 49% ind Mort. Debe., Red...... 106 —117 4 4 0 
6 2 Oxford e Ord. 0008000000000 00 000000000 e41—7 6 0 0 March ee ee oe a Willans ap à Robinson Ord. Prat $} -92 i a 
Bt. t Do. 4 Deb. Stor 22 J „ee QO —101 3 19 0 = ee = Do, 6 per Cent. Cum. Pref, 2 ese ves oo» {— - 
| 5/6 | Bt. 3 & Pall Mall nec. Ord.......| 11 —12 6 5 0 Feb, Aug ni 13 4% | Do. 4 per Cent, 1st Mort. Debs,....| 82 —87 | 412 0 
d 8/0 per Cont, Piai 8 20000000000000 D "d m 4 : 0 Feb, Aug ee 
55 "^y EE MT 91-3 21 : 2: sum Me TELESRAPHS. 
t ene — a» ee es $ - 
8% $X | Souih London derne Su Same e es) „ zs Amason d dz ee re gott 
1 ex South Mewopn Biles. Lt. & ower Od i-i ‘oa - let 5% Do. 5x Debe. red.) 292 ee %% f3 ie. 6 18 6 
1 0/83 HS 7 15 Stk. Red. eee 11—15 5 2 0 * oe Bt. 21/0 tAnglo-Am ——————— (4 —66 111 0 . 
84. 44%. U 0. Ii 8 2 y Ord. . eer. 106 —108 | 4 8 8 e oe — Bt: 82/0 t Do. Preferred U(O(O——X—— | 111 —]1f} 417 6 : $ 
6 2/6 8 N 9 0699090009 GEB00« 4$- 6 b 0 «a oe ee 8t. 10/0 t Do. Deferred SOC 099 00000:60906090 09020900 0902 e 1f -13 ee F. My A8. N — i 
6| 26 1 Mort. e v cre 5 — 415 8 - ERB] eo. 4 Commercial Cable 4 Cent. Deb. SO | 97 —9) | 4 1 0 Jn Apgy,0 Vti | v5 
St. 4 UE 4 X O 255 Od. on «n : : 0 '8 t 15 1074 10 6j 1 oe 10 Loc v t)-9 B 11 : Feb, aug i oo 
. eot 99609 Coe = U Mar 0 11 1 0 erence per en 0e 17 —18 6 11 e ug 4 ae 
: ue Do. reir . Cum. Pref. eee bli- t 4 9 0 gs k at oe K p^ Direct Bpanish Ord 0000 00000005000 00200«0* si—34 B 11 9 April, Oct . os 
b " £l TTE e| Wau | ec 4 ia Ho Do. 10 per Cont. Onm, Pret, . | f2-£% |614 0 | April Oct) -- | - 
A 0. 4 0. per Cen e eee Dee | 19% — lz é aR, id 
1 chend Nene eT 000 0000000000909 1—1W ee ee 1 ee sC 9557 moo Bitte nited States Oabl ble. ... ...... . dE e 4 5 0 Ja, 7.0 15 75 43 
Do. dum. n 5 1 414 9 T 1 ʻi Direct West India Oeblaéd Bg DD. (rd.) 9v —10214 9 0 å 2 
Do. lat Mort. Deb. it D P —1 4 4 6 6 eo 108 108 9b Rastern Ordinary .. ...... «0095099 000090000*000490. 149 —1 52 4 12 0 Je,Ap,Jy,0 1503 49 
e Midland el 101-108 4 7 9 -- {1028}. [|gt.|1y/6 (Do. i per Cent. Pref. Stock. £1 —£8 | 815 8 , ADJ), 91 
Bristol Tramye 16 —17 | 5 6 0 | Feb, Aug ee 4 Do. 4 per Cent. Mort. Deb. Six. (rd.) 1073-1038 18 0 May, Ncv or [63 
é 2 De Cum. Pref. (tally paid) - paid) 99990000909 10 —10} 8 18 0 ee ae 3/0. Easte:n tension „eee eee ees 000 143—1'} 4 )1 6 Ja,Ap,}, Oi 2 53 ae $ 
4 Do. 4 Cont. Debs. ............«.....| 106 —106 | 8 15 6 | Feb, Aug ü t Do. 4 per Cent. Deb. Stoch ..... eese | 216 —107 | 3 14 8 | Fob, Aug |106j |.05 
| British Hleotrie Traction Ord.. . . „ 73-8 710 0 . i W Africane% Mrt. Deb. 1909 | 99 - 1018 10 8 Tab, Arz 
6% |t Do. 6 per Cent. Cum. Pref. . . . . 10 —104 | 518 0 Fob, Aug ah 6 Do. 4% Mauritius Sub. Debe. (rea. ) 101 3 10s, 338 8 | May, Rov | .; : 
b Do. 6 per Cent. P Debs . 119 —121|4 2 8 117 5 G. N. (of Copenhagen) with compen €6| 17 ko | 6 2 0 | Jan, 34 
Bt. Do. «ver Cent. mà Deb. Stock .. 98 —100 | 410 0 IP Halifax & BermudadzxismMt. Db. rea.) 10) —109 | 4 8 O |June, Deo] -. | .. 
Bt. .|tCenteal London Stock . (8 —05 | 4 4 0 | June, Deo ta 95i H^ Indo- European . 4. | 57 —59 | 510 0| May, Nov| ~ | .. 
Bt.| 4% |f Do. 4 per Cent. Pref. bee eee. 108 —166 | 8 10 0 fs 044 |10* $1 | Mackay Companies Common ........ 6) $ 5 6| Jan, Ju e 
Bt. 4 t . Deferred $00090090990900090 009007 88 -— 86 4 13 0 t4 d 4% Do. reference 2 22 eee 7 5 6 8 J8,Àp,Jy,0 os ..- 
300| 4 Do. 4 ver Cent. Debs.. ......... 110 —112 | 8 11 3 - 2 ll...  Marconi's Wireless Tel rap h Co. i 2E s lè l5 
St. 4% | CheringX, Euston&Hmpstd Per. Db. Stk.] 96 —98 4 1 6 sh. ze "T e nTel. da d united -Dbs. (rd.) 99 —12,8 18 6 |June, Deo | .. : 
6| 9/0 | Uity of Birmingham Trams.5Y Cm. Pri. 64-£ 418 0 bj .. «0 | Meat African 8 eee fj-10|5 0 0 «x e]... 
100 AX. Do. t por Cent. lst Mort. bs. "TP 101 21 4 8 17 0 — e- 3 s = West Coast of Ameri CB „eee 00000000029 $-3 é as f « 
86. 13% |tClty and South London Rly. Con. Ord.) 41 —48 | 4 7 0 Feb, Avg 421 42 | eX | Do. 6 per Cent. Debs. . ...... 100 —102 | 18 3 |Jan, July | .. $ 
St. 56%- |t Do. 1 Perp. Pref. (1801) ...| 120 —158 4 1 4 | Feb,Aug | .. | .. ~ | West India and Panama .. § zs May, Nov $|.. 
Bt. 6 t Do. 0000909900000000€000000000000000 90000* 115 —118 4 é 8 ee oe "P 6/0 Do. 6% 1st Pref.. „„ „ „„ „ „ 6 „ „0 E = 6 6 8 May, Nov ee ee 
St. 5X it De —€— (55 eseseeessissssesse| 113 —1160 | 4 6 0 E 14 lij .1] Lo. Oper Cent. 9nd Frei. . . (1—7 „ | May, Nov 
St. 4 Do. i por Gan Perpetual Debs . ... 106 —1C9 | 8 13 4 | May, Nov | ..| .. ¿y |* Do. 5 per vent. Dobs. .. . .. .. . . . . ICO 168 | 4 17 0 | Jan, Joly 
10 {Dubin lea Tame (1996) Ltd., Ord.| 183-168 4 1 6 in uas s/) | Western Telegraph .........--- 14j—15 |418 0 | Mr,JiO,D| 143 | 15i 
10| 6/0 Y Cent. Pref. ..................... 145—1fJ | 817 8 a * Do. 42 Debe. ( s Series, 1806) ... .. 109 —108 4 18 0 e . 
10| 4/0 108. Nor ern & City m bah Fri. Ord. (4%) 414—651 7 12 0 b 43 48 Do. Deb. Stock (zed.) . , e eee. 102 —104 | 8 16 10 s e 
10| 4/0 | Gt. Northern, Piccadilly & Prec d TELEPHEUES. 
Ord., Speyer Bros. Scrip 8 —9 4 811 E a 
Bt. | 44% | Hastingsé Dist. ioc Tran Co. 4jDb.St. 103 —105 4 5 8 e. pud) w .. | Arglo-Portvg'se Tel. 6% lat Mt. Db. Stk.“ 1(2 — 104 a = =j .. 
10| 9 1180 E eer] Se 16—17 |6 6 0 | Mar,Bept | .. NN 8/0 | Chili Telephone (fully para) ..... 8 ys 417 © | August ..| 8 : 
10 6 . . . . coss oss |. 153—181 4 10 8 | Mar, Be M B 0/93 Monte Video Telephone Ord. Medi ees —1 4 00 = as : 
Bt. i Do Do * Mie Deb B. 99990909906 tee 108 —1 4 1 0 Jan, J y ee a 1 3/0 Do. EZ Pref. OSs 095045008 00000«90000«090009 —] 5 0 0 ee ee . 
5 et Eleo, Trams & Lt. EX Pi. 73-23 9 8 6 a i 6 National Co. Pref, Stock . 6. 1111-1143] 5 5 8 = 11d [5:4 
Bt. 4 Te 4 per Cent. Deb. Stock . . .. 89 —87 | 412 0 = ee . 8 Do. Def. Stock . . . . . .. eee . 6e. 6 110 —112| 4 8 8 - 1134 fi: o 
10 iy Liverpool ve æ.) 8 2 818 0 Feb, Aug e IP el Do. 6 per Cent. Cum. lst Pref... 18 —316 ⁶ 4 0 0 | Feb, Aug id 
10 Do. 6 per Cent. Pref.............. ee eee 1-1 415 8 | Feb, Aug s 6/0 | Do. P per Cent. Cum. ind Prei. 11 —318 |412 4| Feb, Aug | - 
Bt. 4 Do. é Cent. Deb. 200 80 080 G08 e 0900 gee 99 —102 8 19 8 Jan, July ee b 9 Do. 5 per Cent. Non-Cum. ird Pref... bp -—- k; 4 6 2 Veb, Aug bi i 2 
10 5 London United Trams. 6% Cum, Prei. 9 — 4 5 5 0 — r| p Bt. i) * Do, Deb. Stock 8 pee Cont, red.) ... 99 —1lu1 | 8 9 8 | Jane, Deo | 195 | $91 
Bt.| 4Y Do. t% 1 st Mort. Deb. 2 —— —ͤ. 9$ 97 |4 2 6 e tti ol St. Do. 4 per Cent. Deb. Stock (red.)......| 1023 —10'3| 8 16 0 a $ 
Bt. 6 0 re . Ord. Stock... 000800000000 B60 Bee 7 == P — "E 1 0 i Oriental ee *009950000200* 99:09090090270099009 141—114 á 12 0 April, Oct 1i 2 7 
St. ane eg e Hie. Perp. Pref. , . 8 11 i 2 " : lof| Do. 6 per Cent. Com. Pret, . .. 4. l1ij-J$ 4 7 0 as Sel) Ss 
1 ee Elec. Trams * 004 909000007 3171 ee — eo t St. 24% i Do. 4% Red. Deb. Stock. . . . Otoes 99 — ju? 8 18 6 e oe ae 
1 0/6 7 Do 5 Cum, Pref. .... . IIR 414 1 a w St. «4% | Telephone Co, of Egypt ix Db. Stk. Ad. 108 —1(6 4 4 9 à - Ss 
Bt 44% Do 4% Deb. Stock. ene | 164 —]1 4 50 ki „ Ces] rige b| 8/0 | United River Plate. . . . 7-1 5 6 8|Juy...— 5|... 
„ New Gen. Tract. 6 er Cent. Cum Pref. —1 2 May ... .. as t Pe Do. 5 per Cent. Cum. Pref. ....... —b3 .4 7 0 June, Dec > 
T D. "Do 77 xA d tion 5 f -ü 5 5 8 x Sanon nx cde Do. 6 per Cent. Deb. Stock (red. . 110 - 112 4 9 1 June, Dee 11114 
Do er CoL Im Te 29 Wire d ea. — i : 
"EUN d per Ceni. Deb. Stock : . . gg dei 8 0 [Feb Aog jo FIMALCIAL, IRVESTMERT, às. | 
100 12 A sunderland Dat. Elc.11ms.6%1st Mt Db. 98 9 5 4 0 K 5| 8/0 | Elec. & Cen. Investment 6 Com. Prof, 6 — 6 9 0 "m 
Underground Elec. . Co. of London 28 —f9 5 1 0 e. . " 10| $/0 | Globe Tel«greph and Truss. —.——kJꝛ 14 — 416 6 |Ja 1247 0, iy 1 
Bi. Waterloo snd City Or 9 -1 2/219 3 June. Dec 10! . 107% | Do. 6 per Cent. Pret . T E 0 6 |Ja ApJy.O 144 | 14 
Co. Al lat Debs.| 95 —97 413 0 —- + £62! a)! 1o| 6Y Sul marine Cables Trust (Get) T eec | 187 —1 i 12 0 | April, Oct 5 


“calculating the yields, allcwance has been made for accrued interest but net for redemption, t Ex Dividend. } The London Stock Exchange Committee have declined to Sm these. 
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NOTES. 


—— 


THROUGH the kindness of Mr. C. P. SPARKS, we are able 
to publish to-day some steam consumption tests on a 1,500 kw. 
Curtis turbo-alternator set, running at the electricity works of 
the County of London Electric Supply Co. 
tests of this nature are always of great value, and in this 
case they are of more than usual interest, for they have been 
made on a standard make and size of machine that is now in 
use at several electricity works, and moreover, on a machine 


Independent 


whose electrical design has been recently described in con- 
siderable detail in our columns. Mr. Sparks has included in 
the particulars which he has given us the amount of energy 
absorbed by the auxiliaries, figures which are too often passed 
overin silenee by experimenters. Perhaps more interesting 
than the low steam consumptions at fullload (1 
including auxi- 


1:25 [b. per 
kw.-hour, excluding auxiliaries, and 17:6 lb., 
liaries), is the fact that the consumption increases but very little 
down to one-third full-load. It is true, of course, that the tests 
were favoured by the extraordinarily high vacuum of 96:2 per 
cent. of the barometric pressure, and it will be interesting to 
note whether this vacuum can be maintained in ordinary ser- 
vice or not. On the other hand, however, the steam was super- 
heated by 60^F. only, and the consumption figures might have 


been considerably reduced had it been possible to employ a 
higher degree of superheat. The test figures referred to do 
not represent the lowest steam consumption figures which have 
been recorded for turbo sets of about this size, although they 
approach them closely. In a 1,200 kw. Brown Boveri-Parsons 
three-phase set installed about two years ago at Rheinfelden, 
for instance (see The Electrician, Vol. LIII., p. 44), the steam 
consumed per kilowatt-hour ranged from 15:9 Ib. at 1,440 kw. 
to 211b. at 378 kw. The vacuum was approximately the same 
as in the Curtis turbine sets referred to above, but the steam 
was superheated to no less than 250°C, on an average, and this 
quite accounts for the difference. | 


— — 


PREVIOUS to the large electrical exhibition at Olympia last 
year, manufacturers of electrical engineering plant had been put 
to much trouble and expense by the obligation to send goods to 
numbers of small electrical exhibitions promoted in various parts 
of the country by the local electricity supply undertakers. 
Consequently the members of the National Electrical Manu- 
facturers’ Association, which was responsible for the organisation 
of the Olympia exhibition, agreed not to take part in any 
other exhibition in the near future. There was much to say 
in favour of this arrangement, but, on the other hand, it has been 
shown that there were drawbacks. Undoubtedly London may 
be taken to be the centre of a large branch of the electrical engi- 
neering industry, but there are other branches—notably electric 
power distribution—that have had a better opportunity for 
expansion in other cities, for instance, in Manchester and New- 
castle. The success of the Olympia exhibition is indisputable, 
but electric power plant, especially the heavier sort, was not 
so fully represented as it might have been. There was room, 
therefore, for an exhibition of a “ heavier ” nature in one of 
the northern manufacturing centres, and it is to be regretted 
that the Newcastle exhibition, referred to in our Correspon- 
dence columns this week, should have been handicapped by 
lack of support by the members of the National Electrical 
Manufacturers’ Association. 


— — 


AL1HOUGH London is behindhand with regard to electric 
power supply, there has been considerable improvement during 
the past year. It will be seen, for instance, in the report 
that we publish in another column, that the South Metro- 
politan Electric Light and Power Co. sells no less than 40 per 
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cent. of its output for power purposes. Although at present 
the company ranks among the smaller London undertakings, 
this is soon to be remedied if we judge by the statement made 
by Mr. H. W. BOWDEN at the company's meeting on Monday, 
A large increase in the demand is anticipated in the near 
future, and extensions are to be made with 1,500kw. sets, 
showing that the company is sanguine as to the productiveness 
of their large area, for at present the total connections amount 
only to about 3,500.kw. The area embraces Blackheath, 
Greenwich, Lewisham, Penge and the Crystal Palace district, 
and therefore it should certainly be possible to develop a large 
industrial load in addition to a lighting load with a good 
diversity factor. Evidently Mr. BOWDEN is of this opinion, 
as he is taking as a model the power-house at St. Denis, the 
capacity of which will be 60,000 kw. by the end of this year. 


— — 


WE give in our Parliamentary columns this week a two 
clause Bill which has been introduced into the House of Com- 
mons by the Postmaster-General, Mr. SYDNEY BUXTON, re- 
lating to wireless telegraphy and was read the first time on 
Monday. It extends the Wireless Telegraphy Act of 1904, 
which in the ordinary course would have expired on September 
30th of this year. Lord STANLEY, who was Postmaster- 
General in 1904, specially inserted the clause limiting the period 
of operation of the Act of 1904, and the Bill which is referred 
to above is ample evidence that the authorities have been 
satisfied with the result, for it will be observed that no modi- 
fication or amendment of the Act of two years ago is made. 
It will be recalled that we expressed ourselves in complete 
agreement with the original Act in a leading article at the 
time. The Postmaster-General, it will be seen, intends to add 
a clause to the Bill limiting its operation to a further six 
years. 


APART from engineering works, very little has hitherto been 
published on the most suitable form of electric driving of indus- 
trial works generally. A modest attempt to supply such infor- 
mation for a variety of works was made by Mr. W. J. BkLSEx 
in a Paper recently read before the Dublin Local Section, and 
reported elsewhere in this issue. The author’s recommenda- 
tions as where to employ continuous-current motors and where 
to employ alternating-current motors appear sound, and call 
for no comment on our part. In quite a number of works it 
is undoubtedly advantageous, from the efficiency point of view, 
to employ more than one class of motors: motors with a 
rigidly-constant speed, motors with a variable speed charac- 
teristic, and motors with a large torque. Accordingly, the 
author proposes the adoption of induction motors, shunt 
motors, and continuous-current series motors. This implies, 
of course, both a continuous and alternating supply, and 
although this course has been followed with advantage in some 
large works, the increase in first cost and added complication 
in a small works would be a serious consideration and will 
limit its adoption. This brings us to another point not alluded 
to by Mr. BELSEY, and that is the possible replacement of 
continuous-current motors in this scheme by alternating-cur- 
rent commutator motors, which would then allow an alternat- 
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ing supply to be used exclusively in theshops. At present, of 
course, only alternating-current commutator motors pessessing 
a series characteristic (such as required for traction pur- 
poses) have been commercially developed, but we have reason 
to believe that attention is now also being devoted to the 
evolution of a “constant speed" alternating-current commu- 
tator motor, resembling the shunt motor in its action. But 
there are a number of industrial establishments which do not 
require the latter type of motor, and which, therefore, can be 
driven with the utmost efficiency from an alternating supply 
by a combination of induction motors for constant speed, and 
single-phase commutator motors for large torques. 


—— Ja Qu p eee 


National Blectric Light Association..—The 29th Convention 
of the National Electric Light Association of America is to be 
held at Atlantic City, N.Y., from June 5th to 8th inclusive. 


Personal.—Prof. John Perry, F.R.S., has been elected chair- 
man of the Joint Scholarship Board of the College of Pre- 
ceptors, Bloomsbury, in succession to Sir Philip Magnus, M.P. 


University Colleges.—A permanent committee has been ap- 
pointed by the Treasury to advise that department as to the 
distribution of the grant-in-aid of colleges furnishing education 
of a University standard. The committee consists of the fol- 
lowing: The Rev. H. G. Woods, D.D., chairman, Sir Francis 
Mowatt, G.C.B., Sir William J. Collins, M.D., M.P., Prof. 
Henry Jackson, Litt.D., LL.D., and Prof. W. S. McCormick, 
M.A., LL.D., with Mr. R. G. Hawtrey, of the Treasury, as 
secretary. 


Cable Interruptions. Date of Interruption: 
Tarifa — Tang ier Jan. 18, 1904 
Jamaica — Coloni : Jan. 10, 1905 
Cadiz—Teneriffꝶ ee July 20, 1905 
Puerto Plata Martiniquͥ eee Dec. 15, 1905 
Tangier di! Feb. 17, 1906 
Santa Lucia —8t. Vincenũ ttt. Feb. 19, 1906 
St. Vincent — Grenada ees Feb. 19, 1906 
Grenada— Trinidad .................... ee Feb. 24, 1906 
Porto Rico—St. Thomas Feb. 26, 1906 
Porto Rico—8St. Croix ................ eese Feb. 26, 1906 
Alexandria—Larnaca ............... ce coe Feb. 28, 1906 


The Construction and Maintenance of Overhead Equip- 
ment.—In our report on the discussion on Messrs. R. N. 
Tweedy and H. Dudgeon’s Paper on the above subject (p. 766 
in our last issue), Mr. R. F. Browne's test figures on the 
Standard Committee's medium pole, 8§ in. x O34 in., 74 in. 
x 0:31 in., and 63 in. x 0 25 in., and of a weight of 875 lb., were 
wrongly quoted. The correct figures are: Temporary de- 


flection with 1, 250 Ib. 53 in., and permanent deflection with 
1,750 lb. 4 in. 


The Junior Institution of Engineers. Through the courtesy 
of Mr. A. P. Trotter, a visit was paid by the Junior Institution 
of Engineers to the Board of Trade Electrical Standardising 
Laboratory, Whitehall, on Monday, February 19th. The 
standard ampere-balances and voltmeters were shown, and the 
potentiometers by which small currents are measured. The 
standard resistances, kept in a small room at a constant 
temperature, were inspected, and the methods adopted for 
meter-testing were explained. Mr. J. Rennie and Mr. U. W.S. 
Crawley conducted the members round the laboratory. 


Wireless Telegraphy in Australia.—Capt. Walker, of Mar- 
coni’s Wireless Telegraph Co., recently applied to the Queens- 
cliff (Victorian) Municipal Council for permission to erect upon 
Corporation ground an experimental plant for communicating 
with a station to be erected on the Tasmanian coast, and has 
been granted a lease for six months of a suitable plot situated 
half way between Queenscliff and Point Lonsdale. He has 
now proceeded to Tasmania to arrange for a temporary site at 
that end, and as the necessary plant is now in Australia, it is 
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hoped that the stations will be at work at no distant date. In 
accordance with the arrangement with the Postmaster-General, 
the whole equipment will be worked under the supervision of 
Federal postal officials, in order that they may study the suita- 
bility of the system for Government use. 

8t. Louis International Electrical Congress, 1904.—The 
treasurer's audited financial report, closing the affairs of the 
International Electrical Congress of St. Louis, has been issued. 
The total expenditure of the Congress somewhat exceeded the 
amount of the membership fees, but when the probability of 
a deficit became evident, a canvass was instituted for the sale 
of copies of the Transactions, with the result that there is an 
unexpected balance to the credit of the Congress amounting 
to about £400. The Executive Committee of the Congress 
has decided t» offer this balance to the library of the American 
Institute of Electrical Engineers, as a fund in perpetuity com- 
memorating the Congress of 1904 the annual proceeds of which 
are to be applied to the purchase of international electrical 
literature. Mr. W. D. Weaver acted as treasurer. 


Electric 8melting. —In a note on p. 377 of The Electrician of 
December 22nd we referred to one of the pig iron electric 
smelting works on the Heroult system which have been estab- 
lished by the Canadian Government, and we now learn from 
Commercial Intelligence that pig iron has been produced there 
from red hematite at less that $10 a ton. Experiments 
in electric smelting of steel are also being carried out on a 
laboratory ecale in Canada by Mr. J. W. Evans, and an ap- 
parently good quality of steel was obtained from the titanium 
and sulphurous ores which are plentiful in Ontario. Another 
example of electric smelting is found in the furnace at Portland, 
Oregon, upon which Dr. T. Day, of the U.S. Geological 
Survey, has issued two reports. Here the smelting of mag- 
netic iron ores is carried on, and during eight test runs the fur- 
nace yielded an average of 55 per cent. of metallic iron from 
the magnetite used and gave on the average 14 lb. of steel per 
horse-power day, a figure comparing favourably with results 
obtained on the Continent. 

Tramway Extensions in Surrey.—The 7 miles of new routes 
in the Surrey suburbs which the London United Tramways Co. 
have just added to their system were opened for traffic yester- 
day. These lines are connected to the older part of the com- 
pany's tramways by the line over Kingston Bridge, and include 
the following routes: (1) Winter’s (or Window's) Bridge, 
Long Ditton, via Surbiton Station, Kingston Bridge, Tedding- 
ton and Twickenham to Richmond Bridge ; (2) Talworth, via 
Surbiton Station and Kingston Station to Richmond Park 
Gates ; (3) Surbiton Station to Ham Boundary ; (4) Winter's 
Bridge, via Surbiton Station to Kingston Hill; and (5) 
Kingston Hill to Hampton Court over Kingston Bridge. 
The further extensions to New Malden and Wimbledon are 
under construction, but the line from Wimbledon to Tooting, 
where a junction will be made with the London County 
Council system, has not yet been commenced. The Board of 
Trade inspection of the new lines was made by Col. Yorke on 
Wednesday. Power is obtained from the generating station 
of the Underground Railways Company at Lot’s-road, Chelsea, 
and a special 11,000 volt main has been laid from Chelsea to 
the new sub-station in London-road, Kingston, a distance of 
some 103 miles. Two separate paper-insulated, lead-covered, 
high-tension cables are provided and five feeders radiate from 
the sub-station to various parts of the line. This, we believe, 
represents the longest E.H.T. transmission by underground 
cable in this country. 


Dinner of the Manchester Students’ Section of the Institu- 
tion of Electrical Engineers.—The second annual dinner of 
the Manchester Students’ Section of the Institution of Elec- 
trical Engineers was held at the Grand Hotel, Manchester, 
last Saturday, Mr. S. L. Pearce, the President of the Man- 
chester Section of the Institution, in the chair. The toast of 
“ The Institution of Electrical Engineers" was proposed by Mr. 
C. D. Taite, who contrasted the facilities in the way of tech- 
nical instruction and laboratories for students to-day with 
those in the days when he was himself a student. He thought 
it was generally understood that the Provincial Students’ 
Sections, of which the largest was at Manchester, were 


doing good work. The best thing to do when a student 
knew nothing of a subject was to write a Paper on it. 
Mr. S, L. Pearce said, in reply, that all the students who could 
should hear President Gavey reply for himself at the Man- 
chester Senior Section dinner the following Friday. He sug- 
gested that a longer time should he allowed at Senior meet- 
ings to give time for more discussion of the Papers in which 
students might take part. He complimented Mr. Jepson on 
his work in connection with the section. Mr. Jepson, who 
also replied, thought Mr. Roberts, as pioneer secretary, was 
entitled to a larger share of praise. Mr. Willis then proposed 
* Our Guests," and Mr. Taite and Mr. Miller responded. 


Serious Fire at & Cable Works.—On Monday night, just 
about midnight, a fire broke out in one of the most important 
shops of Messrs. Johnson & Phillips’ cable works at Old 
Charlton and, owing to the inflammable nature of the contents 
of the shop, the flames spread quickly and did considerable 
damage. The part of the cable works in which the fire 
occurred was the mechanical protection and tarry yarn 
department in which cables are lead-covered, armoured and 
covered with yarn serving, &c. By the prompt action of the 
officials, who were called to the scene immediately the out- 
break was discovered, and the operations of the fire brigade, 
the fire was confined to one shop, so that the remainder 
of the cable works and the electric power and telegraph 
works, which cover an area of some 114 acres, were not 
affected. Messrs. Johnson & Phillips are, therefore, able 
to continue the manufacture of cable without delay in 
their copper stranding and insulating departments, &c., 
and they anticipate having no difficulty in making arrange- 
ments for lead covering and armouring during the time that it 
will take to rebuild the shop in question and replace the lead 
presses. Immediate steps are being taken to start rebuilding, 
and the firm hopes that in 10 days the new H iron girders for 
the new shops will be in place. In addition to the lead presses 
and other machinery, a large stock of cable was destroyed by 
the fire, and the damage has been roughly estimated at 
£50,000, but we understand that the loss 1s entirely covered 
by insurance. It is not improbable that an indirect result of 
the fire will be the removal of part of the cable works to a site 
outside the metropolitan area. Messrs, Johnson & Phillips, as 
other manufacturing firms, find that their operations are con- 
siderably hampered by the London Building Act, which, 
among other things, limits the size of a building to 250,000 
cubit ft., unless special consent is given, and even in the 
latter case the size is limited to 400,000 cubic ft., and 
the permission is only granted for a certain number of 
years. Other conditions are also enforced under the Act, such 
as a limit to the size of doors and openings, and it is thought 
that, taking all things into consideration, the works could be 
proceeded with under far better conditionsif they were outside 
the London County Council area. It is, doubtless, considera- 
tions such as these that have induced W. T. Henley's Tele- 
graph Works to build their new works at Gravesend. It is, 
therefore, quite conceivable that other manufacturers may 
adopt a similar course. Messrs. Johnson & Phillips have 
our fullest sympathy, and we are glad to learn that they have 
been able to make such prompt arrangements for the regular 
continuance of their cable manufacturing business in spite of 


the severe damage that has been done to their works. 


Central Technical College Old Students’ Association.—The 
annual dinner of this association was held at the Trocadero 
Restaurant on Friday last, Prof. W. E. Ayrton (dean of the 
college) in the chair. In proposing the toast of the evening, 
Sir Owen Roberts (chairman of the college committee), as one 
who had been associated with the college even before its birth, 
expressed his keen satisfaction with the progress that had been 
made, and with the proposals of Mr. Haldane's committee for 
the absorption of the Central Technical College and the other 
science schools at South Kensington into the comprehensive 
scheme for providing for the higher technical education of those 
destined to become leaders in the engineering profession. 
Although on the Senate of the London University, he was in 
favour of giving the new college a governing body of its own, 
distinct from that of the London University. The toast wae 
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responded to by Dr. E. F. Armstrong, one of the secretaries 
of the Old Students’ Association. ‘ The City and Guilds Insti- 
tute " was next proposed by Dr. Moody and responded to by 
Mr. T. H. Blakesley. Col. R. E. B. Crompton, C.B., and Prof. 
W. J. Pope, F.R.S., proposed the next toast, The Central 
Technical College.” Col. 8 referred to the work of the 
Electrical Engineers Volunteers. War, he said, was not a 
thing to be proud of, but a thing to guard against, and this 
could only be done by having able men to call upon —a real 
citizen army in which each man in the ranks thoroughly under- 
stood the work he had to do. He mentioned that there was 
no other corps in the world in which the juniors were so in- 
telligent as in the Electrical Engineers Volunteers. Prof. H. E. 
Amstrong, F.R.S., replied. He spoke of the importance of 
discipline and of obeying the word of command. His own 
sons had been volunteers, and every Central student, he said, 
should feel it incumbent upon him to join Col. Crompton's 
corps. He alsoexpressed in strong terms his opinion as to the 
unsuitability of the Senate of the London University as a 
governing body for the new college proposed by Mr. Haldane's 
committee. Mr. F. C. Raphael, who, with Prof. Pope, was 
the oldest “Old Student" present, proposed “The Visitors” 
in a short speech, in the course of which he said that 
the chief reason against making the London University the 
governing body of the new college in the first instance 
was that it would delay the realisation of the project, and 
it was important to the welfare of our engineering indus- 
tries that there should be no delay. If governorship by the 
London University were insisted upon, it might mean the relega- 
tion of the whole matter to a Royal Commission, and the ques- 
tion would be shelved for a couple of years, just as had been 
the case with some measures for improving traffic facilities 
in London. Mr. James Holden (locomotive superintendent of 
the Great Eastern Railway) responded, and he was followed 
by Sir John Wolfe Barry, K.C.B., F.R.S. (chairman of the 
Executive Committee of the City and Guilds Institute), who, 
in proposing the toast of “The Chairman," referred to the 
subject matter of the speeches generally, and refused to rise to 
the fly cast by Mr. Raphael. In addition to the speakers, 
several other guests were present, including Prof. W. C. 
Unwin, F.R.S., Prof. W. E. Dalby, and Mr. T. Mather, F. R.S 


Visit of Foreign Scientific Institutions to Great Britain — 
We gave on p. 87 of our issue for Nov. 3 last, a few particulars 
concerning the visit to England, this summer, on the invita- 
tion of the Institution of Electrical Engineers, of a number of 
foreign engineering and scientific societies. We are now able 
to give some further information. The following societies 
have accepted the Institution’s invitation : 


Canada: Canadian Electrical Association ; France: Société Interna- 
tionale des Electriciens ; Germany: Elektrotechnischer Verein, Verband 
Deutscher Elektrotechniker; Italy : Associazione  Elettrotechnica 
Italiana ; Switzerland : Schweizerischer Elektrotechnischer Verein ; 
United States: American Institute of Electrical Engineers. 


Some of the leading continental electrical engineering firms 
will also be represented. A general reception committee has 
been appointed by the council, whose headquarters during the 
visit will be at the Hotel Cecil, Strand, London. This com- 
mittee consists of the following gentlemen : 


GENERAL RECEPTION COMMITTEE. 


Chairman : John Gavey, C.B., President; Earl of Crawford and Bal- 
carres, K. T.; Lord Kelvin, O.M., G.C.V.O; Lord Alverstone, G.C.M.G.. 
Lord Chief Justice; Prof, W. Grylls Adams, F.R.S. ; Prof. W. E. Ayrton, 
F. R. S.; F. Bailey. Prof. W. F. Barrett, F. R. S.; Sir John Wolfe Barry, 
K. O. B. F. R. S.; T. O. Callender, Albert Campbell, Sir Albert Cappel, 
K. C. IE.; Major P. Cardew, R. E.; W. A. Chamen, G. von Chauvin, Col. 
R. E. Crompton, C. B.; Sir William Crookes, F. R. S.; H. H. Cunynghame, 
C.B.; S. Dobson, B. Drake, W. Duddell, H. Edmunds, R. S. Erskine 
W. B. Esson, S. Evershed, Prof, J. A. Ewing, F. R. S.; A. L. C. Fell, S. Z. 
de Ferranti, Prof. J. A. Fleming, F. R. S.: Prof. G. C. Foster, F. R. S.; E. 
Garcke, Frank Gill, Dr. R. T. Glazebrook, F. R. S.; Robert Kaye Gray, 
F. E. Gripper, Robert Hammond, H. E. Harrison, A. W. Heavi- 
side, I. S. O.; J. S. Hightield, Col. R. Hippisley, R. E.; H. Hirst, 
Col. H. C. L. Holden, R. A., F. R. S.; J. H. Holmes, Dr. E. Hopkinson, 
Walter Judd, Prof. Gisbert Kapp, Sir Alex. B. W. Kennedy, F. R. S.; J. E. 
Kingsbury, Sir Oliver Lodge, F. R. S.; P. V. Luke, C. I. E.: Sir Henry 
Mance, C. I. E.; E. Manville, G. Marconi, LL. D. ; T. Mather, F. R. S.; C. 
H. Merz, W. M. Mordey, A. B. Mountain, Dr. A. Muirhead, F. R. S.; J. M. M. 
Munro, Hon. C. A. Parsons, C. B., F. R. S.; W. H. Patchell, S. L. Pearce, 
Sir John Denison Pender, K. C. M. G.; Prof. John Perry, F.R.S. ; Sir Wil. 

am Preece, K.C.B., F.B.S.; J. S. Raworth, J. H. Rider, M. F. Roberts, 


Mark Robinson, Prof. Sir A. Rucker, F. R. S.; R. P. Sellon, P. S. Shear- 
down, Alexander Siemens, Dane Sinclair, J. F. C. Snell. C. E. Spagno- 
letti, C. P. Sparks, A. Stroh, Sir J. Wilson Swan, F.R.8.; James Swin- 
burne, A. A. C. Swinton, Herbert Taylor, Prof. 8. P. Thompson, F. R. S.; 
Dr. W. M. Thornton. A. P. Trotter, J. C. Vaudrey, A. J. Walter, C. H. 
Wordingham, A. Wright. l 


The following members form the organising committee :— 

Chairman, Robert Kaye Gray ; J. Gavey, C.B., President; S. Z. de 
Ferranti, R. Hammond, J. S. Highfield, H. Hirst, Prof. G. Kapp, Sir H. C. 
Mance, C. I. E.; C. H. Merz, W. M. Mordey, A. B. Mountain, J. M. M. 
Munro, S. L. Pearce, Sir W. H. Preece, K.C.B, F.R.S.; P. S. Shear- 
down, A. Siemens, Prof. S. P. Thompson, F. R. S.; Dr. W. M. Thornton, 
J. C. Vaudrey, A. J. Walter. 


A provisional programme has been arranged, of which the 
following is an outline :— 

June 23 and 24. Central Committee Rooms at the Hotel Cecil will be 
open for registration of visitors and members.—June 25. Afternoon, a 
visit to the National Physical Laboratory may be arranged, to attend the 
ceremony of opening the new Electro-Technical Laboratory. In the 
evening, reception and banquet at the Hotel Cecil.—June 26. Visits to 
the General Post Office, Power and Electric Lighting Stations, Railway 
and Tramway Power Stations, Engineering Works, Telephone Exchanges, 
and other undertakings and places of interest. In the evening, Conver- 
sazione at the Natural History Museum.—June 27. Excursion up the 
Thames and visit to Windsor.—June 28. Leave London for Birmingham 
district. The programme will include visits to works in and near Birming- 
ham, including Rugby and Stafford. Arrive Manchester in the evening..— 
June 29. Manchester District : Visits to Electricity Stations and Works 
in Manchester, Salford and the neighbourhood. Conversazione at the 
Town Hall in the evening.—June 30. Proceed to Liverpool. Visits to 
Electricity Stations, Works and Railways. Leave in the afternoon for 
the Lake District (Windermere).—July 1. Excursions in the Lake Dis- 
trict. Proceed to Glasgow in the evening.—July 2. Glasgow District : 
Visits to Works and Reception by Lord Kelvin.—July 3. Visits and Ex- 
cursions in the neighbourhood of Glasgow.—July 4. Leave Glaagow for 
Edinburgh. In the afternoon leave Edinburgh for Newcastle. July 5. 
Newcastle District: Visits to Works and Power Station.—July 6. Leave 
Newcastle for Leeds. Visit to Works and Excursions in the neighbour- 
hood of Leeds. July 7. Leave Leeds for London.—Entertainment will 
be provided in London and Local Centres for the ladies of the party and 
those of their friends who desire to accompany them. 


Radial Trucks.—An interesting lecture on radial trucks was 
delivered by Prof. C. A. Carus-Wilson at the Tramways & 
Light Railways Association last Tuesday, the Hon. Arthur 
Stanley, M.P., in the Chair. | 

A miniature railway curve and truck were exhibited on the lecturer's 
table, and with the aid of these he demonstrated successively how a fixed 
truck, a car with two bogies, a flexible truck, &c., went round the curve. 
It was explained how the front wheels grind on the rails, and how the 
flange of the rear wheel is pressed against the rail. These actions, the 
lecturer proceeded, were not due entirely to centrifugal force, buf in 
part also to the steering force—i.e., the force required to turn the 
car when going round the curve. At low speeds this steering force 
(which was an inertia force) was large in proportion to the centrifugal 
force, while at high speeds the reverse held good. Its value depended 
on the weight and length of the car body, but not on the length of 
the wheel base. Since the wear depended on the angle of incidence 
between rail and flange, it behoved truck makers to reduce this angle 
as far as possible, and this was the real object of the radial truck. Of 
course, this angle »ould be reduced by the adoption of bogies, but these had 
well-recognised drawbacks in the direction of weight, cost, £c. The author 
then proceeded, with the aid of diagrams thrown on the screen, to explain 
the action of radial trucks. At the low speeds customary in tramway 
service it was the steering force which had to be depended upon to make 
the trucks take up a radial position, but this action was resisted by the 
friction between the car body and the radial truck. At such low speeds 
as two or three miles an hour, the steering force might easily be smaller 
than the friction between the car body and the truck, Hence the truck 
would not ''radiate" in such conditions, and the two radial trucks 
behaved like a rigid two-axle truck. In order to reduce this friction, 
rollers and links had been tried. The lecturer's conclusion was that a 
thoroughly satisfactory radial truck for low speeds had yet to be invented. 
A number of diagrams of flexible and radial trucks, including the trucks 
designed by Mr. Conaty, Mr. Warner and Messrs. Mountain and Gibson, 
were then thrown on the ecreen and explained seriatim. Prof. Wilson 
also mentioned that radial trucks were &lso being tried on the London 
County Council tramways. 

In the discussion which followed, Mr. G. Conaty said there was cutting 
action also in the case of a bogie. In Birmingham 108 cars with radial 
trucks had been running for more than 15 months, and had given satis- 
faction. One of the cars had been in service for 24 years. The cars 
could run smoothly through a 37 ft. curve at 12 miles an hour. His 
experience with rollers for reducing the friction between car body and 
truck had been disastrous, as the rollers cut through the plates, even if 
hardened,in a short time. Mr. F. Jenkin pointed out that the centri- 
fugal force could be larger at high speeds than was n . There 
was no proportionality between the centrifugal force and the force re- 
quired to make the trucks radiate. The steering force on a bogie was 
small. There was another force, not mentioned by the lecturer—viz., 
the rubbing friction of the wheel on the inner rail. Mr. R. L. Acland 
(Chesterfield) had used 12 cars with radial trucks for 15 months. They 
afforded steady riding, and did not hunt after passing round the curve, 
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‘The greatest wear on the rails ocourred some 6 ft. or 8 ft. in front of the 
curve, and he considered that harder rails ought to be used at these places. 
Mr. J. Bowden (London County Council tramways) referred to the Robin- 
son three-axle truck, in which the middle axle was free to move laterally. 
Mr. F. Sutherland Warner explained his own type of track at some length, 


and mentioned that he was making bogies for 45 ft. carriages, each bogie 


consisting of two radial one-axle trucks. Mr. R. J. Howley thought a 


good radial truck not an impossibility. The friction between car body 


and truck ought not to be too small. He also asked the lecturer to tell 
them more about the action of the rear wheels. 


yet seen a radial truck that did actually radiate at two miles an hour. 


Experience had shown that the life of flanges and rails was as great with 
a radial car with an 8 ft. wheel base as with rigid trucks having a wheel 


base of 6 ft. Prof. Carus Wilson, in reply to the discussion, first referred 
to the Robinson truck mentioned by Mr. Bowden, and said that by this 
arrangement you got a perfect radiation on the outside trucks, and the 
steering force had to be entirely provided by the inner truck. (Mr. Peck. 
ham remarked here that the inner wheels had no flanges.) He agreed 


with Mr. Jenkin that you could have too much radiation at high speeds, 


and & truck that ran perfectly at, say, three miles an hour, would not act 
equally well at other speeds. 


half the slip on the outer wheels. 
practically equal on inner and outer wheels. 


London Traffic.— At the Society of Arts on Wednesday, 


Capt. G. S. C. Swinton, of the London County Council, read a 
Sir John Wolfe 


Paper on the question of London traffic. 
Barry presided. 
The Paper was not of an engineering character, but was largely taken 


up with an interesting supposition of what & modern Haussmann would 


do to improve the street accommodation in London were he given carte 
blanche irrespective of cost, interference with existing property, &c. ; but 


although the results would be of the most ideal character, such as 


roads 300 ft. wide, double-decked bridges, &c., Capt. Swinton carefully 
guarded himself from being understood to subscribe to such a method of 
procedure. Unlike many proposals to deal with the traffic problem 


in London, the Paper did more than outline what is necessary 


regardless of existing conditions, for it pointed out that a tre- 
mendous amount of relief could be obtained by certain small de- 
tails in the shape of widenings here and there, the abolition of 
street obstructions such as lamp-posts, &c. The Paper referred to the 
Holborn to Strand thoroughfare as a most unimaginative improvement, 
for the result had been to tempt more traffic along the new route and to 
diecharge it into the Strand at an already much overcrowded spot. The 
construction of the tramway subway was also criticised in so far as the 
ordinary double-deck car was precluded from being used therein, for he 
feared that congestion would not be minimised by the mingling of small 
single-deck cars with the usual type in the streets. A suggestion had 
been made that double-deck cars were to be abandoned in London, but 
“in the name of common sense he protested, if only for the fact that 
the present congestion in the streets would be doubled thereby. Deal- 
ing with the question of the future passenger conveyance in the streets of 
London, Capt. Swinton expressed doubts as to the suitability of the tram- 
ear, which, although the most comfortable mode of progression, wasthe most 
obstructive. Motor omnibuses were improving immensely, and he thought 
that a vehicle of this nature would be found to be most adaptable to the needs 
of the other traftic. Capt. Swinton also incidentally expressed the view 
that where costly street widenings were necessary in consequence of the 
tramways, then the whole cost of these widenings should be charged to 
the tramway account. This was the only way of running a tramway 
system on business principles. A report was in course of preparation by 
the Finance Committee of the London County Council as to the capital 
expenditure on street widenings and other incidental expenses connected 
with tramways. This report would, he thought, be a revelation, and 
would enable some opinion to be formed of what it will cost to build 
tramways through the far narrower streets and the more expensive 
property north of the River Thames. Adding to this expenditure a 
furtber colossal figure for the cost of installing the conduit system, he 
thought the moment had arrived when we should pause and quietly 
meditate. Capt. Swinton generally agreed with the recommendations of 
the Traffic Commission and especially the appointment of a Traffic 
Board. A tribute was also paid to the efforts of private promoters to 
improve the means of communication in London, the author not evi- 
dently having that antipathy to private enterprise which prevails so often. 
During the reading of the Paper several interesting views of Parisian 
streets were shown on tbe screen and also views illustrating the proposals 
made before the Traffic Commission by Messrs. Meik & Beer, which pro- 
vided for a very complete system of overhead railways, surface tram- 
ways and underground means of communication. 

Sir Jon Worrs Barry, who opened the discussion, said that whatever 
might be said as to the recommendations of the Royal Commission on 
London Traffic, the Commission bad published a mass of statistics and 
other information that had never been equalled in the history of England. 
There was a general misconception as to what London really consisted 
and how it was made up, but the reports of the Royal Commission had 
put this upon a scientific basis, and, having this in view, he felt bound 
to say that the question of the cost of the improvements recommended had 
not been properly considered by the average person. What was twenty or 
thirty millions of money compared to the many millions that were lost 
annually, both by individuals und 1n the carriage of goods, through delays 
which now characterised our present modes of locomotion with their slow 


Mr. E. Cook had not 


The steering force on a bogie car was not 
as small as Mr. Jenkin thought, because the car body had necessarily to 
be slewed round. In the course of some experiments he had found that 
half the slip (in going round a curve) occurred on the inner wheels and 
Therefore, the rubbing friction was 
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 gpeeds? Railway companies had spent 100 millions in 20 years with the 


same objects in view. : 

Mr. E. BzNEpicT, secretary of the Tramways and Light Railways Asso- 
ciation, disagreed with the author as to charging all street improvements 
to tramway account. The wüdenings were just as much necessary in the 
interests of other traffic. He also disagreed with Sir John Wolfe Barry 
as to placing & definite monetary value upon every hour of one's time, 
although in the carriage of goods, of course, money was lost by delay. He 
advocated the appointment of & traffic manager for the streets of London, 
with a staff, and to take this work out of the hands of the police. 

Mr. A. A. CampBELL-SWINTON said he was rapidly coming to the conclu- 
sion that the place for tramways was out in the country, and that self- 
contained vehicles not running on rails were the best for crowded cities. 

Mr. Maurice FirrzuavnRICE, chief engineer to the London County 
Council, said there were many advantages in single-deck cars, both as 
regards the speed of loading and unloading them and in the collection of 
fares. He thought the people of New York would have discarded them 
long ago had they not been found suitable for quick travelling. He 
thought the advantages that would accrue from the opening of the tube 
railways now under construction had not been fully appreciated, and that 
many other improvements could very well be left to private enterprise ; 
the rates were already too high in London. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) PRIDAY, March 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER LOCAL SECTION. 

0:40 p.m. for 7:15. p.m. Annual Dinner at the Midland Hotel, 

Manchester. 
JUNIOR INSTITUTION OF ENGINEERS. 

7 p.m. Meeting at the Westminster Palace Hotel. Papers to be 
read: (1) Acceleration and Accelerometers,” by A. P. Trotter ; 
(2) Gas Engine Indicators," by L. F. de Peyrecave. 

SATURDAY, March 3rd. 
RoyaL INSTITUTION. 

3 p.m. Afternoon Lecture I. on, The Corpuscular Theory of Matter,” 

by Prof. J. J. Thomson, F.R.S. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

J p.m. Visit to the Post Office Telephone Exchange, Addle-hill, 

London, E.C. 
GLASGOW TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 p.m. Meeting at the Glasgow & West of Scotland Technical 
College, George: street, Glasgow. Paper to be read: Portable 
Electrie Tools and their Application to Industrial Purposes, by 
Andrew Stewart. 


TUESDAY, March 6th. 
INSTITUTION OF CIVIL ENGINEERS. 


S p.m. Ordinary Meeting. The discussion upon the two Papers on 
“ Road Making " read at the last meeting will be continued, and, 
time permitting, the following Paper will be read: The Widnes 
and Runcorn Transporter Bridge,” by J. J. Webster. 


THURSDAY, March 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
S p.m. Ordinary General Meeting. Paper to be read: “A New 
Single-phase Commutator Motor,” by V. A. Fynn. 
IxsriTUTION oF ELECTRICAL ENGINEERS: DusLIN Locau SECTION. 
3 p.m. Meeting at the Royal College of Science, Dublin. Paper to 
be read: “ Producer Plants for Electric Power Stations,” by 
W. J. U. Sowter. 
FRIDAY, March 9th. 
Farapay Hovse OLD STUDENTS’ ASSOCIATION. 
for 7:30 p.m. Second Annual Dinner at the Florence Restaurant, 
Rupert-street, London, W. Mr. C. D. Taite, the President, will 
be in the chair. 
PuysicaL SOCIETY. 
s p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) "The Velocities of the Ions of 
Alkali Salt Vapours at High Temperatures,” by Prof. H. A. 
Wilson. (2) “Some Experiments on Earth Currents at Kew 
Observatory,” by Dr. Harker. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 
7:40 p.m. Meeting at the Royal Technical Institute, Salford. Paper 
to be read: “ Modern Primary Batteries," by E. Müller and J. 
Davies. 
SATURDAY, March 10th. 
INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SEcTION. 
|) am. Visit to Messrs. Elliott Bros.’ Works at Lewisham. 
Roya INSTITUTION. 
3 p.m. Afternoon Lecture II. on The Corpuscular Theory of 
Matter," by Prof. J. J. Thomson, F.R.S. 
JUNIOR INSTITUTION OF ENGINEERS. 
? p.m. Conversazione at the Westminster Palace Hotel. Reception 
by the President and Mrs. Dugald Clerk and the Chairman and 
Mrs. Adam Hunter. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. . 
Paper to be read: Electricity in Mines," by R. G. Mercer. 
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TEST ON A 1, 800 KM. CURTIS TURBINE. 


Two 1,500 kw. Curtis turbines have recently been supplied 
by the British Thomson-Houston Co., of Rugby, to the County 
of London Eleetric Supply Co. for their stations at City-road 
and Wandsworth, and the following particulars have been 
given us for publication by Mr. C. P. Sparks, the company's 
chief engineer :— 

Turbines of the four-stage type are mounted on sub-base 
condensers as shown (Fig. 1). Foch us together with its air 
pump, occupies a floor space of 15 ft. by 14 ft., and the over- 
all height from condenser base to governor is 19 ft. 6 in. and 
from engine room floor to top of governor 14 ft. 6 in. The 
alternators are two-phase 2,200 volts 50 periods 1,000 revs. 
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per min., rated at 1,500 kw., with a temperature rise of 40°C. 
when running continuously at full load, with a further 
temperature rise of 15°C. when the machine is run for three 
hours at 2,250 kw. Owing to the proportioning of the tur- 
bine and the small C?R losses in the alternator, the set can be 
worked at 3,000 kw. for short periods when condensing. 

As the turbine is mounted directly upon the condenser, 
the back pressure on the last stage of the turbine is reduced 
toaminimum. When it is necessary to run non-condensing, 
the condenser tubes are flooded and water circulated through 
the sub-base. Each condenser has a cooling surface of 
4,000 sq. ft., and is served by an Edwards three-throw air 
pump having 15 in. cylinders, Sin. stroke, and a speed of 
160 revs. per min. The pump is driven through raw-hide 
pinion by a 15 kw. two-phase motor running at 720 revs. per 
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two-phase variable-speed motor, running at 720 revs. per min., 
supplies the circulating water. 
he turbine foot-step bearing is provided with water from 
the hot well at a pressure of 400 Ib. per sq. in. by duplicate 
three-throw pumps driven by 2 kw. two-phase motors running 
at 720 revs. per min., the water pressure being maintained by 
an accumulator. These motors also drive the oil pumps for 
the alternator bearings. The auxiliary motors, together with 
the main and auxiliary switch gear, are all of the B.T.H. type. 
The test conditions specified were 150 Ib. steam pressure 
60 deg. superheat, and the. recorded result (Fig. 2), with a 
vacuum of 29 in. of mercury and barometer at 30:15 in., was 
174 lb. of steam per kw. hour at 1,500 kw. (maker's full load 
rating). With this type of turbine the steam consumption 
per kw. hour. increases slowly with falling load, and the set 
can be run at as low a load as 500 kw. before the steam con- 
sumption exceeds 20 lb. per kw. hour. 
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Fic. 2, 


The power taken by the auxiliaries amounts to 33kw. at 
one-quarter load (circulating water 21:5, excitation 5'7, air 
and foot step pumps 4-75, total = 32 95), and 50 kw, at full load 
(circulating water 36, excitation 7:25, air and foot-step pumps 
6°75 — 50), resulting in a total steam consumption of 17:8 lb. 
per unit when the set is delivering 1,500 kw. 

Steam consumption tests were made during January at loads , 
varying from 400 to 2,050 kw., the maximum load carried 
during the test being 2,200 kw. During the test the steam con- 
sumption was measured by weighing the hot-well discharge con - 
tinuously in duplicatetanks holding six minutes discharge at full ' 
load. The test readings at each load, plotted in Fig. 2, were taken 
over 30 minutes, the reading at full load covering two hours. 

The output was measured by integrating wattmeters checked 
by ammeter and voltmeter readings (the whole of the instru- 
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ments being calibrated at the Board of Trade laboratory 
after the trial). The artificial load consisted of iron plates 
immersed in running water. During the test the superheat at 
the turbine varied from 48°F. to 62°F., the steam pressure 
from 146 lb. to 154 Ib. per sq. in., and the temperature of the 
circulating water was 43°F. 

In order to shorten the temperature test (Fig. 3), after 
running two hours at full load normal pressure the load was 
increased to a maximum 2,200 kw. at 2,370 volts; the increased 
won losses under these conditions gave a temperature rise of 
44°C. for the stator iron at the end of four hours’ run. The 
load and pressure were then reduced to normal full load, giving 
a temperature rise of 42°C. at the end of the fifth hour; at this 
time the corresponding temperature rise of the end windings 
of the armature was 34°C., while the field coils rose 12°C. 


min. A Gwynne centrifugal pump directly driven by a 30 kw. ! measured by increase of resistance. 
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THE GREENWICH POWER HOUSE OF THE L.C.C. TRAMWAYS. 


(Continued from page 745.) 


In the boiler house are two rows of Stirling boilers, 12 in | The gases from the boilers rise through steel up-takes to the 
each row, so that when the second half of the station is added | floor above the boilers and pass through Green economisers. 
there will be 48 boilers in all. The boilers are set in pairs ' One economiser is provided for each pair of boilers, and the 


and the chimney is arrangement is seen 
in the. middle of in section in Fig. 6, 


which also shows 
the relative position 
of the boiler house 
and engine room, 
the various tiers of 
the switchboard 
gallery, the steel 
roof construction, 
&c. Each econo- 
miser has 320 tubes 
arranged in two 
sections and the 
scraper of each is 
driven independent- 
ly by an ‘induc- 


each row, with six 
boilers on either 
side. They are of 
the five-drum Stir- 
ling make, fitted 
with chain grate 
stokers (Fig. 5), 
and each boiler 
has an evaporative 
capacity of from 
15,000 Ib. to 16,500 
Ib. per hour. The 
heating surface of 
each is 3,650 sq. ft. 
and the grate area 
60 sq. ft. The Stir- tion motor through 
ling boiler with its . NS ; worm gearing. A 
vertical tubes is N. f | 7 We . : Ew spare motor is pro- 


well known to our $ Ne. r jv dp: vided to replace 
readers and no de- | vel | E any one of these 
tailed description is small motors should 


necessary. A super- 
heater is fitted be- 
tween the first and 
second bank of ver- 


it get out of order. 
As the economisers 
are on the floor 
above the boilers, 


i 
Ae 


tical tubes, and this E a ^ | r there is a free space 
adds  150'F. of ——————————————————— for the accumula- 
superheat. The Fic. §.—Visw or BOILERS SHOWING CHAIN GRATE STOKERS. tion of soot at the 
boilers are run at a base of the chim- 


blow-off pressure of 190 lb. per sq. in. and an engine room 
pressure of 180 Ib. per sq. in. The front of the boilers is of 
steel, and the other walls of fire-brick with glazed brick outside. 


ney. Each main flue has access doors, and the sub-division 
is such that any flue can be shut down for cleaning by shutting 
down one unit. 
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Fic. 6.--OuTLINE SECTION OF GENERATING STATION. 


Coal from the bunkers above the boilers is fed down through The feed pumps are placed in the basement under the boilers. 
shoots and 5cwt. measuring boxes into the hoppers of the | They are divided into two separate sets, each consisting of 
stokers, and the ashes fall into brick-lined steel ash-pits beneath | three 3-throw horizontal pumps rated at 8,000 gallons per 
the boilers. hour, against 220 Ib. pressure. They have been supplied by 
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Messrs. John Cochrane and are driven by a 35H.P. Bruce- 
Peebles series motor through worm gearing. The objection 
against electrically-driven pumps thát there are considerable 
losses in the motor at low speeds is thus overcome; first, be- 
cause there are six pumps over which the work is divided, and, 
secondly, by running the motors at two pressures—viz., 125 and 
550 volts, so that the lower pressure may be used for the slower 
speed. There is a drum controller with a resistance in series with 
each motor, but it is not anticipated that this will be used much. 
The suction and delivery pipes are in duplicate. The water is 
drawn from tanks in the boiler-house basement which receive 
the water directly from the hot-wells of the condensers. The 
make-up water is supplied by an artesian well 84 in. diameter 
and 850 ft. deep. This will furnish 3,500 gallons per hour. The 


| al 


ANCHORED 
WERE 


height of 90ft. The total height of the chimney is 250 ft. 
The unit system is not carried out to the full extent which is 
in vogue in some works, for the arrangement is that all the 
boilers steam into one main header. The arrangements for 
drainage, and to take the expansion, are of considerable in- 
terest. The steam pipes fall all the way from the boiler stop 
valve to the engine separator, and the size of the steam pipes 
has been kept down as much as possible, so that there should be 
a rapid flow of steam, which tends to keep the steam dry.. The 
steam range is not drained anywhere except at the separators, 
which is done through Geipel traps in the ordinary manner. 
Fig. 7 shows the general arrangement of the steam pipes. The 
boiler branches are 7 in., and, as is seen, each pair of bojlers - 
feed into a common 8 in. pipe, which is led to the main header, 
the latter having a diameter of 12 in. These 8 in. pipes are 
anchored at the centre only, as is marked in the illustration, 
and the expansion of these is taken up by the bends. . The 
header for the present engine house is divided into two parts, 
with an expansion bend between, and each part is anchored at 
the centre, but is supported at intervals on rollers. Although 
there are expansion bends in the engine branches, arrangements 
have been made so that the separator itself can travel slightly 
to take up the expansion. This is arranged by mounting each 
separator on a special form of stand. As seen in Fig. 8, 
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Fic. 7.—PLAN AND PART ELEVATION SHOWING GENERAL ARRANGEMENT OF STEAM PIPES. 


make-up feed is passed through water softeners of the Harris- 
Anderson cold lime type (similar to the one used in the 
Metropolitan Railway power house at Neasden), and then 
passes to an overhead tank holding 30,000 gallons, from which 
the feed tanks in the basement are kept supplied, this latter 
having ordinary ball valves. A three-phase motor-driven Pearn 
pump lifts the water to the overhead tank. Should the 
condenser arrangements break down through any accident, 
arrangements are made by which all water can be taken from 
the mains of the Metropolitan Water Board. Special mains 
have, of course, been laid for this purpose. Two small tanks 
are provided for the town water to overcome any inequality 
there may be in the rate of supply, and these feed into the 
hot-well tanks, already mentioned, in case of emergency. The 


water is hard, but it has not been deemed necessary to fit j 


softening apparatus in this case, as, of course, this arrangement 
will only come into use on emergency, and it will simply be a 
question of blowing out the boilers frequently. 

The station is divided into units of 3,500 kw., each corre- 
sponding to one generating set. This is served by six boilers 
and has its own flue, there being a chimney for every two 
flues. The chimney is divided by a mid-feather up to a 


the system is, in this way, mounted on springs, and there 
is a clearance of 3 in. on either side of the separator in a 
direction parallel to the main header, so that sufficient 
lateral play is provided. Fig. 8 shows the stand only, 
and the separator and stand are seen together in Figs. 7 
and 9. It will be noticed that the stop valve is up by the 
engine, and not down by the separator. The steam pipes in 
the boiler house are carried by suspension rods from the roof 
in the ordinary manner, and the main steam header is supporte 
on steel brackets fixed to the stanchions of the engine house, 
and rests on rollers, as already explained. An isolating valve 
is provided between every engine and boiler junction on the 
main header. There are two 8 in. connections from the header 
to the atmospheric exhaust for relieving the boiler pressure in 
case of a stoppage. 

The engine room is 236 ft. long by 80 ft. wide and the 
height up to the crane gantry is 50 ft. There are four generating 
sets; a plan and elevation of one of them is shown in Fig. 9. 
Each of the four sets includes in reality two engines with vertical 
high-pressure cylinders and horizontal low-pressure cylinders, 
and the alternator is placed between the two engines. The 
engines have been supplied by Messrs. J. Musgrave & Sons, and 
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the alternators by the Electric Construction Co. These vertical- | with steam superheated to 500°F. The engines are controlled 
horizontal engines are tho first that have been used in this by two governors driven by Hans Renold chain gear from 


country, although they have been employed in the power house | the crankshaft. One of these is the ordinary governor acting 


of the Inter-Urban Rapid Transit Co., of New York,* and 
elsewhere in America. The arrangement is a very suitable one 
for reciprocating sets of a large size, but owing to the intro- 
duction of steam turbines it is hardly likely to meet with 
extended application in this country now. The set is rated at 
3,500 kw. A feature of the engine is that the drainage is 
natural throughout, and there are no water pockets anywhere. 
The main dimensions are as follows: high-pressure cylinders 334 
in.; low-pressure cylinders 66 in.; stroke 4 ft.; speed 94 revs. 
per min. The connecting rods from the two cylinders drive 
on to the same crank pin; the high-pressure one is nearer 
the crank face, and the cranks of the twosidesare placed 135 deg. 
apart. It will be seen that there are thus eight impulses every 
revolution, which materially assists parallel running. The valve 
gear is of the Musgrave standard Corliss pattern, It 
may be mentioned that the usual American practice in 
connection with these horizontal vertical engines is 
to make the low-pressure cylinders vertical and the 
high-pressure cylinders horizontal owing to the weight 
of the low-pressure piston, but this means bad drain- 
age, as the steam has then to pass from the high-pres- 

sure cylinder at the bottom right up to the top of the | 
low-pressure cylinder and leaves a pocket for the 
water. Mr. Rider, therefore, preferred the con- 
verse arrangement. The piston of the low-pressure 
eylinder is hollow, and the weight of the piston is 
supported by a tail rod. The vertical cylinder, 2 
seen in the drawing above the low-pressure cylinder, 
is the re-heater receiver in which the steam is 
re-heated with live steam on its way from the high- 
pressure to the low-pressure cylinders. This steam 
is not wasted, but exhausts in to the hot well and 


Fic, 8.—STAND FOR STEAM SEPARATOR, 


is included in the guaranteed consumption of the engine. The 
cylinders are fitted with specially hard cast iron liners, but in 
accordance with Messrs. Musgrave’s standard practice they are 
not jacketted. There are only three eccentrics for each half of 
the engine, the exhaust eccentric serving both the high-pressure 
and the low-pressure cylinders. The guaranteed steam consump- 
tion is 114 Ib. of steam at the stop valve per indicated horse- 


power, at 180 lb. per square inch pressure and 26 in. vacuum, 
* The Electrician, Vol. LIV., pp. 10, 168 and 208. 
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Fic. 9.—PLAN AND ELBVATION OF GENERATING SET. 


on the cut-off, and the other is an emergency governor 
set 10 per cent. higher, and it trips a valve on the high- 
pressure cylinder, this acting only as an emergency knock- 
off. In addition to these two, there is an electrical 
gear on the switchboard, by means of which this emer- 
gency governor can be tripped. The button controlling 
this is under a glass case, and the glass has to be broken before 
the switchboard attendant can get atit. On the main governor 
there is a speeding-up gear which can be worked-either at the 
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engine itself or from theswitchboard. This electrical speeding 
gear consists simply of a three-phase motor which winds up a 
weight, and it is used for paralleling the engines. The engines 
are all enclosed, and lubrication is by force pumps at 35 lb. 
pressure, the oil being fed from a tank in the bedplate. The 
oil pumps are in duplicate, as is also the oil supply to the 
principal parts of the engines. Above the inspection door on 
each gallery level a bulkhead fitting is provided, which lights 
the inside of the engine to facilitate inspection. 

Each of the high-pressure cylinders has its own steam inlet, 
separator, and stop valve, but the stop valves of the two halves 
are geared together, so that the engines are started simul- 
taneously. 

Each low-pressure cylinder has its own surface condenser in 
the basement below the engine room. The surface condensers 
have 4,500 sq. ft. cooling surface, and they were supplied by 
the engine builders. The air pumps are of the 3-throw 


Edwards pattern, also made by Messre. Musgrave, and they 


are driven by three-phase motors, and these, as well as all the 
other alternating-current motors, are induction motors with 
squirrel-cage rotors. These pump sets have also a- small 
force pump for pumping the condensed water into the hot- 
well tank, which is at a higher level. The steam, on its 
way to the condenser, passes through a Baker baffle plate oil 
separator to minimise the action of oil on the condenser 
tubes, and the water from the condenser passes through 
the well-known Harris-Anderson chemical purifiers, which 
have already been described in The Electrician, Vol. XLIX., 
p.782. The capacity of each purifier is 4,000 gallons per 
hour, and there is one to each pair of condensers, not one 
to each condenser. We believe that the whole puritier instal- 
lation, with the capacity of 32,000 gallons per hour, is the 
largest in existence. Experience has shown the great import- 
ance of removing the oil from the condensed water thoroughly 
before it is used again for feed purposes, and Mr. Rider 
only adopted the Harris-Anderson separators after having 
assured himself that they would accomplish the work satisfac- 
torily. It is proposed to have a chemist on the works 
staff, among whose duties will be the inspection and keeping of 
the oil separators in order, and he will also test coal for 
calorific value, analyse flue gases, lubricating material, Wc. 
Circulating water for the condensers is supplied from cen- 
trifugal pumps in the pump house, which is quite an inde- 
pendent building nearer the river bank, and will be described 
later. We shall deal next with the details of the alternators. 


(To be continued.) 


THE OPERATION OF CIRCUIT BREAKERS AND FUSES. 
BY PROF. E. W. MARCHANT, D.Sc. AND F. A. LAWSON, B. Exo. 


It has long been known that when a fuse, designed to break 
circuit with a given current, was placed in series with a magnetic 
circuit breaker, set for the same or even for some larger current, 
it was possible to put the circuit breaker in action without 
blowing the fuse. In order to determine exactly what size of 
fuse it was possible to have in series with a given circuit 
breaker under these conditions, a number of experiments were 
carried out on a standard 500 ampere I.T.E. magnetic cut-out 
kindly lent by the electrical engineer to the Liverpool Corpora- 
tion. 

A sketch of this circuit breaker is given in Fig. 1. The 
operation is as follows: — The plunger C is drawn up into the 
coil B (which carries the main current) when this current 
exceeds a certain value, and hits the rod D. This releases the 
catch F, and the projection H gives a smart blow to the switch 
handle K. The haiidle is forced out by the spring J, and the 
current is broken at carbon contacts. The distance the plunger 
has to rise is adjusted by the screw M. 

The coil of the circuit breaker was overwound with two 
layers of No. 18 wire, and this coil was used to work the iron 
plunger so as to reduce the operating current to about 45 am- 
peres. Of course the arc at break was not as great as with the 
full current, and this reduced the time of breaking the circuit 
below that corresponding to normal working conditions. 


I. Circuit Breaker in Sertes with a Number of Paralleled Fuse 
Wires.—A series of experiments was first made with the 
circuit breaker in series with a number of fuse wires in parallel 
with each other. The setting of the magnetic cut out was 
adjusted until the wires fused simultaneously with the opening 
of the cut-out, when a current (just large enough to work the 
magnetic cut-out) was suddenly switched on to the circuit. The 
adjustment was first made, of course, without the fuse in circuit, 


Fig. 1. 


with the aid of the change-over switch shown in Fig. 2, allow- 
ance being made for the additional resistance introduced when 
the fuses were inserted, The object of these experiments was 
to determine how the time of operation of the circuit-breaker 
varied for different settings. 

If U be the normal fusing current of a single wire, nC will be 
the fusing current of n such wires in parallel, and if C denote 
the current that will just blow a single fuse wire in series with 


Fuse 
Block 


Adjustable 
Resistance 


FIG. 2. 


the circuit-breaker, then aC will be the current that will blow 
n wires in parallel if the time of operation is constant. If, 
however, the time of operation depend on the current 5 
the current that will just blow n wires will not be nC, but will 
be either greater or less than nC, depending on whether the 
time of operation is less or greater than that for the current 


— 


C. If, therefore, the relationship between C, the normal 
Amps. 


=C, 
8 2 
a © 


and Fuse simultaneously 
is] nw 
S a 


Current that operates Circuit Breaker 


10 
5 10 15 20 " 
Normal Fusing Current of the Wiresz C. 


Fic. 3.— RELATION BETWEEN C aN» C. 


fusing current, and the current C, which will just blow the 
fuse, when switched on to the circuit-breaker and fuse in 
series, 18 shown by a straight line passing through the zero 


point, C is proportional to C, and the time of operation would 
be constant. 
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The relationship between n, the number of wires in parallel, 
and C', the operating current (see Fig 3) is given very closely 
by C'= 4:5 + 5:06n amperes for No. 48 copper wire. From this 
the relative time of operations may be estimated,and is given by 

AXE. 
ic) , where t and C are the time of operation and 
operating current for a single wire, and ?“ and C' the same 


Time of Operation. 


15 X0 25 90 35 40 45 Amps 
Current operat^ng the Cut-out. 


Fio. 4.—RELATION BETWEEN TIME or OPERATION AND OPERATING CURRENT. 
The ordinates of the curve are proportional to the time the cut-out takes to operate, 


quantities for n wires. By substituting the value of C' found 
above, 

t 4% 050 , 0:22 2-52 544 

„ %% „ 4 C40 -4% 

This relationship is shown by the curve in Fig. 4. 

Direct experiments have been made on this point for very 
heavy overloads by Prof. B. Hopkinson“ and also by Mr. 
H. A. Brown. 

II. Circuit Breaker in Series with Tin Fuse Wire of various 
Diameters. — The next series of experiments was made with 


é 70°28 + + 


Fusing Current of the Wire in Amps. 


0°02 08 '04 
Diameter of Wire in Inches. 
Fic. 5.—RELATION BETWEEN THE Fusinc CURRENT OF A WIRE AND ITS 
DIAMETER, 


ordinary tin fuse wires, the fusing current of which had been 
carefully determined, for fuses of such Jength that the cooling 
of the wire due to the terminal blocks was negligible in its 
effect on the fusing currents. The relationship between dia. 
meter and fusing current is shown in Fig. 5. 

The various wires were then each in turn put in series with 
the magnetic circuit breaker, as shown in Fig. 2, and the 
setting of the circuit breaker adjusted until the wire just fused, 
when a current, C, was suddenly switched on to the circuit, 
this current C being, as in the other experiment, just Jarge 
enough to operate the circuit breaker. The relationship be- 
taveen the current C and the normal fusing current of the wire 


C is shown in Fig. 6, and it is at once seen how much larger 


* Proc. Inst. Civil Engineers, 1902, Vol. CLI., p. 3. 
+ Electrical World and Engineer of New York, February 9th, 1901, 
Vol. XXXVII., p. 229. 


this momentary current must be to blow the fuse, than when 
the current is a steady one. 

A similar series of experiments was made in which the cur- 
rent C, which was suddenly switched on, was 25 per cent, 
greater than that required to just operate the magnetic circuit 
breaker, also for 50 and 75 per cent. greater current ; these 
results are given in Fig. 7. It is evident from the curves shown 
fora 50 and 75 per cent. overload, that with a given fuse wire 
in series with the circuit breaker, the current which is suddenly 
switched on, and which will just blow the fuse, approaches a 
constant value, independent of the setting of the circuit-breakers. 

From the curves in Fig. 6 it is found that the relationshtp 
between C and € is approximately given by the equation 
C 2 3:05 Cue. 

If C is the current suddenly switched on, p = specific resis- 
tance of the wire, /=the length of the wire and d its dia- 
meter, then the heat developed with a momentary current C 


ec CHE where ¢ is the time during which the current lasts. 


This quantity must be greater than a certain value per unit 
volume of the wire to be fused. 


Hence Cip must be K. 


i 
If t is constant, Co<d?. 


` 


where K, is a constant, 
.. Citecd'; or Co a 
Vt 


| E — 
Withasteady current, C, the rate of heat production is Ch q 


The rate of cooling is proportional to rld, the surface ex- 
posed, and if the wire is to be fused C?p//d? > Karld where K, 
depends on the physical constants (melting point, &c., of the 
wires). 

Hence C?ecd3 or Coed. 

For a given diameter of wire, d, it follows that Cœ . The 
fact that the relation between C and U actually found does not 


Amps. , 


55 


40 


36 


Current C which cauxes Fuse and Circuit Breaker 
to operate simultaneously 
Actual Current perating the Circuit Breaker. 
S 


9 Amps. 5 6 7 8 9 10 Amps. 
Normal Fusing Current of the Wire. 

Fic. 7. —RELATION BETWEEN CURRENT 

THROUGH THE CrircuIT BREAKER AND 

NoRMAL Fusina CURRENT OF THE WIRE. 


correspond with the theoretical value (on the assumption of 
constant time of operation of circuit-breaker) is obviously ex- 
plained by the time of operation not being constant. 

III. Characteristic of the Circuit-Breaker.—The experiments 
with tin fuse wires were next extended to get the necessary 
data for obtaining a curve showing the relationship between 
current through the magnetic circuit-breaker, and fusing cur- 
rent of wire in series with it, that will just not fuse for a 
given setting of the magnetic cut-out; a case which is, of 
course, one of great practical interest. The results of these 
tests are given in Fig. 8, and this curve may, perhaps, not un- 
fitly be called the characteristic fusing-current curve of the 
circuit-breaker. 

The whole area of it may be divided into two parte, one 
part shaded in the figure such that if the point corresponding 
to a given current through the circuit-breaker, and a given 


4 b 6 7 8 


Normal Fusing Current C. 
Fic. 6.—RELATION BETWEEN 
C AND C. 


- 


794 


THE ELECTRICIAN, MARCH 2, 1906. 


fuse in series with the circuit-breaker, lie in it, the wire will be 
fused, provided of course that the current flowing exceeds the 
steady fusing current of the wire. If the point lie within the 
second part (left clear in the figure) the current corresponding 
to it will operate the circuit-breaker without blowing the 
fuse. It is interesting to note that any fuse wire smaller than 
that which blows at 5:4 amperes for this particular setting, 
(25 amperes) will always be fused whatever the current flow- 
ing, provided, of course, it exceeds 5:4 amperes. 

IV. Effect of Various Kinds of Metal fur the Fuse.—The next 
series of experiments was with fuses of different materials. 
Wires (size No. 28 S.W.G.) of tin, platinoid, Eureka, German 
silver, copper, &c., were each in turn placed in series with the 
circuit-breaker, and the current found for which the cut-out 
and fuse would operate at the same instant. 


50 


40 


& 


Actual Current in Circuit Breaker. 


6:0 


b4 55 56 57 58 
Normal Fusing Current of Wire, 


Fio. 8.—Circurt BREAKER SET FOR 25 AMPERES, 


5˙9 


The ratio of C/C was lower in all cases than for tin, showing 
that although tin is a good material to use for fuse wires on ac- 
count of its low melting point, the time taken to melt it is much 
greater than for cxample with a copper fuse. 

The comparative results for No. 28 wire are as follows :— 


SN Aluminium} Copper. |" Eureka." 1 Platinoid. Tin. 
3 17-0 amps. 19.5 amps. 9-1 amps. 8·8 amps. 9-1 amps. 4·O amps. 
. .| 450 52-0 26:3 27:3 | 259 16:7 
Ratio 2:65 2-67 2-90 3.10 286 | 417 


(These results point to the desirability of using fuses with 
high melting points, if the operation of circuit breakers due to 
local short circuits (say in a lighting system) is to be avoided. 
It is possible that the use of such fuses might obviate the 
necessity for the “time limit” circuit breaker in many cases). 


CRANE MOTORS AND CONTROLLERS. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers yesterday week 
in connection with Mr. C. W. Hill's Paper on the above sub- 
ject. The Paper itself was published in our issues for Feb- 
ruary 9th, p. 663, and February 23rd, p. 747. 

After reading his Paper, the author remarked that equations 
(14) and (15), given in the Appendix, could be written more 
conveniently as follows :— 


0 
dC, M- C, 3 s TK’ 
„ 1 (14) and U (15) 
T KN 


Mr. ALEXANDER SIEMENS, referring to the common methods of 
specifying crane motors enumerated by Mr. Hill (see The Electrician, 
February 9th, p. 663), said he would like to point out that method 4 was 
manifestly not correct for small motors. This method was: ‘ The 
horse-power required to lift or move the load, plus gearing losses, is 
taken as the brake horse-power of the motor. It is specified to maintain 
this power on a continuous run of }, 4 or 1 hour, as the case may be, with 
a rise of temperature of 75°F.” A small motor, for instance, would attain 
the final temperature sooner than a large one, and the one hour’s test 
might be the equivalent of a continuous test. On the other hand, the 
large motor would not attain its final temperature in the one hour, and 
might be far too large for the work required of it. The whole subject 
had been treated in a very thorough way by Mr, Oelschlüger in 


the Elektrotechnische Zeitschrift of December 20, 1900. In this 
article it was shown that the question of the size of an intermittent 
motor depended on two things: First, the proportion of the time 
that the motor was doing work to the time that it was resting, and 
secondly, the length of time that it was doing work. The influence of 
this second factor could be gathered by considering first à motor which 
ran for 14 minutes on load and then stood for 104 minutes, and then a 
motor which ran for two hours continuously and then stood for 14 hours. 
The load factor was 1/8 in both cases, but the motors were very 
differently used. This demonstrated his point—viz., that is was not 
possible to be guided by the load-factor alone, but the length of time the 
motor was actually used must also be taken into account. Mr. Oel. 
schlager, in his Paper, showed how to arrive at the correct length of the 
equivalent continuous run when the time (load) factor was given, pro- 
vided the time of working was very short compared with T—the time 
constant. T was shown by Mr. Oelschläger to be the time in which tho 
motor reached 0:633 of the final temperature of a continuously-running 
motor. With the formule given by Mr. Hill, it was necessary to add a 
constant here and a constant there, which had to be determined by 
experiment, and the formule were not practicable for this reason, Mr. 
Oelschlüger came to the same conclusions that Mr. Hill did—viz., that by 


| the combination of methods 1 and 4, set out in the Paper, it was possible to 


substitute fora test of intermittent working a run at a given horse-power 

for a given time varying as the load-factor, and if the machine did not 

attain the forbidden temperature during the run, it would also not obtain 

it in the intermittent work for which it was destined. The figures below 

had been worked out for the standard line of crane motors manufactured 

by Messrs. Siemens Bros. & Co. on the lines indicated in Mr. Oelschläger's 
aper. 


Times in minutes, at horse-power stated, to reach 80°F. rise with equiva- 
lent load-factor rating given over each column. 


Type. 1/8 1/6 11 | Ws 1/2 

2 — et — pert ———« v a —ĩũ— ee — ' — —— a 
a ak Min. n.r. | Min. | n.r, Min. H.P. Min. m.p. | Min. H. p. 
6.0 15 7 20 6§ 30 53, 40 43] 6 3 
8.C 15 11 20 9 30 7 40 53 60 4 
93-C | 18 1353 25 | 134 37 11 50 | 9 | 15 | 7 
11-C 22 93 | 80 | 90 45 16 | 60 | 18 | 90 | 10 
18-C 26 35 | 35 30 52 24 | 70 20 |105 | 14 
15:1.C 30 | 50 | 40 | 43 60 33 80 27 |120 | 20 
15:9.C 30 74 | 40 | 60 60 | 48 80 | 89 |120 | 25 


It would re noted that the same motor was rated at a lower horse.power 
as the load-factor increased, and that the duration of the run increased 
also with the load-factor. The table also showed that the larger motors, 
if rated in accordauce with one hour's run, would overheat if used inter- 
mittently with a load-factor greater than one-third. Conversely, the 
one hour's test required larger motors than necessary in all other cases. 

Mr. A. H. BATE thought the Paper was also of great interest in con- 
nection with electrically-driven machine tools, The overload tempera- 
tures given in Table I. were interesting, but he would like to know 
whe'her they had been calculated from some assumed data or the results 
of experiments, Some tests which he had made with the armature 
stationary —i.e., simply passing current through it up to 10,000 and 15,000 
amperes per square inch, gave very much smaller rises than Mr. Hill 
had given. 

Mr. JAMES AITKEN first referred to the following sentence in the 
Paper: ‘‘It has been generally noted among crane makers that 
quarter-hour-rated motors had & habit of burning out with a facility 
which bas been somewhat surprising to them." Speaking from the user's 
point of view rather than from the electrician's, he said that the maker of 
the crane seldom knew the exact work that the crane had to do, and seldom 
realised the enormous overloads that were placed on the crane in an 
ordinary day's work. As an instance he quoted a crane which was 
employed to unload barrels. But these frequently got jammed and the 
crane was consequently greatly overloaded. He would like to hear Mr. 
Hill's views as to the best voltages for crane and tool driving. In this 
connection he had had recently a rather curious experience. He was 
visiting an engineering works which was electrically driven where the 
voltage had previously been 220 but had been reduced to 110. The 
reason for this, he was told, was that with 110 volts if a fault developed 
it took, say, a fortnight before anything serious happened, and thus there 
was time to attend to it. With 220 volts, however, the fault became serious 
in a week. He would like to hear Mr. Hill's views as to the length of life 
of a crane motor. His experience under the usual rough conditions of 
workshops induced him to put this at seven or eight years. 

Mr. STOKES said there was one matter which Mr. Hill had not 
referred to, and that was the crane driver. He remembered a case in 
which Mr. Hill himself made some elaborate arrangements for using a 
large number of stops, so that the motor should not be used too badly. 
They had, in addition, & sort of emergency arrangement, so that the 
current could be cut off instantly. He himself had had occasion to visit 
those works some time later, and found that the motor driver used to put 
his controller on to the speed he wanted, and by means of the emergency 
arrangement switched on the current at the right moment. 

Mr, F. W. DAVIS (Cleveland Bridge & Engineering Co.), in a writt n 
communication read by Mr. F. E. Elmore, said that on the new high level 
bridge at Newcastle he employed a shunt motor and controller cn a 5-ton 
derrick crane with a 70ft. jib, and the same syatem on a 15-ton Goliath 
travelling crane. In their girder works at Darlington shunt motors had 
been used on a 30-ton overhead crane for nearly three years with very 
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satisfactory results. The work of the driver was much simplified, and 
he had complete control over the load without having to use a brake 
as a means of slowing it down, this being the usual practice with 
series motors. The 5-ton derrick had been'used constantly for set. 
fing granite ashlar in position, and this showed that the control over 
the speed of lifting and lowering was perfect. The acceleration was 
also found to be much steadier than with the other cranes with 
series motors. One important factor to be borne in mind, especially 
with large cranes erected at & great height from the ground, was safety 
in working. and he thought that with shunt motors and the provision 
of an electric brake in case of the current or the fuse failing, the working 
of the crane was perfectly safe. He was sorry he had not adopted the 
same system on the large 10-ton Blondin which had been erected over the 
river, as in lowering loads with this they had a large amount of trouble 
with the brakes, which were constantly getting too hot. Loads of 8 tons 
had to be constantly lowered for the distance of 120 ft., and with a shunt 
motor aystem a very considerable saving of electric energy would have 
been effected while the loads were being lowered. 

Mr. C. W. HILL, in reply first of all to Mr. Siemens, said thet he had 

ially avoided dealing with the question of motors that worked for more 
than a few minutes, the Paper being confined to crane motors. Mr. 
Siemens had stated that the formula given in the Paper would not enable 
one to calculate the temperatures, times of running and so on for crane 
motors unless experimental constants were obtained. But this was also 
the case with Oelschliger’s method, for his constant which corresponded 
with that in the Paper had to be found by experiment. The two con- 
stants that had to be found by experiment were the constant T which Mr. 
Siewens had mentioned and which was given in the Paper both in for- 
mula 3 and formula 12, and the constant C in Mr. Esson’s original formula. 
In answer to Mr. Bate, he said that the overloads on Table I. were cal- 
culated temperatures on the same basis as the rises of temperature on 
the curves shown in Fig. 9, and they were calculated on the assumption 
that the overload would last for such a short time that the whole of the 
heat generated during that short time would be confined to the arma- 
ture winding. Of course, if the overload lasted for a longer time, 
the heating would spread and the rate of rise would be less. With motors 
driving machine tools the case was rather different to that of a crane 
motor. The former was put down to run continuously—#.c., it might 
have to drive the tool all day long with a pretty good load on it, so that 
the motor driving the machine tool should be capable of carrying a very 
considerable overload above that when driving the tool. In the ordinary 
way a crane motor was an overloaded motor to begin with, so that if it 
were overloaded on the top of its original overload, its temperature natu- 
cally rose very rapidly. He quite agreed with Mr. Aitken’s remarks as to 
the accidental E ofcranes, for he had had similar experiences. With 
regard to the question of voltages, so far as outdoor works was concerned, 
such as bridge yards, &c., it was not found advisable to go beyond 220 
volts, beeause earths and short-circuits could not be altogether avoided. 
The life of motors was a little difficult to determine. The Cleveland 
Bridge Co. had had motors at work for nine years, and very little had 
been done to them. In a written amplification of his reply which has 
been sent to us, Mr. Hill says that he had not seen Mr. Oelschlüger's 
most interesting and valuable article at the time he wrote his Paper. 
Otherwise he would have referred to it. He (Mr. Hill) preferred to 
reverse the process, however, and instead of taking a given machine and 
finding what its temperature rise would be, he started with the tempera- 
ture rise allowed and determined the size of machine necessary. His 
own Paper took into account the effect on temperature rise of the starting 
currents and this was a point which, as far as he knew, had not been 
previously treated. 

Mr. W. M. MORDEY, who oceupied the chair in the absence of the 
President, said the Paper dealt—at least by inference —entirely with 
direct-current motors, which were now very often used on cranes. But 
many of them had to put in motors where there was nothing but alter- 
nating current, and it was just as well to remember that they could drive 
0 in that way, which was only a branch of the great subject of electric 

action. 


SOME NOTES ON MOTOR DRIVING.* 


BY W. J. BELSEY, 


The object in bringing this Paper before you this evening is in 
special reference to the choiee of a type of motor which is most 
suitable for the operation of various machines used in the various 
industries of these countries, and at the same time to describe a few 
novel applications of motor driving. 

A problem which almost invariably confronts us in the laying out 
of an electrical drive is to determine whether the machines should 
be driven individually or in groups, and unless one has a most inti- 
mate knowledge of the working conditions which obtain, it is most 
difficult to say which is the best. As a general rule, individual 
driving is about 50 to 65 per cent. greater in the first cost than group 
driving. The advantages of individual driving are well marked, in 
that each machine is an independent unit, and can be run without 
respect to the other machinery. The liability to break down is con- 
siderably lessened, and full advantage can be taken of the stops or 
intermittent working of the machine, current being only taken when 

the machine is in use, and only in proportion to the work done. The 
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* Abstract of a Paper read before the Dublin Local Section of the 
Institution of Electrical Engineers on February 8th. 


are driven a number of machines by means of belts. | 
efficiency of this method is equal to that of the individual drive, 


advantage of a group drive is principally in the low first cost. In the 
majority of cases, however, the problem resolves itself into a com- 
promise, the larger machines being driven by individual motors, and 
the smaller ones grouped together in small groups driven from short 
lines of shafting. The question of a proper grouping is one which 
merits very serious consideration, as on it very often depends the 
financial success of an installation. So many local and special 
features, such as the shape of the building and the position of the 
machinery to be driven, play a most important part in this ques- 
tion, that it would be futile to attempt to deal with it in detail, but 
the author may mention one instance which came under his notice 
where, in a furniture factory, by the rearrangement of the groups 
already driven by motors, a saving of £87 per annum was effected 
in the current bill with an outlay of only £29. 

Spinning Mills.—One of the most essential conditions for the 
operation of all classes of preparing and spinning machinery, 
9 cotton, flax, jute or wool, is a predetermined constant 
speed. The rate of production of a given frame is governed by the 
number of broken ends which occur, and which can be picked up 
by the operator in a given time. The causes of these broken ends 
are: (I) irregularity of speed; (2) inequalities in the fibre: and (8) 
as an absolute limit the centrifugal force the fibre will withstand. 
From the above it will be apparent that an induction motor is 
undoubtedly the best suited for the operation of spinning frames, 
for its speed with a given load is constant with respect to the speed 
of the prime mover, and as the load on spinning frames varies but 
slightly whether empty or full, it may be said that if driven by an 
induction motor the speed of the frame will be constant with respect 
to the speed of the prime mover. The speed of a shunt-wound 
direct-current motor 1s not by any means solely dependent upon the 
speed of the prime mover, for it varies, depending upon whether the 
motor is hot or cold, and the difference in speed with a continuous- 
eurrent motor, cold and hot, is generally about 5 to 10 per cent., 
say 8 per cent. as a fair average, and it takes from two to four 
hours (depending on the size) for & motor, starting cold, to 
reach its maximum speed. This means loss in production. Of 
course, these difficulties could be overcome if we fixed shunt regu- 
lators on to the motors and generators, but if the mill manager did 
this he would be taking the production out of the hands of the 
management and giving it to the operators, which, to say the least, 
would be unwise, and a condition which no mill manager would 
consider for a moment. Again, the atmosphere of a spinning mill 
is invariably charged with fine lint dust and fibre, which has a most 
deleterious effect on the commutators of direct-current machines, 
and this in itself is sufficient to preclude the adoption of direct- 
current machines for this class of work. Also, as every available 
square foot of floor space is occupied by producing machinery, the 
motor is generally located either on a platform hung from the 
ceiling, or is bolted direct to the ceiling in an inverted position. 

A group system of HEIDE is generally adopted for spinning mills. 
The motor is usually of a large capacity, ranging from 75 B. p. to 
150 f. P., and is direct coupled to the line of shafting, from which 
The over-all 


notwithstanding the use of belt transmission to the individual 
machines. This is due to the much higher efficiency of the larger 
motors, as compared with the efficiency of the smaller motor used 
on the individual drive system. A disadvantage of the group 
system, however, is that it is practically impossible to vary the 
speed of the individual frames whilst they are in operation. The 
game remarks as to the suitability of alternating-current induction 
motors apply in a somewhat lesser degree to the other operations in 
& spinning mill, such as carding, breaking, hackling, spreading, &c. 

Weaving.—In weaving it is essential to have a maximum fixed 
speed, and this speed is fixed by the strength of the yarn and by the 
liability of the shuttle flying. In this case, again, an induction 
motor shows itself to be best suited for the driving of looms for the 
very same arguments which are advanced for spinning. It is a 
generalrule to drive all weaving machinery in groups off short 
lengths of shafting. The power required by a loom is comparatively 
small, varying from about 4 H.. in the ordinary looms to about 
2 H.P. in the very heavy carpet looms. 

Bleaching, Finishing, and Textile Printing.—In these factories 
we find that it is desirable and convenient to have at our disposal 
an economical method of varying the speed of some of the machines 
we purpose driving, and as these machines are the largest power 
users in these works, continuous-current motors are undoubtedly 
the best suited for their operation. Moreover, the machines in 
these factories do not require, either for their output or finished 
product, the refinements of speed which are necessary in spinning 
and weaving, and a variation of speed of 8 per cent. does not affect 
them materially. As to the particular type of continuous-current 
motor used on the most important machines, we will deal with these 


as follows. . 


Calendering Machtnes.—Calendering machines require, according 
to size, motors from 12 H. p. to 50 fl. P., and these are generally indi- 
vidually driven, the motors being spur geared to the machines. The 
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motors should be capable of giving a speed variation of, at least, 2 
to 1 on the shunt. The load on these machines is very heavy at 
the start, owing to the friction of the long train of gearing and the 
heavy cylinders, and it is generally figured that they take from 13 
to 2 full load torque at starting. | 


Dye Jigs.—Dye jigs are generally driven in groups of from 10 to 
20, as the power taken by each only averages about 3 H. p. The 
starting effort is very light, therefore a shunt-wound motor is quite 
suitable for driving these machines. ! 


Stenter, or Drying and Stretcher Frames.—These machines con- 
sist of two members, the one being a fan and the other for stretch- 
ing and drawing the cloth over the hot-air vents. It is usual to 
operate them by two motors—one for driving the fan and the other 
for operating the drawing and stretching mechanism. The load at 
the start being comparatively light, shunt-wound motora are used 
for both members. It is preferable that the motor operating the 
drawing mechanism should be capable of & speed variation of about 
2 to 1, as according to the texture of the cloth the drying can be 
done rapidly or slowly. 


Beetling Machines, —These machines are generally driven in 
groups, each beetle taking about 10 .. The machines are heavy 
at starting, and, therefore, compound-wound motors should be used. 


- Calico-printing Machines.—Calico printing machines are gene- 
rally individually driven, owing to the intermittent nature of the 
work, and the motors are generally of fairly large capacity—from 
20 H.P. to 45 f. p. The motors should be compound-wound, and it 
is very essential to have an economical range of speed variation of 
about 8 to 1. 


Engineering Works and Foundries.—On the whole, the author 
thinks that the continuous-current motor is the best suited for the 
work, as variable speed may be desired, and is in some cases essential. 
It may be taken as a fair general rule that in an engineering works 
it pays to drive any machine requiring over 5 u.P. individually. 

There has been rather an interesting development in the applica- 
tion of magnetic clutches for the operation of planing and other 
reversing machines. The use of a magnetic clutch obviates the 
necessity for belts and also obviates the reversing of the motor itself. 
and so saves the same from a constant shock, and, on the other 
hand, it utilises the momentum of the motor to overcome that of 
the machine on reversal. This magnetic clutch gear may be described 
as follows: On the main or driven shaft and spliced thereto is a 
hollow shaft provided at each erd with a disc; opposite the outer 
face of these discs is a magnetic clutch which is rigidly attached to 
a gear wheel turning loosely on the shaft. The motor shaft is 
parallel to the main shaft, and is provided with two pinions which 
drive the above gears. At one side, however, there is an idle wheel, 
80 that the gears on the main shaft, with their clutches, revolve in 
opposite directions. The clutches bear against shoulders on the 
main shaft, so that the distance between their faces is fixed. The 
space between the outer faces of the discs on the hollow shaft is less 
than this, so that the hollow shaft with its two discs is free to slide, 
and so engage with one or other of the revolving clutches. It will, 
therefore, be seen that while the motor shaft revolves always in one 
direction, the main or driven shaft can be made to rotate in either 
direction, according to which clutch is excited and engaging, and 
either clutch is excited by means of a switch operated by lever rod 
and dogs in exactly a similar manner as an ordinary striking gear 
for operating open and crossed belts. 

A few tables as to the size and rating of motors used on the 
various machines in general use in engineering works may be of 
interest, and the author, therefore, gives the same below. 


Lathes for Screw-cutting and General Work. 


Height of centre. ' Distances between centres. Rating of motor. 
Inches. Inches. B.H.P. 
4410 6 ........ 2010 2 8 4 
7 to 888 36 to 90 3 
83 to 12g2:2ʒ 40 to 1oo0 fs 1 

14 to 1660 10010140 .  ........ 14 
16} to 11, 140 to 175 mm 2 


Face Lathes. 


Diameter of face plato. Largest working diameter. 


Rating of motors. 


Inches. Inches, B.H.P. 
36 to 50 . ........ 48to 44a 2 
60to 63 . ........ 64to 9B . ........ 8 
80t0100 . ........ 106 t0140  ........ 5 

158^. tases ; 212" 10 
Turbet Lathes (working with One Tool). 

Height of Largest working Greatest work Rating of 
centre. diameter. in lengt motor. 
Inches. Inches Inches B. H. P. 

„ i 20 VES 33 1 
11 24 „„ 5 3 
11 255 EM NN 858 2 
„ 28 was bees 55ũͤ 5 
169 sss 34 TE 63 T 5 
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Vertical Boring Machine, 


Diameter of table. Greatest working diameter. Rating of motor. 
Inches. Inches. B. H. P. 
50 ee eer DL. 00s ueososs 2 
OB heaters 84  J— Wee 3 
82 „ 90 — )— | sepa 5 
83 120: — ies 5 
158 ' ! 800 . | |........ 15 


Horizontal Boring Machines. 


Greatest height of bar. Largest working length. SAUDE Z por 


Inches. Inches, 
21 to 225 40 to 60 TER lj 
33 to 3 80 to 112er 2 
Drilling Machines. 
Maximum diam. of Greatest distance from Rating of 
Pattern. work on table. spindle end to table. motor. 
Inches. Inches. B. H. P. 
Quick speed. 61010 ...... 9 to 33353 4 
Pillar: ees 10 to 13 32 to . ...... 1 
Radial 40 to 72 46 to 80 "e 2 
Three-spindle .. 610 6 3. 31 to 353)ʒ0E. 1 
Milling Machines. f 
Dimensions of~ Greatest distance Rating of 
Pattern. s from spindle to motor. 
Length. Breadth. 
| Inches. Inches. table. Inches. B. H. P. 
Universal (medium). 90. 44 (a4 an es 1212 1 
Ditto (heavy) FF 23 1 
Vertical and straight. TO 11 enra 92 "asses 3 
Ditto ci ahy 120 62 uv 44 xe. 5 


Wheel-cutting machine for wheels of 20 in. to 48in. diameter, 2 B. N. p. 
Ditto for wheels up to 55 in. diameter, 3 B. R. p. | 


Grinding Machines. 


Diameter of emery wheel. Rating of motor. 
UpítolÜI IRR EFV E ERES $ B. H. p. 
Din to 14 ! ]ĩ«᷑ß“˙—“§r e ona La 
141n. 1022 ..... 8 2. 4 
Planing Machines. 
To plane in To plane in To plane in Rating of motor. 
length. Inches. width. Inches. height. Inches. .H.P. 
40  ...... 23 — 2% 1 
(ET 24 a là 
BÍ ˖·˙² 26. xA 24^ uus 3 
120 B8- suis 38 5 
12200 us 49 49. oes 71 
1688080 60 GO. sereia 10 
1928 T3 veisia T3 —¹ 10 
206 — ...... 105 . ies 105. zs 10 
Shaying Machines. 

Length of Greatest distance from Rating of 
stroke. 5 underside of ram to motor. 
Inches. e table. Inches. B. H. P. 

T m 15. diese F 1 
1 ph 89 20:- permets 1 
20 2 20 re 1 
5 25 5 26 ü 1 

Slotting Machines. 

Length of Width of Depth of è : i 
stroke, glot, slot. rigo ded S Hann S aoe 
Inches. Inches Inches, * EON 

D dues 11 122 isses 12K 122 j 

DU uses 22 9 .. 20x16 ...... 1 

NDS 20 94. ae dia. 2 là 

B. qva 830 30 e dia 30 1j 

Drop Hammers. 
Weight of Largest drop. Number of strokes Rating of motor. 
tup. Lb Inches. per minute. B.H.P. 
380  ...... E E 1585." nurses 1h 
550  ...... BU. Akin 126 VERA AER 73 
Pneumatic Hammers, 
Weight of tup re kara ol Maximum height 3 of 
with piston. Lb. kc okes Per of work, Inches. ; 
Inches. minute. B.H.P. 
165 ...... 113 ms 220 "T aem 3 
210 — 144 200 - 8 7 vex A 43 
440 173 eee 180 ........ | .... 64 
660 ...... 19^ oss 7 10] ...... 8 
10000 ...... 211-5: 150: 5S secus 113 ...... 10 
1495 ...... 23232 10 —— 1323 12.15 
1,870. vus W 110 oes 15} ds 17.20 


In foundries all the conditions which obtain are such that make 
it desirable to use induction motors. None of the machines used in 
a foundry require a variable speed; also the atmosphere is charged 
with a gritty dust, which acts very deleteriously on the commu- 
tators of direct-current motors. 

Punching and Shearing Machines.—Undoubtedly, for punching 
and shearing machines, induction motors are the best suited, prin- 
cipally on account of their very robust construction, and also 
because an induction motor can exert a much higher torque than 


THE ELECTRICIAN, MARCH 2, 1906. 


797 


a direct-current motor when suddenly required—as in the case of 
the actual moment of shearing and punching—without an appre- 
ciable variation of speed. The speed of punching varies from about 
28 strokes per minute in the larger punches for 13 in. thick plates, 
to about 40 strokes per minute in the smaller ones, J in. plates. It 
is not generally considered good practice to exceed these speeds, as, 
if higher are used, the squad just miss a stroke, and therefore 
reduce the actual speed of punching by half. If direct-current 
machines are used, they should be compound-wound. Angle cutters 
and beam punches all have the same characteristics as the above. 


Plate Rolls.—For plate-binding rolls and mast rolls the motors 
should have the same characteristics as a railway or crane motor— 
7. e., they should be series-wound, and be capable of exerting a high 
torque when required Plate-roll motors are generally fitted with a 
brake attachment for convenience of adjusting the rolls. Although 
the series motor is undoubtedly the best suited for this class of 
machine, yet induction motors have been used with very consider- 
able success for driving them, and on the North-East Coast nearly 
all machines are driven by three-phase motors. 


Plate Edge Planers and Scarfing Machines.—These machines are 
generally driven individually, and neither alternating-current, nor 
direct-current motors have any special advantage. lf direct-current 
motors are used they should be compound wound, as these machines 
take a considerable amount of power at the reverse. 


Countersinkers, Radial Drills, &c.— Most machines, such as these, 
are generally driven in small groups, and either alternating-current 
or direct-current motors would do equally well for driving them. 
There is nothing very special about a grou 
drive of this description, and a shunt-woun 
motor would be quite suitable. 


Iron and Steel Works and Rolling Mulls. 

—A brief description of a method for driving a set of 
three mills may interest you, and from this you wi 
see the general conditions affecting the driving ot rol- 
ling mills electrically. Assume the total estimated 
power required for three mills is about 1,200 kw., the 
power would vary between that amount and the energy 
required to drive the mills light. Assume the gene- 
rating station has a capacity of 2,250kw. This would 
be subjected to sudden shocks of the above magnitude 
unless some method of compensation is used. These 
sudden shocks would, of course, affect the regulation 
of the system to a serious extent. If this is to be 
obviated, some device for storing and giving out energy 
must be resorted to. This can be done in two ways— 
first, by having a battery of accumulators, or, second, 
by having a buffer machine for storing the energy in a 
heavy flywheel. This latter device has been adopted 
in some mills, and has been found to be both cheaper 
and more efficacious than the former. As stated above, 
the maximum total power required by the three mills 
equals 1,200kw., but the mean power only equals 
800 kw., and, therefore, the buffer machine will have 
to supply for the short periods the difference between 
these amounts—namely. 900 kw. This buffer machine 
consists of a dynamo having a variable speed from 250 
revs. per min. to 500 revs. per min., and upon the shaft 
of which is fitted a flywheel having a weight of about 
20 tons, and a peripheral velocity of 219 ft. per second 
when revolving at 500 revs. per min.; therefore, at that speed the 
storage of energy is 14,000 foot-tons, and if the flywheel is reduced 
in a speed from 500 revs. per min. to 250 revs. per min., the capa- 
city of the flywheel is 14,000 minus 3,500 equals 10,500 foot-tons. 
If we assume a total loss in this buffer machine of 15 per cent., in- 
cluding friction and all electrical losses, then the power available in 
the flywheel equals 27,500 H.. seconds or 21,000 kw. seconds; 
therefore, it will be seen that the buffer dynamo will give 21,000/60, 
equals 850 kw. for one minute, 700 kw. for half a minute, and so on. 
In actual practice, however, the pulsations of load will only last a 
few on so that the flywheel will never be greatly reduced in 
speed. 


A sketch is given (Fig. 1) showing diagrammatically how this 
machine is arranged, and from this you will see that a small motor- 
generator supplies the excitation for the buffer-dynamo. The 
generator for this set is usually excited by part of the current 
flowing from the generating station to the rolling mill, or perhaps 
a better ub to put it would be that it has a shunted series winding, 
80 that as the load increases the voltage of the exciting generator 
Increases. By this means the excitation of the buffer dynamo is 
changed, which, in its turn, causes a corresponding change in speed, 
and corresponding to this decrease or increase in speed the buffer 
dynamo runs as a generator or as a motor. 

À very interesting feature recently adopted in one of the largest 
steel works in Scotland has been the using of the exhaust steam 
from the mill engine and steam hammers, &c., for driving a steam 


From 
Central Station 


turbine. This is arranged by exhausting all the steam from the 
rolling-mill engines, steam hammers, &c., into a calorific reservoir, 
which consists, in some cases, of a covered steel tank which is 
loosely filled with pig iron or some other substance which will 
readily absorb heat. From this the steam is passed through a 
turbine, and exhausts into a very high vacuum. This idea has 
proved very successful in the utilising of hitherto waste steam, for, 
as you are aware, the steam which emerges under conditions of light 
me from rolling. mill engines and steam hammers is practically 

ve. l 

Paper Making.—Paper-making machinery largely exhibits the 
characteristics of bleaching and finishing machinery, inasmuch that 
it is essential to have a wide range of economical speed control, and, 
therefore, continuous-current motors are generally used, Excepting 
in one or two instances, all the machines in a paper mill are in- 
dividually driven, and it is a class of work which very readily and 
economically lends itself to this system, as the poser required by 
each machine is generally fairly large and the work intermittent. 
In the majority of machines the load is of a variable character and 


liable to sudden shocks, and therefore compound-wound motors 
should be used. 


Printing Machinery.—In the application of motors to the driving 
of printing machinery we have what may be considered one of the 
most interesting fields for the application of electricity, and ove 
where electrical driving has shown itself to be pre-eminently the 
best over all other methods. The question of driving printing 
machines is very complex, owing to the large range of speed which 
the printers require to have at their disposal, and, therefore, print- 
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ing machinery is generally operated by direct-current motors if the 
best and most economical results are to be obtained, and, even if an 
alternating-current supply were available, it would probably be best 
to convert it to direct current. For linotype and small jobbing 
machines of the stop-cylinder or flat-bed type, these are best to be 
arranged in small groups, so that each group may be driven from a 
short length of shafting. Owing to the rapid fluctuation of power 
required by all machinery having a reciprocating motion, and more 
especially flat-bed machines, it is desirable to use compound-wound 
machines. For guillotine shears, and other machines of the same 
nature, the motor should be heavily compounded. The medium- 
sized presses are generally individually driven, the motors having a 
variable speed of about 2 to 1 on the shunt. For very large presses 
provision has to be made for obtaining very slow speeds economi- 
cally, such as when the paper is being threaded in or backing up and 
making ready for a run. 

The author would like to express his indebtedness to Messrs. 
the British Thomson-Houston Co. (Ltd.) for allowing him to use 
their diagrams to illustrate this Paper. | 


DISCUSSION. 
Mr. W. J. U. SOWTER gave his experiences at Coventry, and alluded 
to the large loases in driving shafting often met with. 
Mr. T, TOMLINSON agreed with the author that no general rule as 
to individual or group driving could be given. Alluding to the difficulty 
in persuading customers of the economy of eleotrical driving, he suggested 
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that supply companies might with advantage keep in stock and loan to 


contractors motors of various powers, and give facilities for the temporary 


connection of these to their mains, He thought the buffer motor-dynamo 
a great improvement upon the simple flywheel which he had used himself 
with success, | 

Mr. EATON said his principal experience had been with polyphase 
motors for lift work; these, though subject to very rough usuage, gave 
practically no trouble. 

Mr. CUMMINS said he had taken out a 8 u.r. gas engine and substi- 
tuted a 2 f. . motor; the gas engine had cost £3. 178. per quarter, the 
motor cost £7. 17s. to do the same work, at a maximum demand price of 
fid, and 1d. per unit after; on remonstrance, the energy was given at a 
flat rate of 34d., when the cost fell to £4. 17s. In his opinion there was 
nothing to equal the three-phase motor. 

r. FOSTER mentioned two cases where individual sewing machines 
and individual drills were independently driven; he also stated that the 
Manchester Steam Users’ Association had informed a bleaching firm that 
steam was cheaper for his purpose unless electricity could be got at 1d. 
per unit. Was this, in the author's opinion, a fact? The requisite power 
was 400 u.r., and was used for 14 hours per day. He agreed with the 
author as to superiority of polyphase motors for work in dusty places, 
instancing his experiences in a Canadian cement works. 

Mr. ELWALL said that many people had the idea that three-phase 
motors were readily pulled out of phase by overloading ; this was not so. 
He had seen a Langdon-Davies 3 H. . motor working at 7 R. ., and also 
two large motors working quite comfortably on a line shaft driven by a 
gas engine. 

Mr. W. TATLOW pointed out that a factory buying electrical energy 
was enabled to run small sections of its work overtime with great 
economy. The squirrel cage motor was to be preferred—even at a 
sacrifice of a certain amount of economy—on account of its being such 
& good mechanical job. The induction motor had the enormous advan- 
tage over any form of direct.current motor that it could stand short- 
circuits for a few minutes. The advance of the steam turbine would, in 
his opinion, give an impetus to polyphase generation. As to the utilisa- 
tion of the exhaust steam of reciprocating engines in turbines in pre- 
ference to the use of condensers, he had recently seen that in a certain 
case 60 per cent. of power contained in the exhaust steam from the main 
engines had been recovered, compared with only 25 per cent. if condensers 
alone had been employed. 

Mr. P. S. SHEARDOWN said that in cases where trouble was expe- 
rienced with direct-current motors from the presence of dust, surely it 
would be possible to box in the commutator only. In cases where absolute 
regularity of speed was in he advocated the use of synchronous 
motors, whose speed depended solely on that of the well-governed prime 
mover. 

Mr. BELSEY, in reply, advised that in all cases where electrical power 
was being substituted for steam or gas engine power the engines should 
be very carefully indicated to prevent future disputes as to power before 
and after the substitution. He gave the Glasgow price for power as d. 
per unit for 500,000 units per annum and upwards, available at pur- 
chasers’ discretion, and the same price for any quantity, however small, 
if not taken at the peak of the load, or & flat rate of a 1]d. per unit. The 
extent of sub-division depended on the price of energy ; he would not 
drive small engines individually. The question of the bleach works was 
complicated by the fact that a large amount of steam was necessary for 
heating ; still, several large bleach works had adopted electrical driving 
with success and economy. The torque necessary to pull an ordinary 
polyphase motor out of phase was 100 to 120 per cent. that of full load, 
but in rolling-mill motors the figure might be as high as 250 per cent. 
He agreed with Mr. Tatlow as to the use of squirrel-cage motors provided 
they were under one-fifth of the full power of the generator. 

During the evening Mr, Davies exhibited a model of a tramway lifeguard. 


CONDUIT WIRING FOR ELECTRIC INSTALLATIONS.* 


It has been said that the practice of electric wiring has passed 
from the stone age to the wood age, from which during recent years 
it has merged into the metal age. In the days before the cable 
maker learnt his art, a porcelain or stoneware insulator was practi- 
cally all that the electrician had to reply upon to separate his P.D., 
but with the advance in the art it became feasible to run the cir- 
cuit wires in their rubber envelopes, either alongside each other, or 
separated by a small fillet of wood. Here the electrician began to 
rely upon his insulating covering and to dispense with an actual in- 
sulating support, but began to look out for mechanical protection 
and support for his vulnerable dielectric. We did not pass from the 
stone age to the iron age without an intermediate stage, and up to 
quite recently, wood casing was very extensively used, but it really 
afforded very little protection, either mechanically or chemically, to 
the insulation covering of the wires, and for this reason I consider 
its use was in reality a retrograde step. 

Before coming to steel and iron conduits it would no doubt be in 
order to mention lead-covered cables. The lead sheathing offers a 
limited amount of mechanical protection, but the thin covering that 
is used will not stop the penetration of a nail, and this system is by 
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During recent years a great impetus has been given to the use of 
iron and steel conduits for electric light installations. The first step 
in this country was the application of ordinary gas tubes and fittings; 
but great care was necessary in rodding the tubes, and otherwise 
cleaning out the interiors of gas fittings, which were never designed 
for the drawing through of insulating cables. "This gas tubing did 
not make mueh headway, and it was not until the introduction of 
the light gauge steel conduit used in connection with specially 
designed malleable fittings that conduit wiring began to make any 
progress. The light steel tubes, with which all of you are familiar, 
run from about 20 gauge in the $ in. to 16 gauge in the 2 in. It was 
found practically impossible to screw them on account of the longi- 
tudinal seam running px d: them, and also because there was not 
sufficient thickness of metal in the wall to permit of a reasonable 
depth of thread, which would yet leave the tube mechanically 
strong. Certain firms are supplying tubes of practically this gauge 
screwed, but in the seamless or brazed variety, and they are possiby 
able to do this by using a fine brass thread, and also because such 
tubes can be made to a very accurate diameter, and absolutely 
circular. The use of light gauge socket-joint tubing, however, 1s 
still increasing in this country at the present time, despite the large 
amount of heavier gauge screwed work. 

Within the last year or two, devices have been brought out 
whereby electrical continuity may be secured with socket-joint 
tubing, but these necessitate the use of screwed fittings, which, 
although cheapening the cost as a whole in comparison with screwed 
work, increase the cost in comparison with ordinary socket work, 


but they provide for absolute metallic continuity and have the 


additional advantage that when tightening up, the tube and cables 
are not twisted, and the wire can be more readily withdrawn if 
occasion should subsequently arise. We take it generally that this 
class of tubing, under all ordinary conditions, affords complete 
metallic protection against light nails, panel pins and tin tacks ; 
moreover, it has the undeniable advantage that its interior surface 


is of the smoothest possible description. There is no chance what- 


ever, owing to the process of manufacture of these tubes, that the 
slighest burr or other obstruction can exist. Moreover, the diameter, 
and therefore the cable capacity, is the same at every point, and 
such tubes can be made with a degree of accuracy which is impos- 
sible of attainment with welded gas tubes. This exactness of 
diameter is a very important thing, as these tubes are used in com- 
bination with fittings having a bored socket, the depth of the borc 
being usually equal to or exceeding the diameter of the tube, and it 
is most essential that the tubing should be socketed well home in 
the fitting, and so fixed in position. 

One of the principal causes of failure in connection with socket- 
joint tubing is undoubtedly due to carelessness in measuring up and 
not allowing sufficient length to allow the tube to socket well 
home in the fitting. The majority of faults attributed to the 
system are really more attributable to carelessness, and they are 
easily guarded against by the exercise of a moderate amount of 
care. The leading manufacturers of this class of material so 
arrange the bore of fittings in relation to the diameter of conduit 
as to secure an extremely tight fit, necessitating considerable pres- 
sure to drive the tube well home. The variation they allow in the 
extreme is not usually more than 0005 in. or 0:0025 plus or minus 
from the normal. 

I feel sure it is to the advantage of all that contractors should 
exercise reasonable supervision, especially with regard to concealed 
work, and that the undoubted advantages of the socket-joint system 
for rapid work should not be abused. 

Light-gauge steel tubes, in common with all metal conduits, 
suffer to some extent from condensation, and in certain situations 
are acted on by acids and alkalies found in certain kinds of plaster, 
and especially in concrete where unwashed sea sand has been used. 
The first of these drawbacks is usually not very pronounced; more- 
over, it is quite practicable and usual to arrange the runs for drain- 
ing, so as to reduce condensation to a minimum. Unfortunately 
chemical action is not so readily got rid of, but it can be guarded 
against in the great majority of cases, and after all it is not con- 
fined entirely to conduits, but other iron and steel metal work 
suffers to the same extent unless the cause is removed or the metal 
is very well protected. l 

Heavy gauge steel conduits in most general use in this country 
vary from about 16 gauge in the ? in. to 14 gauge in the 2 in. size. 
The manner in which these tubes are constructed is either by rolling 
or drawing through dies, and brazing or welding the seam, or by 
drawing or rolling the tube by successive processes, both hot and 
cold, from a solid ingot of the metal. These tubes are commonly 
known as brazed, welded and solid drawn or seamless, and naturally, 
owing to the quality of the material and the expensive processes 
involved, the last is considerably the most expensive. 

In a consideration of the points in connection with these con- 
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with the standard fittings for conduit wiring which have been de- 
signed to eliminate as far as possible all unnecessary handling of the 
tubes, with the exception of cutting and screwing. 

With regard to welded tubes, we can at once sy that the heat 
necessary for the production of an efficient weld is injurious both 
to the internal and external surface of the tubes, and also to the 
maintenance of a uniform diameter. Moreover, welded tubes have 
to be made heavier than is either necessary or convenient for wiring 

oses, and are subject, if the material is not homogeneous, to 
blistering and flaking, which causes serious trouble with the rodding 
process, and the interior surface of any welded tube can never 
approach to the ordinary rolled, brazed or solid drawn tube for 
smoothness aud entire absence of burrs, fins and other obstructions. 
When a tube of this description is measured with a micrometer 
gauge, it is very seldom found to be of uniform diameter. Certain 
companies manufacturing welded tubes apply such processes as 
rodding and sand blasting, sometimes in conjunction with pickling, 
but the difficulty here lies that all these operations are costly, and 
that the satisfactory finished article could not be produced at less 
cost than a solid drawn tube, with which, of course, it cannot be 
compared in connection with conduit wiring. 

Solid drawn or seamless tubes are made by processes which differ 
somewhat in detail, but they usually start with a square or circular 
billet of soft iron. The first two or three operations of rolling this 
down and making a tube of it are done at a white heat. The further 
processes in drawing down to smaller sizes are accomplished cold 
on powerful draw benches. The methods of the manufacture of 
weldless or solid drawn tube have vastly improved of late years, and 
the cost i8 now not much in excess of welded tube, but certain speci- 
fications which I have seen call for most exact gauges. Some even 
specify for 200 lb. per square inch which the tubing has to support 
by a hydraulic test previous to being selected, all of which appear to 
be unnecessary in electric conduits, and only have the effect of in- 
creasing price without corresponding advantage. 


Some controversy has recently tak«n place in the electrical papers 
on the subject of standardisation of sizes, gauges and threads of con- 
duit for electrical work, and an endeavour is now being made to 
standardise sizes, gauges and threads for conduit wiring, and rather 
than run the risk of prejudicing the commit'ee's endeavours I will 
withhold my observations, believing this to be for the benefit of 
the trade. 

We have yet to consider another grade which is commonly re- 
ferred to as insulating conduit. This material was first imported 
from America, and consists of an impregnated papier-maché or bitu- 
menised paper pulp tube. To afford this mechanical strength in its 
next stage ıt was brass cased, but in its present state it is covered 
by, or inserted into, & welded iron tube, and is known as steel. 
armoured. Some similar material to this is also in use on the con- 
tinent. Insulated conduit has never found very much favour in 
this oun owing to a certain extent, no doubt, to its high and 
almost prohibitive initial cost. This type of conduit is looked upon 
by its adherents as giving increased insulation resistance to the cir- 
cuit, and it is supposed to safeguard against damage through short 
circuits, internal arcs or electrolytic effects. The material, as far 
as I know it, is certainly not impervious to moisture, but absorbs it 
to an appreciable extent, and there is considerable difficulty pre- 
sented, necessitating great accuracy in fitting if the insulating linin 
is to be made continuous throughout. We have also to bear in min 
that the insulating lining has the effect of decreasing the capacity 
on any given size of metallic tubing. 


I will now deal with some points in the conduit wiring of instal- 
lations on which it appears to me that discussions would be most 
valuable, both from the manufacturers’ and contractors’ point of 
view, and should ultimately lead to the betterment of iustallation 
work as a whole. I would first direct your attention to an interim 
reissue of the rules of the Royal Insurance Co. These rules, em- 
bodied by consent of the Council, are uniform in requirements 
with the jules of the Institution of Electrical Engineers. On p. 18 
we have the following: In the opinion of this company the best 
general method of enclosing and protecting the conductors is by the 
use of atout metal conduits. It is important to note, however, that 
numerous fires have occurred through leakages of the current from 
such conduits to soft metal gas pipes, so that the security of such a 
system depends seriously upon the proper spacing apart of such con- 
duits from soft metal gas pipes or from metal work in contact 
therewith.". This note deals with one of the real risks in connec- 
iion with the conduit wiring of buildings, and a risk that will remain 
just so long as we continue to permit the use of gas pipes of the 
compo description. .Continuity &nd earthing are no doubt very 
advisable on high-voltage work from the point of view of protection 
from danger to life, but are really very little safeguard against fire 
risk unless care is taken to keep. metal conduits spaced apart from 
such gas pipes, and of course from any metal work in connection 
with them. i 

The present chief engineer of Glasgow, Mr. W. W. Lackie, in his 
Paper on Earthing " read before the Glasgow branch of the Institution 
of Electrical Engineers, in February last year, laid it down that 


- ————— SS FI I 


799. 


conduits should be entirely insulated throughout a building. This 
is most desirable, and if it were possible in practice, I believe that 
it would at once remove the only real cause of uncertainty con. 
nected with the use of metal conduits. 

I should like to refer to some points of importance which were. 
brought out in that. First we had a report on fires having an electrical 
origin, and during three years, 1902-3-4, 35 fires were reported. On 
examination these were reduced to 88, or an average of 11 a year; 
this works out at one fire per 900 installations, and shows how 
essentially safe electric lighting is. Of these electrically-caused fires 
one half, 15, were due to the melting of compo gas tubes, where 
metal sheathed cables were used. Now eight of these jobs were 
carried out without being properly earthed, and seven were properly 
earthed; what the other causes were does not particularly concern 
us at the moment, but the point I want to emphasise is that con- 
tinuity and earthing alone do not, as is commonly supposed, safeguard 
against fire. Suppose we have a leak on one of the outers of a three- 
wire system, the neutral of which is earthed, the tubing if continu- 
ous becomes alive throughout its length. Now the tubing may be 
earthed by an earth wire or not, it is quite possible that it may also 
be unintentionally earthed at one or more points by contact with 
compo piping; the result is that there is a large momentum rush of 
current to earth which splits up amongst the different earth paths 
in the ratio of their conductivities, and it is the arcing and con- 
sequent gas igniting effect of these earthing discharges which is the 
cause of danger. To entirely eliminate this we must insulate con- 
duit runs, as far as practicable, from all metal work, or we must 
remove all compo gas tube from the building. l 

Now there are many thousands of socket-joint installations erected 
during the last eight years which are to-day working very satis- 
factorily, but these have been erected without any attempt being 
made to secure continuity or bonding, and consequently they are 
not intentionally earthed. The Institution of Electrical Engineers 
in their wiring rules do not demand continuity and earthing in jobs 
where the voltage of supply does not exceed 250 volts. Their rule 
dealing with this (Rule 12) is important: ‘‘ Conductors conveying 
currents at pressures exceeding 250 volts must be completely 
encased in metallic sheathing or tubing efficiently connected to 
earth, and such sheathing or tubing must be electrically continuous 
throughout its length." We can draw the following deductions 
from this rule: First, that metallic sheathing continuous and 
earthed is the only method permissible with conductors on high 
voltage work ; second, that it has not been deemed expedient to pro- 
hibit the use of socket-joint tubing on voltages below 250. 3 

In dealing with this method of installing conduit, the question 
arises, Is It desirable to use a brazed or 80 id drawn tube, or is it 
not actually advantageous to use an open seam and socket fittings ?" 
I have it from more than one consulting engineer that for surface 
work they advocate the use of open seam conduit, and some of them 
go so far as to say that they would prefer to adopt tubing with oven 
a more open seam than is now used, always provided that the seam 
is placed lowern»éet, so as to efficiently drain the tube ; but it is 
reasonable to suppose, and is actually borne out in practice, that 
with such a well-ventilated tube there is absolutely no condensed 
moisture to drain, and it is for this reason more than anything else 
that, in my opinion, an open seam isdesirable. In situations where 
there is steam or vapour about or humid atmosphere, such as in 
baths, laundries, boiler rooms, &c., the moisture from the outside is 
more to be feared than condensation, and in these cases the use of 
seamless screwed tube is desirable. 

With regard to concealed work, switch runs, and the like, I think 
there is no doubt that open seam conduit is unsuitable wherever 
switch runs are buried in plaster or cement, and I do not think it 
has ever been recommended for this purpose. These runs, termi. 
nating very ofven in a switch wall plug or section box, act as natural 
drains for any condensation which may take place in the horizontal 
runs, and I think it is desirable that an outlet should be given to 
them, say by using a tee piece instead of a bend, co as to prevent 
this moisture draining into the switch box. 

With regard to switches and ceiling roses and their mounting, I 
think it will be agreed that for the sake of continuity throughout 
the run it is most desirable that metal boxes should be used wherever 
an outlet is required. The circular conduit box is usually supplied 
with lugs which are drilled and tapped, and holding down metal 
screws are used to pass through the porcelain base, but owing 
to the proximity of these metal screws and the live terminals 
on the switch or ceiling rose, the leakage path to the conduit or 
earth is now very greatly reduced; in some cases it may not be 
more than } in., and on a large installation this his a very marked 
effect on the test. Good seating is also desirable to.even up any 
inequalities in the china or porcelain base. Another method which 
reduces the projection is to use a ring provided with a lip, something 
after the nature of the cover of a paint tin. This would be put on 
the base of a ceiling rose with a small rubber washer, and after 
wiring the lid would be screwed home; this metal ring would then 
be gripped tight into the box, and to prevent subsequent. loosening 
by vibration or any other cause, it is held in position by two screws 
on the outside, | 
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It is pointed out that a great point in favour of a conduit is that 
it shoutd be capable of being easily bent cold without flattening or 
splitting, that is, it must be well annealed and ductile ; on the other 
hand, it must be of sufficient mechanical strength to resist penetra- 
tion, and, unfortunately, these two requirements are not compatible. 

In conduits and fittings a certain standard of workmanship and 
finish should be kept up, and for the production of an efficient article 
it should be recognized that certain processes in manufacture are 
essential, and I feel that I can safely leave it to electrical contractors 
as a body to say that what I venture to describe as the n satis- 
factory state of conduit manufacture shall not suffer by a demand 
for the cheapest article attainable irrespective of finish and general 
suitability. 


DISCUSSION. 


Mr, STRODE mentioned that he had still a great regard for wood 
casing, for dry buildings, but admitted that in the present construction of 
fireproof buildings in our principal cities there were very many instances 
where only conduits could be used ; he expressed his preference for solid- 
drawn material galvanised, and he did not approve of surface work, 

Mr. JOHNSON asked a question in connection with the insulating of 
conduit runs through buildings. He had used mica for this purpose, but 
was not satisfied with the result. He referred to the care that had to be 
taken when screwing pipes, and mentioned the bad effect of oil on the in- 
sulation nipples, and asked for further particulars in connection with 
electrical fires. . f 

Mr. LEWIN also touched on standardisation, and mentioned the diffi- 
culty of keeping tubes from rusting. 

Mr. LESTER TAYLOR, the electrical expert of the Liverpool & London 
& Globe, and Royal Insurance Cos., mentioned that the fires reported in the 
Gla:gow Paper as having an electrical origin were a very small proportion 
of the total fires from all causes. Inthe main he was in agreement with 
the Paper, although he thought it quite impossible and unnecessary to 
insulate conduit runs through buildings. With regard to earthing, he 
supported the lecturen’s contention that continuity and earthing was no 
safeguard against fire, especially in buildings where compo gas pipe 
was to be fouud. He had found light-gauge socket-joint tubing quite 
satisfactory in a large number of installations. He referred to bushes 
and bell-mouth pieces wherever wires emerged from the free ends of con- 
duits, and mentioned that certain forms in connection with conduit 
wiring to motors were very satisfactory. 

Mr. TATE, the hon. gecretary of the Association, asked for some infor- 
mation as to the rusting of iron and steel tubes ; he expressed a preference 
for wood casing as against light steel tubing for surface work, and read 
some remarks from the electrical inspector of the Phoenix Fire Office in 
support of his views. 

Another speaker referred to the absorption of moisture at the ends of 
lead-covered cables, and referred to the erroneous impression that had 
got about that the Fulham baths accident was occasioned by the use of 
non-continuous socket tubing, whereas in reality this was a ecrewed tube, 
but the tubing had not been earthed. 

Mr. SCHMAHL thought that light-gauge tube was unsatisfactory for 
buried work, and asked for some tests on the continuity method that 
had been mentioned. He referred to hot and cold galvanising processes, 
and expressed the opinion that good enamelling was quite equal to this 
as a protective covering. He made comparisons between solid drawn and 
welded tubes, and he naturally favoured the latter. 

Mr. WATERHOUSE, in reply, referred to the remarks at the opening 
of his Paper—viz., that this question was one on which great divergency 
of opinion exists, but he certainly held that light-gauge steel tube in con- 
junction with malleable fittings made the most satisfactory mechanical 
job where it was necessary to compete for the work to be done at the 
lowest possible cost. He sympathised with Mr. Johnson in the difficulty 
he had experienced in attempting to insulate conduit runs, and he had 
hoped that there would have been more suggestions from contractors as 
to the possibilities of this. In reply to the query in connection with elec- 
trical fires, an extract was read from Mr. Lackie’s Glasgow Paper on 
„ Earthing." With regard to rust, which had been mentioned by two or 
three speakers, he thought that the essential thing was that the tube 
should be absolutely clean before enamel or japan was applied, as, if rust 
had once started, it was very difficult to put on any protection that would 
be lasting. 

In reply to Mr. Schmahl, it was pointed out that the continuity system 
mentioned had proved very satisfactory in working; the continuity of 
the trial run had not deteriorated in any way from the time it was first 
put down, and the output of these fittings was very large indeed. 
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THE ELECTRIC WIRING OF SMALL BUILDINGS 
DURING COURSE OF ERECTION.* 


BY R. ROBSON. 


It is the author's purpose in this Paper to provoke discussion as 
to the best means of getting a thoroughly good installation for a 
low figure, more especially in small dwelling-houses. 

Gas pipes in six and seven roomed houses can be put in for less than 
18. 6d. per point, good electric wiring in close-joint tubing at the very 
lowest for, say, 9s. or 10s. per point snd switch for wiring only. 
Can we come down to anything like the price of gasfitting? The 
old bitumenised tubing, made by the General Electric Co. in very 
large quantities some years ago would do very well for this; the 
only drawback to this tubing is that a nail may be put through, but 
the same applies to light-gauge steel tubing. The writer has not 
tried this system for wiring in new houses commercially, but has 
adopted it in his own house twice, and also in the houses of one or 
two friends. These installations have been a success in every way, 
and the writer cannot see any drawback to this system except that 
the wires are not mechanically protected under floore—that is, out 
of sight —and, therefore, it is necessary to have special permission 
from the insurance companies interested; but what can possibly 
damage them except bad ventilation, accompanied by dampness or 
vermin—that is, rats and mice? In the first case, want of ventila- 
tion, accompanied by dampness, will affect any method of wiring 
except screwed tubing, and as for vermin in dwelling-houses, they 
are not worth taking into consideration. During the writer's expe- 
rience of 18 or 14 years he has never seen any wiring so damaged 
except a little paraffined bell wire in one case. 

Although he has used many miles of close-joint tubing, and is still 
compelled to use it in large quantities, the writer's opinion of this 
material is a very poor one, but as it is the method adopted in 99 
cases out of every 100 for wiring this type of building, it is the 
system he will have to criticise considerably. Close-joint tubing 
laid into plaster has been referred to as a streak of rust claiming 
a right of way," This is a very good definition, as the plasters 
used nowadays very often contain acid, and then it takes a very 
short time to eat away the tubing and leave no protection to the 
cables. Not only is condensation to be contended with, but the 
moisture in the brickwork and plaster drains through the close joint 
into the tubing, and so finds its way to the switches, and very often 
eats away the wire ends and causes the wood patrass to char or 
burn if the switches are mounted on wood blocks, as is usual in 
cheaper installations. This type of tubing is to a certain extent a 
mechanical protection, but it is by no means an uncommon occur- 
rence to find nails driven right through the tubing and out again at 
the other side, and it does not take a large nail to do this—an inch 
oval brad is quite sufficient. The writer came across about 20 ft. or 
80 ft. of such tubing damaged in no less than nine places by a joiner 
putting up picture beading, cutting right through the tubing and 
four or five wires, not even knowing he had gone through it. 
Builders and architects insist on having steel tubing, but will not 
pay for steel barrel, and think because they are getting a steel tube 
they are all right. Nine-tenths of the faults on tubing jobs would 
be done away with if one pole was not earthed, but as this cannot 
be avoided, we have it to reckon with. 

There are many methods on the market for making close-joint 
tubing electrically continuous throughout; but for the type of in- 
stallation in question they are not used, owing to the extra cost — 
probably 5 per cent. on the cost of the installation — and the slip 
Joint has to be relied on to make a good enough electrical connection. 
This it does not do, especially when rusted. Itis not an uncommon 
occurrence on tubing installations to find that no attempt at earthin 
has been made at all, and no draw-in system has been used, al 
the wires having been threaded in. Though no good firm will put 
joints in a tube, they are often found and cause no end of trouble. 
A great number of close-joint tubing jobs in this class of house have 
been rewired after a couple of years, sometimes less, owing to the 
above-named reasons. Frequently too many wires are drawn into 
a single tube, and the necessary drawing-in boxes not having been 
fixed, the wires cannot be drawn out owing to one wire being twisted 
round and round another, which prevents the replacing of any single 
wire without disturbing nearly the whole of the circuit or system. 

. The deterioration of the cable is a very common occurrence. If 
good cable is used it is more than half the battle won, but not many 
consumers ever bother about the class or make of cable when 
asking for tenders, although they seem now, after being circularised 
by supply companies and lamp makers, to be beginning to pay a good 
deal more attention to the make of lamp used. The use of a foreign 
instead of a C.M.A. cable will make 10 per cent. or more difference 
in the price of an installation, and naturally this is the first con- 
sideration, especially with builders. In fact, more than one builder 
has informed the writer “that we are building houses to sell, and 
we want the lowest price; after we have sold the house we have 
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washed our hands of it.” Could anything do more to encourage 
bad workmanship than this ? 

If there was any supervision of installations during erection, as 

there should be, most cf the faults would not occur. Fire offices 
have their rules, but never on any account dream of inspecting 
small houses until a fire occurs; then sometimes they go, but if 
they do, they probably send a clerk out of the offices when it should 
be an expert. The supply authorities have their tests, and see to 
main switches, &c., but few of them have powers to enforce any- 
thing else, and probably it would be abused if they had, especially 
by corporations if they had a wiring department of their own. 
Companies usually work on different lines, and generally treat 
wiring firms as their best friends. Inspection there should be, but 
by a disinterested party. The fire offices are the responsible people, 
but they cannot afford to inspect every installation. The Institu- 
tion might take this matter up with advantage. If the insurance 
people could afford a little more time and attention to go into the 
matter they would easily see that a good cable run on split insu- 
lators makes a thoroughly sound job. Such work cannot be 
scamped, as there is practically nothing to scamp in it. Everything 
can be seen at a glance by simply lifting a board or two, whereas 
tubing often hides many sins. What possible objection can there be 
to a good cable run on split insulators along the joists and through 
the joists in separate holes, and brought down in insulating tubing 
if inside the walls, or if outside, in a piece of casing? (In passing 
through the joists a } in. hole is large enough for each wire, and this 
prevents the cutting and hacking of great pieces often over lin. 
deep, weakening the joists to an enormous extent.) Wires could 
even be jointed using this method, and make a first-class job that 
would easily compete with gas-pipes. If this were done, more than 
half our trouble would disappear. 

Now turn to lead-covered cables. Paper-insulated cables are not 
advisable; they are too liable to be affected at the ends by dampness, 
and are very slightly cheaper than rubber-covered for small sizes. 
They also want very careful handling. A good job can be made 
with good lead-covered cables clipped to the joists and carried down 
the walls in casing, or protected with a metal shield. With the 
latter method you have earthing to see to again, and the lead, if let 
into the plaster, is often affected by it. There are some very good 
jointing devices on the market for lead-covered cables, but these add 
considerably to the cost of small installations. 

It is not intended to recommend the Continental system of face 
wiring, using a wire something after the style of electrolier wire, or 
a flexible run on small insulators, as Englishmen would not have a 
face system in their houses, although if adopted originally it might 
have been popular. This method is used all over Switzerland with 
splendid results electrically. Insulator wiring does not seem to 
affect the decorations or artistic effects of the houses there, and 
electricity is far more popular than here among small consumers. 
The atmosphere in that country may perhaps help this kind of 
wire to last. The writer has recently run some miles of flexible on 
insulators in several hundred cottages ; some of them have been in 
use nearly a year, and appear to be quite satisfactory. This arrange- 
ment would not do for the middle-class houses, but it is a system 
which can be done about 20 per cent. cheaper than casing in com- 
pleted premi:es. Perhaps the writer has gone away a little from 
his subject, ** Houses in Course of Erection," but he thought it as 
well to mention this system, as, of course, the house would have to 
be completed before such an installation could be installed. 

He remembers once doing a batch of houses after reading a 
pamphlet published by a firm of electrical engineers, which proposed 
to point out how to do an installation of six lights in a cottage for 
42s. The system was to be twin lead.covered, and switch lamp- 
holders were to be used with no wall switches. The lead-covered 
cable was clipped to the joists, and when run on brickwork the 
writer protected it with a semi-circular stcel guard sold by the 
General Electric Co., although the pamphlet said nothing about this. 
He also put himself in correspondence with the writers of the 
5 and got the particulars of cost from them which are given 

elow :— 
Table of Costs with Le:d-zovered Wire, 
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It is absurd to expect to get a decent job for anything like the 
above price. It will also be noticed the houses have to be done on 


piecework, which means the supervision would have to be about 


three times as great, and nothing is allowed for this. In the par- 
ticular houses (about a dozen) which the writer tried the men were 
not put on piecework, but in other respects they were carried out 
as per the pamphlet, and they just cleared expenses, without allow- 
ing anything for supervision, at £2 10s. per house for five lights. 
Since then most of them have had wall switches fixed. 

Further particulars given by the writers of the pamphlet read as 
follows :— 

* Wiring.—As cottages of this size are without cellars the service will 
probably enter at the front room, where the main cut-outs and meter are 
fixed. At this point the contractor places his main switch (a five-ampere 
coupled link). To the same board are affixed two single-pole fuses, from 
which two pairs of 1/18 wire are run—one pair to the three lights on the 
ground floor and the other pair to the three Jights on the first floor. 
These wires loop into the first two ceiling roses and terminate in the 
third; no joints are made. Where the rules and regulations permit, twin 
lead-covered wire should be used, otherwise close-joint tubing or casing 
must be substituted. In the latter instance the feeds for all the lights 
are run up to the ground-floor ceiling in the same casing or tube, the 
wires for the first three lights branching off at right angles and running. 
straight down to each ceiling rose, while the two remaining wires are 
carried over the joists of the floor above and treated in a similar manner. 
The loops are left projecting through the ceiling until the floor boards 
are laid and the plastering is completed, when a lad can fix the ceiling 
roses. The success of cheap work such as this depends on a rigid system 
of supervision. The wire should be cut to the requisite length and handed 
to the lads ready to fix. Labour should be piecework— 4s. 6d. a cottage 
for wiring and 6d. a cottage for fixing ceiling roses and pendants subse- 
quently. Where lead-covered wire is permissible, 3s. & cottage will pay 
for fizing of fittings, a considerable saving being effected by dispensing 
with casing and tubing." 

Lead.covered wire with the lead bared back and taken through 
wood blocks does not, in the writer's opinion, make a mechanical 
finish. Surface moisture is liable to creep between the lead and the 
insulation on the cables and causes them to give out quickly. The 
writer has tried piecework, but as the supervision has to be so much 
greater nothing is gained by it. It can only be done where there 
are & hundred or more similar installations. 

If the split insulator system is satisfactory in works or large ware- 
houses (and it is, the writer is certain of it), and since it is as safe a 
method as screwed tubing for all ordinary work, why can it not be 
adopted for housework ? It only wants sanction and approval by 
the leading supply and insurance authorities. It would become the 
most generally-used system of any, and help a great deal to get the 
small householder, who is the best-paying consumer, as he is the 
most numerous. Twin lead-covered cable makes a very nice and 
cheap job for heating circuits in a house, as wall switches seldom 
are required. The switch is usually beside the plug, and if more 
than one plug is on a circuit it can be looped from the last one. 
This style can be done very cheaply, nearly as cheaply as split 
insulator work, and causes very little disturbance of the premises if 
put in after erection. 

In addition to those already mentioned, the chief causes of break- 
down on installations are the following: A fault that often occurs 
in tube wiring, but can be prevented with a little forethought, is the 
accumulation of watcr at the bottom of a long run down, and the 
tubing should be drained at the bottom bend to prevent this, by 
having one or two small holes drilled through, or by fixing a T-piece 
at the point instead of the usual bend. Faults are often caused by 
water used for washing purposes getting into the close-joint tubing 
and lodging there. If the cable is of decent quality, and the water 
dries away quickly, nothing will happen, but it is otherwise with 
inferior cable. The endsof the tubing often damage the wires if no 
insulating nipples are fixed, but this is only likely to happen on jerry 
work. Then there are faults duc to nails driven through, and to 
rags in the tubing, other workmen cutting into the tubes, &. Bad 
ventilation under floors plays havoc with tubing, and the writer had 
to take out the whole of the tubing on one floor of a large building, 
it being absolutely perforated all over in less than 12 months, 
through dampness dueto lack of ventilation. This, perhaps, was an ex- 
ceptional case, as the floors were absolutely rotten. Good ventilation 
will go à long way towards tho preservation of an installation what- 
ever method of wiring is adopted. Sea sand is much used in build- 
ings in this district, and is very injurious to the pipe work. 


DISCUSSION. 


Mr. BUCKELL said that practically the only drawback of the split insu- 
lator system was that it gave no mechanical protection to wiresunder floors, 
but this was not very important. This system had worked very satisfactorily 
in works and factories for & number of years. He thought the C.M.A. 
cable would not make a difference of 10 per cent. higher cost, as this. 
would mean that the cable itself would be about 40 per cent. more expen- 
sive than foreign cable. Lead-covered cable in small sizes was very un- 
satisfactory, the great disadvantage seemed to be that the comparatively 
thin layer of insulation between the conductor and the covering gave way 
during the handling and the copper shorted to the lead. It was a pity we 
did not start on the same system as on the Continent, and surface wiring 
would then not have been cried down by its unsightliness. He would 
like to hear insurance companies’ opinions on surface wiring. Bitumenised 
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tubing was very wasteful owing to its often breaking when cutting and 
erecting and often crushing when stored. : 

Mr. CLOTHIER raid that not long ago, when endeavouring to have 
his house electrically wired, he was asked to pay more than halt the rent 


of the house, and finally arranged matters by agreeing to pay 10 per | 


cent. on the rent. M 

Mr. HANKS did not think surface wiring made a neat job, especially 
where the wires come down to switches. Tubing seemed to be of very 
little use as the wet plaster soon rotted it away. If tubing could be coated 
with some material which would last till the plaster was dry the tubing 
would probably then remain unaffected. 2 

Mr. THORNTON considered that surface wiring was not unsightly if 
wires were covered when coming down to switches, and he thought that 
electric wiring should be run so that avy wire could be replaced without 
unduly disturbing the remainder of the installation. oe as! 

Mr. ROBSON, in reply, agreed with Mr. Buekell that bitumised tubing 
was wasteful, bnt, he thought, not to the extent which would exclude its 
use altogether. Lead-covered cables were very useful for radiator work, 
and he would not push their use for other work. Of course, split insulator 
work could not be made a neat job, but if down leads were covered it 
would be passable. 


IE EE SD 


A THREE-PHASE LEAKAGE INDICATOR, 


A form of leakage indicator for use on three-phase circuits when 
the middle point is not earthed, which has recently been brought 
out by Messrs. Ferranti Limited, is illustrated in the accompanying 
figures. Fig. 1 shows the appearance of the complete instrument 


Fic, 1.—THREE-PHASE LEAKAGE INDICATOR, 


and Fig. 2 gives a diagram of connections. The apparatus consists 
of a milliamperemeter of the long-scale type working on the induc- 
tion principle, a four-way switch provided with an automatic spring 
back arrangement to keep it normally on the first contact, and three 
incandescent lamps all mounted on one board. The lamps are con- 
nected in star fashion to the three phases, and the neutral point thus 
formed is connected to the first contact of the switch. When the 
switch is on the first position, the milliamperemeter will indicate 
the current passing to earth from the neutral point In the other 
positions of the switch onc of the three phases is put to earth through 
the nulliamperemeter and a resistance. If, when the switch is on pcsi- 
tion 1, the instrument reads a full scale deflection, it shows a dead 
earth on either phase 2 or 3. If the same result is obtained on 
position 2 it proves that the earth is on phase 3. If, instead of a 
full deflection, the instrument reads D milliamperes, the insulation 
resistance R of phase 3 can be calculated from the formula 
"d i 000 where V is the voltage between phases and R' the 
resistance of the instrument. 


It is intended that every day readings ! 


should be taken with the switch in all four positions. If there be 
no leakage the milliamperemeter will not read at all and the lamps 
will glow with equal dullness. A bad earth will put out the lamp on 


PHASE ! 


JT BSA 


EARTH 


r ee! | 
CONNECTIONS TO CIRCUIT AS ABOVE 
Fie. 2.—DiAGRAM OF CONNECTIONS. 


the earthed phase and cause the oth-r two tolight up more brightly, 
at the same time causing a large deflection on the milliaunperemeter. 


THE ZOELLY STEAM TURBINE. 


We learn that Messrs. Mather & Platt are now taking up the 
manufacture of steam turbines, and have decided to adopt the Zoelly 
type, which was introduced some time ago on the Continent by 
Messrs. Escher, Wyss & Co. 

The Zoelly turbine is a multi-stage impulse turbine, with hori- 
zontal shaft, and its chief feature lies in the construction of the 
wheels. It is claimed by the makers that the design of the wheels 
enables them to withstand the stresses due to high rotational speeds 
so well that a relatively small number of wheels may be used. The 
turbine is generally constructed with two casings, a high and a low 
pressure, in each of which are placed about five complete elements. 
Steam is introduced into the first set of guides, in which it expands, 
in a five-chambered casing to approximately four-fifths of ite initial 
pressure, and acts directly on the first wheel with a velocity corre- 
sponding to this drop; from thence it passes to the second guide 
and wheel, undergoing & further drop, and thus through the series. 
The two casings, high and low pressure, are separate and distinct 
from each other, but fixed on a common bedplate. They are split 
along the horizontal centre line, and the casing feet are placed as 
directly as possible under the line of division, so that no appreciable 
distortion takes place in the turbine when fully heated up, as com- 
pared with its position when cold. 

The bearings are fixed on the bedplate quite independently of 
the casings, and are, therefore, in nowise affected by the heating of 
the latter. As a further precaution, they are cooled by water sup- 
plied under slight pressure, and are, moreover, lubricated by oil 
from a pump worked off the turbine shaft. Both oil and water are 
circulated over and over again. In the usual construction, threc 
bearings are provided — one beyond each of the two casings and one 
between them. In the smallor sizes the shaft is continuous through- 
out; but in the larger it is made in two lengths and coupled between 
the casinge with a double bearing, making four in all. In the 
smaller sizes the shaft is free to bend; but in the larger, the speed 
being below the critical for the material, the shaft is rigid. 

On the shaft are keyed the wheels, which deserve special atten- 
tion. They are forged in one piece with the boss from Siemens- 
Martin steel of the highest grade, and are polished all over. The 
blades of nickel steel are much fewer in number per wheel than in 
the reaction type, are secured by a special device to the periphery 
of the wheel, and are separated by accurately-cut distance pieces, 
the whole being backed by a grooved ring of forged steel riveted to 
the wheel. The cross-section of the blades decreases from the point 
of attachment towards the tip, to assist them in resisting the stresses 
set up by the high peripheral speed at which they run. The blades, 
like the wheels themselves, are highly polished, in order to minimise 
friction losses, while the nickel steel of which they are constructed 
enables them to retain their polished surfaces and clean-cut edges 
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over lengthened periods of continuous operation. After assembling, 
the whole wheel is accurately and carefully balanced. The outside 
of the boss of each wheel is turned and is a neat but easily-running 
fit in the bore of its guide chamber, the boss of the latter containing 
several small grooves which trap any escape of steam from one 
. section to the other. 

Like the casings, the guide chambers are divided along the 
horizontal centre line, the joints being accurately made and fitted ; 
the upper portion of the guide is secured to the upper half of the 
casing, and the lower half in like manner to the lower casing. 
Owing to this construction it is a very simple operation to lift the 
whole of the upper part of the casing with the attached halves of the 
guide chambers clear of the lower part, giving free access to the 
internal of the turbine. 

The table contains the results obtained in some tests made in the 
beginning of last year with the plant at the electric power station in 
Mülhausen, which consists of a 550 B. H. P. Zoelly turbine, direct- 
coupled to two continuous-current dynamos. The results clearly 
show how nearly uniform was the steam consumption between 
850 H. P. and 700 n.p.—:.e., between half load and the maximum full 
load. This is stated to be an especial advantage of the Zoelly turbine. 


Table of Tests. 


132-19 208-21 291-52 [391-13 463-22 


Useful output, kilowatts .......... 

Revolutions per minute .......... 8,061| 3,050 3,040) 3,030 3,020 
Pressure at inlet, lb. per sq. in. .... 126:83/124:68 125:07 12492 125:36 
Temperature Wld d. 170°6 170˙5 170:4 |1703 170˙5 


Pres. before Ist guide, Ib. per sq. in. 39:83| 55°85 73·48 95:97 111-81 
Vacuum per cent... 95:3 | 94:5 93:8 | 92°7 | 917 
Steam consump. per kw.-hour, lb, ..| 31°19) 26°28 24:5 | 23:43| 229 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D'ALBE.] 


Magnetic Detectors. — James Russell has measured the effects 
of parallel and transverse oscillationa upon the magnetic pro- 
perties of iron, with a view to explain the action of the various 
patterns of magnetic detectors of electric waves. He finds 
that Marconi's second instrument detects the increase of induc- 
tion which. oceurs when electric space waves are superposed 
upon fields at or near a cyclic extreme, in precisely the same 
way as Rutherford's original apparatus detected, or rather 
measured, a decrease at another point of the cyclic process. 
The function of the moving band appears to be twofold: 
First, it supplies the hard iron or steel in a condition of lower 
permeability, in order that it may be raised to a condition of 
higher permeability when the signals are received from a dis- 
tant station ; and, second, it distorts the field in the direction 
of motion, the telephone thus tending to respond in a greater 
degree to signals received when the field is increasing near, 
but not at the cyclic extreme. For low field this is the most 
sensitive part of the cycle. The Ewing-Walter form of detec- 
tor is essentially different. Itis based upon Ewing’s hysteresis 
tester, which measures the drag between field and iron when 
one of these is revolving. The best speed is stated to be from 
five to eight revolutions per second, while Marconi obtained 
good results at a speed of only half a revolution per second. 
The reason for this great difference is obvious. The Marconi 
instruments detect instantaneous induction change, while the 
Ewing-Walter form integrates. 


1905 pod Proceedings, Royal Society of Edinburgh, November, 20, 


Spontancous lonisation.—Madame Curie’s supposition that 
radio-activity is due to an all-pervading radiation existing in 
the universe is now accepted in the converse sense that the 
radiation due to radio-active substances is present everywhere 
to a small extent, and accounts for the apparently spontaneous 
ionisation of gases left to themselves in closed vessels, H. 
Geitel discusses the kinds of radiation which may be made to 
account for this spontaneous ionisation. It may be due to 
traces of emanation contained in the gas itself, as is notably 
the case in subterranean vaults. The walls of the vessel play 
a prominent part. When they are incandescent they emit 
floods of ions, but even at ordinary temperatures many varieties 
of clay and other silicates emit ions. . Even metals do so, and 
the recent experiments of Wood and Campbell have shown 
that this emission cannot be accounted for by superficial im- 


purities. An analysis of the various radiations is necessary in 
order to decide the question as to whether all matter is radio- 
active. Thomson's observation that the alkali metals emit 
electrons not only when illuminated, but also in the dark, 
points towards a new phase of radio-activit 


(H. Gerren, Verhandlungen, Deut:che Physikalische Gesellschaft, 
February 15, 1906.) 


Tonisation by Rontgen and Cathode Rays.—J. Herweg has made 

a number of quantitative measurements in order to clear up 
doubtful points in connection with gaseous ionisation. One of 
these is as to whether the ionisation produced by Róntgen rays 
varies with the temperature, and another is as to whether it 
affects the simultaneous ionisation produced by an incandes- 
cent metal. The author answers both these questions in the 
negative. The ionisation is the same at all temperatures up 
to 400 deg. at all events, and the ionisations by Réntgen 
rays and incandescent metals are simply superposed. The 
author further made an attempt to determine the size of 
the ions, and was able to prove that they are positive atoms 
and electrons. This proof was furnished by determining the 
action of a magnetic field upon the dependent current through 
a gas ionised by Röntgen rays. It was found that the field 
increased the current density. "Theoretical considerations 
showed that this is due to the strong deflection of the ions, 
which, owing to their increased path, have increased opportu- 
nities of producing secondary ionisation. These ions are free 
electrons. The author succeeded in making their cycloidal 
paths visible. | d p TE 
— (J. HERwEO, Annalen der Physik, No. 2, 1906.] 


Velocity of Alpha- Hays. — H. Becquerel hus confirmed Ruther- 
ford's observation that when a-rays traverse a sheet of alumi- 
nium their speed is reduced. This applies both to radium 
itself and to the bodics giving out a-rays under the influence 
of radium emanation.: The velocities were measured by noting 
the deflection produced by a strong magnetic field. The radius 
of curvature of the path described by the particles in a mag- 
netic field was, contrary to previous observations, found to be 
uniform throughout. No magnetic dispersion could be detected, 
so that it must be concluded that the masses of the particles 


are all the same.” - -> 
IH. BecquenzL, Comptes Rendus, February 12, 1906.] 


Emission of Lintgen Rays.—B. Brunhes has photographed 
the beam of Róntgen rays transmitted through an aperture in 
a turning disc, and compared .the photograph with that of the 
light of the spark iu the gap of the generating circuit, taking 
care to have only a single discharge. He finds that the spark 
records are not drawn out by.the motion of the disc, whereas 
the Róntgen ray récords are consistent with a duration of 


about a ten-thousandth of a second for the discharge of the rays. 
[B. Brunuxs, Comptes Rendus, February 12, 1906.] 


Phosphorescence of Rare Earths.—G. Urbain has studied the 
rare earths europium, gadolinium, terbium and dysprosium, 
and found that they all have a constant atomic weight, a 
characteristic spark spectrum and absorption spectrum, and 
also a phosphorescence spectrum when exposed to cathode rays. 
But the author finds that the oxides of these metals are not at 
all phosphorescent, or very slightly, when in a pure state. 
Mixtures of several of them are, however, highly phos- 
phorescent. When one of them is added to another in 
increasing proportions, the phosphorescence passes through a 
maximum of brightness while the percentage is below one. 
Thus, in the case of a mixture of gadolinium and europium, 
the maximum phosphorescence is obtained when the europium 
oxide amounts to about 1 part in 250 of the mixture. The 
appearance of the phosphorescence spectrum is the same as if 
the gadolinium were replaced by calcium. Hence it is an 
atomic property of the europium, practically unaffected by the 
“solvent,” whether calcium or gadolinium. The author has, 
by this principle, been able to identify several apparently 
unknown phosphorescent spectra as those of well-known bodies 


in a certain state of dilution. 
[G. Unsam, Société Francaise de Physique, Résumé, February 2, 1906.) 


804 


THE ELECTRICIAN, MARCH 2, 1906. 


“THE ELECTRICIAN’ & “THE ELECTRICIAN” SERIES 
OF STANDARD WORKS. 


The Electrician ” is published every Friday morning, and can be obtained 
at all the Railway Bookstalls throughont the Kingdom ; of all the London 
and Provincial Wholesale and Retail Agents ; and of any of the following 
firms. In like manner,“ The Electrician" Series of Books, and the numerous 
cublications of ‘ THE ELECTRICIAN?" PRINTING AND PUBLISHING Co., 


LTD., can be obtained. 
Aberdeen. 
D. Wyllie & Son, 247, Union-st. 
arrow-in-Furness. 
S. Jeavons, Bookseller. 
R. S. Macrae, Duke-st. 


Bath. 

B. Pearson & Son, 36, Milsom-st. 
Bedford. 

Beds. Publishing Co., 22, Mill.st. 

R. Hill & Co., 3o, High.st. 
Belfast. 

Mullan & Son, 4, Donegall-pl. 

R. Carswell & Son, Queen-st. 
Birmingham. 

Cornish Bros., 37, New-st. [tion-st. 

Midland Educational Co., Corpora- 
Blackburn. 

Denham & Co., 31, King William-st. 
Bolton. 

J. Read, 31, Newport-st. 
Bradford. 

Matthews & Brooke, Market-st. 

hton 


John Beal & Sons, 55, East-st. 
Trill & Sons, Duke-st. 


Bristol, 
J. Allen Bickle, 52, Cotham-hill. 
*. Fawn & Co., 42, Queen's-rd. 


Wm. George & Sons, 104, High-st. 


Scholastic Trading Co., 34, Bridge-st. 
Burnle 


y. 
Lupton Bros., 38, Manchester-rd. 
Cambridge. 
Deighton, Bell & Co., 13, Trinity-st. 
Galloway & Parker, 30, Sidney-st. 
W. Heffer & Sons, 103, Fitzroy-st. 
Macmillian & Bowes, Trinity-st. 
Wm. Tomlin, 24, Trinity-st. 
H. W. Wallis, 24, Sidney-st. 
Cardiff 
G. Lennox, 6 & 7, James-st. — (sq. 
Scholastic Trading Co., 7, St. James- 
Chelmsford. 
J. H. Clarke & Co.,77 & 78, High-st. 
A. Driver, Tindal-st. 
Croydon. 
W. D. Haywood, 42, George-st. 
Derby 


Bemrose & Sons, Irongate. [st. 
Central Educational Co.,4, St. Peter- 
Dover. 


Cuff Bros., 1-2, Snargate-st. 
Dublin. 


Combridge & Co.,18 & 20, Grafton-st. 

Eason & Son. 

Hodges, Figgis &Co., 104, Grafton-st. 

E. Ponsonby, 116, Grafton-st. 
Edinburgh. 

Bell & Bradfute, 12, Bank-st. 

W. F. Clay, 18, Teviot-place. 

Macniven & Wallace, 1 38, Princes-st. 

J. Thin, 55, South-bridge. 
Glasgow. 

W. & R. Holmes, 35, St. Enoch's-sq. 

Tu Menzies & Co., 90, West Nile-st, 

. J. Maclehose & Son,61,St.Vincent-st. 

Porteous & Co., Royal Exchange-pl 

J. Smith & Son, 19, Renfield.st. 

A. Stenhouse, College Gate, Hillhead. 
Gloucester. 

J. Beard, 43, Eastgate -st. 

W. A. Walton, London-rd. 
Great Yarmouth. 

Jarrolds & Sons, 182, King-st. 
Hastings. 

Foster & Son, Wellington-sq. 
Huddersfield. 

E. W. Coates, 3-5, Station-st. 

Wheatley Dyson & Son, 12, New-st. 


Hull. 
R. C. C. Annandale, Queen st. 
A. Brown & Sons. 
Hull Booksellers’ Committee. 


Leeds. | 
E. J. Arnold & Son, Butterley-st. 
J. W. Bean & Son, 158, Briggate. 
Reynolds & Branson, 14, Commer- 


H. Walker, 37, Brigeate. — [cial.st. 
‘Leicester. 
Midland Educational Co.,Market-st. 
Liverpool. 


Philip, Son & Nephew. 
G. G. Walmsley, 50, Lord-st. 
H. Young & Son, 23, Parker-st, 
Loughborough. 
II. Wills, 4, Market; pl. 
Manchester. 
J. E. Cornish, 16, St. Ann’s-sq. 


. A. Heywood & Sons, 56, Oldham-st. 


John Heywood, Deansgate. 
Palmer, Howe & Co.,73, Princess-st. 


. Sherratt & Hughes, 27, St.-Anne-st. 


Newcastle-on-Tyne. 
Brown & Brown, 03, Grey-st. 
W. E. Franklin. 
R. Waugh, 135, Northumberland-st. 
Nort pton. ` 
R. Harris & Son, 6, Bridge-st. 
Norwich. 
A. H. Goose, Rampant Horse-st. 
Jarrold & Sons. 
Nottingham. 
J. Bell, Carlton-st. 
Derry & Son, Wheeler-gate. 
H. B. Saxton, King-st. 
Sisson & Parker, Wheeler-gate. 
am. 


„ Bookseller. 
Oxford. 
Alden & Co., Commercial-st. 
B. H. Blackwell, 50, Broad-st. 
Parker & Son, 27, Broad-st. 
Plymouth. 
G. Birmingham, 5, Westwell-st, 
POIRE & Co., 170, Union-st. 
ortsmouth. 
H. Long, 120, High-st. 
Rea i in 


a g. 
G. A. Poynder, 96, Broad-st. 
Rochdale. 
J. Cleg , Aldine Press. 
ugb 


y. 
A. J. Lawrence, Bookseller. 
Sheffield. 
Bcots, Ltd., 6, High-st. 
J. G. Graves, Division-st. 
W. Hartley Seed, 50, Church.st. 
Pawson & Brailsford, Church Gates, 
Townsend & Son, Surrey-st. 
Southampton. 
H. M. Gilbert & Sons, 24, Above Bar, 
Henniker & Hogge, 32, Queen's-ter. 
T. James & Co., 42, Bernard-st. 
Sunderland. 
Hill & Co., Fawcett-st. 
E. Morgan & Son, Villiers-st. 
Swansea. 
E. & J. Griffiths, rr, High-st. 
Tunbridge Wells. 
R. Hall, Chapel-pl. 
Wigan 


R. Platt 17, Wallgate. 

T. Wall & Son, Booksellers. 
Wolverhampton. 

Alfred Baker, 14, Queen's-sq. 

W. H. Fox, 114, Chapel Ash. 
Worcester. 

Walker & Houghton, St. Swithins-st. 


The above is a selection of firms from which these publications can be 
btained. A full list will be supplied on request. 


The Rates for Subscriptions to THE ELECTRICIAN” are as under 


KAR. llALF-YEAR. QUARTER.) Post free, 
United Kingdom 26s. O d.. 13s. 060. 738. Od. payable 
Postal Union ... 80s. od. 65. 0d.  ... 8s. Od. in advance, 


(This charge includes all Supplementa. 


New Volumes of “THE ELECTRICIAN" commence in April and October. 


The Electrician. 
The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 


Published every Friday, Price Sixpence: Post Free, Sixpence-Halfpenny 
Editorial, Publishing and Printing Offices, 


I, 2 & 3, SALISBURY COURT,FLEET ST.,LONDON. 

Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 

All Letters relating to Subscriptions, Advertisements and other busines 
matters to be addressed. Publisher, “THE ELECTRICIAN," Salisbury 
court, Heel. st., London. Cheques and P.O.s to be crossed “ Coutts & Co. 

Ail Editorial communications to be addressed to THE EDITOR. Letter 
for insertion in "THE ELECTRICIAN," or containing questions, to 6 
accompanied by name and address of the writer as evidence of good faith 
No notice will be taken of anonymous communications. 

" THE ELECTRICIAN " offers exceptional advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must reach the Office 
at latest by Wednesday evenings post. Renewals of expiring Advertise- 
ments and alterations to standing Advertisements by first post Wednesday. 
Wrapper Advertisements by first post Wednesday. 

CONTRACTS and other OFFICIAL ANNOUNCEMENTS, AUCTIONS, and ali 
kinds of SMALL ADVERTISEMENTS accepted up to 5 P.M. Thursday. 

eee HERR E Rd 


A COMPLETE CATALOGUE 


Of all the BEST AND LATEST ELECTRO-TECHNICAL Books will be 


forwarded post free on request, and Questions concerning such Books will 


be replied to, dy post, free of charge. Quotations, at lowest market prices, 
for the supply of LIBRARY EQUIPMENTS of Electro-technical Books and 
Publications. SELECTED LisTs supplied at short notice of suitable Books 
or Classes in all branches of Electrical Science, Engineering and Industry. 


Address : THE PUBLISHER, 1, 2 & 3, Salisbury-court, Fleet-street, London 


SPECIAL NOTICE. 


NOW READY.—Vol. LY. of “Tue Execrriomn’’ (1,054 pages 
bound in strong cloth, Price 17s. 6d.; post free, 18s. 6d. Also ready 
Cases for binding. Price 28.; post free, 28. Bd. 

A complete set of '* Taz ELECTRICIAN ' (1878-1905) can now be supplied. 
These sets are very scarce, and early application should be made. 


THE RATING OF CRANE MOTORS. 


The subject of the suitable rating of motors intended for 
intermittent running at variable loads is one which is far more 
complicated than appears at first sight. The matter has been 
brought into prominence more especially in connection with 
crane driving, although the problem, with some slight modi- 
fications of conditions, embraces a very large field of electrical 
engineering, including, as it does, the whole range of traction, 
haulage, winding engine and lift work, and a very large branch 
of the subject of rolling mill and machine tool driviog. The 
ideal method by which the choice of a suitable motor for work- 
ing on intermittent and variable loadsunderany given conditions 
could be assured, is for the motor-designer to be supplied with 
a set of curves showing exactly the cycle of operations the 
motor will be called upon to perform, and for him to plot 
from them actual curves showing the losses in the various 
parts of the motor at every instant of the cycle at the various 
speeds and outputs. By integrating these losses over one or 
more complete cycles of operations he will be enabled to arrive 
at the probable temperature rise of his motor after running on 
the predetermined cycle for an extended period, and he will 
be able to check its suitability from the mechanical, commuta- 
tion and other points of view by noting the maxima attained 
by the torque, reactance voltage and other quantities. Suit- 
able as this elaborate method may be for special cases, it 
is obviously impracticable for application to everyday crane 
work. A system must be found which will enable the crane 
maker or the engineer who draws up the specification of the 
cranes to specify his requirements in a concise form and in 
such a manner as to ensure his obtaining the right motor from 
the motor manufacturer. Needless to say, the motor must 
be sufficiently large to perform its work satisfactorily, but 


la mistake may easily be made in the rating in view of the 
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short periods during which the machine works at its maximum 
load, so that, if all the circumstances are not borne in mind, 
the result will be the specification of a motor far larger and 
more expensive than is really needed. 

It is to this problem of finding a language through which 
the crane maker and the motor manufacturer can com- 
municate that attention was given at the last meeting 
of the Institution of Electrical Engineers. Mr. C. W. 
HiLL's Paper on crane motors and controllers contained 
a praiseworthy attempt to arrive at a series of formule 
upon which a system of rating for this purpose can 
be based ; but, as pointed out by Mr. ALEXANDER SIEMENS, 
his investigation is not absolutely complete. The formule 
given cover, no doubt, a large range of practice, especially 
with large motors, but the length of time of the indi- 
vidual runs is not taken sufficiently into account to enable 
the method to cover such cases occasionally met with, par- 
ticularly in the case of motors of small size, where the length 
of the separate runs is in excess of the “ time constant of 
the motor employed. The number of variables which must 
be brought in is larger than would appear at first sight if 
the formulz are to be capable of anything like universal appli- 
cation. Perhaps the most complete work that has been done in 
this direction is that of OFLSCHLAGER mentioned by Mr. SIEMENS 
in the discussion. His curves, showing how the relation of runs 
at various load-factors depends on the ratio that the time of 
each run bears to the time constant, are well known in most 
up-to-date designing offices; and the formule given in the 
article to which Mr. SIEMENS referred are as simple of applica- 
tion as Mr. HILL formule and yet show clearly the permissible 
load-factor at which a particular motor can be run under given 
conditions of working period and a given ratio of required over- 
load to continuous rating for standard temperature rise. These 
formule bring out clearly the influence of the different variables 
and show how impossible it is to apply the same rule for rating 
in all cases, The very favourite system of specifying that the 
motor is to give a certain horse-power for an hour with a certain 
temperature rise, although convenient as being easily checked 
by tests, is not equally fair to motors of different sizes. And, 
on the other hand, the simple statement that a motor is to 
give a certain horse-power at a certain load-factor is incom- 
plete if some mention of the length of the run is not made. À 
fuller specification of some sort is necessary, and it is only by 
wide experience of actual working that the most suitable com- 
promise can bearrived at. Another point that must not be lost 
sight of is that the distribution of losses in a motor will not 
be the same for work consisting of a few short runs at a 
heavy load as for work including some longer runs at lighter 
loads and different speeds, even though the average load- 
factor may be the same in both cases. Some other interesting 
points were dealt with in the discussion, and Mr. Davis 
made a good case for the shunt motor, whose claims to use- 
fulness in crane work are often neglected. He cited an 
example where shunt working was an undoubted advantage. 

Even if a theoretically perfect system of rating could be 
arrived at, its value could only be utilised in cases where the 
exact amount of work the crane will be called upon to do are 
known to a nicety—a condition seldom, if ever, realised in 
practice. This vagueness of the requirements is strongly 
brought out by the widely different specifications which a 
motor manufacturer often receives from different crane makers 
who are tendering for the same crane contract. 

The ideal system in cases where the crane maker does not 
manufacture his own motor would be for the crane expert to 
give to the motor designer full details of the exact duties 
which the crane is to perform, and let him, by utilising the 


methods of HILL or OELSCHLAGER, select a motor suitable to 
fulfil the requirements, and thus avoid any attempt at specify- 
ing in terms of brake horse-power and minutes the size of 
motor required. The objection that may be raised is that 
there would be no easy way of checking, by means of a 
test run, that the motor supplied was really suitable for the 
work it is intended to do before it is actually in operation on 
the crane. In the case of foreign and colonial contracts par- 
ticularly, this objection holds good, as consulting engineers 
find it essential to have a ready means of testing the motors 
before they are exported. Moreover, the great difficulty still 
remains—viz., that of ascertaining with any degree of exacti- 
tude what will be the actual work of the crane. 

In ordinary circumstances a crane never goes through the 
samc cycle of operations twice running, and probably at busy 
times will be working far harder than was ever predicted. In 
the hands of careless drivers also, it will experience overloads 
not dreamt of by the engineers who drew up the specification. 
Some amusing examples of the treatment some cranes have to 
stand were mentioned by speakers in the discussion. A large 
factor of safety in the design is thus rendered necessary by the 
large factor of uncertainty of the specification. The aim should 
be to combine the practical experience of the crane expert, who 
has to predict the worst conditions the crane will have to fulfil, 
with the knowledge of the skilled electrical designer, who can 
determine with certainty by what motor these conditions can 
satisfactorily be met. Both must act in accordance with the 
familiar definition of an engineer’s business as common sense 
applied to the use of materials. : 


THE KINGSWAY SHALLOW-TUNNEL TRAMWAY, 
(Concluded from page 621.) 


The first part of our article on the Kingsway Subway was 
devoted to the electrical and general engineering features of 
the tunnel and the track, and we shall now deal with the cars. 
These are of the single-deck type, and are constructed of non- 
inflammable material throughout, in accordance with the Board 
of Trade regulations for the construction of cars for tube rail- 
ways. They are the first cars of the kind constructed in this 
country for tramway purposes. The contractors for the first 
16 are Messrs. Dick, Kerr & Co., who have made them to the 
designs of Mr. A. L. C. Fell, Chief Officer of Tramways. 
Some of the leading dimensions are: Overall length (over 
collision fenders) 33 ft. 6 in., overall width 6 ft. 10 in.; overall 
height 10 ft. 114 in., lengths of platforms 3 ft. 8} in.; seating 
accommodation 36. 

The main floor frame of the car (see Fig. 5) is constructed 
of rolled steel angle and channel bars, strongly put together 
with steel knees and gussets. Side pillars are built up of two 
channel bars placed back to back, supporting the angle steel 
cant rail and the steel carlines. The outer roofing is of mild- 
steel plate. Inside the cars are finished with aluminium sheet 
panels and mouldings, which give to the interior a bright 
appearance. The windows are furnished with spring roller 
blinds, and the ventilators above the windows can all be opened 
or closed simultaneously by turning a small handle at one end 
of the car. By this means the air is driven into the car from 
the front end and is expelled at.the back. 

The floors are constructed of steel plates, on the upper surface 
of which there is a covering of “ Litosilo. As will be seen 
from the drawing, the seats are of thelongitudinal type. They 
are formed of oak slats fixed to angle steel supports. The oak 
and all timber used in the car is rendered non-inflammable by 
a special process. There are altogether 20 16 c.p. lamps on the 
car, 12 of which serve to light the interior. Groups of five 
lamps in series are connected across the 500 volt supply. 
Communication between the conductor and driver is effected 
by means of the familiar mechanical bell and cord running 
along the whole length of the car from platform to platform, 
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this ‘arrangement having been adopted in preference to the 
electric bell system, which always requires a certain amount of 
attention. . | | 

The car rests on two trucks of the maximum traction type, 
which have been specially designed to give a steady riding 
motion under.the varied conditions of service. Steel-tyred 
wheels are used on these, as on all other cars belonging to the 
Council. The electrical equipment, the whole of which has 
also been supplied by Messrs. Dick, Kerr & Co., includes two 
89 B H.P. motors to each car, controllers of standard design 
and over-load cut-outs on the driver’s platform. Non-inflam- 
mable cables are used throughout and are carried in steel 
casings, l 

Magnetic track brakes of an improved type are employed. 
These brakes are applied by causing the motors to act as 
generators:and to send current through the brake magnets. 
(For a description of and tests on electromagnetic track 
brakes see Mr. A. L. C. Fell's recent Paper on Brakes, 
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| the step—when down—above the road. Passerigers, therefore, 


step into the car from the subway platforms just as they 
would from the road. The cars weigh some 14 tons each. 
The exteriors are finished in brown and yellow similarly to 
the other cars on the London County Council tramway 
system. Special efforts have been made to use, as far as 
possible, the Council's standard parts and fittings, and the 
interchangeability thus ensured will facilitate the work of 
maintenance. ij | 

At present the conduit does not extend right down to the 
Strand end of the subway, but the latter part is equipped with 
running rails, and is to serve for the time being as a car depot. 
In order to run the cars into this temporary depot the ploughs 


| are removed at a point where the conduit terminates (a short 


distance beyond the Aldwych station), and a flexible cable is 
lugged into the current collecting gear in place of the plough. 
his flexible cable emerges between the bogies at one side of 
the car, and leads up to a pair of wheels which run on two 
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Fig. 5.— SINGdLE-DROR STEEL CAR USRD IN THE Kinasway SHALLOW-TUNNEL SUBWAY. 


read before the Tramways and Light Railways Association, 
and reported in The Electrician for January 19th, p. 543, 
January 26th, p. 586, February 2nd, p. 635, and February 16th, 
p. 719.) The motors are disconnected from the supply and 
connected up as generators for braking by moving the con- 
troller handle backwards beyond the “off” position; When 
the brake is drawn down on the track rails by electromagnetic 
action, the ordinary brake shoes are automatically applied, 
this being achieved by connecting mechanically the track 
brake to the hand-brake gear. Although the cars are fitted 
with the customary hand-operated brake, the latter is only 
used in case the electromagnetic brake should fail. On a trial 
spin in the subway we were afforded an opportunity of wit- 
nessing the efficiency and smoothness of the braking equipment. 

Sand is dropped on to the metals by depressing two 
foot pedals on the driver's platform, one for each side of the 
car. The lifeguards fitted under the platforms are of the 
Hudson-Bowring swinging-gate pattern, of an improved type, 
and come into action when the hinged tripping gear in front 
is pressed backwards about 3in. Folding steps are fitted to 
the cars, and when “up” the height of the step above the 
subway platforms (about 15 in.) is the same as the height of 


trolley wires, supported by suitable brackets from the side of the 
tunnel. | | 

It will be remembered that. the cars, after leaving the 
Holborn station, have to run down a gradient of 1 in 10, and 
to rise again to the surface at Theobald’s-road on an equally 
severe incline. To avoid accidents on this portion of the line, 
the following signalling arrangements have been installed. 
Shortly after leaving the Holborn station en route to Theo- 
bald's-road, à projection on the car strikes a lever 5 
from the roof of the tunnel, and this causes by electrical means 
a signal lamp in front of the Holborn station to show a red 
light. When the same car emerges from the tunnel at Theo- 
bald’s-road it is checked by an official, who presses a button 
and causes the signal lamp at the Holborn station to show 
green. The next car may then proceed from this station. 

A regular tramway service between the Aldwych station of 
the subway and the Angel, Islington, was commenced last 
Saturday at noon. The distance is some 13 miles, and is 
covered in about 12 minutes. 

Our thanks are due to Mr. A. L. C. Fell and Mr. Maurice 
Fitzmaurice for giving facilities to our 'representative to 
inspect the system, and for information embodied in this article. 
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THE “PIEPER” PETROL-ELECTRIC SYSTEM OF 
AUTOMOBILES. 


Many attempts have been made at various times to devise a satis- 
factory system of automobile propulsion wherein an electrical method 
of transmission between the engine and the road wheels replaces 
the somewhat crude mechanical system of sliding spur gears for 
three or four different gear ratios. In some cases the transmission 
is purely electrical, the engine simply driving a dynamo which sup- 
plies current to the motors which drive the road wheels, either with 
or without accumulators for storing energy when the engine is run- 

ing light. The disadvantage of these systemsis the excessive weight 
0 the electrical equipment, as both the dynamo and motor have 
to be of sufficient size to develop the whole power of the engine. 
In the Pieper system, however, which is described in a recent 
number of L’ Industrie Electrique, the number of organs is reduced 
and only one electric machine is employed, this serving either as 
dynamo or motor as required, thus considerably simplifying the 
construction and reducing the weight. A small battery of accumu- 
lators is carried, which supplies reserve power for starting the car 
and hill climbing, and also is used for starting the engine, working 
the ignition, lighting the lamps and other auxiliary purposes. A 
combined electric clutch and brake is provided, and, as will be seen 
from the description below, the control of the vehicle is remarkably 


tions being controlled by variations in the strength of the field and 
direction of the armature current. The battery consists of 24 Tudor 
cells capable of discharging at 200 amperes for short periods, a 
large capacity is, of course, not required, so that the weight can be 
kept under 150kg. | 

The throttle valve regulating the admission of gas from the. 
carburettor to the engine is governed by the movement of an iron 
core controlled by & solenoid with & double winding. One otf 
these windings is connected across the terminals of the battery while 
the other carries the main current between the dynamo and the 
accumulators. The tension of the spring from which the movin 
core is suspended is so adjusted that when the battery is wel 
charged the engine produces just sufficient power to drive the 
carriage at the speed required and supply the losses in the generator 
and the small current necessary for ignition, excitation and auxili- 
aries. When the car is starting, however, or when ascending hills, 
the discharge current passing through the thick wire winding of the 
solenoid opposes the flux due to the fine wire winding and increases 
the admission of gas to the engine. If, on the contrary, a current 
in the charge direction passes through the solenoid, its action assists 
that of the fine wire winding and tends to close the throttle. 

The whole of the speed regulation of the car is effected by the 
action of the combined clutch and brake pedal and the controller 
worked by a lever at the side, no other control levers being re- 
quired. The action of the controller is as follows: In the neutral 
position all the circuits are broken. The passage to the first notch 
(low speed) performs successively the following operations: (1) 
Closing the excitation circuit with all the field resistance out; (2) 
switching on the armature circuit with the starting resistance in 


| series, thus starting up the engine; (3) closing the ignition circuit, 


causing the engine to fire ; and (4) cutting out the starting resistance. 


| By this means the eugine and dynamo start running, but the speed is 


limited by the field of the dynamo to that value which corresponds to 
the state of the battery. The successive forward positions put 


Fic. 1. - SECTIONAL ELEVATION OF CHAESIS. 


simple. Mr. Pieper has for some years been experimenting on this 
system, and one of his latest carriages was shown at the Paris 
Exhibition last December. 

A sectional elevation of the chassis is shown in Fig. 1. The 
engine is the usual vertical type, with four cylinders, each 10 cm. 
diameter by 10 cm. stroke, with mechanically operated inlet valves 
and low-tension ignition, with a variable self-induction in series 
with the breaks inside the cylinders, so that a more powerful spark 
is produced at the higher engine speede, ensuring more rapid igni- 
tion. This arrangement replaces the usual system of altering the 
timing. Cooling is effected by radiator and fan in theordinary way. 
The carburettor is of the Longuemore type, and the throttle is 
electrically governed, as explained below, so that the power developed 
by the engine is regulated automatically. 

The engine is coupled directly to the dynamo, and the electro- 
magnetic clutch is placed on the same shaft, and also serves as a fly- 
wheel. The clutch connects the engine and dynamo system 
through the usual cardan shaft to the bevel pinion which drives 
the differential on the live back axle. The general idea of 
the arrangement is that one direct gear only is provided, the 
extra torque required for starting and hill climbing being supplied 
by the electric motor drawing current from the accumulators in- 
stead of by mechanical changes of gear ratio. This is only ren- 
dered possible by the extreme flexibility of the modern petrol engine, 
as the variations of speed called for are very large. The advantage 
of not having the engine running at high speeds when starting or 
climbing a steep hill slowly is very great, not only on the score of 
quietness, but also on acceunt of the saving in petrol consumption. 

The dynamo is of the four-pole type separately excited from the 
battery and oe with auxiliary commutation poles in order to 
prevent sparking troubles when running on heavy currents with a 
weak field. The machine, as we have seen, acts as a motor when 
& large torque is called for and acts as a dynamo at all times when 
the full power of the engine is not required to propel the car. It 
can also be used as an electric brake and to drive the car backwards 
when required without the assistance of the engine, all these func- 


resistances into the field circuit and thereby regulate the speed at 
which the set runs. Each of these steps, which are 10 in number, 
corresponds to a speed higher than the last. In passing from one 
speed to another and accelerating the car, energy is taken from the 
battery which causes the 
dynamo to act as a motor 
and reinforce the engine 
until the speed reaches 
the value corresponding 
to the new field strength 
and a balance is attained 
between the battery and 
dynamo voltages. Con- 
versely, in changing to a 
lower speed the dynamo 
voltage increases and 
sends back a charging 
current into the accumu- 
lators. Behind the neutral 
position there are three 
notches, the first position 
acts as an electric brake 
by short-circuiting the 
armature with full field. 
The second backward 
notch reverses the arma- 
ture connections, and places the starting resistance in circuit, 
while at the same time the ignition circuit is interrupted, so 
that the engine and dynamo start to revolve in the reverse direc- 
tion, all the power being in this case taken from the accumulators. 
The third backward position cuts out the starting resistance, so that 
the car can be driven in the reverse direction at a slow speed by 
actuating the clutch. | | 
With the arrangement of a permanent direct drive on a high gear 
it is particularly necessary to have a clutch allowing a considerable 
amount of slip in order to avoid an undue slowing down of the 


Fic. 2. —SgcTION oF COMBINED CLUTCH 
AND BRAER. 


808 


THE ELECTRICIAN, MARCH 2, 1906. 


engine and dynamo when starting. The electromagnetic clutch 
used is very smooth in action, and is combined with a most effective 
electromagnetic brake. A section of the clutch is shown in Fig. 2. 
It consists of an iron disc, mounted on the driven shaft connected 
to the differential, situated between two iron rings each carrying a 
magnetising winding, one mounted on a prolongation of the engine 
and dynamo shaft, and the other fixed to the frame of the car. The 
current in these windings is controlled by the combined clutch and 
brake pedal, which works a small controller and causes current to 
be supplied to either the fixed or moving ring, or cut it off altogether 
for running light. A great part of the braking can, however, be 
done by the main controller, so that this brake is only used for actual 
stopping. The pedal controller is provided with several resistance 
steps, so that the current can be applied gradually. A fusible cut-out 
is provided for the protection of the battery, and a plug is provided on 
the steering column by means of which the clutch current can be in- 
terrupted. A voltmeter and a centre-zero ammeter are provided, 
which show the state of the battery and the current passing in or 
out. Mechanical brakes are of course fitted to the back wheels in 
addition to the electric brakes. 

The control of the vehicle is very simple. The engine is set 
running by placing the speed-control lever in the first notch and the 
car started by slowly releasing the clutch pedal so as to send a 
gradually increasing current through the clutch coils. By this 
means the speed of the car is brought up to that corresponding to 


the lowest speed of the engine, further changes in speed being | 


obtained by manipulating the main controller alone, the clutch not 
having to be touched. Braking down long hills may be effected by 
the speed lever, and the car is stopped by means of the pedal. 

The conditions under which the battery works are particularly 
favourable to long life, as its load consists of short discharges alter- 
nating with short periods of charge. The method can be applied to 
cars of all sizes, and a shunting engine working on this system to 
draw a 250-ton load has been ordered by the Belgian Government. 
In addition to the advantage of the engine being self-starting, the 
use of a battery renders it possible to still drive the car for a fair 
distance on the accumulators alone in the event of a breakdown of 
the engine. We understand that the British rights of the system 
have been acquired by Messrs. Johnson & Phillips, and that a com- 
pany is being formed to place motor omnibuses and touring cars on 
the market in this country. 


THE “CROMPTON” ELECTRICAL PYROMETER. 


The “Crompton " direct-reading pyrometer is used without any 
batteries, and indicates the temperature continuously on the scale, 
no corrections being necessary. It is of the thermo-electric type 
and consists of three essential parts—viz., the thermo-electric 
couple, the indicating instrument and the leads conuecting the 
instrument to the couple. The thermo-electric couple is placed at 
the point the temperature of which is to be determined, while the 
indicating instrument can be placed at any convenient position, 
even at a reasonable distance from the couple. 

When two dissimilar metals are joined together, as shown in 
Fig. 1, and the temperature of one joint is raised, a difference of 


Fic. 1.— THERMO-COUPLE, 


potential is set up and a current flows in the circuit. The value of 
this current depends chieflyon the metals used, the resistance of the 
circuit and the difference in the temperatures of the two junctions. 
By inserting an &mperemeter in the circuit the current can be 
measured, and after a simple series of calibrations the readings of 
the instrument may be used for determining the difference in the 
temperatures of the two junctions. For example, the junction B 
may be placed in a furnace or flue at a high temperature (Fig. 2), 
while the junction A is outside at atmospheric temperature The 
temperature at A being known, that of the joint B can be determined 
from the readings on the amperemeter. 

The couple is formed by welding together at one end two rods or 
wires of dissimilar metals. The welded end forms the hot junction, 
and the other ends of these rods are provided with terminals, frem 
which leads are taken to the indicating instrument, which forms the 
cold junction of the circuit. Fig. 3 is an illustration of the complete 
pyrometer. For temperatures up to 1,000°C. or 1,100°C. the couple 
is constructed of nickel and steel. A nickel rod runs down the 
centre of a steel tube without touching it, and at one end the two 
materials are welded together. At the other end terminal clamps 
for the connecting leads are brazed to the rod and tube, For 


measuring temperatures of boiler flues, superheated steam, and in 
other cases where the temperature does not exceed 500°C., a con- 
stantan copper couple is used. The welded end of the couple is 
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Fig. 2. —ARRANGEMENT OF PYROMETER CIRCUITS FOR MEASURING FURNACE 
TEMPERATURES. 


placed at the point where the temperature is to be measured. The 
temperature of the rest of the couple does not materially affect the 
readings of the instrument. 
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Fic. 3.— Tug ** CROMPTON " 
ELECTRICAL DiRECT-READING 


PYaoMETER, 


Various designs are adopted to meet the requirements of different 
cases, but the following diagrammatic illustrations show a few 
typical forms. For measuring temperatures at various parts of a 
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Fid. 4.—ARRANGEMENT OF THERMU-COUPLE FOR MEASURING TEMPERATURES 
IN STEAM PiPES OP LaRGE DIAMETER. 


steam system, such as valve boxes, steam chests and different points 
of the pipe line, small wells or pockets are fixed at the points where 
the temperature is to be measured, as indicated in Figs. 4 and 5. 
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In cases where the steam pipes are too small to admit of a pocket, 
and where there is no convenient flange joint, the couple should be 
fastened to the pipe and heavily lagged. The lower the temperature 
to which the couple is continuously subjected, the longer it will 
last, and copper- constantan couples, when measuring temperatures 
up to 500°C., are said to have a very long life. The life of the couple 
is considerably increased by protecting it with a renewable steel 
sheath or a porcelain cover, or by embedding it in a shallow trough 
containing silica. Platinum-wire pyrometers resist the action ofthe 
furnace gases permanently if protected by a porcelain tube, but 
couples of this description are costly and easily broken. 

As a rule the indicating instrument is of the sector pattern and 
has a scale about 10in. long (Fig. 6). A smaller instrument can 
be supplied for portable pyrometers and for special cases, such as 
the instruments used in measuring continuously the temperature of 
the superheated steam in a steam motor car. 
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Fic. 5.—ARBANGEMEMT OF THERMO COUPLE FOR MEASURING TEMPRRATUBES 
IN PIPES OF SMALL DIAMETER. 


The scale of the instrument is constructed to take into account 
variations in the temperature of the indicator, these variations 
being measured by a small thermometer attached to the face of the 
instrument. The several arcs are calibrated for different tempera- 
tures of the indicating instrument, and the reading should be taken 
on that are which corresponds with the thermometer reading. For 
this purpose the end of the pointer is finished to a knife edge, which 
crosses radially the whole depth of the scale. Since close 
proximity, of iron may alter the readings to some extent, the instru- 
ment should not be fixed in close contact with an iron mass such as 
a pillar, but where possible it should be fixed to a wooden support 
or brick wall. 
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Fic. 6.—ScaLB or PYROMETER. 


The connecting leads may be of any length within reasonable 
limits, and in ordinary circumstances are of the same material as 
the rods fonningthe couple. With the nickel and steel couple stout 
wires of nickel and steel are used ; nickel wire from tho nickel rod, 
and stcel wire from the steel tube, so that the materials of the couple 
are continuous up to the indicating instrument. In the copper- 
constantan couple the connecting leads are generally of copper and 
constantan. 

We are indebted for the above information to Messrs. Crompton 
& Co., who have recently issued a pamphlet on these instruments. 


— - c ES E em A 


Eiectrically.driven Boat for Dispersing Floating Ice.— A 
boat has been constructed by the Niagara Falls Power Co. for 
the purpose of creating a surface current in theinlet canal of their 
station, so that floating ice may be driven towards the over- 
flow. The boat is 25 ft. long, 10 ft. beam, with a draught of 31 ft. 
Current is supplied by a trolley wireover the canal at 220 volts 
single-phase and a Westinghouse single-phase railway motor 
taking about 75 kw., and running at about 1,000 revs. per 
min., drives the propeller on the boat through gearing at 
speeds up to 275 revs. per min. The double trolley wire is 
40 ft. above the water, and runs over about 400 ft. of the canal. 
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CORRESPONDENCE. 
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BLONDLOT'S *N" RAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: It would be interesting to ascertain whether anyone 
has been able to successfully repeat the experimental proof of 
the objective existence of M. Blondlot's “N” rays and their 
influence on an electric spark, very fully described by M. C. 
Gutton in Comptes Rendus for January 15th last and abstracted 
in your issue for the 2nd instant. 

The writer has been at much pains to repeat M. Gutton's 
experiment, but in this case he has met with no more success 
than he has obtained in repeating M. Blondlot's own experi- 
ments, most of which he has tried with purely negative results, 
provided due care was taken to avoid effecta caused by tempera- 
ture, &c. 

In M. Gutton's experiment, the effect of the N“ rays 
falling upon a spark in a primary circuit is stated to be a marked 
diminution in the brilliancy of another spark in a secondary 
circuit. Under these conditions one would suppose that the 
observed effect must be due to some change in the amount of 
electric energy in the secondary circuit, but the writer has 
ascertained that a very sensitive Duddell thermo-galvanometer, 
which would show a very small percentage of alteration in the 
amount of this energy, gives no indication of any such altera- 
tion whatever.— Vours, &c., A. A. CAMPBELL SWINTON, 

Westminster, Feb. 24. 


THE EXHIBITION AT NEWCASTLE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: You have already, I think, announced in your paper 
that an Electrical Exhibition is to be held in the Exhibition 
Buildings, Newcastle-upon-Tyne, during part of the months of 
March and April. The opening day is fixed for March 24th, 
and the exhibition will run for one month. 

From the support which has been given to it by the electric 
supply companies and the various contractors and engineering 
firms in this district and elsewhere the exhibition is likely to 
be thoroughly successful. Four first-class bands have been 
engaged and arrangements are well in hand for inviting the 
various local authorities, engineering and colliery societies to 
visit the exhibition, 

Throughout the negotiations which have taken place between 
the representative electrical manufacturing companies of tho 
country and those responsible for the management of the 
exhibition, it has been very marked that many firms would 
have been only too glad to have availed themselves of the 
opportunity this exhibition affords for placing their manufac- 
tures before what one may call “an electrical public,” for, as 
is well known, nowhere else in the country has electricity been 
so widely adopted as in Newcastle-upon-Tyne and the sur- 
rounding districts. Apparently many of the manufacturers 
would have exhibited but for the ill-considered resolution, 
under which many of them bound themselves, which was 
adopted by the Manufacturers’ Association. That this reso- 
lution was ill-timed and ill-advised is becoming more and more 
apparent. 

It has been said, and truthfully said, that the reason why 
the gas authorities are still putting up such a good fight against 
their electrical foes is that they are much more businesslike 
und progressive. There is no doubt that gas engineering firms 
would never have bound themselves to refrain from exhibiting 
at any exhibitions of importance. Manufacturers of electrical 
machinery and apparatus are never likely to exhibit unless 
they can see some prospect of gaining advantage thereby. In 
their own interests and in the larger interests of the electrical 
industry throughout the country, they should be free to exhibit 
or not as they think fit. 

It must be remembered that there are numerous manufac- 
turers not affiliated to the Association who are not slow to take 
advantage of the absence of their more formidable competitors, 
whose wares, under ordinary circumstances, would be exhibited 
under the same roof. That this is so is exemplified in the case 
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of the forthcoming exhibition at Newcastle-upon-Tyne, the 
success of which, notwithstanding the absence of some of the 
better known firms, is assured. 

No doubt the enterprise of the firms who have not been so 
shortsighted ‘as to be bound by the resolution complained of 
will reap its own reward.—Yours, &c,  . MEM 

B . ARNOLD B. GRIDLEy, l 
Newcastle-upon-Tyne Electric Supply Co. (Ltd.) 
Newcastle-upon-Tyne, Feb. 21. | 


ELEOTRIC ORGANS. 


Messrs. Norman & Beard, the well.known organ builders, 
are at the present time converting the pneumatically-operated organ 
at Wesley's Chapel, City-road, to electric control. Hitherto the 
manuals in the body of the chapel were connected to the two halves 
of the organ in an elevated position at either side of the chapel by 
means of pneumatic tubing. This system, although perfectly suit- 
able for moderate distances, introduces a disturbing interval between 
the pressing of a key and the action of the organ pipes if the inter- 
vening distance is as much as 120ft., as is the case at Wesley’s 
Chapel. It may be of interest to note that the builders had 
to remove during the process of conversion several tons of 
pneumatic tubing, most of which was of about , in. outside dia- 
meter. The electric installation acts as follows: The depression 
of a key causes a small nickel-plated phosphor bronze bar 
to wedge in between two springy wire contacts of a special 
alloy, and an electric current, under a pressure of about 6 volts, 
flows through its line wire to a small horse-shoe electromagnet 
on the organ fixed vertically with its poles uppermost. A soft- 
iron disc-shaped armature is free to move between the clectrc- 
magnet and the lid of the wooden compartment in which 
the electromagnet and the auxiliary pneumatic motor (to 
which reference will be made directly) are enclosed. The range 
of movement of the armature is only about 455 in. As long as 
the key is not depressed, this miniature armature is held tight 
against & valve seat in the lid by the pressure of air within. But 
when the electromagnet is)cnergised, the disc armature is drawn 
down by the magnet, and the compressed air can pass through the 
opening. This occasions a small pneumatic bellows to collapse, 
which causes the pallct to be pulled down and wind to be admitted 
into the organ pipe. When the key on the keyboard is released, 
the dsc armature is pressed once more against the valve seat 
and the air is cut off from the pipe. The three manuals 
have 61 keys each, and the 183 contacts are arranged in 
three tiers behind the keyboards. Where are 34 drawstops, 
of which five are electrical manual couplers and three mechanical 
pedal couplers. There are also 80 pedals. When a drawstop 
is pulled, an electromagnet is caused to act in the way des- 
cribed above, and the required combination of pipes comes into 
play. When the drawstop is pressed back again, the phosphor 

ronze bar makes contact with another pair of wires, another 
magnet is energised, and the previous state of things is restored. 
The coupler board for coupling the three manuals is in the basc- 
ment of the chapel. It consists essentially of five long barrels 
with a number of radial contacts. When a manual drawstop is 
pulled, the corresponding barrel is rotated by electromagnetic 
means and the radial bars make contact with a row of springy wire 
contacts and the required combination is effected. A special device 
is provided to enable the organist to prepare his combinations before- 
hand, a single touch of the“ stop-switch " enabling him to bring the 
new combination into play just when it is required. It is stated that 
the touch of the keys, even when the whole organ is being used 
coupled together, is as light as that of a piano, since all the organist 
has to do is to work the electrical contacts. We were afforded the 
opportunity of verifying this statement ourselves, and were particu- 
larly struck with the instantaneous action of the organ and the way 
in which it responded when the same note was struck and repeated 
in rapid succession. 


Altogether there are 1,680 organ pipes, which are controlled by 
some 865 electromagnets, The elcctric energy required to operate 
an organ is surprisingly small and we were told that three or four 
dry cells are sufficient. As a rule, however, accumulators are pre- 
ferred. The organ in question is blown by water power and the 
pressure in the wind chest is about 61bs. per square inch. But at 
the Leysian Mission, City-road, where an electric organ has been 
installed by the same firm, the wind is provided by a Kinetic 
blower (of the centrifugal type) driven at 940 revs. per min. by a 
34 H.P. 530 volt motor. An automatic starting rheostat is provided, 
so that the motor is simply started by cutting in the main switch, 
the resistances being automatically cut out as the motor speeds up. 
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PARLIAMENTARY INTELLIGENCE. 


—— 


SECOND READING OF ELECTRIC POWER BILLS. 


The second reading in the House of Commons cf the London County 
Council (Electric Power) Bill and the Additional Electric Power Supply 
Bil has been fixed for Monday next. Mr. Pickersgill (Bethnal Green) 
will move the rejection of the Jatter measure and also the rejection of 
the Administrative County of London & District Electric Power Supply 
Bilt when it comes up for second reading in the House of Commons, Mr. 
Summerbell (Sunderland) has given notice that he will move the rejection 
of the Newcastle-upon-Tyne Electric Supply Bill and the County of 
Durham Electric Power Supply Bill, on second reading, and Mr. Toulmin 
(Bury) um ; given a eimilar notice with regard to the Lancashire Electric 
Power Bill. i 


THE WIRELESS TELEGRAPHY ACT. 


Mr. SYDNEY BUXTON, the Postmaster-General, introduced a bill in 
the House of Commons on Monday “ to continue the Wireless Telegraphy 
Act, 1904.” The bill was read a first time. There are only two clauses 
and they are as follows :— 

1. The Wireless Telegraphy Act, 1904, shall continue in force until 
Parliament otherwise determines, and sec. 6 of that act is hereby repealed. 

2. This act may be cited as the Wireless Telegraphy Act, 1906, and 
may be cited with the Telegraph Acts, 1863 to 1904. 

On Wednesday, the POSTMASTER-GENERAL moved the second 
reading of the bill, and in doing so said that in deference to one or two 
objections he proposed to insert a clause limiting the period of its duration 
to Dec. 31, 1912. i i 

After a brief discussion, the second reading was agreed to. 

[We refer to this matter in our Editorial columns. } 

ROYAL COMMISSION ON CANALS. 

In the House of Commons on Tuesday, in answer to Mr. C: Edwards, 

The CHANCELLOR OF THE EXCHEQUER stated that the formation 
of a Royal Commission to inquire into the working of British canals was 
in a forward state, and that the Prime Minister hoped soon to make the 
necessary arrangements for securing the King’s sanction thereto. 

The Times of Tuesday stated that it is understood that the terms of 
the reference to the Royal Commission on Canals now in course of con- 
stitution will be so comprehensive as to warrant the belief that the 
inquiry will extend over a prolonged period. In addition to weighing 
carefully all the arguments that may be adduced for and against the 
acquisition for the national benefit of the canals in the United Kingdom, 
the Commissioners will probably find it necessary to take evidence with 
regard to the disused waterways owned by railway companies, and to the 
possibility of reruscitating canal traffic by the employment of petrol or 
other power for mechanical propulsion on board the barges or for motors 
on the towing paths. In view of the variety of interests concerned, the 
Commission will be an exceptionally large one, various bodies of traders 
being represented upon it, as well as the railway and other carrying 
undertakipge, the total number of its members being in all probability 
nearly 20. The King's sanction of its appointment is expected to be 
gazetted in about three weeks. 


ROYAL COMMISSION ON LONDON TRAFFIC. 


In the House of Commons on Monday, in reply to a question by Sir 
John Dickson-Poynder, 

The CHANCELLOR OF THE EXCHEQUER said it was impossible 
to give any undertaking as to the introduction of legislation during the 
present session consequent upon the recommendations contained in the 
report of the Royal Commission on London Traffic. The Government 
had not yet had time to consider the recommendations in question. 


HIGHER TBOHNICAL BDUCATION. 


In answer to Sir William Collins in the House of Commons on Monday, 

Mr. BIRRELL (President of the Board of Education) faid that the 
report of the Departmental Committee on the Royal College of Science 
and the School of Mines was receiving the careful consideration of the 
Board of Education. A communication was now being awaited from the 
Senate of London University on the subject, and for the present no more 
definite statement could be made. 


TRADES DISPUTES BILL. 

A Trades Disputes Bill has been introduced by Sir Charles Dilke, and 
is supported by Mr. Keir Hardie, leader of the Labour Party. It is a 
private member's bill, and not the measure promised by the Government 
ans King's Speech. The bill contains four clauses, which are as 

ollows :— 

. * 1. Where an act is done in contemplation or furtherance of a trade 
dispute, the person doing the act shall not be liable to an action on the 
ground that by that act ne interfered, or intended to interfere, either 
with the exercise by another person of his right to carry on his busi- 
ness, or with the establishment or continuance of contractual relations 
between other persons, provided that nothing in this section shall exempt 
such person from liability on any other ground. | 

“2. An agreement or combination by two or more persons to do or 
procure to be done any act in contemplation or furtherance of a trade 
dispute shall not be a ground for an action, if such act when done by 
one person is not a ground for an action. 
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“3. Au action shall not be brought sgainst a trades union, or against 
auy person or persons representing the members of a trades union, in his 
or their representative capacity. 

“4. It shall be lawful for any person or persons, acting either on their 
own behalf or on behalf of a trades union or other association of indi- 
viduals, registered or unregistered, in oontemplation of or during the 
continuance of any trade dispute, to attend for any of the following pur- 
pose: at or near a house or place where a person resides, or works, or 
carries on his business, or happens to be—namely, (1) for the purpose of 
peacefully obtaining or communicating information ; (2) for the purpose 
of peacefully persuading any person to work or to abstain from working." 


MISCBLLANEOUS. 


Post Office Telephone Service. —Mr. Nield (Ealing) has given notice of 
the following two questions : (1) To ask the Postmaster-General, upon 
what principle the ofticial charges for the telephone service in the suburbs 
of London are based ; and why the department are making a fixed charge 
of £15 per annum or thereabouts, plus message rate, for the use of a 
telephone in part of the northern postal district, and within six miles of 
Charing Cross; and whether there is any prospect of this charge being 
reduced, with a view to popularise the service. (2) To ask the Post- 
master-General, whether he is aware that considerable dissatisfaction 
exists among subscribers to the Post Office telephones in connection with 
the working of the central exchange of tho Post Office telephone system; 
and whether he will instituto an inquiry for tho purpose of ascertaining 
the cause of such complaints, and take steps to remedy any matter 
appearing to call for alteration or amendment. 

Standing Orders.—The following Scotch Bills were partly considered 
for compliance with Standing Orders on Tuesday, but were postponed 
with the object of allowing the promoters to endeavour to secure further 
consents : Ardrossan, Saltcoats & District Tramways, Duofermline & 
District Tramways and Falkirk & District Tramways. : 


The following Bills were read a first time in the House of Lords on 
Monday: — Cumberland Electricity & Power Gas, Wallasey Tramways & 
Improvementa, Buenos Ayres Grand National Tramways, County of 
Durham Electric Power Supply, Crediton Lighting & PowersFolkstone & 
District Electricity Supply, Kent Collieries Electricity Supply, Kent 
Electric Power, Newoastle-upon-Tyne Electric Supply, Nottinghamshire 
& Derbyshire Tramways, Preston, Chorley & Horwich Tramways, 
Shropshire, Worcestershire & Staffordshire Electric Power, South Lan- 
enshire Tramways (Extension of Time), Southport & Lytham Tramroad 
(Extension of Time). 

The Bacup Corporation Bill and the Corporation of London (Black- 
friars and other bridges) Bill were read a second time in the House of 
Commons on Monday. ' 

The London County Council (General Powers) Bill and the Macclesfield 
& District Tramways Bill were read a second time in the House of 
Commons on Tuesday. l 

The London Outer Circle Railway Bill and the Manchester Corporation 
Bill were read a second time in the House of Commons on Wednesday. 

The consideration of the West Yorkshire Tramways and the two Sand- 
gate, Folkestone & Hythe Tramway Bills at this stage, has been post- 
poned until Tuesday, March 6. 


Petrol-Electric Car on the Delaware & Hudson Railway. 
— Following the lead of the North-Eastern Railway, who some 
time ago experimented with a self-contained petrol driven 
railway car with electric transmission, the Delaware & Hudson 
Railroad Co. have had a somewhat similar car constructed, 
which completed a trial trip from Schenectady to Saratoga on 
February 2nd. The power is derived from a horizontal petrol 
engine built in England by the Wolseley Tool & Motor Car 
Co., of Birmingham. The engine has six cylinders, 9 in. 
diameter by 10 in. stroke, and develops 160 B. H. P. at 450 revs. 
per min. and the peculiar plan of firing charges of black 
powder inside one cylinder is adopted for starting. Both high 
and low-tension ignition are provided. A six pole 120 kw. gene- 
rator by the General Electric Co. with auxiliary commutating 
poles is coupled directly to the engine, and is excited by a 53 kw. 
two-pole compound-wound exciter working at 110 volts and 
driven by a Morse silent chain. The two motors are standard 
G.E. 69 railway motors. Speed regulation is effected by 
alteration of the gencrator voltage by varying the excitation in 
addition to series parallel control. The controller is semi- 
automatic and can be set for any predetermined maximum ac- 
celeration. "Tho reversing handle has five positions —namely, 
series ahead, parallel ahead, off, series reverse and parallel 
reverse. Arrangements are provided to prevent the motor 
connections from being changed from series to parallel until 
‘the resistance is put in the field circuit of the generator. 
‘According to the Street Railway Journal the trial trip was most 
successful. The acceleration was smooth and rapid, and a 
maximum speed of 40 miles per hour was attained. 


LEGAL INTELLIGENCE. 
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Cooper Patent Anchor Rail Joint Co. (Ltd.) v. London 


County Council. 


Before Mr. Justice Swinfen Eady, on Tuesday, plaintiffs claimed an in- 
junction to restrain defendants and their ngents from infringing plaintiffs’ 
lid patent (23,578 of 1898 and 14,941 of 1899). Damages were also 
claimed, 

Defendants in 1904 used plaintiffs’ patent rail joints in the construction 
of the Brixton electric tramways. The validity of the patent was dis- 
puted, defendants alleging it had been anticipated by the publication of 
a number of British and foreign patent specifications and other publica- 
tions. Defendants further said that, having regard to the published 
knowledge at the date of plaintiffs’ patent with respect to methods of 
jointing rails of railways, electric tramways, &o., by bolting, riveting or 
welding a short length of inverted rail or T-iron to the undersides of the 
end of the rails to be jointed, and sinking the same in earth or conorete, 
no invention was required to produce the joints described in plaintiffs’. 
claim, and that the letters patent was invalid for want of subject 


matter. | 

Mr. CRIPPS, K. C., for plaintiffs, said the invention related to n joint or 
method of joiotiog rails where a tramway or light railway was laid on a 
bed of conorete. In modern tramway construction the rails were laid on a 
bed of concrete. As soon as that method of construction became 
general, and more particularly after the introduction of electric cars 
which were of great weight and went much faster than the ordinary 
horse cars, one of the main difficulties was found to be how to join the 
rails to one another so as to get a joint satisfactory as to cost and life. 
lt was an extremely difficult problem in tramway work, and Mr. Cooper 
was the first to solve it. Since Mr. Cooper’s invention substantially all 
tramways had been laid with joints of the character described in plain- 
tiffs’ specification. The invention was one of immense utility, and 
removed a difficulty which had been in the way of tramway engineers for 
a number of yearr. The extensive use of the joint had led to Mr. Cooper 
and the company securing the advantage of a large number of royalties. 
Except at Swindon the present was the only instance where the right 
to royalty had been refused and the patent rights called in question. 
The London County Council had paid plaintiffs’ royalties in respect of 
user, but after a time they thought they could upset plaintiffs’ patent, and 
this was the reason why the present action was brought. Plaintiffs’ rail 
joint was admirably adapted for preventing loss of electric current. ‘Tho 
method of attachment was such that no current was lost by leakage. By 
fastening the piece of rail underneath the current was allowed to pass the 
joint without loss. In some tramways a bonding piece of copper was 
used, but with plaintiffs’ joint the copper bond was no longer nesessary. 
Tramways laid with plaintiffs’ joint without any provision for bonding, 
except that obtained from the joint itself; had so far been found to work 
perfectly satisfactorily. Bonding, however, might be used in connection 
with plaintiffs’ joint, but having regard to experiments and to the 
experience of plaintjffs they considered that the copper bonding was not 
necessary. he Abehor rail joint really provided a continuous rail. 
It combined the advantages of a welded joint without any of its dis- 
advantages and with the addition of anchorage to the concrete underbed. 
The defence raised, in substance, was lack of novelty. All the American 
specifications which defendants relied upon, s» far as he (Mr. Cripps) 
could see, referred to old railway construction as apart from the new 
tramway construction, and instead of assisting the tramway engineer 
they diverted his attention to the old railway method, which could not 
be applicable ae regarded tramways laid upon concrete. With regard to 
the allegation of prior user, Kincaid’s chair joint was not one which was 
applicable at all to what was required as a result of electric traction. It 
was a joint which was neither anchored nor rigid. Ia the specifications 
defendants relied upon there was nothing approaching the rigid anchor 
joint which was the subject of plaintiffe’ claim. There was no greater 
test as to whether there was invention than that of utility. It wasa 
strong element to find that the invention claimed provided something 
which was much wanted, but previously could not be obtained, and 
plaintiffs’ invention soon came into universal use. Apart from that there 
was the combination applied for a new purpose and under new conditions. 

Mr. JAMES SWINBURNE said he had studied plaintiffs! specifications 
as well as the alleged anticipations. The subject of joints at the date 
before plaintiffs patent presented a problem. Plaintiffs’ anchor joint 
solved that problem. What the ioventor did was to make an exceedingly 
rigid joint which also had the property of being anchored down in the 
concrete so that it never came away and there was nothing to fall down 
when the car cameoverit. The result is that the rail becomes practically 
rigid. Apart from anchoring, plaintiffs also made a joint for electric rail- 
ways which was a good conductor eleotrically. If you got a joint Bo 
strong that there was no movement between the parts it was possible to 
get good electrical conductivity. The irregular shape which the joint 
possessed was necessary for anchoring. The anchoring in the concrete 
was part of the invention and necessary in order tc get the result. The 
practice of tramway engineers with reference to rails through which a 
current of electricity might have to be passed was to use fish plates, but 
fish plates did not make a good electrical contact because there was always 
some working between the fish plates and rails. They had a copper bond 
which stretched from one side to the other and made a good contact. It 
was flexible in itself, so it stretched when the rail stretched. 

Sir ROBERT FINLAY: I may say there is no question about 
infringement; but we do not use this for conducting electricity at all. 
That we use the inverted rail at the joint there is no doubt, but we have 
a different system so that the electricity does not return, 
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As to the Anthony specification, WITNESS raid that what that 
inventor wanted to do was to get a joint as flexible as the railway line. 
To make an ordinary tramway like a railway would simply smash the 
concrete up. Tramway engineers started by copying the railways and got 
into difficulties, and now the way of solving the difficulty was to depart 
radically from railway practice, Cooper not only anchored the jeint, 
which was what be claimed, but he also anchored the whole rail, and 
that part of the invention which was not claimed was used by other 
people, who anchored tlie middle of the rail in addition. He thought the 
whole idea of anchoring down of the tramway joins was due to Mr. 
Cooper, and it was olearly expressed in the specification. 

Cross-examined by Sit ROBERT FINLAY. Apart from the tram rails 
being at the same level as the street elasticity would be just as desirable 
for a tramway as for a railway, would it not ?—No, because it is possible, 
and, in fact, easy to make the tram rails rigid. Elasticity in a railway 
means buroing more coal. It would be better to avoid that if you could, 
but you cannot. 

Do you say that, in your view, rigidity would be a good thing in rail- 
ways themselves? Yes, I think so, if you could get it. At any rate, it 
would be a good thing as far as the coal bill goes. 

Plaintiffs complete specification says :—' My said invention relates to 
the method of jointing rails for railways, tramways and the like.“ Where 
do you get in this specification anything to confine it to tramways ?—A 
tramway means a street railway or light railway. I confine this specifica- 
tion to concrete tramways. 

Then the novelty in plaintiffs’ patent is in bedding the joint in the 
concrete ?— Yes, the novelty is taking an old joint, if you like to put it so, 
and embedding it in the concrete, but you use the joint to some extent in 
a different way. All these joints mentioned in the defendants’ particulars 
have been rail joints of the same mechanical principle so far as the iron 
goes as Cooper’s, but they are working to different circumstances because 
there is expansion and contraction in them, and they are not supported 
underneath. 

You agree with me that the process of anchoring supports for the rails 
into cement is old ?—No, I do not think it is. 

It is as old as Da Féral? —No, his rails are very thin things at the 
top, and he has simply put sorts of chairs. They only go down about 
the depth of the setts. That is no more anchoring than the plates. 

Re-examined by Mr. BOUSFIELD : Leslie's joint was not one which 
could be made absolutely 1igid like plaintiffs’. 

Mr. E. M. LACEY, M.I.C.E. (of Lacey, Sillar and Leigh) said he had 
advised the Corporations of Rochdale, Barry, Colchester, Batley, Belfast, 
Swindon and Trafford Park, with regard to their tramways, and in 1897 
he was concerned with the Blackburn tramways. In the work that was 
done with the Blackburn tramways in 1897 they used a six-hole fish- plate 
on & portion of the section and the six-hole fish-plate and a sole-plate 
on another portion. It became necessary to relay the tramway about 
two or three years afterwards. In that time the tramways got into a 
very bad condition. Of course, the rail used was rather a light one and 
that had also to do with the trouble, but using heavy cars, the old 
form of joint, the fish-plate joint or the sole-plate joint was absolutely 
no good. The trouble was mainly at the joints, because at that time they 
were using a 45 ft. rail only, now they were often using a 60 ft. rail and 
they found it necessary to anchor it at intermediate places. The water 
action underneath the joint was the result of using only a fish plate or 
sole plate which gradually made a cavity. The concrete was worn away 
and the pumping action displaced the setts. A hammering action was also 
created. at the point owing to the jumping of the car. The leap-frog 
action of the car tended to flatten the wheels and heavy costs were 
occasioned in maintenance. Before date of plaintiffs’ specification 
there most decidedly was a want for a rail joint suitable for tramway 
work. At first he was not at all satisfied as to whether or not the anchor 
joint was one that would meet the difficulties, He tried it experimentally 
at Blackburn about 1899 er 1900, and they found it so satisfactory tbat 
they had used it ever sinc», 

Have you in any of your works used the Cooper anchor joint alone, 
omitting altogether the bonding? Nes. I had some done at Blackburn 
as a trial, and I found on testing that we got as good a conductivity over 
the rail joint as over an equal length of rail. 

_ Were some of them actually laid down in that way without bonding? — 
Yes. I believe they are there now. Ido not know that they have been 
bonded. As regards the laying down of any system of tramways he 
should certainly advise the use of the anchor joints. 

Cross-examined by Sir ROBERT FINLAY : He did regularly dispense 
with copper bonding. Engineers always liked to have a good factor of 
safety, so he preferred to put in either a single or a double bond in addition. 

Mr. JOHN NICHOLLS, Clerk of the Works to Wigan Corporation 
since 1888, also gave evidence for plaintiffs. 

For the defence, Mr. DUGALD CLERK said he had carefully con- 
sidered plaintiffs’ specification and he saw nothing new in it. Looking at the 
patent he did not tind that anchoring was part of the invention claimed 
or as the invention. His view was that the invention was clearly appli- 
cable first to railways and then to tramways. 

It was applicable both where the rail was above the level and where the 
the rail was below the level. The invention had nothing whatever to do with 
the setting in concrete. He could hardly think of engineering conetruc- 
tion that did not have anchoring. Leslie in his patent specified an inverted 
rail as one method of making a joint. It had long been known that a 
tramway must be a rigid construction, not because it was best for running 
smoothly, but because if there was not rigid construction it would throw 
up the roadway. Granite beds for tramways had been in use for at least 
ten years before date of plaintiffs’ patent. Kincaid had a series of holes 
dug in the track, then he put in his chair and filled up with concrete, 
leaving room for the setts. Witness could see no novelty whatever 
ia anchoring. Leslie, McNair and other specifications had the same 
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object as Mr. Cooper—to produce a strong and rigid ee Very few 
engineers would rely solely on plaintiffs’ joint for conductivity. They 
tried to supplement even a copper bond. One could not be too careful 
with regard to conductivity in connection with tramway construction. 

Mr. L E. WINSLOW, tramway engineer, also gave evidence for 
defendants. 

Sir ROBERT FINLAY, in summing up the case on behalf of defend. 
ants, submitted that there was no novelty in the anchoring, the point to 
which the patent was then reduced, and that it was not claimed 
in the patent. Ifthat was the point of the patent the patentee ought to 
have expressed himself in very different terms. No one reading the 

cification would have supposed that the claim related to the form of 
the joint and to the superior advantages to be got from the inverted rail 
bolted or riveted to the rail on which the tram ran. It was impossible 
to treat the patent as only applicable to tramways; it was applicable to 
railways as well as tramways. Embedding the rail into concrete was an 
incidental advantage you would get in dealing with tramways, but it was not 
claimed in the specification. The claims were confined to the nature of 
the joint, the inverted piece which might be bolted, riveted, or welded to 
the foot of the rail. He submitted that the claim was entirely confined 
to the joint, which was admitted by plaintiffs’ witnesses not to be novel. 
The caso was reduced to this, that on the reading contended for by plain- 
tiffs the patentee only pointed out one process for carrying out Leslie’s 
patent. On the other part of the case he asked his lordship to say that 
there was no novelty in anchoring in concrete. 

Mr. CRIPPS, K.C., replied, and his lordship reserved judgment. 


Fox v. Birmingham Corporation. 


At Birmingham County Court on Thursday last Thomas Fox, labourer, 
applied to Judge Bray for compensation under the Workmen's Compensa- 
tion Act for injuries alleged to have been caused whilst doing work in 
defendants’ service in connection with the construction of a tramway. 
The construction work had been carried out by Messrs. Wm. Griffiths & 
Co. prior to the accident, which occurred while applicant was engaged in 
levelling up the road. For defendants it was submitted that applicant 
was not engaged in employment to which the act referred ; he was not in 
the employ of the firm undertaking the engineering work, and the tram. 
ways had 1 completed. 

His HONOUR said the expression engineering work” indicated a 
physical area on, in or about which the workman must be employed in 
8 be that the case might come under the act. Where applicant was 
employed was not within such a physical area, and levelling-up work was 
independent of the work of construction. He was not, therefore, enti- 
tled to compensation. 


J. Defries & Sons (Ltd.) and the Helios Mfg. Co. v. the 
Electric & Ordnance Accessories Oo. (Ltd.) 


This case came before Mr. Justice Joyce in the Cbancery Division 
yesterday. 

Mr. Younger, K.C., and Mr. J. D. Israel, appeared for the plaintiff, and 
Mr. A. J. Walter and Mr. J. C. Gray for the defendants. 

Mr. YOUNGER, K.C., in opening the case, said it was an action 
brought by plaintiffs for an injunction to restrain defendants from selling 
and passing off arc lamps under the name of Stewart Arc Lamps 
without properly distinguishing, and the case was somewhat peculiar 
in its facts, and raised one or two interesting questions of law. 

Counsel proceeded to outline the case, and was addressing the Court 
when the hearing was adjourned. 

[A full report of this action will appear in our next issue.) 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


amer — 


APPOINTMENTS VACANT AND FILLED. 


The Cambridge Scientific Instrument Co., Carlyle-road, Cam- 
bridge, require a good mechanic accustomed to suspending delicate 
galvanometers: also a junior test-room assistant to assist in the 
manufacture and adjustment of electrical instruments. See adver- 
tisements. 


London County Council require an electrical and mechanical 
engineer and an assistant electrical engineer to be responsible, under 
the chief officer of the Fire Brigade, for matters connected with elec- 
tric lighting and heating at places of entertainment. The salaries 
are cipe and £200 a year respectively. Applications by 10 a.m. 
March 12. 


Ferranti Limited, Hollinwood, Lancs., require a first-class 
draughtsman, accustomed to l.t. and h.t. switch-gear work. Seo 
an advertisement. 

A chief of test room is required, up to date in testing of three-phas: 
direct-current machinery. See an advertisement. 


A telegraph operator is wanted for wireless telegraph installation, 
expert in reading by sound and European and American Morse. 
Applications to Messrs. Abel & Imray, Birkbeck Bank chambers, 
Holborn, London, W.C. See an advertisement. 
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Barking District Council require a meter superintendent in. 
spector. Applications by noon March 8. 


Southend Council have appointed Mr. G. Parry, West Ham, 
charge engineer at £3 per week, and Mr. A. Wiseman, Southend, as 
switchboard attendant. 


Mr. E. Fenton, of York, has been appointed, at a salary of £100 
per annum, assistant electrical engineer at Bridlington Corporation 
electricity works, in succession to Mr. Simpson. There were 180 
applicants. 


Beckenham. —The salary of the electrical engineer (Mr. J. E. 
Tapper) has been fixed at £275 per annum as from Nov. 22 last. 


Blackrock (Ireland).— Last week the Council decided to enter 
tain a proposal to form a syndicate to take over the Council’s pro- 
visional order of 1901 and to undertake the supply of electricity in 
the district. 


Bradford.—At the meeting of the Electricity committee on Friday 
last, the electrical engineer (Mr. A. 8. Blackman) submitted a return 
as to motors and arc lamps let on hire at March 31, 1905." This 
scheme was inaugurated in Nov., 1896, but depreciation was allowed 
for the first time for the year ended March 31, 1908, and since that 
date depreciation has been regularly allowed. Particulars are as 


follows :— 
Motors, Are Lamps. 
On the supply and in stock.............. £44,305 7 9 £2,569 3 9 
In use at works seve 1,355 10 10 427 8 7 
Original cos £45,660 18 7 £2,996 12 4 
Lees depreciation, viz. :— 
Year to March 31,1903 .. £2,507 7 3 
Do. 1904.. 2,700117 2 
Do. 1905 .. 2,739 13 1 
— £7,948 17 6 
Neb cost 22. 42 ( 5 £37,712 1 1 
Stock of tools, fittings and accessories .... 677 2 2 
Less depreciation, viz. :— 
Year to March 31, 1903 .. £248 13 5 
Do. 1904 .. 295 15 5 
Do. 1905 .. 299 13 3 
— £844 2 1 
Nees 8 £2,152 10 3 
Stock of tools, fittings and accessories 486 18 11 
!! ⁵ĩð2 ene . . . . . £38,389 3 3 22,239 9 2 


Engineer’s valuation at March, 1905 ....£30,441 0 0 £1,498 0 0 

The receipts of the electricity department for the past year were 
£94,958 and the working expenses £45,022, leaving gross profit 
£49,936, the net profit being £8,710. 


Callender’s Cable Works in Germany.— A number of statements 
have appeared as to the probability of Callender’s Cable & Con- 
struction Co. (Ltd.) establishing works in Germany for the manu- 
facture of Callender cables. The report (which is, however, uncon- 
firmed) further states that if works are established in Germany, the 
company’s fine works at Erith will be unaffected. 


Cambridge.—The Paving, Drainage and Lighting committee 
having recommended that consent be given to the National Telephone 
Co.'s application to lay their wires underground in the borough, on 
condition that the company pay the Corporation a rent of 14d. per 
yard per annum until September, 1908, and 2d. per yard from that 
date until the termination of the agreement (January, 1912), the 
recommendation has been adopted by the Council. 


Chile.— A concession has been granted to the Tabolan Electric 
Co. for the supply of electricity for lighting and power in the towns 
of San Francisco de Limache and Limache. 


Croydon.— The proposal to appoint Mr. T. B. Goodyer, general 
manager for the present lessees of the tramways (the British Elec- 
tric Traction Co.) as general manager of the Corporation tramways 
at £600 per annum was further discussed by the Council on Monday. 
It was ultimately decided to refer the whole question back, with 
instructions to bring up a complete report as to the management of 
the tramways. 


Customs Decisions.—The customs authorities of the Argentine 
Republic have decided that, amongst articles admitted free ot duty, 
the following shall be included: Rails of iron or stecl, ties of iron, 
couplings for railways and steam or electric tramways and plant 
destined for the installation of electric tramways and electric trac- 
tion (including cars and motors, cables, trolleys, wire reels, brakes, 
wheel tyres, lightning conductors, fuse boxes, springs, insulators, 
controllers, wheels, rosettes, intersections and switches). 

Under the new import duties levied on goods entering British 
India electrical, electric lighting, galvanic and telephonic instru- 
ments are subject to a duty of 5 per cent. ad val. 


Dartford.—The Council have reduced the price of current for 


power to 14d. per unit where the demand exceeds 15,000 units per 
annum. 


Dundee.—The Corporation contemplate the promotion of a pro- 
visional order to authorise (inter alia) the construction of two new 
tramway routes. It is also proposed to obtain authority to run 
motor vehicles as feeders of the tram way system. 

The Tramway committee have decided to recommend the Council 
to acquiesce in a proposal made by the Dundee & Broughty Ferry 
Tramway Co. in regard to certain division of fares over the com- 
bined routes of the Council and the company, and that the same 
conductors and drivers shall be in charge of the respective cars 
from end to end of the route. 


Electric Launches.—Cardiff Parks Committee have decided to 
purchase an electric launch, 30 ft. in length and capable of carrying 
about 40 passengers, for use on Roath Lake. 


Electric Traction in Switzerland.—A concession has been 
granted to a syndicate, including M. J. E. Dunand, of Geneva, for 
an electric tramway from Versoix to the Sauverny Bridge on the 
French frontier. The estimated cost of the tramway, which is to 
be a single line of 1 metre gauge and 5:2 km. in length, is 
£38,000, of which £7,900 will be for rolling stock. 


Electrolytic Refining of Lead.— Messrs. Locke, Blackett & Co., 
Newcastle on-Tyne, have decided to adopt the Heroult electrolytic 
method of refining lead. The fact that electric energy can be 
obtained at a very low rate in Newcastle has induced Messrs. 
Locke, Blackett & Co. to adopt the process. 


Exeter.—The Electric Lighting committee recommend the 
Council to apply for sanction to borrow £15,500 for extension of 
mains. 


Falmonth.— The erection of the electricity works has been com- 
menced. 


Faversham.—The salary of the electrical engineer (Mr. G. 
Somerville) has been increased to £200 per annum. 


Great Bastern Railway.—The directors are considering the 
question of running an electric motor train between Clacton, Frinton 
and Walton. 


Harwood (Lancs.)—The Board of Trade propose to remove the 
Rishton, Great Harwood and Clayton-le-Moors electric lighting 
order. 


Hey wood.—The Corpora’ ion's electric e which will form 
a link in the projected tramway route from Halifax to Liverpool, 
were officially inspected yesterday (Thursday). 


Hoylake and West Kirby.—The salary of the electrical engineer 
(Mr. H. G. McHaffie) has been increased to £320 per annum. 


Islington (London).— This n Council will further con- 
sider the recommendation by the Lighting committee to supersede 
714 incandescent gas lamps in 15 miles of street by 245 flame arc 
lamps at an estimated cost of £21,011. 


Italy.—The Italian Electric Tramways Union have been 
authorised by the Italian Government to construct and work an 
electric tramway between San Martino d'Albaro and Borgoratti. 


Jerusalem.—It is reported that the Sultan has granted an elec- 
tric lighting concession for this city and for the construction of 
electric tramways through the city to Bethlehem, Bethany and 
probably to Jericho. 


Lancaster.—A special Council meeting is to be held to consider 
a recommendation to reject the proposal to lease the electric lines 
in the borough to a company, but to give facilities to the company 
for acquiring the horse tramway and so end the difficulty as to 
carrying the municipal tramways to Skerton. 


Leicester.— The Chairman of the Tramways committee (Coun- 
cillor Flint) stated at the Council meeting on Tuesday that during 
1905 the tramways carried nearly 26,000,000 passengers, the total 
receipts being £109,540. 

Working expenses were £63,827, and of the balance (£45,712) £21,826 
had been paid as interest, £12. 1s. 7d. as income-tax, and £10,664 as 
sinking fund, leaving £14,063, which they purposed putting to reserve. 
Councillor Flint said he had no objection to create a depreciation fund, 
but the time had not come yet for that. What they wished to do was 
to lay by all their profits until they had a reserve equal to any 
emergency which might arise. If, after they had a reserve of 
£100,000, the committee desired to dispose of the profits in any 
other way, it would he for the Council to say what that should be. 
Since they had altered their system of instruction of motormen they had 
had fewer accidents. They had put down new automatic points, which 
would be a saving, and their power costs were the lowest in the kingdom 
with the exception of Leeds and Huddersfield. They had confidence in 
their manager and also in their electrical engineer. With regard to the 
proposed increase in the salary of their manager, Mr. Lucas received 
£350 when they took over the tramways five years ago, and it was now 
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proposed to increase it to £400. The duties of the office had greatly 
increased and the salary was the lowest in the kingdom, having regard 
to the undertaking. 

Several members congratulated the committee, the electrical 
engineer, and the manager upon the successful working of the 
undertaking. The report was then adopted. 


Light Railways.—The Board of Trade have confirmed the 

Ryhope, Seaham, Murton and South Hetton Light Railways Order, 
1906. 
The Light Railway Commissioners held an inquiry on Thursday 
last at Middlesbrovgh into the application for an order authorising 
the construction of the Middlesbrough and West Hartlepool light 
railway and a transporter bridge over the river Tees. AE. 

. The engineer (Mr. G. G. Eapy) said the proposed light railway would 
.be 74 miles in length, and the novel feature of the scheme was the bridge. 
The line would be of 3 ft. 6 in. gauge and single-deck cars would be used. 
The span of the conveyor bridge would be 500 ft. and the conveyor car- 
riage would accommodate 600 passengers on a single journey. 

The CRHAIATAN of the Commissioners said Middlesbrough Corporation 
(who own a ferry and opposed the scheme on this ground) had no mono- 
poly in regard to a ferry, and go far as local evidence was concerned the 
Commissioners were satisfied on this point. Unless, however, the pro- 
moters came to terms with Middlesbrough Corporation in the mean- 
while, the Commissioners would sit in London next month to hear engi- 
neering evidence on behalf of the Corporation. 

The Board of Trade have granted an extension of one month 
(from Feb. 23) to permit of the negotiations being completed for the 
construction of the Llandudno & Colwyn Bay Light Railway. 
Messrs. Bruce Peebles & Co. have entered into a provisional agree- 
ment to take over and complete the line. 

The Light Railway Commissioners will grant an order for the 
construction of the Clayton West and Darton light railway, referred 
to in our last issue. 


Llanelly.—The South Wales Electrical Power Distribution Co. 
have paid the Council £1,000 in accordance with the terms of the 
agreement as a contribution towards the costs incurred by the 
Council in obtaining their provisional order, &c. The Corporation 
have sought the advice of the Local Government Board as to the 
allocation of this money, and have now asked that taxed bills of all 
the cost be forwarded to them. 


London County Oouncil.—At Tuesday's weekly meeting the 
Highway's committee submitted a report dealing with the organisa- 
tion of the Council's tramway staff. 

In view of the agreement with the North Metropolitan Tramways Co., 
which was to come into effect on April 1, the committee had considered a 
report by the chief officer of the tramways. Dealing first with the North 
Metropolitan tramways, the committee stated that the total amount of 
the present salaries of the officials of the company (apart from the em- 
: ployés) whom it was suggested should be temporarily engaged by the 
Council was £8,000. It was not proposed to transfer the services of the 
managing director, the consulting engineer and certain other officials. 
There were, however, certain new posts of a permanent character which 
it was considered it would be desirable to create in connection with the 
electrification of the lines, as experience had shown in the case of the 
southern tramways that it was desirable that the work from its inception 
should be under the direct supervision of the officials who would after- 
wards be responsible under the chief officer for the working of the 
system. The posts, for which it was suggested that applications should 
at once be invited by public advertisement, were as follows: One resident 
electrical superintendent for the Council's northern tramways, proposed 
salary £300 a year, rising by two avnual instalments of £25 to £350 a 
year; one district traffic superintendent at £300 a year, rising to £350 ; 
one assistant rolling-stock superintendent at £250 a year; and one per- 
manent-way engineer at £250 a year. To provide the chief officer of 
. tramways with additional assistance of a general character, the com- 
mittee recommended that Mr. Farquharson, general secretary of the North 
Metropolitan Tramways Co., be appointed general assistant in the de- 
partment at a salary of £400 a year, rising to £500. Agreed. 

The committee further recommended the following increases of salaries 
in the tramways department: Mr. J. H. Rider, electrical cngineer, from 
£1,000 to £1,100 a year on April 1, 1906, and to £1,200 year on April 1, 
1907: Mr. J. K. Bruce, traffic manager, from £800 to £850 a year on 
April 1, 1906; Mr. J. Shepherd, assistant electrical engineer, from £500 
to £550 a year on April 1, 1906, and to £600 a year on April 1, 1907. 
Mr. C. R. Johnson to be district traffic superintendent, and his salary to 
be increased from £250 to £265 a year; Mr. G. Dickens, superintendent 
of stores, from £220 to £235 a year ; Mr. J. Terry, to be assistant district 
traffic superintendent, and his salary increased from £185 to £200 a year ; 
Mr. W. J. Crane, clerk, from £150 to £160 & year; and Mr. J. Brown, 
traffic time-table clerk, from £145 to £155 a year. — Consideration of these 
recommendations postponed, 


Lucan-Leixlip Tramway.—On Friday last the Judicial Com- 
mittee of the Privy Council made a provisional order for the con- 
struction of this line (1 mile in length), which will practically be an 
extension of the Dublin and Lucan tramway. It is proposed to 
form & company with a capital of £3,000 to carry out the construc- 
tion work and the electrical equipment. 


Malta.—In 1904-5 the tota] number of units generated at the 
Government electricity works was 1,111,174, against 1,062,744 in 
the previous year. There was a saving in 1904-5 of 1˙57 lb. of 


coal per unit compared with 1903.4. "The revenue was £17,020 in 
1904-5 compared with £17,121 in the previous year, a decrease of 
over £100. Working expenses (including interest on capital, reserve 
fund, &o.) amounted to £12,654. The total capital expenditure at 
March 81, 1905, was £62,943. | 

Marylebone (Gondon).—Customers who so desire are to be 
charged for current upon the following provisional scale: ] Ordinary 
lighting 8d. for 500 hours on maximum demand and 1d. after; 
power 2d. and 1d; basement lighting 2d. 

Motor Ompibuses and Garage Lighting.—The car house (ac- 
commodating 150 double-deck vehicles) and yard of the London 
Power Omnibus Co. at Cricklewood are lighted electrically, as are 
also the vehicles themselves, the batteries for lighting and ignition 
being charged at a station on the company's premises. 

Municipal Telephony.—Swansea Telephone committee held a 
meeting last week to discuss the offer of the Government to take 
over the Corporation Telephone system. It was decided to confer 
with Brighton and Portsmouth municipalities, who have received 
similar offers. | 

The general manager of the Glasgow municipal telephone depart- 
ment (Mr. J. Macfee) recently submitted to the Telephone committee 
8 statement showing that £690 had been expended in connection 
with the representations made and the evidence given on behalf 
of the Corporation before the Select Committee of the House of 
Commons which considered the agreement between the Postmaster- 
General and the National Telephone Co. for the purchase of the 
Company's undertaking. As the action taken was in the interests 
of the community, the committee are of the opinion that the ex- 
penditure should be paid by the Corporation out of the Common Good. 

Obituary.— Mr. Ernest Tumber, electrical engineer, Thirsk, died 
on Friday, at the early age of 27 years. 

Ossett (Yorks.)—An inquiry was held on Tuesday into the 
Council's application for sanction to borrow £3,500 for electricity 
supply. 

it LA stated that it was proposed to put down a small plant at the 
destructor works in order to utilise the steam of the refuse destructor. 

The question of obtaining a bulk supply having been raised by the 
inspector (Mr. M. K. North), the consulting electrical engineer (Mr. W. 
Emmott) stated that he had gone into the matter, and he had a quotation 
from the Yorkshire Electric Power Co., but there was a difference of only 
£15 between purchase in bulk and generation by the Corporation. The 
greater the consumption, however, the greater was the advantage in favour 
of generation by the Council. 

Personal--Mr. J. Archibald Kyle, A.I.E.E., has taken up a 
position with the Westminster Electric Supply Corpn. as from 
March 1.. | 

Piymouth.—An inquiry was held here on Wednesday into the 
application of the Council for permission to borrow £3,000 for elec. 
iric lighting extensions. 

Poplar.—The borough electrical engineer (Mr. J. Horace Bowden) 
recently recommended the installation of coal-handling plant, at an 
estimated cost of £3,000. 

It is of the utmost importance (reports Mr. Bowden) that the cost of 
production should be cut down. The current year’s costa showed that coal 
had been reduced from 0:47d. to 04d. which was the greatest reduction in 
any one year. With overhead coal bunkers the coal per unit generated 
could, he believed, be lessened from 4'5 lb. to 41b. 30 tons were at present 
used per day and the coal was handled no less than four times. He 
estimates the saving to be effected at £155 per annum. 

The Council have adopted the scheme. 

Daring the last three months there has been connected for power supply 
15377 kw., making a total for the last nine months of 383:8 kw. 

: cen anon is to be made for a loan of £5,927 for the electricity under- 
aking. 

Presentations.—A service of plate has been presented by the 
Sussex staff of the National Telephone Co. to Mr. F. W. Taylor, 
district manager for Sussex. 

The Royal Humane Society’s certificate has been presented to 
Mr. R. C. Leslie, of the electrical staff of the Lancashire Electric 
Power Co., for saving a drowning bather at Grassington in June last. 


Pudsey.—A committee has been appointed to confer with the 
Yorkshire Electric Power Co., who have offered to light the public 
lamps at a cost not exceeding the present cost of gas. 


Romford.—The Council have resolved to oppose th» Romford & 
District Tramways Co.'s bill. 

St. Petersburg Tramways.—The Westinghouse Electric Co, of 
Pittsburg, have secured a contract from the town council for con- 
version of the tramways in the city to electric traction at a cost of 
3,309,677 roubles, of which 1,802,438 roubles is for ree ustruction of 
roadways and laying a track, and 1,138,045 roubles for rolling stock 
and electrical equipment. 


Stoke-on-Trent.—From April 1 the charge for electric energy for 


power and heating is to be 14d. per unit up to 7,000 units per 


annum, 1}d. up to 15,000 and 1d. beyond. 
On the recommendation of the electrical engineer (Mr. P. J. S. Tiddeman) 
application is to be made for sanction to borrow £5,748 for additional 
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plant for the electricity works, including steam generator (£1,950), con- 
densing plant (£630), thermal storage (£534), piping and covering (£250), 
feeder, booster and balancer (320), switching apparatus (£110), sundries 
(£100), foundations, &c. (£200), 5 per cent. for contingencies (£205), 
overspent on last loan (£449) and mains, services and meters (£1,000). 


Sunderland.— An inquiry will be held here on Wednesday into 
the application of the Council for permission to borrow £18,000 for 
electric lighting extensions. 


Telegraphic Communication in Italy.— A new direct telegraph 
service is to be put in hand forthwith between Naples and Turin 
and Naples and Reggio (Calabria). 


Train Lighting, &c..—Three new Pulman cars built at the 
L.B. & S.C. railway shops arc lighted electrically on the Stone system, 
each car being fitted with four central electroliers and a small bracket 
over each window. The cars are also fitted with electric fans. 


Trsmcar Speeds in London —The Board of Trade have notified 
the London County Council that they are prepared to approve 
Alterations in speed over certain sections of the Greenwich (via 
Old Kent-road) tramway route. 16 miles an hour is to be permitted 
on one section and 12 miles on another. Increuses of speed on other 
sections of this line will probably be authorised after certain road 
widenings have been effected. 


West Ham.—With the consent of the Board of Trade the total 
Bum to be borrowed for tramways under sec. 73 of the Co pora. 
tion's Act of 1900 has been increased from £154,210 to £181,740. 
The additional sum is rcquired to complete the original scheme. 


West Yorkshire Tramways.— Brighouse Corporation have 
decided to support the West Yorkshire Tramways Co.’s bill authori- 
sing the construction of electric tramways between Halifax and 
Huddersfield, via Elland, Rastrick and Brighouse. 

Dinner.—The second annual dinner of the Faraday House Old 
Students’ Association will take place at the Florence Restaurant, 
Rupert-street, W., on March 9, with the pres‘dent (Mr. C. D. Taite, 
borough electrical engineer of Salford) in the chair. 


TRADE NOTES AND NOTICES. 


NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s., or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to Feb. 12, 1906. All mere lists of members of 
Societies and Iastitutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published. 

A full Digest of Contents will be sent post free on request. 
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TENDERS INVITED. 


Briton Ferry Urban District Council invite tenders for supply, 
delivery, erection and laying of sub.station switchboard, non-rubber 
feeder and distributor cables, feeder pillars, joint boxes, arc standards, 
arc lamps, &c. Specifications (with general conditions, &c.) may be 
inspected after the 5th inst. at the oftices of the consulting engineers 
(Messrs. Herbert Lewis & Fletcher), Prudential-buildings, Cardiff. 
Tenders to the clerk (Mr. Trevor H. Hunter), Council Offices, Briton 
Ferry, Glam., by noon, March 26. See also an advertisement, 


Fulham (London) Council invite tenders for supply of general 
stores (including engineering goods, packings, jointings, &c., tools, 
castings, cables, incandescent and other lamps, carbons, street light- 
ing goods, &c., oils, paints, brooms, brushes, &c.) for year ending 

. March 31, 1907. Tenders (on printed forms) to the Town Hall, 
Fulham, S.W., by 4 p.m., March 14. See also an advertisement, 


St. Marylebone (London) Borough Council invite tenders for 
supply and delivery of stores for 12 months, including engine room 
stores, cables and cable.jointing material. Conditions, &c., from 
the resident electrical engineer (Mr. F. A. Wilkinson), 11. Man- 
chester-street, W. Tenders to the town clerk (Mr. Jas. Wilson), 
Town Hall, Marylebone lane, W., before 4 p m. March 14. See also 
an advertisement. 

Greenock Corporation invite tenders for supply and delivery of 
two d,c. steam generators of 750kw. each and one 500kw. d.c. 
mo:or generator. Specifications from the burgh electrical engineer 
(Mr. James A. Robertson), Municipal Buildings, Greenock. Ten- 
ders to the town clerk (Mr. C. MacCulloch), Municipal Buildings, 
Greenock, by midday March 15. See also an advertisement. 


Bristol Corporation want tenders from manufacturers for direct 
and alternating-current motors for letting out on hire. Particulars 
from the city electrical enginoer (Mr. H. Faraday Proctor), Temple 
Dack, Bristol. See an advertisement. 


Belfast Tramways and Electricity committee invite tenders for 
one 400 kw. steam dynamo. Specification from the city electrical 
engineer, Mr. Victor A. H. McCowen. Tenders to the town clerk 
(Sir Samuel Black), Town Hall, Belfast, by 11 a.m. March 19. See 
also an advertisement. 


Dublin Corporation invite tenders for supply of arc lamp carbons. 
Specifications, &c., from the city electrical engineer (Mr. Mark 
Ruddle), City Hall. Tenders to the town clerk (Mr. Henry Camp- 
bell) by noon March 9, See also an advertisement. 


Torquay Electrie Lighting committee invite tenders for supply of 
1,500 to 2,500 tons of smokeless thro’ steam coal. Specifications, 
&c., from the town clerk (Mr. Frederick S. Hex), to whom tenders 
by noon March 19. See an advertisement. 


Manchester Tramways committee invite tenders for the supply of 
various stores, including motor parts and accessories, controllers, 
resistances, fuses, switches, trolley poles, arc and incandescent 
lamps, telephones, lighting material and bells, insulating material, 
carbon brushes and carbons, cable, copper, brass and steel wire, 
overhead line material, oils, lubricants, lamp glasses, globes, por- 
celain and brown ware insulators, crucibles, rubber goloshes, gloves, 
&c. Tenders to chairman of Tramways committee by 1 p.m. March 8. 


Leeds Electricity committee invite tenders for one or two sets of 
electric generating and condensing plant, each comprising a steam 
turbine, two-phase alternator and exciter of 3,000kw. capacity, 
electrically-driven surface-condensing plant, and the necessary pipes 
and valves. Preference will be given to tenders for plant of British 
manufacture. Tenders to town clerk (Mr. Robert E. Fox) by 10 
a.m. April 9. 

Leeds Tramways committee want tenders by March 12 for 
12 months’ supply of electrical sundries, ironmongery, iron and 
steel, castings, oils, engineers’ furnishings, coals, &c. 


The Great Centra! Railway Co. invite tenders for supply, during 
12 months, of various stores and materials, including telegraph 
materials, asbestos, &c., packing, brass sheets and tubing, glass, hard- 
ware, indiarubber, iron and other metals, screws, signal materials, 
&c. Tenders to the secretary (Mr. Oliver S. Holt), Marylebone 
station, London, N.W., by 10 a.m. March 6. 

The Asylums committee of London County Council invite ten- 
ders for the installation of electric lighting and power (including 
generating plant) at Long Grove Asylum, Epsom. Tenders to the 
offices of the committee, 6, Waterloo.place, London, S W., by 
March 26. 

Shoreditch (London) Borough Council invite tenders for stores 
for one year ending March 31, 1907, including electric cables and 
sundries, gas pipe and fittings, and engineers’ stores. Tenders to 
town clerk (Dr. H. Mansfield Robinson), Town Hall, Old.street, 
E.C., by 8 p.m. March 13. 

Barnes Urban District Council invite tenders for supply, delivery 
and erection of one straight-tube type water-tube boiler, surface con- 
denser, feed pump and pipe work. Tenders to the Clerk, Council 
House, High-street, Mortlako, by March 12. 

Edinburgh Corporation invite tenders for stores for 12 months 
from May 16, 1906, including arc lamp carbons, cast-iron pavement 
boxes and pipes, electricity meters, house service fuse boxes and bitu- 
men. Tenders to the town clerk (Mr. T. Hunter, W.S.) by March 12. 


Erith District Council want tenders by 10 a.m. 12th inst. for six 
months' supply of stores for the electricity department, including 
carbons, meters, lamps, cables, joint boxes, motors, &c. 


Swindon Corporation want tenders by noon March 12 for 12 months' 
supply of electrical and tramway equipment accessories, fuse and 
service boxes, incandescent lamps, cables, meters, &c. 


Huddersfield Tramways committee want tenders by 10 a.m. 
March 9 for supply of steam engine and piping, 750 kw. traction 
generator, switchboard extension, cables, &c. 


Halifax Tramways and Electricity committee want tenders by 
March 12 for.12 months’ supply of smudge coal and slack. 
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Middleton Corporation invite tenders for about 1,000 yds. of 
distributor cable. Tenders by March 13. 

Tenders will be received up to 30th April by the Director-General 
of Ports and Lighthouses, Cairo, for supply and erection of an 
electric lighting installation on board H. H. S. Aida," at Alexan- 
dria. Conditions of tender and specification at Central Office, 
Ports and Lighthouses Administration, Cairo. The plant is to 
consist of direct-coupled generating set, switchboard, instruments, 
fittings and accessories. 


The East Indian Railway Co. (Nicholas-lane, London, E.C.) 
want tenders by noon March 7 for electrical equipment for trans- 
former house. 


TENDERS RECEIVED AND AOCEPTED. 


London County Council have accepted the tender of Edmund- 
son’s Electricity Corpn. at £5,565 for extending and making addi- 
tions to the generating plant at the electricity supply station of 
Longgrove Asylum. 

The following tenders for the reconstruction of about 223 miles of 
single tramway track from Shoreditch to Stamford-hill, and from 
Bloomsbury to Poplar, were submitted to London County Council 
on Tuesday: 

Shoreditch to Stamford-hill route. 


J. G. White & Co.. £141,399 6 9 
Robert W. Blackwell & Co. ............. 147,887 5 5 
John Mowlem & Co, ............ epee. 147717 0 0 
William Griffiths & Co.. | 145,501 9 2 
Dick Kerr & d 88 . 143,105 6 0 

Engineer's estimate .. 135,980 9 9 

Bloomsbury and Poplar route. 

Dick Kerr & Co... e... £238,045 12 8 
John Mowlem & Co.. 243,190 10 0 
William Griffiths & Co... 242,195 12 8 
J. G. White & Co. ........ Score dels is 239,995 5 6 

Engineer’s estimate .............. 226,831 18 8 


The lowest tender in ench case was recommended for acceptance, 
with liberty to sub-contract as follows: J.G. White & Co. to sublet to 
the Lorain Steel Co. the manufacture of the special work (consisting of 
points, crossings, &c.), Anderston Foundry Co. the manufacture of yokes 
and castings, and the Associated Portland Cement Manufacturers for 
cement. 

Messrs. Dick, Kerr & Co. to Hadfield’s Steel Foundry Co. the!manufac- 
ture of the special work (consisting of points, crossings, &c.), Anderston 
Foundry Co. the manufacture of the yokes and castings, Doulton & Co. 
the manufacture of insulators, Bayliss, Jones & Bayliss the manufacture 
of the tie-bars, &c., and to the Associated Portland Cement Manufacturers 
the supply of cement. 

The consideration of the tenders was postponed for a week. 


The ** Australian Mining Standard ” states that the Postmaster- 
General (Sydney) has accepted the following tenders :— 

British Insulated & Helsby Cables for hard-drawn copper wire, insulated 
wire, office wire, c.c. paraffined wire and cord for switchboards; the 
India Rubber, Gutta Percha & Telegraph Works Co. for porcelain insu- 
lators, Leclanché porous pots, chemicals for batteries, steel staples and 
fuse wire ; Siemens Bros, & Co. for soldering solution in bottles ; Lawrence 
& Hanson for indiarubber-covered wire, iron shackles, battery zincs and 
leads, oftice wire, bells, switches, telephone diaphragms, receiver cords, 
cords for switchboards, terminals, battery boxes, fuses, &c.; Rabone, 
Feez & Co., for galvanised iron and galvanised steel wire, seven-wire 
galvanised steel cable, double flexible cord and cross-connecting wire; Noyes 
Bros. for galvanised iron telegraph wire: J. A. Newton & Co, for 
insulated copper wire and metallic return lead-cased telephone cable ; 
Zwicker, Todd & Co. for porcelain insulators, screws and Leclanché 
zines ; F. G. King for iron bracket and top pins; Federal Flint Glass & 
Bottle Works Co. for battery cells, cups and balloons; S. Zollner for 
battery zinos ; J. W. Broomhead & Sons for battery coppers and battery 
suspenders ; H. C. Martyn for Morse instrument ink; Paton and Russell 
for complete Ericsson telephones, Ericsson table sets, slot attachments, 
extension bells, &c.; R. B. Hungerford for metallic return lead-cased 
telephone cable, complete telephones, switchboards, switches, &o.; 
Staerker and Fischer for metallic return lead-cased telephone cable; 
Gibson, Battle & Co. for brass-sheathed rubber telephone cable; T. K. 
Steanes for spares for Willans engine, incandescent lamps and arc lamp 
carbons; and the Australian General Electric Co. for inner globes for 
(:eneral Electric aro lamps. 


The Postmaster-General's Department (Brisbane) has accepted 
the tenders of W. T. Henley's Telegraph Works Co. for 52 pair 
cable and 201b. conductor, and of the Brisbane Electrical Co. for 
208, 104, 78 and 89 pair cables and 201b. conductor. 


Walthamstow Council have accepted the following tenders for 
annual stores :— 

Electrical Co., rheostats and lamps (including Nernst lamps); Beam 
Co., sbades and ironclad switches; Sunbeam. Co., opal and iron enamelled 
sbades ; Reason Mfg. Co., house service and fuse boxer, ironclad cut- 
outs; Edison & Swan Co., cutouts, holders, ceiling roses, wall plugs, 
adapters, key switch-holders, switches, casing, &c. ; R. F. Coulston, binding 
and fuse wire, tinned wire, distributing boards, indiarubber solution, 
wood blocks, white cotton waste, and engine wipers ; Connolly Bros., Para 
rubber strip, black adhesive tape, Blackley tape, vulcanised i.r. cables, 
flexible and telephone wire; British Thomson-Houston Co., gplicing 


gum; General Electric Co., fittings, phosphor bronze and copper wire, 
orange shellac varnish, enamelled steel conduit, enclosed arc lamp carbons 
and telephone sundries; Croager Bros., sponge cloth; I. Bentley & Co., 
lubricant; W. T. Henley's Co., armoured and lead-covered cables; Lon- 
don Lamp Works, carbons ; London Electric Wire Co., copper wire brushes; 
Good Bros., steam and gas barrel ; and Applebee Bros., linen tape. 


Marylebone (London) Council have accepted the following tenders: 

Ernest Scott & Mountain, for a centrifugal pump at £62. 10s. (three 
tenders, ranging from £60 to £81). R. S. Robertson, for wiring elec- 
tricity department offices at £88 (four tenders varying from £88 to £191). 
Craig, Sharp & Co., for annual supply (at £22. 10s. per ton) of box cm- 
pound. British Electric Trades Co., for annual supply of pitch at 
£2. 58. per ton. 

Islington (London) Council have accepted tenders from the follow- 
ing firms for annual stores, &c., for the electricity department : John 
Knowles & Co., pipes; Robertson Eleciric Lamps, incandescent 
lamps ; Berry, Skinner & Co., terminal boxes; Alex. Duckham & Co., 
oils and lubricants ; Middleton Bros., waste, &c.; Pryke & Palmer, 
belting, engineers' sundries, &c.; and H. Edmonds & Co., rubber 
and asbestos. The contracts for meters, carbons and globes have 
not yet been let. 


Battersea (London) Council have accepted the tender of Mather & 
Platt for steam generating plant of 850 kw. capacity (with Belliss 
engines) at £6,446, Körting condenser £140, spare armature £800, 
drains £6; total £7,392. 

Grimsby Corporation have accepted the tender of Johnson & 
Phillips, Old Charlton, Kent, for cable supplies for 1906, and also 
for supply of a switchboard. 


West Ham Corporation have accepted the tender at £7,429 of 
Willans & Robinson for a 1,500kw. turbo-generator (Dick- Kerr 
generator). There were 15 tenders. 


The British Westinghouse Co. have received the order to equip 
with magnetic brakes 200 cars now being delivered to Birmingham 
Corporation by Dick, Kerr & Co. 


London County Council have accepted the tender of Durracq & 
Co. for two motor cars at £489. 10s. for the use of the tramways 
department. 


Southend Council have accepted the tender of Crompton & 
Co. for a steam dynamo (Belliss engine) at £2,857, and that of 
F. Pratt & Co. for a large wheel lathe at £145. 10a. 


Thos. Piggott & Co. have received an order for cast-iron steam 
pipes for Birmingham Corporation electricity works. 


Ship Lighting Oontracts.—J. H. Holmes & Co., Newcastle-on- 
Tyne, have contracts in hand for the electric lighting of 38 steam. 
ships building in the United Kingdom and abroad. 

Included amongst these are vessels for carrying Russian troops, petro- 
leum oil in bulk, for the Newfoundland sealing trade, New Zealand and 
South African trade, Nile tourists, two for the L. & Y. Railway Co., one 
for the G.C. Railway Co. and a large number of passenger and general 
cargo boats. In addition to these the firm have in hand several large 
private yachts, and they are also overhauling the installation on the 
88. ‘‘ Smolensk," now lying in the Tyne, and which was engaged in the 
recent Eastern war. Messrs. Holmes & Co. equipped this boat with 
generating plant and complete installation when she was built at Messrs. 
Hawthorn, Leslie & Co.’s yard, Hebburn-on-Tyne. The foregoing list 
brings the number of vessels up to 800 for which the firm have manu- 
factured the generating plant and fitted the installations. 


BANERUPTOIES, LIQUIDATIONS, &c. 


A. P. Jones and C. Hellyar (trading as A. Parker & Co.), electrical 
engineers, 130, Upper Richmond.road, East Sheen, Surrey, have 
been adjudicated bankrupt. The first meeting of creditors will 
take place on March 8, at 132, York-road, Westminster Bridge-road, 
London, S.W., and the public examination on March 22, at the 
Court House, Wandsworth, London, S.W. 


A dividend of 5s. 2d. has been paid in the liquidation of Walker 
and Hodgetts (Ltd.). 


On Feb. 1 and 20 respectively resolutions were passed and con- 
firmed to wind up the Crystal Palace District Electric Supply Co. 
(Ltd.), whose undertaking has been acquired by the South Metro- 
politan Electric Light & Power Co. (Ltd.), and to appoint Mr. Jas. 
Gray, Dashwood House, New Broad-street, London, E.C.,as liquidator. 

An immediate discharge has been granted to Albert John Harris, 
electrical engineer, Borough Mills, Bradford, debtor's assets greatly 
exceeding his liabilities. 


Plant for 8ale.—Exeter Corporation have plant for sale, including 
a 250 kw. direct-coupled steam alternator (Hick, Hargreaves engine, 
Ferranti alternator), one 100 kw. steam.driven alternator and 
exciter (Easton, Anderson & Goolden) and one 100kw. direct- 
coupled alternator and belt-driven exciter (Universal engine and 
Mordey Victoria alternator). Orders to view from the city elec- 
trical engineer (Mr. H. D. Munro), 184, Sidwell-street, Exeter, to 
whom communications are to be addressed. See also an advertisement. 
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Edinburgh Corporation invite tenders for the purchase of a 
quantity of copper steam pipe bends, with wrought-iron flanges 
brazed on. Particulars from the chief electrical engineer (Mr. Frank 
Newington), Dewar-place Electricity Supply Station, Edinburgh, 
to whom offers by March 8. See an advertisement. 


Torquay Corporation offer for sale one 125 kw. Willans-Fynn 
alternating- current set, which is to be removed to make rooni for a 
larger unit. Further particulars from the borough electrical engineer 
(Mr. P. Storey). "Tenders to the town clerk (Mr. Frederick 5. Hex) 
by noon March 19 See an advertisement. 


Two new 150 kw. Parsons d.c. turbo-generators ure advertised for 
sale in another column. 


Messrs. White Bros. & Co., engineers, Stratford, London, E , have 
for sale some electrical plant, particulars of which are set out on 
another page. 


Some electric lighting plant (consisting of a Cochran boiler, pair 
of Browett- Lindley engines and Elwell Parker shunt- wound dynamo) 
is advertised for sale by the Colosseum Theatre, Oldham. 


Blackman Electric Fans.— The popular electric Blackman fans, 
single-phase, two-phase and series type (alternating-current), are 
described and illustrated in a sheet just issued by the James Keith 
& Blackman Co., 27, Farringdon-avenue, London, E.C., the illus- 
trations showing the latest form of these fans, which are exactly the 
same in pitch and construction as those fitted to the company’s 
continuous motors. The series type of motor is used where a very 
quiet fan is necessary, and is wound for slow speed. All these 
motors have commutators and brushes, and the speed can be regu- 
lated by a choking coil and switch of special construction supplied 
by the company. The same list describes the Blackman fan and 
steam engine combined, which has been previously illustrated in 
these columns. 


Measuring and Testing Instruments.—Two new pamphlets 
have recently been issued by Messrs. Elliott Brothers. The first 
describes Prof. J. A. Ewing's well-known “ Permeability Bridge“ 
for rapidly and easily measuring the magnetic permeability of 
sample bars of iron and steel by comparing them with standard 
specimens, and giving a clear description of its functions. The 
second pamphlet contains an illustrated description and price list of 
the firm’s series transformers for use with their standard indicating 
and recording alternating-current ammeters and wattmeters. These 
are made in three styles for pressures up to 600, 6,000 and 12,000 
volts, and are suitable for any frequency. The 12,000 volt type is 
oil immersed, but the others are simply supported on porcelain 
insulators. Portable as well as switchboard type are listed. 


Catalogues, &c.— An excellent list of electric winches, capstans, 
haulage gears, &c., has been issued by Clarke, Chapman & Co., 
Gateshead-on-Tyne, forming a comprehensive catalogue of ship deck 


Messrs, CLARKE, CHAPMAN & Co.'s SIN dL.E SPEED ELECTRIC CAPSTAN, 


anddock machinery. The motors for winches and capstans can be 
supplied of either continuous current or multiphase alternating 
type, be wound for any usual voltages, and in the case of multiphase 
motors, for any usual periodicities, The list sets out in full particu- 
lars of construction and operation, and the leading types of machines 
for both general and special work are well illustrated. A single 
speed capstan is shown in the accompanying illustration, in which 
the barrel is driven by the motor through a combination of worm 
and spur gearing. The worm gear is enclosed in an oil bath. The 
spur gear is cast steel with machine-moulded teeth, the wheel keyed 
to the capstan spindle. This machine is of massive design, and 
suitable for handling large steamers for docking. The controller 
supplied with these capstans can be fitted with either hand lever or 
foot pedal (either is removable). Nearly thirty fine machines are 
illustrated in this up-to-date list. 


Ferranti Limited have three new lists ready, Nos. 73, 78 and 89, 
dealing with standard cast-iron regulating pillar and hand wheel 
for rheostats and motor starters, standard voltmeter and synchronis- 
ing plugs and sockets and three-phase oil-break automatic and 
non-automatic switches ranging from 300 amperes, 3,000 volts to 
100 amperes, 10,000 volts. 


A new list of semi-enclosed motors has been prepared by Laurence, 
Scott & Co., Gothic Works, Norwich, and copies ean be obtained on 
applieation. A large nuniber of windings have been arranged for 
each of the company's standard size motors, and outputs and speeds 
are given in the list for the voltages in general use. "The ratings of 
these motors are based on continuous-current working. 


Pamphlet No. 191, issued by the British Thomson-Houston Co., 
deals with automatic circuit-breakers, and illustrates and describes 
various forms of type C of this apparatus. 


The Howard Asphalt Troughing Co. have prepared a booklet 
describing the best method of laying and joining Howard troughing. 
Copies of the booklet can be obtained on request. 


The Sun Electrical Co., Charing Cross-road, London, W.C., has 
ready a new catalogue (section M) of motors and dynamos. 


Messrs. Hunt & Hess have ready two new hanging sheets relat- 
ing to litholite insulating handles, spanners and bushes. The sheets 
illustrate a number of these articles. The second edition of 
the same firm's catalogue is now ready and includes several impor- 
tant alterations and additions, bringing it up-to-date and increasing 
its value to the manufacturing electrical engineer. 


R. & J. Beck, 68, Cornhill, London, E.O., have placed on the 
market a new metallurgical microscope (by Rosenhain), designed on 
entirely new lines for the special work of metallurgy. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars.of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from Feb. 21 to Feb. 27, with the ports of 
destination: 

Aden, £20 (telegraph material). Africa —- Alexandria, £743 ; Cape 
Town, £494; Delagoa Bay, £51; Durban, £2,803 (including £1,404 
telegraph material); East London, £140; Port Elizabeth, £128; Port 
Said, £74. Argentina—Buenos Ayres, £151. Australasia—Auckland, 
£42; Fremantle, £140; Hobart, £20; Lyttelton, £77; Melbourne, £194 
(including £170 telegraph material); Napier, £10; Sydney, £752 (in- 
cluding £580 telegraph material); Wellington, £46. Selgium—Antwerp, 
£39; Ghent, £32; Ostend, £199. Brazil—Santos, £98. Canad1—St. 
John (N.B.), £10. Ceylon - Colombo, £15. China—Canton, £227; 
Shanghai, £8,890 (including £8,850 telegraph cable). France — Paris,. 
£100. Germany—Bremen, £125 (telegraph material); Hamburg, £31. 
Gibraltar, £36 (telegraph material).  (freece—Pirwus, £21 (telegraph 
materials). Holland—Amsterdam, £263 (including £27 telegraph ma- 
terial); Rotterdam, £10. Hong Kong, £113. India—Bombay, £576; 
Calcutta, £3,136 (including £216 telegraph material); Madras, £9. 
Japan Kobe, £4,730; Nagasaki, £1,130; Yokohama, £1,922. Malta, 
£4,800 (telegraph material), North Atlantic, £1,500 (telegraph cable). 
Peru—Callao, £30. Philippincs —Manila, £11,196 (including £768 tele- 
graph material). Portugal Lisbon, £115. Russia —Kurch, £33; Riga, £236 ; 
St.Petersburg, £202. Siam — Bangkok, £322. Straits Settlements—Penang, 
£759 (including £510 telegraph instruments) ; Singapore, £154. Sweden 
— Stockholm, £73 (telegraph material). U.S.4.—New Plymouth, £109; 
New York, £250. Total, £46,885, against £16,621 in the corresponding 
week last year (Feb. 22 to 28). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norz.— The undermentioned Applications (except those marked t) are no, 
open to public inspection until after acceptance of Complete Specification 
T'hose marked t are open for inspection 12 montha after the date attached to 
them, if they kave not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 


January 16, 1906. 


1,207 Lake. (Steiner Investment Co., U.S.) Automatic signalling 
aystema.* 

1,218 Hunter. Electrically indicating target. 

1,221 Arno. Indication, measuring and recording of currents. (Date 


applied for, Jan. 17, 1905.)* 


January 17, 1906. 
1,230 Fowkzs. Mechanism for electrically lubricating sliafts of machinery. 
1,242 Veritys Limitgp & Gorr. Switches.* 
1,252 CHADBURN's (SHIP) TELEGRAPH Co. & Grant. Ship’s telegraphe. 
1,259 TURNER. Switch for increasing or decreasing the number of lamps 
or applianc 2s. 
1.289 Kiprgrs. Electrical weldiog of chains. 
1,507 and 1,508 B. T.- H. Co. & Murpuy. Are lamps. | 
1,509 B. T.-H. Co. (A.E.-G., Germany.) Electric safety spark-gap devices. 
1,516 JumzL. Bell-push me:hanienis. 
24,4524/05 Harrison. Switches for incandescent lamps. 
for, Nov. 27, 1905).*7 
January 18, 1906. 
1,389 KiNesBURY. (Western Electric Co., U.S.) Cables. 
1,394 Neyret. Electric couplings. (Date applied for, Jan, 31, 1905.)"+ 


(Date applied 
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.1,596 STRoHMENGER. Secondary batteries. 2 
1,400 Vo UNO. Construction of tramway and railway permanent way. 
1,404 Dupre. Insulators for conductor or live“ rails. 


10,2004/05 BiRNBAUM & BELL. Combined fire alarm and telephone systems. 


(Date applied for, Oct. 20, 1905.)*t 


B | January 19, 1906. 
1,455 Monnis. Supports for trolley wires. | AU 
1, 469 PaTrisoN. Combination ef apparatus for calling attention elec- 
trically atid automatically at any desired time at 4 distance from 
time indicator. 
. 1,481 BRApsHAW. Alterniting-current motors. (Date applied for, Feb. 1, 
1905.)*t 
1,487 BráTHy. Electricity meters. 
1,507 Simms & Bosch. Magueto- electric ignition apparatus. * 
1,509 BEAUMONT, Stitt & Mackie. Electric lighting of railway vehicles. 


January 20, 1906. 


1,541 WESTWOOD & Jones. Brush holders for dynamo-electric machines. 
. 1,564. B.T.-H. Co. (G.E. Co., U.S.) Signalling systems. 

1,569 WirLDERMAN. Aecumulators.“ 

1,576 Fritows, Pickur & Tice. Secondary batteries. 

1,578 Cowper-Cotrs, Electrolytie manufacture of copper wire, strip, &c. 


l January 22, 1906. 
1,628 Schurz. Electrolyte metal-plating.* 


January 23, 1906. 


1,688 Barr. Electromagnet cork extractor. 

1,691 Vox Aumon. Dynamo-electric machines. 

1,695 Spencer. Automatic electric signalling." 

1,699 PrEPER. Electrically-fired internal-combustion enginea. 
applied for, Jan. 24, 1905.)*+ 

1,701 FrEgTHAM. Safety guard for tramcara or otter vehicles. 

1,712, and 1,715 GRAHaM. Telephonic apparatus. l 

1,714 GRAHAM. Apparatus for supplying current to telephonic apparatus. 

1,716 FiNLAY & FiNLAY. Electrolytic celle. 

1,723 WiwBY. Securing rails and rail joints in railways and tramways. 

1,727 Wess, Automatic fuee indicator for showing blown fuses, 

1,728 Lorst. Electric alarm devices.“ 

1,738 AtLison. (Empire Electric Stage Lighting Co., U.S.) Switekes.“ 

1,763 FELLOws, Pricker & Tice. Batteries. 

1,766 Konirzer. Electrode for arc lamps. (Date applied fcr Jan. 23, 1905.)t 

1,783 Axpicier. Protecting-cap for the electrodes of sparking plugs.* 

1,785 SÉcviNIOL. Srarking pluge.* 

185 MIDDLETON. Anode suspender for use in electro-deposition of metals. 

1 


(Date 


790 Livesey. Futes. 
804 Haran, WHEELER & APPLEYARD. Rendering cer: ain materials water- 
proof, non - inflammable and non-conductive of elect: icity." 
1,818 Brown. Switches for surface contact electric traction. 
1,830 RAwoRTH. Control of circuits in systems of electric traction. 
1,847 WzsTMACOTT & THomas, Ignition apparatus for internal combus- 
tion engines. 
1,852 Siemens Bros, & Co. & GORDON., 
resistance thermometers.* 
1,858 Simpson. Generating and utilising electric energy. 
1,€67 ALLGRMRINE ELekTRicITaTs-Ges. Electric signals for railways, &c. 
(Date applied for Jan. 25, 1905.)t | 
1,268 Stauurass. Sul marine telegraph cables. 


January 24, 1906. 


1,2864/05 PraTIsCHER. Variable-speed motors. (Date applied for, April 7, 
1904 ; invention comprised in 7,286 of April 6, 1905.)*+ 


January 25, 1906. 

1,878 Moons. Ammeter switch. 

1,881 VERITIS Limirep & Gort. Electrical futes and boxes therefor. 

1,901 and 1,902 Barrer & Lionr Motors (Lrp.) Electrical ignition of 
internal-combustion engines. 

1,914 ForLER& FULLER. Protecting telegraph and like lines from lightniog. 

1,924 Ivison. Electrode for storage batteries. (Date applied for, 

Nov. 2, 1905.)*+ | 

1,925 Epison. Storage battery electrode. (Date applied for, 50/4/1905.)* t 

1,927 EprsoN. Electrode mass for storage batteries. (Date applied for, 
March 30, 1905.)*+ 

1,928 Epison & AYLSWORTB. Storage battery electrodes. (Date applied 
for, April 28, 1905.)*t 

1,934 OnNzsonRaE. Telephone servics sys ems and methods of operating 
rame. (Date applied for, Jan. 28, 1905.)* t 

1,935 CLAREMONT & STRATTON. Carriages for carrying cable drums.“ 

1,944 HicnriELD. Systems of Jaying electric conductors. 

1,945 HianriRLD. Safety devices for high-tension direct-current systems. 

1,936 HicHrrELD. High-tension direct-current systems. 

1,947 HicHFigLp, Systems of direct current supply. 

1,961 KastLer. Pole for supporting electricity tranamiseioa lires and the 
like. (Date applied for, April 1, 1905.)' t 

1,965 MonpEY & Fricker. Electricity meters. 


January 26, 1€06. 


Electro-deposition of alloy s. 
Spark ing devices of interaal- combustion engines. 
Igniticn plugs for internal-combustion eng ines. 


Moasuring temperatures by electric 


1,868 Cowrn- Col. rs. 
1,983 Prsseir. 
1,987 Fawcett. 


1,989 Brown. Self- recording electricity meters. 
1,992 Neumer. Electrical apparatus for lighting gar. 
2014 MANTLER. Are lamps. 


2,019 Sutuivan, Electric relays and recorders, 
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2,027 Jacony. Controlling electromagnets and the like. 

2,031 BgaLE. Automatic switch. M 

2,037 Hey X BnoADBENT. Trolley wheels for elec'ric vebicles. 

2,064 B. T.- II. Co. (G.E. Co., U.S.) Signalling tyateme. 

2,065 B.T.-H. Co. (G.E. Co., U.S.) Electri: controllers. 

2,066 Berry. Iosulatod conductors and windings for use in transformers, 
dynamos, &c. 

2,067 Berry. Construction of electromagnets. 

2,072 Cowrren-Corrs. Electric radiators or Fea‘ era. 


—. January 27, 1906. 

100 Newton. Electroseope for measuring X-ray radiation. 

199 Bourr. (Albert L. Marsh, U.S.) Resistance elements.“ i 
151 Parsons, Stoney & Liw. Rotating” magnets for dynamo-electric 


2, 
2, 
2, 
machines. 
2,153 Nev. Hoisting apparatus for electric are lamps. 
2, 
2, 


156 Zevensky. Poles for wireless signalling." 
158 B.T.-H. Co. & HorpzN. Electric measuring instruments. 
January 29, 1€06. 


2.174 KrwcsTON. Electric bells indicating opening cf railwey carriage 
doors while trains in motion. 
2,184 SmitH. Electric fuse boxes. 


2,185 Marr. Electric controller for lifts, hoists and cranes.* 

2,194 BRAUNEHJELM. Wireless telegraphy. (Date applied for Feb. 3, 
1908.)* + | 

2,196 Epwarps. Switches. 

2209 Leake. Trolley wheel guides. 


2,218 Bastian Marre Co., CALVERT and ABRAHAM. Electricity meters. 
2,236 ReDFERN. Shades for incandescent lamps. (Heilbrun & Pinner, 
Germany.) 


SPECIFICATIONS PUBLISHED. 
1904 SPECIFICATION. 
28,147 Bastian. Electric vapour apparatus. 


1905 SPECIFICATIONS. 


1,221 Atkinson. Electricity meters. 
1,521 Horr. Railway electric signale. 
1,482 Nonum. K'ectrical con“ act makers and Lreake rz. 
1,4824 NonL&. Electrical contact makers or breakers. 
Jan. 25, 1905.) 
2,299 ScmiLvock. Electrolitra and electric wall brackets. 
2,691 B.T.-H. Co. (G.E. Co., US) Elec trie signalling systems and 
apparatus. 
4,075 Wisk. (Thomson Electric Welding Co.) Transformer for ele tric 
metal working apparatus. 
4,497 Hunt. Brakes for electrically-driven machinery. 
6,781 Hanscotrs. Obtaining adhesion for traction on stcep inclines. 
(Date applied for, March 31, 1904.) 
7,111 GraNoL: & Perrsin. Magnetoclectric generators. 
for, April 14, 1904.) 
9,783 DIAMANT & CHIESA. 
10,265 Grirrin. Switches. 
11,012 Copp. Terminals for electric cibles. 
15,660 Moss. Coin-freed apparatus for franking lettere, telegrams, &c. 
14,782 LakE. (Clinton Wire Cloth Co.) Electric- welding apparatus. 
14,889 Comrponr. Insulating sleeves fcr electric wires at high potential. 
15,819 LionEL RoBiNsoN & Co. & ADAMS. Automatic circuit breakers. 
16,500 Srsmens Bros. & Co. (Siemens-Schuckertwerke G.m.b.H.) En- 
closed dynamo-electric machines for effecting the ventil ticu 
thereof. 
20,728 Brown. Means for facilitating the erection of telegraph poles and 
the like. | 
21,162 BuMiLLER. Telephone receivera and the like. 
21,833 McIntyre. Electromagnetic coils for treating live animal, vege- 
table or other objects, (Date applied for, Oct. 29, 1924.) 
22,820 Jacoss. Omnibus signalling circuits, particularly for tel phony. 


(Date appli: d fer, 


(Date ap.p'ied 


Construction of electric arc lamp. 


COMPANIES' MEETINGS AND REPORTS. 


— — 


Telegraph Construction & Maintenance Co. (Ltd.) 


The forty-second ordinary general meeting was held on Tuesday at 
the offices, 38, Old Broad street, London, E. C., Mr. WILLIAM SuuTER 
(chairman and managing director) presiding. 

The SECRETARY (Mr. E. Dickens) read the notice convening the 
meeting, the report ot the auditors, and the minutes of the previous 
ordinary general meeting. 

The CHAIRMAN then said: Gentlemen, at the half-yearly meeting in 
July last, it was my sorrowful duty to report the rather sudden death of 
Sir Robert G. W. Herbert, and I am ture you will understand that this 
gorrow is still fresh in our minds, and that you will deplore with us the 
loss the company has sustained. I am eure, too, you will greatly 
regret, as we do, the absence of Sir Robert Herbert's always genial 
and amiable presence at our meetings. I must not dwell on this sad 
subject, but will proceed to inform you that the directors have done me 
the honour to select me to fill the vacant chair. (Hear, hear.) I quite feel 
that it is not easy for me to follow in the footsteps of so distinguished 
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a predecessor, but I can assure the shareholders that I shall con- 
tinue to be as devoted to its interests and its welfare as I have 
always been during the many yeas of my service with the com- 
pany. It is a real pleasure and satisfaction to me to confirm what 

briefly intimated to you at the July meeting, that Mr. Francis 
R. Lucas has been unanimously elected to a seat at the board. I am 
equally pleased to add that 1 shall have Mr. Lucas's valuable assis- 
tance as a joint managing director. He, like myself, has been one of us 
since the earliest days of our company, and his vast and varied expe. 
rience in the manufacture of cables, and in cable laying and repairing in 
every part of the globe, is of quite & unique character. I can assure you, 
gentlemen, that it is a great advantage to me to know that I have one by 
my side whose ability and high character are so well known to myself 
and to those who have worked with him for a long series of years. 
(Cheers. As you probably are aware, the year which has just come to 
& close been one of exceptional difficulty. The accident which 
happened to the “Colonia,” when she got on to a rock on the coast 
of Nova Scotia, was at firet a grave anxiety. Fortunately, the efforts 
of our officers were suocessful in getting her off, and the damage 
did not prove to be so serious as was at first anticipated. The repairs 
carried out in the dry dock at Halifax were sufficient to enable the 
“ Colonia " to complete the laying of the Atlantic cable, and after her 
return she went into dry dock in London and was thoroughly repaired. 
She is now re-classed by the Board of Trade, and stands the same at 
Lloyds as she did after her launch. Although the greater part of the loss 
will be covered by insurance, the company will have to bear some portion 
of it. This does not appear in the profit and loss account, as it is a 
charge against the company’s insurance fund. The accounts for the 
year are on the whole satisfactory, and compare favourably with those of 
1904. In that year the net profit was £48,825, whilat on this occasion it 
amounts to £73,911. Then the disposable balance was £146,900, whilst 
our prezent account shows £153,580. We now propose to declare a 
dividend of 10 per cent., making, with the 5 per cent. already paid in 
July, a total of 15 per cent., carrying forward £108,760, as against 
£102,079 in the previous year. I do not think I have anything farther to 
tell you, but if shareholders desire to ask any questions I shall be glad to 
hear them. I will now move 


“ That the report and accounts to Dec. 31, 1905, submitted to this mecting, 
be and the same are hereby adopted, and that a dividend of 24s. per sharc 
(in addition to the 128. per share, interest or interim dividend, paid to 
June 30, 1905) be paid on all shaves of the Company for the year ending 
Dec. 31, 1905, and that such dividend be paid free of income tax." 


Sir JAMES PENDER, Bart., seconded the resolution. 

Mr. T. CROFT said that he felt sure the shareholders would desire to 
associate themselves with the board in the expression of regret to which 
1h» chairman had given utterance at the death of their late chairman, Sir 
Robert Herbert. (Hear, hear.) He had been connected, as a share- 
holder, with this company for a great many years, and he thought he had 
attended al], or nearly all, the general meetings at which their late chair- 
man presided, and if he could do nothing else he could at least testify to 
the unfailing courtesy Sir Robert Herbert always displayed to him and the 
other shareholders ia answering questions put to him, and he could also 
testify to the great ability he displayed in expounding the business of 
the compiny. It was in the year 1897 that Sir Robert Herbert first 
occupied the chair, and it was in the speech he then made that he 
alluded to the serious losses the company had then sustained by the 
death of distinguished members of it, and notably the death of his pre- 
decessor, Admiral Richards, who had been managing director for a period 
of 20 years. Admiral Richards, they all knew, was a distinguished naval 
officer, and through his long association with the company he must, of 
course, have acquired a great deal of technical knowledge. Sir Robert 
Herbert entered upon his duties as chairman at a time when the p:st 
was naturally a difficult one, and the position was one that any ordinary 
man might well have shrunk from. It would be presumptuous on his part 
to attempt to gauge the extent of Sir Robert Herbert’s abilities, but they 
knew that, before he joined the board of this company, he had already 
achieved distinction in & department of the State = the qualities 
he poszessed, and which had gained him success there, were sure to 
bring him success in the chair he occupied at the board of this company. 
He (Mr. Croft) did not suppose that Sir Robert Herbert, when he joined 
the board, was a man who possessed the technical knowledge of his 
predecessor. In the first place, Sir Robert was not a naval officer, and, 
moreover, he had not a special knowledge of cable laying, but he devoted 
himself with the greatest industry and ability to the work of the com- 
pany, and one of the first objects to which he devoted himself, and an 
object which would endear his memory to the employés of this company, 
was the establishment of the pension fund. That pension fund was first 
started with only the modest sum of £5,000. In the year 1903, as it ap- 
peared in the accounts, the sum had grown to £67,000. For some reason 
or other the amount of the pension fund did not appear in the accounts 
for the ycar now under review, but the amount in 1903 was £67,000. Sir 
Robert Herbert, when that fund was started, expressed the view that he 
won!d not be satisfied until it had been placed in such a state as would 
er ble all the employés of the company, when they retired, after a long 
gervice to the company, to enjoy the pension to which they were un- 
doubtedly entitled. That was one of the objects to which Sir Robert 
Herbert had devoted himself, but he also had the satisfaction during his 
occupancy of the chair to witness the laying of the largest amount of cable— 
a cable which encircled the globe. He also told them that j art of the Pacific 
cable had been laid in the deepest water that any cable had or was likely to 
be laid. Both these objects were achieved under his direction. Of course, 
it was not to be supposed that he, personally, was entitled to the credit 
for the ability with which the cable had been laid by those people engaged 
jn the actual work of layinz it. That work devolved on the naval portion 
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of the company's staff, but the work was all done during his chairman- 
ship, and they might well believe that he devoted a great deal of his time 
And attention to the supervision of that business. It was, moreover. 
during his tenure of office that the two cable-laying ships were launched 
—first the *' Colonia," which was employed in laying the Pacific cable, and 
then the Cambria.“ These works were all achieved under the presi- 
dency of their late chairman. Although, as he had said, Sir Robert 
Herbert could not have brought to the office, in the first instance, the 
same amount of technical knowledge some of his predecessors possessed, 
it was perfectly obvious to all of them that he conducted and supervised 
the business of the company with such ability that any man might envy. 
(Hear, hear.) He concluded by congratulating Mr, Shuter on being elected 
to the post of chairman. 

The CHAIRMAN : I have to thank you, gentlemen, very sincerely for 
the kind words you have spoken. With reference to the pension fund, I 
may mention that it has been taken out of the company's accounts, and 
that it now stands on its own merits. The additions made to it are 
represented by the interest which the capital item brings. This interest 
is always added to the amount of the fund. 

General TREVOR said that the figures submitted to them were 
very interesting, more, perhaps, from what they did not disclose than 
from what they did disclose. The debts owing by thecompany could not 
be compared in amount with the debts owing to the company, because the 
debts which were owing to the company had always been stated at a 
certain figure, but the debts owing by the 3 lumped together 
with reserves for insurance and contingencies. ow much of tbis was 
really reserves and how much represented debts due by the company was 
not disclosed. There might be good reasons for not disclosing these par. 
ticulars. If there was not any good reason, he would suggest that the two 
items should in future accounts be separated. Then the reserve fund of 
£50,000 was, he presumed, employed in the business, because it was 
not stated to be invested in any other way. That would have to 
be added to whatever proportion of the sum of over £1,000,000 
which stands just above it, was put down in their books to reserve. 
Therefore, it was impossible to state how much of the reserve was 
employed in the business. As to the directors’ remuneration, that was 
stated ata minimum of £2,000, and an extra sum of £1,010. In every 
manufacturing company with which he had been associated, and he was 
a shareholder in a good many, the managing director had a very much 
larger remuneration than the other directors, and properly so, because a 
managing director had more work and responsibility than an ordinary 
director. The management expenses were not shown. They did not 
even know the amount of the auditors’ fees. That was not shown. 
There might be very good reasons for not revealing these things, because 
the company had many competitors in the trade, and if tbe chairman, in 
his reply, declined to give any reason he was at perfect liberty to do 80. 
He should not withdraw bis remarks in that case, but he should take no 
further notice of the matter. The value of their property, freehold and 
leasehold premises, &c., was put down at £332,000. Was that valuation 
& recent one, or was it taken some years ago? If taken, say, ten years 
ago, it must be subject to a good deal of depreciation. They did not 
know from these accounts whether 10 per cent., or indeed any percentage, 
has been deducted for Were: On the other hand, the property and 
other items might have improved in value. It is impossible to tell from 
the accounts whether the management expenses were increasiog or 
diminishing. 

The CHAIBMAN : Perhaps you will allow one of the accountants to 
answer these questions. I will ask Mr. Plender to address you. 

Mr. PLENDER said that the amount of debts actually owing by the 
company included in the figure of £1,060,816 was small. The directors 
had always adopted the policy of not setting out the reservea, and that 
policy had always been approved by the shareholders at each meeting. 
Speakiog on behalf of the board, he might say that they thought it would 
be much to the injury of the company if its reserves were too freely dis- 
closed. (Hear, hear. As regarded the reserve, that was invested 
specifically, and included in the item of sundry securities on the other 
side of the balance-sheet, totalling at £1,022,000. The reserve was 
represented by Consols. The remuneration of the managing director was 
not included in the directors’ fees, which were disclosed in the profit and 
loss account, but they were properly provided for, as well as the auditors’ 
fees, before the net profits of £76,876 were arrived at. There had been 
no recent valuation of the premises, but he could assure them from his 
knowledge of the accounts that the most ample provision had been made 
for depreciation and renewals of leases. The company had been always 
liberal in making most ample provisions for every possible contingency. 
(Cheers.) 

The resolution was carried unanimously. 

Mr. COLIN F. CAMPBELL proposed the re-election of Sir James 
Pender, the retiring director. 

Mr. PAGET V. LUKE, C.I.E., seconded the proposition, ani it was 
unanimously agreed to. 

On the motion of Mr. BUNNING, seconded by Mr. ROBERTS, Mr. 
John Gane and Mr. Patrick A. Glegg were re-appointed auditors. 

A vote of thanks to the chairman and the other members of the board, 
proposed by General TREVOR, and seconded by Mr. CROFT, terminated 
the proceedings. 


London Electric Supply Corpn. (Ltd.) 


In our report of the proceedings at the ordinary general meeting of this 
Corporation in our last issue, we were only able to give the very interest- 
ing statement made by the chairman (Mr. Robert H. Benson), in whose 
opening remarks it was stated that the managing director (Mr. R. Stewart 
Bain) would deal with the details of the generation and distribution of 
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current. We give below a report of the proceedings following the account 
appearing in our last issue :— 

The CHAIRMAN : The managing director has a few interesting figures 
which I think should be recorded. 

The MANAGING DIRECTOR: The capital expenditure for the year 
was £42,000. That has been almost entirely used for the purpose of iu- 
stalling two new direct-current stations and the mains in connection there- 
with. For many years this corporation was heavily handicapped because 
it could not supply continuous current for power purposes, and it was 
largely owing to that fact that, although we were the pioneer company in 
London, our business in the West End has not developed as rapidly as 
other companies who used the continuous current. Last year we asked 
the Board of Trade for power to supply on both systems, and although we 
were opposed by cur municipal competitors, the Board granted us that 
permission, and we have erected a new station in Southwark from which 
we are now supplying direct current in the boroughs of Southwark, Ber- 
mondsey and Camberwell. We have also erected a new station at Dept- 
ford, where we are also supplying direct current in Deptford and Green- 
wich. We have further acquired a valuable site near Bond-street, which 
can be utilised for a similar station in the West End of London if we 
think it desirable. We have laid during the year 12 miles of mains, 
bringing the total length of mains laid up to 244 miles. This is a busi- 
ness where we cannot afford to wait until things happen; we have to try 
and anticipate them. Last year I told you that a large portion of our 
capital expenditure had been used in laying a new trunk main route 
from our Deptford station to the West End of London, our previous 
trunk main route coming over the Charing Cross bridge, and we had used 
that route for 16 years, "Very shortly after our other route was opened 
und working the serious accident took place at Charing Cross railway 
ttation, where part of the roof fell down. When that roof fell it carried 
away tbe wall of the station to which our four trunk mains were attached 
and buried those mains under thousands of tonsof debris. Our engineers 
were not allowed to go near our mains because of the danger of other 
portions of the roof falling, and but for this alternative route we could 
not have supplied any current to the West End until those mains 
were repaired. As it was, we had no interruption—our lighting 
was not interfered with at all. The chairman has told you about 
our average price. That is steadily diminishing, increased this 
year by the agitation which was raised by the bill of the Admini- 
strative County of London Co. The average price we received during 
the year from our lighting customers was 390d. That is a low 
price when you remember that not so many years ago it was Gd. I am 
glad to say. however, that we have been keeping pace with tbe decreased 
cost by the largely decreased expenses. As the chairman told you, we 
have decreased our cost per unit sold this year from 1:21d. to 0.95d., or 
over 20 per cent., making it, I believe, the lowest of any company in 
London. The principal decrease was in our coal bill. Our consumption 
last year was 30,065 tons, compared with 29,425 tons in 1904, but in 1904 
we sold 10,500,000 unita, whereas this last year we sold 13,000,000 units, 
the saving in consumption per unit being over 18 per cent. To put it in 
another way, while in 1904 every unit we sold took 6:26 lb. of coal, last 
year it had decreased to 5:161b, The cost of coal shows a decrease of 
33 per cent.— namely, from 4d. per unit during 1904 to 0:34d. during 1905. 
Our percentage of units sold to units generated has also, I am glad to say, 
been gradually increasing. Another very pleasing thing is that the units 
we are selling for power purposes are increasing very satisfactorily. 
Within the last few days we have secured an order from a large manufac- 
turer for 400 m.r. The development of this power business, to which 
our continued success to a great extent depends, is receiving the energetic 
attention of our staff, in whose praise I cannot speak too highly, and we 
look to the future with confidence and hope. 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The 27th ordinary general meeting was held yesterday under the 
presidency of SvrNkv GEDORE, Esq. 

The SECRETARY (Mr. A. E. Salmon) read the notice calling the 
meeting. 

The CHAIRMAN said : This year may be called our silver wedding, for 
although this company was incorporated on Feb. 21, 1850, and is therefore 
just 26 years old in a sense, yet we hardly recognise the first broken year as 
anything; it is a sort of period when things are in embryo. There have 
been 25 full years of the company's existense up to the 31st of December 
last. Again, Mr. Sutton, our energetic and most valuable managing 
director, entered the company’s service in the month of March, 1831— 
exactly 25 years ago —and you know how much we are indebted to the 
energy, knowledge, zeal and attention that Mr. Sutton has brought to 
the business, and how much it is owing to him that we have emerged 
from the poor state we were in when he entered the company's service to 
the state in which we are happy to be in now, We all know how glad we 
are that Mr. Sutton bas lived to render us the:e services, and how 
heartily we can congratulate him on his silver wedding with the company. 
People tell us, You show too good a balance-sheet. You are paying a 
dividend of 15 per cent. You did pay 20 per cent. for three years, but 
you have wisely given that up, because, with an industrial company 
engaged in electrical manufacturing work, such a return as that is an 
inducement for the speculative loafers who are looking around to form 
some rival company. Well, that being so, I think that all such capitalists 
should know exactly how the matter really stands. In the first place, we 
must remember that when this Company was formed we took over exist- 
ing ready-made works, with the machinery, and we also took over a very 
valuable asset in theshapeof Mr. Henley'sgoodwill, Mr. Henley being known 

^ first-class telegraph manufacturer all over the world, and having a good 

ation all round. No new company would start with an advantage 
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of that kind. In the next place we must remember that for the first 11 
years of the company's existence it paid no dividend. Now let us take 
it that the shareholders put in their money with the reasonable expecta- 
tion that it would earn 7 per cent. for them. That 7 per cent. for 11 
years amounts to 77 per cent., and at compound interest this brings the 
capital of £70,000 up to £120,000. But the original shareholders only 
get their dividend now on the £70,000, not on £120,000. Then it 
has to be remembered how, as by degrees our credit has risen in the 
market, we have been able to borrow money ata very low rate; 
and although we pay 15 per cent., we are not paying that rate upoa 
the capital in the business. We are only paying 15 per cent. on the 
ordinary share capital, which is £200,000, as against the total capital of 
ordinary shares, preference shares—another £200,000—and debenture; 
£150,000. Our dividend has to be divided, therefore, on £550,000, not 
only on £200,000, if people want to s:e what return may be expected 
from an investment of this description, and that comes out at about 8 
per cent. only instead of 15 per cent. "Therefore, although we may, as 
ord.nary shareholders congratulate ourselves that we get 15 per cent. for 
our money, it by no means follows—and there is nothing to induce people 
to believe it—that by planking down half a million of money they will 
be able to get a return of 15 per cent. on it or anything like such a return. 
Having regard to our small beginnings and our very uphill work we had 
very nearly come to grief, and we might have done so but for some of our 
friends. My firm and one or two other friends came forward and assisted, 
or else the company would have come to grief. We all had faith in the 
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and I think you will say that our confidence has been amply justified. 
Last year was a record for the amount of orders which we received. For 
obvious reasons I do not state what the amount was; no company ever 
does that, as they do not want others in the business to know too much. 
I may, however, say that the amount of our orders exceeded by 10 per 
cent. the highest amount that we had ever previously had. How 
is it," you may therefore say, "that you are only paying 15 per 
cent, when on previous occasions, when the orders were not so 
large, you paid 20 per cent.?" The reply io thai is that we 
had to do more in return for the orders. There is very keen com- 
petition for the work at the present time, and therefore the profits 
on the orders are not quite so large as they used to be —a fact which 
renders economy in administration and in manazemant of very grea: 
importance. Now this increase of business and the keen competition 
we are experiencing necessitated an increase in our works, aud 
you are aware, from what you have been told on & former occasion, that 
we bought some 12 acres of land at Gravesend, on the river, and we have 
there erected very fine works indeed. I do not profess to be an engineer, 
or a mechanician, or an electrician, but one does know something about 
works, and I have been over a great many works in my time, but I think 
I never went over cr saw a finer shop than the great factory which we 
have erected there. I have full details, which have been supplied to me 
by our capable manager at those works, Mr. Wright. Ho tells me that 
there is a wall all round, 1,941 ft. long and 8 ft. high, that the factory I 
spoke of covera an area of more than two acres, and that it is 700 ft. long 
by 144 ft. wide and roofed ia with glass. I think that anyone who visited 
those works would see that the whole arrangements there for doing the 
work in an economical and efficient manner are as admirable as could be 
conceived. We make our own gas, and with that gas we make our own 
electric power both for heating, for lighting, and for mechanical work, so 
we are almost self-sufficient in ourselves. We do not possess coal mines— 
we buy our coal, but having the coal we can transmute the energy of 
that coal into electrical and mechanical energy. The works have not 
yet opened, but we are told that it is hoped to open them next week 
and then they will begin to earn money. It has, of course, been a con. 
siderable drag on us as a charge upon our profits, for up to the present 
this capital, both the amount expended on the purchase of the land and on 
the erection of the works, has not yet earned a shilling. Yet we are, 
nevertheless, able to pay a dividend of 15 per cent. The large sum we have 
sunk on those works by no means exhausts their value, because we are 
going to remove a considerable amount of valuable machinery from North 
Woolwich to Gravesend. We have to raise money to pay for all this 
outlay, and last year we obtained powers from you to issue £300,000 of 
debenture stock, of which we have raised £150,000, out of which the 
former £50,000 of debenture stock has been repaid. You may ask why 
it was that when we only wanted £150,000 we took powers to raise as 
much as £300,000. Well, the reason is this—that when we came to deal 
with the £50,000 we found that it was issued without our having any 
power to add more to it for it to rank pari passu with that £50,000, We 
found also, when we came to deal with the debenture stockholders, 
that we were not entitled to pay them off against their consent. 
At the time when that £50,000 stock was issued the company’s credit 
was not a8 good as it is now, and in order to get the debenture money 
subscribed, we were advised that there must be an annual sinking fund 
by which tho stock should be redeemed in 30 years. The necessity for 
that has not arisen, and with respect to the new stock, we had to take 
care that it should not arise. We had to go to those who held the £50,000, 
less the £5,000 odd that had been redeemed by the sinking fund, and to 
ask them to take their money. But why should people who come first 
with £50,000, having a first charge on the property, agree to be merged 
in a much larger amount of £150,000 or £300,000? Clearly by doing that 
they would to a certain extent be worsening their position. We, therefore, 
had to give them an inducement to do what we asked them todo. We, 
therefore, offered them a premium of 10 per cent., to be paid either in 
debenture stock or in cash, if they would allow us to pay otf their deben- 
ture stock at once, or if they would take up the new debenture stock. 
They behaved exceedingly well. No singledebenture holder stood out, as 
one or two sometimes do, to the last moment, for better terms, and they 
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very nearly all of them took the new debenture stock, an almost inappre- 
ciable number only taking cash. There is no intention of issuing any 
more debenture stock, and more of it will only be issued if the expanding 
nature of the business should require it. I may tell you, however, that the 
stock was subscribed for seven or eight times over when we closed the books. 


Going through the balance-sheet and accounts, you will see the 
amount of debenture stock to-day compared with what it was last year ; 
only £105,000 had been paid up to Dec. 81 last, but the balance will 
very shortly be coming in. You will find an increase of £53,000 in 
the item of freehold land. The value of freehold land, with build- 
ings, &c., after writing off depreciation, and the annual sum in 
lieu of rent for these offices, is put up by £53,0C0 more than i stood 
at last year. The reserve account, which was only £100,000 in the balance 
sheet last year, is now £125,000, including the £5,000 transferred to 
profit and loss account this year to it. The only other thing I wish to 
mention is in connection with the profit and loss general account —that we 
brought forward a balance from 1903 of £27,535, and from 1904 we brought 
forward £26,511, while we now carry forward £22,698 ; but if you add the 
£5,000 which we transfer to the reserve account this year from profit 
and logs (whereas in the previous balance sheet there was no correspond- 
ing amount transferred to reserve) the £22,699 is increased to £27,098, 
whereas the balance brought forward from 1904 was only £26,511. We 
are, therefore, really carrying forward more instead of less than we 
did last year. I now move the adoption of the report and balance-sheet. 


The MANAGING DIRECTOR (Mr. George Sutton) said: In second- 
ing the motion for the adoption of the report, as has been my custom 
at these annual meetings for the last eight or ten years, it is usual 
for me to make some comments on the business of the year. The ground 
has been very admirably covered by the Chairman, so that it leaves me 
little to do, and I am in the unfortunate position of the second speaker 
who frequently has nothing fresh upon which he can comment. The 
year has been one of steady progress, the balance sheet shows that, and 
we have done a fair amount of uniform work during the year, which is 
the kind of work we like because it gives regular employment to our work- 
people, In that sense —and this matter has been referred to by the 
Chairman—the accounts are really more satisfactory than any which we 
have hitherto brought before you. This is not apparent to the share- 
holders from the balance-sheet itself, but I would remind you that the 
Chairman referred to the fact that last year produced us the largest 
number of orders the Company has hitherto received, but more than that, 
the 12 months not only produced us the largest number of orders, but 
also gave us a larger amount of work. It is true the percentage of 
profit, owing to the competition and the course of markets for raw 
material, which during the whole year has been against us, has been 
smaller ; and some gratitude is due from the shareholders for the way in 
which the buying has been done for this business and the careful way in 
which markets have been watched, so that the Company have not suffered 
loss from the purchase of material, and, indeed, in some cases have 
made profit—necessarily small, for we do not speculate. The com- 
petition and the courre of markets have reduced the percentage 
of profits to the turnover, but we have been able, notwithstanding, to 
maintain our 15 per cent. dividend without encroaching on the reserve. 
That is very satisfactory in two ways. It is satisfactory, of course, to 
the shareholders to get a dividend of 15 per cent. The maintenance of 
such a handsome dividend as that must give them satisfaction. 
But it is also a satisfaction to your manager and workpeople 
employed in the factory. It means that we have spent a very much 
larger sum in wages down at Woolwich during the past year than 
we have hitherto spent. We had constant work for a large 
number of people throughout the year, and this means that during 
this winter, when we heard so much about such a large number of 
people being unemployed, that Henley’s Telegraph Worke increased 
its employment and paid more wages in the district of Woolwich 
than ever before. That is very satisfactory to your workpeople. I am 
sure that the shareholders of this Company are satisfied with a dividend 
of 15 per cent., and that they do not wish the Directora to screw every 
penny of profit out of the workpeople to enlarge their dividend. I mention 
this because I read in one of the morning papers an account of an indus. 
trial company in which it was stated that the shareholders were quite care- 
lessand recklessabout the workpeople—that all the thought of was to get as 

. large a profit as possible paid to them in dividend, and that that is the 
object for which directors end managers were appointed. I do not believe 
that you appoint your directors and managers for that purpose. I would 
just mention that the business of last year which would have been 
carried out at Gravesend has been largely power work for cables and 
for the extension and construction of new tramways. Of course that 
tramway work is feeder and distributor work. We have done a good deal 
of cable work in that direction during the year, and to-day there 
are openings in the West End for large extentions of tramways. For the 
London United Tramways Co, the whole of the cable work for the Kingston 
and Wimbledon lines was constructed by this Company. Probably this 
was the largest order ever placed, and not the least difficult of orders, 
and those who have knowledge of electrical work —the fact will appeal to 
them—will be interested when I tell them that the test made of our 
cables last week through 28 miles of cable, upwards of 300 joints, and a 
pressure of 22,000 volts upon them, was entirely satisfactory. 
It gave satisfaction to the representatives, Sir Clifton Robinson 
and other gentlemen connected witb the London'United Tramways Co., and 
to other electrical engineers who were there, and, in fact, some of them 
expressed surprise that such a good result was obtained under such high 
pressure and with so many joints. This is an experience not always 
obtained by those who order high.tension cables. I have nothing else of 
interest to bring before the shareholders, and I will conclude by seconding 
the adoption of the report. 


Mr. DRYSDALE expressed satisfaction at the statement made by Mr. 
Sutton, and said he regarded it as a good investment to look after work- 
people, as in many ways the employers reaped the benefit of so doing. 

e desired also to congratulate Mr. Sutton on his silver wedding wit 
the company. 

The motion was then carried unanimously, as was a resolution approv- 
ing the dividend on the ordinary shares. The retiring directors were 
then re-elected. 

Sir A. C. LYALL proposed a cordial vote of thanks to the managinz 
director, the secretary and the staff in London and at the branches at 
home and abroad, and also to the chief engineer and staff at the works, for 
their valuable services during the past year. 

This was seconded by Mr. LAMONT and carried unanimously. 

" A hearty vote of thanks to the Chairman brought the proceedings to a 
ose, 


— — — — 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting was held on Wednesday, Mr. 
J. Invina Courtenay in the chair. 

The SECRETARY (Mr. S. J. Cluer) read the notice calling the meeting 
and the auditors’ certfticate. 

The CHAIRMAN, after referring to the death of Mr. G. N, Marten and 
the selection of Major W. F. Woods as his successor on the board, said: 
The expenditure on capital account has been comparatively small. The 
chief item of £13,138 is mainly the outlay on the extension of the gene- 
rating station, including a new chimney shaft. The plant to equip this 
will be added as the demand for current increases, Expenditure on 
mains is small, and this is due partly to the increased capacity of the 
existing mains resulting from the change to the higher pressure initiated 
a few years ago. The cost of the change has amounted in all to about 
£9,000, and during the past three years more than £5,000 has been 
written off direct from profits, and the balance is now extinguished 
through the depreciation fund. Notwithstanding that the progress in the 
past year has not beer as great as in the years immediately preceding, we 
cannot regard the position as altogether unsatisfactory. Although the 
grors takings are about the same as in 1904 the net profits are £1,000 
more, and while raying £687 more on debentures, which were not fully 
subscribed until tbe end of 1904, putting a slightly inoreased amount to 
depreciation (£10,918), and with a share issue larger by £25,000—the 
amount issued in exchange for the founders' shares—we are able to 
recommend the same dividend as for 1904. The expenses are considerably 
less, partly owing to the fact that in 1901 there was a special overhauling 
of the plant and mains, periodically found to be necessary beyond the 
annual maintenance. Considering the relative smallness of our output 
as compared with some of the large electric supply undertakings iu 
London, it is satisfactory to note that our total costs per unit do not 
compare unfavourably with those of other undertakings more fortunately 
situated as regards cheap production of the current. As regards the future. 
there are distinct signs of a revival in building operations in Chelsea, and 
with more activity generally and au improvement in trading conditions, 
the company should benefit by an increase of custom resulting there- 
from. But you must bear in mind that we have the rates always with 
with us, and invariably increasing. Surely, the basis upon which we are 
rated is inequitable. Probably you will be surprised to learn that 25 per 
cent. of our divisible profits go to the rates; in other words, an amount 
equal to one-third of the dividend we pay goes to the rate collectors, I 
hope that some united effort will be made in the near future to put 
these rates and charges upon a more equitable footing. The increase 
in the output of current during the past year was only small, but 
there was a remarkable absence of fogs in London in 1905. In the previous 
year our output was considerably inereased in consequence of the preva- 
lence of fog during November and December. The proceedings in Par- 
liament this session will considerably interest us. There are several 
bills being promoted for supply of electricity in bulk, and these we shall 
have to watch closely, as we did last year, in order to see that our 
interests are safeguarded. A great deal of misapprehension has arisen 
in regard to the benefit which may be derived from these schemes by the 
individual consumer, and I venture to think that somewhat exaggerated 
ideas prevail on this point. I incline to think that even should any of 
the bills pase, the small individual consumer for lighting would receive 
comparatively but little benefit. If the prices at which such bulk com- 
panies could supply were sufficiently low, we should take a supply from 
them and save capital expenditure on further extensions, and to that 
extent both consumers and shareholders would be benefited. At present, 
however, no price appears to have been put forward which would justify 
us in risking a supply wholly from an outside producer. By far the 
larger portion of the cost of a supply lies in the distribution expenses— 
the cost and maintenance of mains, meters and apparatus, the interest 
on such capital expenditure, and the general supervision and expenses 
attendant upon dealing with a number of individual consumers. I may 
add that we do not anticipate any harmful competition in our district 
from these bulk supply companies; it does not appear to be contem- 
plated in their bills. Although the use of electricity for heating and cook- 
ing purposes is only just commencing, a considerable number of units 
were sold for this purpose, more especially in the last quarter of the year. 
Great improvements have lately been introduced in the manufacture of 
electric cooking apparatus, At the present time it is being tried in some 
of the large private houses as an adjunct to the ordinary coal-fired kitchen 
range, and we believe that it will gradually come into more general use 
as the advantages of electric cooking become appreciated, The new sec- 
tion of building to provide for further machinery at our generating 
station is now practically completed, and it will be equipped with suit- 
able plant as soon as the necessity arises. The alteration in our system 
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of distribution to which reference was made last year has given most 
satisfactory results, and I think I can safely say that our customers in 
Chelsea have been well satisfied with the supply of electricity and the 
general attention which has been given them by Mr. Percy Still, our 
chief engineer, and the secretarial staff. I now move the adoption of the 
report and accounts, and the dividends as recommended. 

Mr, WILLIAM PAGE seconded the motion, which was carried nem. con. 
" The retiriog directors and auditors having been re-elected, a vote of 
thanks to the chairman and directors brought the proceedings to a close. 


Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held oa Wednesday, Mr. Epubxp 
Bourwors presiding. | | 

The SECRETARY (Mr. Frank Iago) read the notice convening the 
meeting. 

The CHAIRMAN said: I regret Lord Suffield is unable to be present, 
as he is suffering from a chill. Sir Alexander Kennedy, our engineer- 
in-chief, is suffering, I am sorry to say, from an attack of laryn- 
‘gitis. We shall all regret that he cannot be present, as he has been, 
I think, on every annual occasion since the Company was started. 
As you will have seen from the report, there is a reduction in the profits. 
Three factors have primarily conduced to this diminution— viz., the 
reduetion in our eharges, which has temporarily lowered our income, the 
increase of rates and Parliamentary expenses. There is an increase in rates 
of not less than £7,000 a year, or over 60 per cent. This takes cffect 
from March 31 next, so that we shall have to pay over £5,000 more 
this year than last, which is equal to 1 per cent. dividend on the ordinary 
shores. Ten years ago our rates were 53. 8d. in the £; they are now 
6s. 10d. on a very much higher asses:ment. These increasing rates are a 
serious factor in any business concern, and I fear we cannot look for 
any improvement considering the extravagant manner in which local 
authorities throughout the country are spending money. This handicap 


must, of course, have an appreciable effect on the possibility, however : 


much desired by the Directors, and by all the shareholders, to make 
further reductions in the charge for supply. In the last few years there 
has been a great increase in the demand for current for purposcs other 
than lighting, and this demand we have done everything we can to 
encourage and develop. As showing the increase in our business 
in this direction, I may mention that we sold last year for these purposes 
more units than we sold 11 years ago for all purposes combined, and we 
hope to be as successful in competing with the gas companies in this 
class of business as we have been in lighting. Our charge of 1d. a unit 
for this description of supply. came into force on Jan. 1, and will, I am 
sure, compare favourably with any of the complex charges proposed by 
those companies who are seeking to obtain powers to supply for similar 
purposes in the county of London. The fight in Parliament over electricity 
supply is to be continued this fession, and the London County Council 
have now entered the lists. The bill we are promoting jointly with 
other West End companies does not seek to trench upon the rights or 
powers of any other company. The question arises whether such a 
matter as the supply of electricity to the metropolis, which is of impor- 
tance not only to the supply companies, but to the usera of electricity 
and the ratepayers of London, can be properly dealt with piecemeal by 
means of competing bills before a Parliamentary Committee, or whether 
the time has not arrived for the whole subject to be referred to some 
authority with & wider reference. That companies who are satisfactorily 
carrying out their duties under powers granted them by Parliament, and 
under the supervision of the Board of Trade, should year after year be 
put to heavy expense in defending their position cannot be considered 
equitable. We, and other companies also, have made full provision 
for and are capable of supplying any demand we are likely to be called 
upon to scpply in bulk or otherwise. The sanguine estimates of pro- 
 moters as to the cost at which they could generate electricity under the 
most favourable conditions is not the only factor which should be taken 
into consideration in des ling with the supply of electricity in London. The 
capital which bas been already expended under the authority of Parliament, 
the restrictions under which the existing systems ot supply are working, 
the effect on consumers of the competition which has been allowed in some 
dietricts in London and disallowed in others, and the increased cost due 
to the purchase clauses, are at least as important, The problem of pro- 
viding the cheapest and most reliable supply to consumers can never be 
properly solved unless these factors also are carefully inquired into. Any 
hasty aud partial legislation is quite likely to make matters worse 
instead of better, Another matter I wish to refer to is our Millbank- 
street station. Under the Thames Embankment Improvement Scheme 
the London County Council obtained powers to acquire the land on 
which this station stands, but they are bound to reinstate us. This 
matter has been referred to arbitration, which is now proceeding. 
As stated at the extraordinary general meeting, held in October last, 
your Directors, after full and careful consideration, were of opinion that it 
was desirable to take steps to provide for the raising from time to time 
in the cheapest way the capital estimated to be necessary for the re- 
mainder of our term, The scheme for the conversion of the 5 per cent. 
preference shares and the issue of 44 per cent. preference shares has now 
been carried through. The whole of the issue of 50,000 new 44 per cent. 
preference shares was subscribed at a premium of 7s. 6d. per share, and 
the Board think they can congratulate the shareholders upon the result 
of a somewhat unique scheme for carrying out the necessary increase in 
the Company’s capital. I now move the adoption of the report and 
accounts. 

Mr. J. BROWNE MARTIN seconded the motion, which was carried 
unanimously, as were resolutions approving the dividend and re-electing 
the retiring directors. 


Notting Hill Electric Lighting Co. (Ltd.) 


The annual general meeting took place on Tuesday under the presi 
dency of Sir WILLIAM Crookes, F.R.S. 

The SECRETARY (Mr. R. G. Rawkins) read the notice calling the 
meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, It gives me pleasure to pre- 
side at another of our annual meetings, and to present an ascount of 
our stewardship for the past year. I have donc so on every similar occa- 
sion since the incorporation of the Company in 1888, except in the year 
1896, when I was absent in South Africa. In the report and accounts 
which I shall ask you to adopt you will see that, as last year, we have 
unissued share capital amounting to £56,000, and remaining borrowing 
powers of £8,000. On capital account £4,092. 14s. 9d. was added to the 
expenditure during the year. This is the lowest amount the Company 
has expended for many years, and £2,302. 83, 4d. (more than half the total) 
was upon new mains, and £1,157, 3s. for new machines. The total mileage 
of mains now laid is 32. Revenue shows, I think, a very satisfactory result, 
and it would have been even better but for an almost total absence of fogs 
during December, Although we who live in the neighbourhood would rather 


be without it, it is an interesting fact that a few days of fog soon swells the 


revenue to the extent of £1,000. We have sold 66,000 more units, and 
the revenue had increased by £750, whereas the total costs, but for two 
special items which I will refer to, were actually less than the previous 
year. The first special item of extra cost was £785 for Parliamentary 
expenses. These were incurred in opposing measures brought before 
Parliament last session, measures which, in the opinion of your Direc. 
tors, would have injuriously affected your interests. ‘The opposition to 
the bills was successful, but it seems to us a genuine grievance that the 
Company should be put to this expense in protecting what we consider 
its statutory rights. Iam sorry to say that many measures have agein 
been introduced into the present Parliament dealing with electricity 
supply in London, including an application for the right to supply in 
bulk and for motive purposes in the Company’s area, but as we have 
received assurances from the promoters of most of these bills that it is 
not intended to interfere with our rights, I hope that the amount against 
the heading of Parliamentary Expenses " will be considerably reduced 
this year and altogether disappear in the near future. In connection 
with this subject I would specially mention that both the general public 
and the shareholdera of the electric supply companies are suffering 
considerably through these continued attempts to interfere with 
existing Parliamentary powers. The direct effect is that the general 
public suffer owing to the expense the companies are put to in maintain- 
ing their rights, whilst the uncertainty as to competitive powers being 
granted prevents a general reduction in the charge for current. The 
shareholders also suffer, as they would undoubtedly reap benefit from the 
increase in the demand for current which would arise immediately prices 
were reduced. The expenditure for the year was only £650 more than in 
1904, 80 that this one item of Parliamentary costs more than covers the 
increase. Another item I must specially refer to is the £76. 1 le. spent 
in opposing the increase in the rating assessment. I am sorry to say 
that we were unsuccessful, although we employed one of the most 
eminent valuers in London, and we have been advised not to carry the 
appeal further. The assessment was increased from £4,598 to £7,656, 
which will result in the Company having to pay an additional £1,000 per 
annum for rates, and it may not be generally known thaé as the law at 
present stands we are assessed on our profi ts, or upon a similar, basis to the 
income tax. The assessment of our Wood-lane works also was inor 
considerably at the recent quinquennial valuation, so that in addition to 
the large increase on the Company's individual property we shall be called 
upon to pay a farther £300 a year in respect of our share in the joint 
works. We sball, therefore, in future be paying the enormous sum of 
about £3,600 a year for rates, and I hope our consumers will not overlook 
this fact when considering the cost of electric light, as over 10 per 
cent. cf the total revenue is contributed to the local authority. After 
providing for depreciation, debenture interest, aud our proportion of 
the interest and sinking fund on the Wood-lane debenture stock, the 
balance of profit remaining for division is £11,558. 1 28. 9d., or about £100 
less than in 1904. The depreciation fund now stands at £23,500, or 
rather more than 10 per cent. of our total capital expenditure, and we have 
not had occasion to trench npon it during the year to meet any unusual 
expense for renewing plant. The following table explains the Company's 
progress from the first year's working to date:— 

Re- Ex- 


Profit or Div. on 


Year| Houses Lamps Units 

car onn'ct'd connected sold. venue. penses loss. ord. shrz. 
1891 77 6,056 30,162 £1,623 £2,178| Loss £554 | nil 
18902 124 9,433 75,667 3,513 3,301 Profit 112 nil 
1893 173 12,153 107,580 4,329 2,848 do. 1,481 nil 
1894 234 15,669 130,266 5,123 3,021 do. 2, 101 17 
1895 307 20,307 182,327 6,940 3,7120 do. 3,227 | 2 
1896 396 25,716 230,787 8,552 3,816 do. 4,736 4, 
1897 571 33,000 351,969 11,625 4,771 do. 6.854 67, 
1898! 810 46,066 455,871 13,571 6,32% do. 7.251 6. 
1899 1,012 59,154 605,129 17.935 7,571, do. 10,360 | 7 
1900 1,191 68,505 782, 215, 19,963 10,107 do. 9,856 7 
1901 1,445 82,051 97,491 24,195 11,149 do. 13,046 | 6 
1902 1,784 99,497 1, 148,991 28,837 14,2280 do. 14,609 | 6% 
1903 2,052 116,360 1,372,642, 29,443 14,425 do. 15.018 6% 
1904 2,207 132,132 1,045,492. 34,563 14,718| do. 19,845 | 7% 
1905 2,486 143,102 1,711,955 35,314 15,367 do. 19,983 | 74% 


I must specially refer to our Wood-lane works in order to congrata- 
late the managing and engineering staff of that station upon its auc- 
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cetsful working, which has so direct a bearing upon our increased 
prosperity. The cost of generating current at those works has been 
reduced from year to year, and I believe it is now lower than any other 
similar station in London. The economies which have been effected 
have reduced the generating costs to such an extent as to allow our taking 
over 200,000 additional units, whilst the total cost was £44 below that 
cf the previous year. Notwithstanding the energetic manner in which 
the gas companies are working, our rate of progress continues satis- 
factory, and applications from new consumers show no sign of diminisbing. 
Our area of supply continues to improve by the considerable rebuilding 
which is taking place, and it follows that owing to the many known 
advanteges electric light possesses, it is being installed in place cf gas. 
We have instituted a new tariff dealing with the supply for power, heat- 
ing, cooking, &c., but your Directors have not felt justified in followin 
the example set by several of the London companies which bave redu 
the charge for ibis class of business to a flat rate of 1d. per unit, as we 
feel that it will then be unprofitable. Our new scale varies from 3d. per 
unit for use during one hour a day, to 4d. per unit provided the maxi- 
mum current is taken 20 hours per day. There is very littlo demand for 
nower supply in our district owing to the few manufactories which exist, 
I do not anticipate that we shall require any heavy capital expenditure 
forthe present, so that any increased profit which should accrue will 
allow a still higher rate of dividend to be paid to shareholde:s. 
There appears to be some alarm with regard to electric light. 
ing prospects in London, and the unsettled state of affairs may 
have depreciated the value of electric lighting securities. I see, 
however, no serious reason for this alarm, as I feel we are quite 
able to cope with the competition of the gas companies; and with 
regard to the measures which are being brought before Parliament 
this session I do not think that Parliament will grant powers which 
would materially injure those already possessed by companies in which 
so many millions of money have been invested by the public on the 
moral understanding that they would not be interfered with. It has 
been suggested that the electric lighting question, as affecting London, 
should be referred to a Royal Commission, and I should welcome this 
course, as it would no doubt settle maiters definitely, and prevent the 
continued attempts to injure the existing undertakings, which have 
earried out their obligations in a proper manner, and are quite ready 
to meet all demands for a supply of electricity and to charge a reason. 
able price. I now move the adoption of the report and accounts and the 
payment of the dividends as recommended. 

Sir RICHARD B. MARTIN. Bart., seconded the motion. 

In reply to questions the CHAIRMAN said : The question of the reserve 
has cropped up on very many occasions and the answer has been given. 
It is considered cheaper to invest the money in our own business and to 
get a considerable revenue from it—7} per cent., we will say—than to 
make a call on the shareholders for money—a proceeding which might, 
perhaps, be inconvenient. This point has been gone into, and, after 
considerable thought, this plan has been adopted, and I think it has met 
with the approval of the shareholders on many previous occasions. 
As regards the founders’ shares, the matter bas been under discussion for 
some time, but I think there are certain difficulties, which, however, may 
be got over. At present I do not think there is any intention of doing 
anything. 

The resolution was then carried unanimously. 

The retiring directors and auditors having been re-elected, a cordial 
vote of tbanks to the chairman, directors and staff terminated the 
proceedings. 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.) 


The ordinary meeting was held yesterday, Lieut.-Col. R. E. CROMPTON, 
C.B., presiding. 

Mr. R.S. ERSKINE (the secretary) read the notice calling the meeting. 

Tbe CHAIRMAN said: Gentlemen, although we continue to pay the 
10 per cent. dividend, the directors, as you will see, do not this year pro- 
pose to add the bonus which has been distributed for two years past. I 
bave already, in my annual review of the accounts, twice pointed out to 
you that, in the nature of our business, there must be considerable tluctua- 
tions in our earning power, and that each reduction in price which we find 
it is advisable from time to time to give to the public will be naturally 
followed by a temporary reduction in the net revenue of the year following 
the reduction. This has been the case during the year under review, and 
bas unfortunately coincided with several considerable incieases in our 
expenditure, which are temporary and are not likely to recur. During 
the year, although we sold a quarter of a million units in excess of our 
output of 1904, owing to the fact that we have reduced our price to the 
public by approximately 6 per cent., the total gross income we have received 
is less than last year, and on the other side of the account, as mentioned 
above, our outgoings have increased, so that, including the sums allowed 
for depreciation, the total outgoings work out at £51,715, as against £50,184 
in 1904, and for this reason the balance we are able to carry to 
net revenue account is £2,307 less than that of last year. We should 
have had little or no decrease in the sum received from the sale of 
electricity if it had not been tbat during this year the work of the con- 
tractors on the underground railways in our district bas been reduced to 
such an extent that we have lost 3 considerable output, which during the 
previous years we had sold to them for power purposes, and we have not 
yet had time to make up for tbis lors in other directions. 

Apart from these temporary fluctuations in the demand, the general 
increase in our output caused by reductions in prices and improvement 
in the district is going on in a satisfactory manner, and, we think, will 
continue to do so. During this year we, in common with other electric 
supply companies, have issued a circular to our public stating that we 
are prepared to supply them with electricity for heating, cooking and 


power purposes at the extremely low price of 1d. per unit, and we believe 
that at no distant period we shall by this means secure a satisfactory day 
load, and so get a largely increased output from our plant without a cor- 
responding increase in the cost of producing the electricity. Turning to 
the other side of the account, the exceptional items of cost which I have 
above referred to are the following: That of generating the electricity 
iteelf has not been so low as we had hoped it would be, owing to the 
large fraction of our supply which we take from the joint works at Wood- 
lane having been produced approximately at the seme cost as last year, but 
we hope in future years to see this part of the cost considerably lowered. 
But in regard to those items of the account which are directly under our 
control, I am glad to point out that we have succeeded in distributing an 
output a quarter of a million units greater than last year at practically 
no increase in salaries and The sum spent on repairing and 
maintaining our plant and keeping it in all respects up to date is a large 
one. We have spent this advisedly, pursuing the policy which we have 
followed throughout of making every repair and renewal of each portion of 
our plant in turn so complete that it becomes practically as good as new. 
We believe the shareholders will agree with us and support our policy of 
maintaining our plant to the high standard that we have always laid 
down for our guidance as necessary to efficiency. On management 
expenses about £1,000 additional has been spent, and the year shows a 
heavy increase on Jaw and Parliamentary expenses. We have written off 
£346 from the balance of the South Kensington order, and have provided 
the usual sum for renewals and maintenance of buildings, plant and 
mains, from which, after having deducted the sum spent on repairs, we 
have carried the sum of £5,376 to the credit of our renewal account, which 
is thereby brought up to the very substantial figure of £57,670, equal to 
16 per cent. on our present capital expenditure. Turning to the last 
matter referred to in the report—i.e., the remuneration of the directors, as 
the question has been raised by the action of one ^f your shareholders, 
the directors think it best to set the case out fully in the report and in a 
letter which has been addressed to the ordivary shareholders, and they 
now leave the matter in your hands for settlement. I now move the 
adoption of the report and accounts, 

Mr. R. W. WALLACE, K.C., seconded the motion, which, after a brief 
discussion, was carried and the dividend declared. 

The retiring director (Mr. R. W. Wallace, K.C.) and the retiring 
auditors were re-elected. l 

On the question of the confirmation of the increase of the directors’ 
fees to £1,750 per annum, Mr. H. J. MAKINS moved an amendment, 
wbich was defeated on a show of hands, and a poll demanded. The 
original resolution was then carried, and a poll demanded. The result 
of the poll was that the amendment was defeated, there being only 209 
votes for it and 1,522 against. The original resolution was then carried 
by a corresponding majority. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
balance profit for 1905 ie, with the amount brought forward, £35,924. 
Deducting interest and interim dividends the directors recommend that 
£8.000 be placed to depreciation, that the final preference dividend and 
a dividend on the ordinary shares at the rate of 11 per cent. (making 10 
per cent. for year) be declared, leaving £8,684 to be carried forward. 


CROSSLEY BROS. (LTD.)—Mr. H. D. Irwin stated at the meeting on 
Wednesday that the year just passed bad been a very difficult one. They 
had to face a drop in prices and greatly increased competition. The gas 
plant works had done well, and they had doubled their area since last 
year. They were making a new departure in large power gas engines 
working with their own gas-producer plant and increasing their output 
of vertical engines to meet the demand of electrical engineers for that class 
of engine. 

PEARSON FIRE ALARM (LTD.)—At the meeting on Monday, the chair- 
man (Mr. Walter Chamberlain, J.P.), gave an account of the progress of 
the company, and stated that numerous agencies and branches had been 
ettablished throughout the country, and they bad also connected up 
their installations, or had permission to do so, with a great many of the 
chief fire brigade stations. After nearly threo years of strenuous work 
they had obtained the recognition of the highest fire insurance authori- 
ties of the United Kingdom. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)— [he report for 1905 
states that electrical energy has been taken by the tramway company 
during tha year beyond the minimum figure agreed upon. The receipts 
for lighting had suffered from a bad season in the town, and also from 
the reduced scale of charges. Capital outlay during 1905 was £4,636, 
against £16,368 for 1904, After placing £1,000 to depreciation the 
balance is £4,909, and the directors recommend a dividend at the rate of 
5 per cent. for the year. 

SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—Presiding at 
the meeting on Friday, Mr. H. 8. Leon said the adoption of automatic 
stokers would not only reduce the smoke nuisance, but effect a consider- 
able saving in working expenses. The cost of generating had been re- 
duced by id. per unit, which bad gone to benefit their customers, A 
dividend ot 4 per cent. was declared, and the chairman announced that 
the board would, in the rear future. consider what provision was to be 
made for tbe year 1913, when the contract with the Corporation for the 
supply of electric light to the markets would coine to an end. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND FOWER CO. (LTD.)— 
Mr. H. St. J. Winkworth stated at the meeting on Monday that the lamp 
connections had increased by 17,283 8 c.p., which, with the exception of 
Jast year, when the Crystal Palace area was taken over, was the largest 
increase they had had, and brought the total 8 c.p. equivalenta to 125,674. 
The number of consumers had increased to 2,858, and the net revenue 
£16,574 to £22,131. The directors recommended a final dividend of 24 


824 


THE ELECTRICIAN, MARCH 2, 1906. ~ 


per cent. on the ordinary shares. Negotiations arə proceeding for several 
extensions of existing orders and other large contracts for power, which 
render necessary additions to their generating machinery. The Com- 
pany's new power house combines all the most up-to-date improvements, 
The managing director (Mr. H. W. Bowden) referred to the power bills, 
and claimed that it could not be said of the company that it had not 
cultivated a power demand. The units sold for power in 1904 were 385 
per cent. of the total (for the northern area about 50 per cent.), and for 
last year 40:5 per cent. Tbat was the highest percentage of any London 
company, exclusive of the special supply given by two companies for the 
London County Council tramways. ‘They had negotiations pending for 
nearly 1,000 kw., part of which would be for new consumers, part for 
extensions to existing installations and part for supply in bulk (under 
their 1903 Act) at the boundary. In addition they had been asked to 
quote for a supply of 1,000kw. to two consumers, making a total of 
2,000kw. The board had decided to extend the present station. 
Having this object in view, he had visited several stations, and it 
had been decided to extend on the lines of the new St. Denis 
power house, Paris, which was, he believed, one of the very latest 
and most up to date, erccted for the purpose of supplying cheap electric 
energy for the Metropolitan Railways of Paris, and to afford a supply 
in bulk to the electric lighting stations as their concessions run out. 
The first instalment for their new building was two 1,500 kw. turbo- 
generators, and the next instalment should be two 3,500 kw., making a 
total of 10,000kw. That would complete the first portion, or north 
section, of a 30,000 kw. (normal) power-house baving a maximum of 
60,000H r. The capital cost for the first instalment— namely, two 
1,500 kw.—was about £16 per kw., which included two 42in. river 
circulating water pipes sufficient for the first portion—namely 10,000 kw. 
—for which the capital cost will be approximately £11 per kw. For the 
combined stations the comparison was as follows per unit sold :—Coal 
for 1905 was 0:54d. against O°'7d. in 1904; worke cost, 0:85d. against 
1:06d.; total costs, 1°48d. against 1:8d.; the efficiency of distribution was 
80 per cent. against 72 per cent. 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.— The directors' 
report for 1905 states that the revenue from sale of current and meter 
rents was £11,413; the horse.power connected to Dec. 31 was 6,139. 
Customers are slow in getting their arrangements completed, and, conse- 
quently, in getting connected to the maine. There is, however, a steady 
increase going op. Up to the end of the year some of the company's 
largest and most important consumers had not commenced to take supply. 
Among the larger consumers in this position are Locket's Merthyr Col- 
lieries, al Mardy (399 1. v.), D. Davis & Sons, Ferndale (1,463 n P.) and 
at Bodringallt (80 H. P.), Gt. Western Colliery Co., Pontypridd (267 H. p.), 
Penrikyber Navigation Colliery Co. (680 n.p.) and Tirpentwys Steam Coal 
Co. (525 H.P.) These have all actually ordered the complete electrical 
equipment necessary for electric driving. The generating plant which 
the company have in position and in actual working order, together with 
two engines of 1,250 H. p. each, which are now about to be delivered, is 
sufficient to deal with a total of some 16,000 H. p. connected. It is gene- 
rally found that at a maximum not more than half of the horse-power 
conrected is at work at any one time. At present the revenue is at the 
rate of £2. 10s. per annum per horse- power connected to the mains. In 
order to meet the prospective and ever-incrcasing demand for power it 
has been found neceseary to spend a larger amount of capital than was 
exp2cted a year ago, and further extensions will from time to time be 
needed to authorise the creation and issue of further capital for the pur. 
pose of the Carmaithenshire undertaking and for the general purposes of 
the company. 


YORKSHIRE ELECTRIC POWER CO. At the mceting on Tuesday the 
chairman (Mr. Arnold G. Lupton) said that more than half the capital 
expenditure (o date wes on mains, and the remainder was for equipment 
and sub-statione. The company had now given a supply for one year, 
and at first customers had waited to instal their motors until the mains 
had been brought to the doors. Accordingly, for the first half-year the 
sales of currest amounted to only £149. In the third quarter of the 
year, however, the amount was practically doubled, and in the fourth 
quarter it was doubled again. The number of consumers was increasing, 
and one of the most hopeful signs was that customers who took the power 
at first tentatively were now increasing the number of their motora. 
Local authorities bad been afraid of the company, as though something 
was to be taken from them, but he thought that that fear was now being 
overcome, and that the authorities were realising that under the large 
scale on which the company worked they could obtain better facilities 
than they could provide for themselves. With the exception of the third 
set of turbines their generating station was now practically complete. 
Tbe contractors had tendered for 4,500 kw., but instead of that they c.uld 
safely rate the capacity at 6,000 kw. 


NEW COMPANIES, STATUTORY RETURNS. 


— — 


NEW COMPANY. 


LIMIA CO. (LTD.) (87,734.)—Reg. Feb. 24, capital £10,000 in £1 
shares, to acquire and take over the corc?ssion granted by the King of 
Spain to Dona Carlota Partington y Carcer, Marquesa de Longueville for 
the reclamation of certain lands in the valley of the River Limia (Orense, 
Spain) and for the installation of electric generating plant for supplying 
electrical energy for traction and industrial purposes in the province of 
Orense, and to carry on the business of constructors of roads, railways, 
tramways and other works. electriciars, engineers, manufacturers of and 


dealers in electrical apparatus. First directors, T. Greehill, L. E. Chagniat, 
A. L. Lambert, T. F. Turner, A. Ireland, T. M. de Bingham and H. H. Sims. 
Iteg. office, 11, Queen Victoria-street, London, E.C. 


STATUTORY RETURNS. 

BATH & DISTRICT LIGHT RAILWAY Cd. (LTD.) —Return to Dec. 31 
gives capital as £225,000 in £1 shares, of which 11,270 have been taken 
up and paid for in full. Mortgages and charges nil. 

BRITISH RAILWAY TRAFFIC & ELECTRIC CO. (LTD.)—The capital is 
given in return to Jan. 11 as £100,000 in £1 shares, of which 60,000 have 
been taken up. £1 per share has been called up on 7, 10s. per share on 
5,000 and 6s. per share on 54,993 shares, and £19,004. 18s. has been 
received. Mortgages and charges nil. 

BRYANT TRADING 8YND. (LTD.)—Return to Jan. 13 gives capital as 
£25,000 in 20,000 ordinary and 5,000 preference shares of £1 each, of 
which 17,252 ordinary and 60 preference have been taken up. £1 per 
share has been called up on 13,812 shares and £10,779. 11s. has been 
received, leaving £3,032. 93. in arrears. 3,500 shares are considered as 
fully paid. Mortgages and charges, £2,389. 13s. 4d. 

GARDNER ELECTRIC DRILL & RAMMER CO. (LTD.)—According to return 
to Jan. 14 capital is £40,000 in £1 shares, all of which have been taken 
up. £2,000 has been received aud £38,000 is considered as paid. Mort. 
gages and charges nil. 

GENEVA TRAMWAYS CO. (LTD.)—The capital in retarn to Dec. 29 is 
£850,000 in £1 shares, all of which have been taken up. £2,507 has 
been received and £847,403 is considered as paid. Mortgages and charges 
£889,692. 7s. 9d. 

NATIONAL ELECTRIC ENGINEBRING CO. (LTD.)—According to return 
to Dec. 30 capital is £5,000 in £1 shares, of which 2,659 have been taken 
up. 4654 has been received, and £2,005 is considered as paid. Mort- 
gages and charges nil. 

SIMPLEX STEEL CONDUIT CO. (LTD.)—In return to Feb. 7 capital is 
£25,000 in £1 shares, all taken up and paid for in full. Mortgages and 
charges nil. 

THOMPSON, RITCHIE & CO. (LTD.) — Return to Dec. 31 gives capital as 
£5,000 in 200 preference and 300 ordinary shares of £10 each, of which 
200 preference and 140 ordinary have been taken up. £10 per share has 
been called up on 170 shares, and £1,700 has been received. 170 shares 
are considered as fully paid. Mortgages and charges £1,900. 


CITY NOTES. 


— — 


MEMORANDA (March 1).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 30,,d. per oz. Consols 891;—89]7 for money, 901—90] 
for account; 24 per cent. annuities 891—892 (x. d.). Consola Pay Day, 
April 4. Stocks and Shares Continuation Days. March 7 and 26; Ticket 
Days, March 8 and 27. Pay Days, March 9 and 28; Mining Share 
Carry-over Day, March 6. 


CANADIAN PACIFIC RAILROAD CO. —The directors intend to commence 
at an early date experiments in electric haulage. The board have under 
consideration the question of converting their Quebec-Montreal line to 
electric traction and subsequently other lines also. It is proposed to 
obtain electrical energy from Shawinigan Falls, and if electric traction 
be decided upon for the eastern end of the system power will be obtained 
from Niagara. In any case, it ia probable that electricity will be adopted 
for the eastern urban passenger traffic of the C.P.R. The company 
already own an electric street railway between Galt and Waterloo (Ont.). 


CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.) A dividend of 
1} per cent, has been declared. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The transfer books 
and register of members are closed from Feb. 28 to March 14 inclusive. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION OO. (LTD.) — 
A dividend of 4 per cent. has been ceclared on the ordinary shares. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.) —- After placing 
£2,000 to revenue for depreciation, and carrying forward over £4,000,the 
directors recommend a final dividend on the ordinary shares at the rate 
of 6 per cent. per annum, less tax, for the half-year ended Dec. 81, 
making 5 per cent. for the year. 'l'he transfer books and register of 
members will be closed from 2nd to 12th inst. inclusive, preparatory to 
payment of dividends on the ordinary and preference shares. 

DICK, KERR & CO. (L1D.)—At a special meeting last week the resolu 
tion for the subdivision of the £5 preference and £5 ordinary shares into 
shares of £1 cach was confirmed. 


LONDON UNITED TRAMWAYS (1901) |LTD.)—'l'he gross receipts during 
1905 were £301,350. 4s., and working and general expenses and renewals 
£175,313. 14s. ld., leaving (with balance forward) a net revenue of 
£126,600, ls. 2d. After payment of interest aud yearly preference divi- 
dend, there remains £30,447. 12. 2d. Allowing for interim dividend paid 
in August the available balance is £15,234. 8s. 3d. It is proposed to pay 
a final dividend on the ordinary shares for the half-year ended Dec. 31 at 
the rate of 2 per cent. (less tax) (making 3 per cent. for the year), to 
place £10,000 to reserve, and to carry forward £1,116. 0s. 6d. Gross 
receipts show an increase of £5,114. 12s. 10d., whilst operating expenscs 
havo decreased by £874. 118. 9d. The total number of passengers carried 
was 49,157,139, an increase of 1,030,412. Since the last meeting the con- 
struction of the authorised tramways in Kingston, Surbiton and New 
Malden, and between Brentford and Hanwell, has been undertaken. The 
werks are practically complete, and it is anticipated that the lines will be 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 
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* Partly electrical. 


opened for traffic on March 1. (The opening of these lines is] referred 
to on page 785). The directors intend to proceed immediately with the 
construction of the tramways from New Malden to Wimbledon, Merton 
and Tooting. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— The directors recom- 
mend a final dividend for 1905 of 5s. per share on the ordinary shares, 
making 10s. for the year, or 10 per cent., the carry forward being £2,219. 


NEWOASTLE-UPON.TYNE ELECTRIC SUPPLY CO.—The directors re- 
commend a further dividend of 54 per cent., making 8 per cent. for 1905. 


STOCK BXCHANGE NOTICES.— The Stock Exchange Committee have 
appcinted March 8 a special settling day in £41,978 44 per cent. first 
mortgage debenture stock, and March 9 a special settling day in £108,022 
scrip for 44 per cent. first mortgage debenture stock (fully and partly 
paid) of W. T. Henley's Telegraph Works Co. (Ltd.), and bave ordcrcd 
game to be quoted. The Committee have also appointed March 14 a 
special settling day in 317 £1,000 shares (£200 paid) of the Shanghai 
Electric Construction Co. (Ltd.), and have granted a quotation to 10,000 
£5 fully-paid ordinary shares of the United River Plate Telephone Co. 
(Ltd.) The Committee have been asked to appoint a special settling day 
in 7,362 £1 fully-paid 6 per cent. cumulative preference shares of the 
Sir Hiram Maxim Electrical Co, (Ltd), and to allow a further issue of 
5,000 £5 fully-paid ordinary shares of the Chelsea Electricity Supply 
Co. (Ltd.) to be quoted. 

VICKEBS, SONS & MAXIM (LTD.)—The directors recommend à final 
dividend of 2s. per share, tax free, on the ordinary shares, making, with 
interim dividend, 15 per cent. for the year. 
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to affording a means of arriving at equitable tariffs it also did 
much in the earlier days of its development to educate the 
central station engineer as to the true significance of the load 
factor and its influence on the cost of generation. So valuable 


Illustrated. Continued. 833 TRICAL INDUSTRY .......... 844 | was the svstem. in fact. that. in spi : f 

A Study in the Design of a „Idle Currente.” By M. B. e J em, ct, „in spite of the difficulty o 
500kw. Continuous-current Field. Illustrated ........ 845 | explaining it to consumers and the consequent suspicion with. 
Generator. By Dr. Max Note on the Use of the Bolo- ; : ; 

: Breslauer. ,Dlostrated -. 835 eld 2xa Detanicr of Elec: which the method of charging was sometimes regarded by 
e Kingston Sub-station of the tric Waves. By C. Tissot. those who had failed to under the system, it was adopted 
LondonUnited Tramways Co. 838 Illustrated. 848 add Rr = e 8y ] P 

A New Single-phase Commu- Some Recent Electrical Measur- by a very large number of electricity works. Thanks to the 
tator Motor. By V ing Inst ts. By Kenel . . el . 
illustrated 0 foe EIE 889 Edgeumbe. Illustrated... g49 | Knowledge brought by its application, many central station 

PHYSICAL BOCIETY .......... 842 The Unwatering of the Achddu men have now substituted for the maximum demand system 
" Seoon Röntgen Radia- Collier,, oe s 851 
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flat rates of charging, with discounts which make sufficient 


tion [Barkla] ; ‘‘ Records 


of the Difference of Poten- LEGAL INTELLIGENCE ...... 858 ; indivi ^ 
tial between Railway Lines | Municipal, Foreign and Gene ral allowance for the character of the load of individual con 
Med a Train pia s aoe Ec pue 855 | sumers, and there are now comparatively few towns in which. 
& i * ° oe 85 8 . e . . . 
gested Method lor ibo | Trade Notes and Notions --— ag] | the Wright system is the only tariff in use. In some it has 
Observation of Earth Cur- | New Companies, & 864 | been abandoned altogether, while in others flat rates are 
rents and Magnetic Varia- City Notes .... 864 f ] , 

tions ” [Crawley & Hawes]. ' Companies’ Share List ...... 866 | offered as an alternative method of charging. Brighton, the: 


town in which the maximum demand system was born, has 
hitherto been among those in which every consumer was 
charged on the maximum demand system, but the Brighton 
Corporation have now decided to give every consumer the 
option of being charged at a flat rate of 4d. instead of on the 
Wright system at 7d. for the first hour and ld. after. As it 
requires a two hours' user of the maximum demand per day 
at 7d. and ld. to bring the average charge down to 4d. per 
unit, it is probable that a large number of consumers will 
adopt the alternative. | 


NOTES. 
— — 

THE acquisition of Electric Lighting Orders by gas com- 
panies has wisely been discouraged by the Board of Trade, for, 
once a gas company have obtained an Electric Lighting Order 
and have blocked the way for other people who might subse- 
quently apply for one, there is little incitement for them to 
develop electric lighting in competition with their existing 
business. Attempts are constantly being made to evade this, 
however, and one of these is recorded in our Parliamentary 
columns this week. In this case a private company 
deposited with the Board of Trade, last July, an appli- 
cation for an Electric Lighting Order for the Ascot district. 
In the ordinary course, the Provisional Order will be granted 


eomm —— 


Mr. BARKLA read an interesting and suggestive Paper at the 
last meeting of the Physical Society. He described the experi- 
ments by which he has discovered that the secondary radiation 
obtained from an element by submitting it to the direct action 
of Róntgen rays has a capacity for being absorbed that is a 
periodic function of the atomic weight. Now the ‘hardness ” 
or penetrating power of the secondary radiation probably 
depends mainly on the amount of freedom possessed by the 
electrons of an atom. A corpuscle loosely held will be easily 
accelerated by the Röntgen pulse passing over it, and will, 
therefore, emit radiation more penetrating than will a cor- 
puscle more stably bound in its atomic orbit. Thus this. 
secondary radiation from the elements is an index of the 
stability of atomic system. And the conclusion pointed by 
Mr. BarKLa’s experiments is a remarkable confirmation of. 

THE Wright maximum demand system of charging has done Prof. J. J. THOMSON’s well-known theory of the atom, which, 
good service to the electricity supply industry. In addition ! to account for the electro-positive to electro-negative gradation - 


next March. The local gas company, however, wished to retain 
the lighting of the district, and gave notice of a Special Bill in 
November to extend their own powers so as to authorise them 
to supply electricity. Naturally the electrical firm are opposing 
this, but the gas company cleverly argued that this firm had 
no locus standi in accordance with Parliamentary procedure as 
they did not yet possess any powers to supply electricity in 
the district. We are glad to report that the contention of 
the gas company was not upheld by the Court of Referees. 


—— 
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of the elements in each group of the periodic table, postulates 
exactly tbis looseness or tightness of coupling within the atomic 
orbit now, we may almost say, demonstrated by Mr. BARKLA. 
We publish the official abstract of the Paper in another 
column. 

It is interesting to note the attitude of the General Hydrau- 
lie Power Co. towards the electric power schemes which pro- 
mise London a cheaper electric power supply than at present. 
As is well known, electric lifts are far more economical than 
hydraulic lifts, and the General Hydraulic Power Co. have 
felt the competition keenly, so that any further reduction in 
the price of electric power, one would suppose, would not be 
welcomed by them. At the Company's annual general meet- 
ing last week, however, it was actuaily suggested that the 
Company would be gainers and not losers by the advent of cheap 
“bulk” supply. At present the central station engineer, it was 
said, does not care much for a lift load, presumably because 
of the large amount of power required for short intervals of 
time. The argument is, therefore, that he only supplies lifts 
in order to improve his load factor and to cheapen his general 
costs, and that he supplies them at a loss. When the central 
station engineer can obtain his electrical energy “in bulk” at 
a cheaper rate, he will no longer need to have recourse to this 
method, and will therefore leave the lift load to the Hydraulic 
Power Company. But this is not the whole ofthe plausible case 
putforward by the Company. Às pioneers in power distribution, 
with large vested interests, they propose to obtain from Parlia- 
ment a clause directing the electric power companies to givethem 
“most favoured treatment.” They will then be ableto displace the 
steam engines by electric motors, and drive their pumps at a 
lower cost than at present, and they hope thus to gain a double 
advantage from the new condition of affairs. Far be it from 
us to discourage these sanguine hopes of the General Hydraulic 
Power Co.; we can only congratulate them on their ready 
adaptability to the new circumstances. But at the same time we 
congratulate electrical engineers on the popularity of electric 
lifts, which is increasing now at a greater rate than ever. 


Ln sd 


LIzur. Tissot, in the short Paper which we publish this 
week, does well to point out that in his experiments of 1902 
to 1904, he obtained results similar to those of DUDDELL and 
TAYLOR bearing on the propagation and spreading of the 
Hertzian waves used in wireless telegraphy. At the time his 
experiments were published they were regarded as having the 
special aim of comparing the efficiencies of tuned and untuned 
simple air wires, and were, in fact, not set out in a form to exhibit 
clearly the inverse square law demonstrated by the English 
experimenters. He now shows, however, that his observations 
included data sufficient to establish this law ; and thus we may 
now feel that we possess, altogether, very strong evidence that up 
to distances of 40 miles, at any rate, the radiant energy is pro- 
pagated in three dimensions. As in DUDDELL and TAvLon's 
experiments, a thermal detector was used in the measurements 
by Tissot ; and it is interesting to observe that the later forms 
of TIssor's bolometer approach in delicacy DUDDELL’s adapta- 
tion of the radio-micrometer. Instruments based on these two 
principles have always been close rivals. 


Bur perhaps the point of greatest importance is the close 
accord between the French and English experiments in the 
matter of the best resistance for the measuring instrument in 
the receiving circuit. In both sets of observations this best 
value appears to be of the order of 60 ohms; which implies, 
of course, that the rate of loss of energy in the other parts of 
the receiver system is as if due to a resistance of about 60 ohms. 
In both cases the observers suggest that this loss may be 
attributable, at least in part, to radiation taking place from 
the receiver air wire. The striking agreement in the figure 
is very probably explainable by the fact that similar lengths of 
air wire were used in both sets of experiments. 


Circuit Breakers and Fuses.—A misprint occurred in the 


article by Messrs. Marchant and Lawson ou p. 198 of our last 


issue. The second line above Figs. 6 and 7 should read: 
“ For a given diameter of wire, d, it follows that Ce Ci, and 
not kk CœU.” 


The Electric Production of Nitric Acid.—According to 
Nature, the Badische Anilin- und Soda-Fabrik, of Ludwigs- 
hafen, proposes to lay down a hydraulic power plant for the 
preparation of nitric acid from atmospheric nitrogen by the 
Birkeiand process. Instead of preparing calcium and sodium 
nitrate for artificial manures however, as in the Norwegian 
installations, it is intended, in the first place at least, to make 
potassium nitrate for explosive purposes. 


“De Magnete.” —Messrs. Maggs Bros., of 109, Strand, are 
offering for sale a copy of Gilbert’s * De Magnete,” the first 


| folio eaition of 1600, a remarkably fine copy in a perfect state 


of preservation. There are only about 70 copies known to 
exist, most of them ìn public libraries. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair 


Tarifa—Tangier ............ Jan, 18,1904 .. — 
Jamaica — Colon Jan. 10,1905 .. — 
Cadiz —Teneriffe......... .. . July 20, 1905 — 
Puerto Plata—Martinique.... Dec. 15,1905 .. — 
Tangier—Cadiz ............ Feb. 17,1906 .. — 
Santa Lucia—St. Vincent.... Feb. 19, 1906 — 
St. Vincent—Grenada ...... Feb. 19,1906 .. — 
Grenada— Trinidad ........ Feb. 24, 1906 . — 
Porto Rico—St. Thomas .... Feb. 26, 1906 Mar. 8, 1906 
Porto Rico—St. Croix ...... Feb. 26, 1906 — 
Alexandria—Larnaca ...... Feb. 28, 1906 = 


Guadaloupe— Dominica Mar. 8, 1906 


Strange Result of a Short-Circuit.— Between three and 
four o’clock on Wednesday morning a short-circuit occurred on 
the distributing cables of the East Ham Corporation network 
in front of a house in Green-street, near Upton Park railway 
station. The fault was right across from the positive to the 
negative cable, and as the current was well within the capacity 
of the machines the fault was allowed to burn out and the 
section was then cut out. About an hour after this, however, it 
was found that a number of people in an adjoining house were 
in a state of partial suffocation, some of whom were promptly 
taken to the hospital, but soon recovered. On taking up the 
footpath to repair the fault it was found that a gas pire cross- 
ing over the cable troughing was leaking badly. The fumes 
from the burning fault, mixed with the escaping gas, had 
found a way into the cellar through a hollow which had been 
left by a disused gas service, and ascending to the top of the 
house, had overcome the persons sleeping in the attics.; 


30-ton Electric Orane in Breslau.—A 30-ton travelling 
crane has recently been erected at the Breslau harbour for 
loading ships expeditiously with coal. According to Elektro- 
technik & Maschinenbau, the traveller, whose span is 46 ft., runs 
on an overhead girder structure (230 ft. long) supported by 
four pairs of columns. Coal is transported in huge buckets 
which discharge automatically, and for lifting ordinary objects 
a hook is fixed in lieu of the bucket. Electro-pneumatic brakes 
are provided, and the transmission is partly spur gearing and 
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partly worm gearing. The motors employed for the various 
operations are as follows: A 70 H.P. motor for hoisting (which 
is done at the rate of 3:8 ft. per minute), a 20 H.P. motor for 
tilting and discharging the bucket, a 2:5 H.P. motor for slewing, 
a 3:6 H.P. motor for the cross traverse (speed 54 ft. per second) 
and a 14:5 H.P. motor for the longitudinal traverse (speed 
21-8 ft. per second). Including foundations, the whole plant 
as outlined is stated to have cost 175,000m. (£8,750). 


Institution of Mechanical Engineers.—The annual dinner 
of the Institution of Mechanical Engineers will take place on 
Thursday, April 26th, at the Hotel Cecil, at 7:30 for 7:15 p m. 
The annual general meeting of the association was held a fort- 
night ago, and the officers and council are now constituted as 
£ollows :— 

President, Edward P. Martin; Past-Presidents, Samuel Waite John- 
son, Sir Alexander B. W. Kennedy, LL.D., F.B.S., William H. Maw, 
E. Windsor Richards, Percy G. B. Westmacott, Bir William H. White, 
K.C.B., LL.D., D.8c., F.R.8., J. Hartley Wicksteed ; Vice-Presidents, John 
A. F. Aspinall, Edward B. Ellington, Arthur Keen, Sir William T. 
Lewis, Bart., T. Hurry Richee, A. Tannett-Walker; Members of Council, 
Sir Benjamin Baker, K.C.B., K. C. M. G., LL.D., D.Sc., F.R.S., Sir J. 
Wolfe Barry, K.C.B., LL.D., F.R.S., Henry Chapman, George J. Church- 
ward, Henry Davey, H. F. Donaldson, H. Graham Harris, Edward Hop- 
kinson, D. Sc., J. Roasiter Hoyle, Henry A. Ivatt, Henry Lea, Michael 
Longridge, the Right Hon. William J. Pirrie, LL.D., Sir Thomas Richard- 
son, John F. Robinson, Mark H. Robinson. James Rowan, John W. 
Spencer, Sir John I. Thornyoroft, LL.D., F.R.S., John Tweedy, Henry 
H. West: Hon. Treasurer, Harry Lee Millar; Auditor, Robert A. 
McLean, F.C.A. 


Electricity v. Gas for Train Lighting.—In a report by 
Lieut.-Col. P. G. von Donop on the derailment of a train in the 
Catesby tunnel on the Great Central Railway, it is stated that 
the accident furnishes another instance showing the undesir- 
ability of the employment of gas as an illuminant for trains 
and the superiority of electricity for that purpose. After 
referring to the extinguishing of the lights on three of the 
carriages and the consequent escape of gas, the report continues : 

It is terrible to contemplate what might have been the results of this 
accident if an explosion bad occurred or a carriage had caught fire in the 
tunnel. The leading and rear vehicles of the train were both lighted by 
electricity ; the lights in the latter were extinguished, but in the former 
vehicle they remained alight throughout, and were of the greatest assist- 
ance in rescuing and controlling the passengers. This accident furnishes, 
therefore, another instance showing the undesirability of the employment 
of gas as an illuminant for trains, and the superiority of electricity for 
that purpose. 

It may be recalled that this same Board of Trade inspector 
made a similar recommendation in his report concerning the 
accident at Witham, on the Great Eastern Railway, last year. 


Gas-engine Indicators.—A Paper on gas-engine indicators 
was read at the meeting of the Junior Institution of Engineers 
on Friday last by Mr. 2 F. de Peyrecave. He described the 
methods adopted for testing and calibrating indicator springs 
and indicators, and dealt with the effects of variations of tem- 
perature on the calibration curves, and precautions to be taken 
to avoid other sources of error. The results of a series of 
comparisons, carried out by the author and Mr. F. White, of 
various types of indicator with a standard indicator on a gas 
engine were given, and a few special devices, such as Elliott 
Bros.’ differential spring and the Mahot recording drum, were 
described. In his conclusions, the author expressed a decided 
preference for the outside spring type of instrument for gas- 
engine work. A representative collection of indicators was 
shown, and a lively discussion followed the Paper, in which 
Prof. Dugald Clerk took part, giving an interesting account of 
a method of measuring heat losses in a gas engine, by causing 
the exhaust valve to remain closed for several strokes after an 
explosion, and obtaining a record by means of an indicator of 
the alternate compression and expansion curves of the gradually 
cooling imprisoned gascs. 


Municipal Accounts.—On Monday a conference was held in 
London at the instance of the Municipal Trading Committee 
of the London Chamber of Commerce with the object of dis- 
cussing the recommendations of the Joint Committee on 
Municipal Trading of 1903 (The Electrician, Vol. LL, p. 709), 
and the best means of securing the independent professional 
audit of municipal accounts and the standardisation of such 
accounts. Mr. Felix Schuster was in the chair, and altogether 
48 Chambers of Commerce, 18 industrial and other associations 


and 20 municipal authorities were represented. A series of 
questions had been submitted to all who had been invited, and 
91 replies had been received in favour of the recommendations 
of the Select Committee, 21 conditional, and 29 against; 107 
favoured the. prescription of a standard form of accounts, 11 
conditional and 18 against. Practically all the answers in the 
negative to both questions were from local authorities. The 
chairman, in the Course of a short speech, said that the sole 
object of the conference was to discuss the question of the 
proper keeping of municipal accounts. A resolution was 
moved expressing regret that effect had not been given to the 
recommendations of the Joint Committee of 1903. An amend- 
ment to this resolution was moved by the town clerk of 
Fulham, having for its object the possibility of another form 
of independent audit to that laid down by the Select Com- 
mittee. This amendment was defeated and the original resolu- 
tion passed. Another resolution was also passed urging the 
desirability of the standardisation of municipal accounts on 
business lines, and it was further resolved that a deputation 
should wait upon the President of the Local Government 
Board urging both the necessity for giving effect to these 
resolutions and also the addition of independent members 
connected with accountancy to the Departmental Committee 
which has just been appointed to deal with this matter. 


The Royal Commission on Canals.—In an Editorial note 
on page 415 of our issue of December 29th we welcomed the 
appointment of a Royal Commission on Canals and Waterways 
which was promised in a speech by Sir Henry Campbell- 
Bannerman, and we are glad to learn that the King has been 
pleased to appoint such a Commission. The chairman will be 
Lord Shuttleworth, whose business capacity has been well 
proved in his distinguished public career, and who has acted 
as chairman of a Parliamentary Committee dealing with the 
same subject. The other members of the Commission are 
Lord Kenyon, Lord Brassey (chairman of the Associated 
Chambers of Commerce), Lord Farrer, Sir John Dorington 
(chairman of the County Councils Association), Sir John 
Brunner, M.P., Sir Francis Hopwood (permanent secretary to 
the Board of Trade), Mr. W. J. Crossley, M.P. (who will 
represent the interests of the Manchester Ship Canal), Mr. 
Russell Rea, M.P., Mr. J. F. Remnant, M.P., Mr. P. Snowden, 
M.P., Mr. Henry Vivian, M.P., Mr. L. A. Waldron, M.P. (who 
appears for Ireland and her largest canal), Mr. R. C. H. Davison 
(well known in civil engineering circles), Dr. A. J. Herbertson 
(reader in geography at Oxford), Mr. J. P. Griffith (an engi- 
neering representative from Ireland), Mr. J. C. Inglis (the 
general manager of the Great Western Railway), Mr. H. F. 
Killick 55 the canal industry generally and Liverpool 
in particular) and Mr. John Wilson, formerly M. P. for Falkirk. 
Mr. W. B. Duffield will act as secretary to the Commission. It 
will be seen that a variety of interests are represented, and we 
look forward with interest to the proceedings and subsequent 
report. The Royal Commission will deal not only with the 
engineering problem presented of how the much-needed im- 
provement in efficiency of transport may be obtained, but will 
also consider how the funds for the purpose can be obtained 
and secured, and the expediency of canals being made or 
acquired by public bodies or trusts. 


Metallic Filament Incandescent L amp.— We have now 
received some further particulars of the new metallic filament 
lamp of Dr. Kuzel’s invention, to which we referred in pp. 655 
and 679 of our issue of February 9th. The process by which 
the filaments are made has already been outlined in an Editorial 
Note in our issue referred to above. The metals are reduced 
to a colloidal state wherein their properties are somewhat 
modified by their very finely-divided condition and Dr. Kuzel 
forms his filaments by forcing his colloidal preparation through 
adie. This, it is said, produces a much more durable filament 
than the ordinary wire-drawing method. Dr. Kuzel finds 
that by employing a mixture of different colloidal substances 
he obtains alloys with properties more suitable for filament 
construction than the components used separately, however 
high their fusing points. The lamps are exactly similar 
in appearance to the carbon filament type and the size of 
the bulbs identical. Two horse-shoe filaments in series are 
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used and the lamps can be made up to 110 volts. It is hoped, 
however, to extend the limit up to 220 volts. The actual 
mounting of the filament and exhausting of the bulb is 
precisely the same as for the carbon lamp, so that beyond 
establishing a new filament department, no alterations are 
necessary in the equipment of an existing lamp factory. The 
efficiency claimed for the filaments for low voltage lamps is 
indicated in the tests which were published in The Electrician 
of February 9th, p. 679, and it should be explained that the 
candle-powers given are mean horizontal, the Hefner unit 
being used. It has been found from a number of tests that 
a useful life of about 3,500 hours may be expected with 
a loss of candle-power varying from 2 per cent. to about 
11 per cent. for lamps with an efficiency in the neighbour- 
hood of 1 watt per candle, and that they will last as long 
as 5,000 hours with a diminution in light of 20 per cent. 
Lamps working at an efficiency of about 0°75 watts per 
candle have been run for 1,000 to 1,100 hours with a loss of 
3-5 per cent., and for 1,600 hours with a loss of 20 per 
cent. The lamps remain remarkably cool in use, as a very 
small portion of the radiation consists of infra red rays. The 
lamps are equally suitable for alternating and continuous-cur- 
rent circuits, and can be over-run as much as 300 per cent. 
without damage. The inventor looks forward to producing 
lamps with an efficiency as high as 0°5 watts per candle-power. 
The above particulars are on the authority of Messrs. Fahn 
& McJunkin, who have the sole selling rights under the 
patents, and we look forward to their confirmation by indepen- 
dent tests made in this country. 


The Corpuscular Theory of Matter.—Prof. J. J. Thomson 
devoted the first of his series of Saturday afternoon Royal 
Institution lectures on The Corpuscular Theory of Matter“ 
to a description of the genesis and the properties of cathode 
rays. He expounded carefully the main reasons for regarding 
the cathode beam as a stream of moving particles. These 
reasons are, first, that the rays are deflected by a magnetic field ; 
second, that they give a negative charge to any metal vessel 
they enter, and third, that they are deflected by an electric 
field, all the effects being of such a nature as to indicate that 
the particles are to be regarded as negatively-charged bodies. 
The phenomena described were fully illustrated by experi- 
ments, the demonstration of the magnetic and electric deflec- 
tions being made especially clear by the use of the slowly- 
moving cathode rays given off, as was discovered by Wehnelt, 
from a speck of lime on a heated platinum cathode. The 
electric deflection of these slow rays was particularly striking ; 
for when in a large tube the beam was directed towards a 
metal plate charged negatively it was seen to be completely 
bent back by the electrical repulsion and to follow a parabolic 
path. The cathode rays possess, however, the disquieting 
property of penetrating thin sheets of metal—a property that 
seemed at first to favour the views of the German physicists, 
who held at one time that the cathode beam was, like ultra- 
violet light, undulatory in nature. This penetrating power 
must now be regarded, however, as merely widening our esti- 
mation of the closeness of the packing of the molecules of 
matter. Prof. Thomson then went on to describe how the 
various constants of the cathode rays have been measured. 
The speed of the particles was first measured by balancing the 
magnetic against the electric deflections, with the result that 
in different tubes speeds of from 1,000 to 60,000 miles 
per second were recognised. Next the ratio of charge to mass 
'for a single particle was measured by the deflection in an electric 
field. This ratio has been found the same in all cases, being 
independent of the speed of the particles and of the nature of 
the gas and the electrodes, and appears to be about 1,700 times 
the similar ratio for the hydrogen atom in electrolysis. An 
application of the fact that ions can serve as nuclei for water 
condensation in dust-free air showed later that the charge 
carried by the cathode particle is the same as that carried by 
the hydrogen atom in electrolysis, and thus that the mass of a 
corpuscle is more than a thousand times smaller than the mass 
of the lightest known atom. 

Royal Commission on London Traffic.—Vols. V. and VI. of 
the report of the Royal Commission on London Traffic were 
published last week. They consist of an exhaustive analysis 


of about 100 plans, diagrams and drawings, selected from those 
furnished by witnesses during the course of the Commission's 
inquiry, other than American and Continental witnesses, and 
others specially prepared by the Commission. The plans and 
diagrams furnished by witnesses in the United States and 
abroad will be published as part of Vol. IV. The remainder 
of the plans and diagrams now in the Commission's possession 
are being preserved to form the stock-in-trade of the new 
Traffic Board for London,— when it comes into existence. The 
social aspects of the traffic problem are graphically demon- 
strated, and the volumes under notice purport to present: this 
gection of the Commission's labours in a crystallised form for 
the future benefit of a permanent Traffic Board, which the 
Commission hopes will be formed to take up the problem where 
it has now been left. In this connection two plates that have 
been prepared by Sir Henry Oakley, Chairman of the Central 
London Railway Co., are of interest, for they show ail the 
various London railway proposals that have been submitted to 
Parliament since 1885, scattered without system broadcast over 
London. These plans show in an interesting way the early 
partiality of promotersfor certain routes still unprovided for, and 
theirkaleidoscopiceffectaffords the readiest proof of thenecessity 
fortheestablishmentofa Traffic Board with co-ordinating powers. 
Other plans deal with streets and street improvements, and traffic 
in the streets. Under this latter heading, the report inveighs 
against the practice of placing tramway and electric lamp 

columns down the centre of roadways, and this is regarded as 

a matter which should be the subject of immediate regulation. 

Several designs for shallow tramway subways and pipe sub- 
ways, and a number of plans giving proposals for new thorough- 

fares are included, the latter having been prepared by Mr. 

Maurice Fitzmaurice, chief engineer to the London County 
Council. Mr. Stephen Sellon's proposals for a connected sys- 
tem of tramways throughout London, including connections 
across all bridges and also through the City, most of which 

were endorsed by the Advisory Board of Engineers to the 

Commission, are included. All the most important schemes 
and proposals which, in the opinion of the particular wit- 
nesses, would relieve or cure the congestion of traffic in par- 
ticular localities in London are dealt with, and not the least 
interesting is a plate submitted by Mr. Edgar Speyer showing 

for a number of years past the fluctuations in the price of 
money, stock, &c., and the adverse financial difficulties to 
which promoters of tube railways have been subject, apart 
altogether from those incidental to the special character of the 
enterprise. The publication of the present volumes leaves only 
one further volume—Vol. 1V.—to be issued by the Commis: 
sion, containing the evidence taken by, and documents and 

information furnished to, the Commission, in the United 
States and on the Continent. Vols. V. and VI. are the work 
of Mr. Lynden Macassey, secretary to the Commission, and 
Mr. R. B. Dunwoody, its engineer. 


Manchester Local Section of the Institution of Electrical 
Engineers.—' The annual dinner of the Manchester Local 
Section of the Institution of Electrical Engineers was held at 
the Midland Hotel on Friday last. After the loyal toasts had 
been proposed by the chairman, Mr. S. L. Pearce, and had 
been duly honoured, Mr. S. Z. de Ferranti proposed The Cor- 
5 of Manchester and Salford.“ To him, he said, the 

ord Mayor of Manchester and the Mayor of Salford appeared 
simply as the heads of two vast electrical undertakings. He 
had been given to understand that the sum invested in their 
electricity works and tramways was about £4,000,000, and he 
reminded those present of the competition of suction gas 
plants and motor omnibuses, which made it necessary that no 
effort should be spared to improve and develop their own 
undertakings. The Lord Mayor of Manchester (Mr. J. H. 
Thewlis) and the Mayor of Salford (Mr. I. Frankenburg) 
replied, the latter referring to the fact that his own borough, 
in contra-distinction to Manchester, had bought all the plant 
for their electricity works from British firms. Dr. A. Hopkin- 
son, vice-chancellor of the University of Manchester, in pro- 
posing the Institution of Electrical Engineers, spoke of the 
early days of electricity, and recalled the time when he had 
first read of the telephone in a newspaper and had turned the 
page over with the remark that people who would believe 
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that would believe anything. Since he had found that the 
discovery of the telephone was a fact, he would not even 
venture to express his disbelicf in psychical research. He 
concluded with a tribute to the work of the Post Office Tele- 
graph Department and to its distinguished engineer-in-chief. 
Mr. John Gavey, C.B., president of the Institution of Elec- 
trical Engineers and engineer-in-chief of the Post Office, in 
replying on behalf of the Institution, spoke of the excellence 
of the Papers read at the Manchester Local Section and to the 
successful formation of the Manchester Students’ Section. 
Incidentally he mentioned that Manchester carried on a brisker 
telephone traffic over the trunk lines than any business centre 
he knew of. Mr. Gavey concluded with a reference to the 
coming visit of the foreign electrical societies to this country, 
and invited the co-operation of the local centres in the enter- 
tainment of their guests. Mr. R. Kaye Gray (past-president) 
gave the next toast, “The Local Sections,” of which he said 
Manchester was certainly not very far from the top, and Mr. 
S. L. Pearce, in responding, said that the number of the Man- 
chester members was 800, and that at the last mecting there 
had been a record attendance of 350. He also alluded to the 
desirability of discussing Local Section Papers in London more 
frequently. Mr. T. L. Millar then proposed “ The Visitors,” 
for whom Mr. Dane Sinclair (general manager of the British 
Insulated & Helsby Cables) returned thanks. 


The Baker Street & Waterloo Railway.—4A large party 
of representatives of the Press inspected the Baker Street & 
Waterloo Railway on Wednesday last, and were afterwards 
entertained at lunch by the directors of the Underground 
Electric Railways Co. of London at the Hotel Great Central. 
The portion of the line from Baker-street to Kennington is now 
quite complete, and the party travelled over the whole of this 
section, and had an opportunity of examining a number of in- 
teresting details of the line. The princi; al features of the 
railway have already been described in our columns (see The Elec- 
trician, February 16th, p. 703, and February 28rd, 745). It has 
now been decided to arrange the standard six-car trains so that 
they can be divided at times of comparatively light traffic into 
two halves, consisting of one motor-car and two trailers each, 
In order, therefore, that these half-trains can be driven from 
either end, some of the trailer cars have been fitted with con- 
trollers, although they do not carry motors. Particular atten- 
tion was paid to the signalling arrangements at Kennington. 
Here, owing to the junction and cross-over roads, there are a 
number of points to bo worked, so that the system cannot be 
entirely automatic as it is on the straight-away portions of the 
line. The operator in the signal box has in front of him an 
illuminated diagram of the whole section under his charge 
which is so arranged that all portions where the line is clear 
are lighted up by lamps behind the glass, while on portions 
which are occupied by trains the lamps are extinguished. The 
lever frame consists of a row of miniature levers about 
9in. long, which open and close the electrical contacts 
controlling the electro-pneumatic mechanism operating the 
points and signals, all being fully interlocked. The trains 
automatically put the signals at danger as soon as they pass 
them, in the same way as on the fully automatic sections, and 
they are reset to “line clear" by the levers. The line will be 
opened for traffic to morrow, and the ‘following service will be 
run on weekdays: from 5:30 a.m. to 7:30 a.m., every five 
minutes; from 7:30 a.m to 11:30 p.m., every three minutes; 
and from 11:30 p.m. to 12:30 a.m., every six minutes. The 
Sunday service will be: from 7:30 a.m. to 11:0 a.m., every 
six minutes; and from 11:0 a.m. to 12:0 p.m., every three 
minutes, a uniform fare of 2d. for all distances being charged. 
The average speed, including stops, will be 14 miles per hour, 
and this can be maintained with a maximum speed of 30 miles 
per hour. The trains are, however, capable of attaining a 
maximum speed of 35 miles per hour, so that time can be 
made up if necessary. Opportunity was also given to inspect 
the sub-station at Baker-street, which closely resembles that at 
Charing Cross (described in The Electrician, Vol. LIV., p. 615), 
except that only one set of bus bara is used. The lift equip- 
ment was aleo examined. 


At the lunch which followed, Sir George Gibb, managing director of the 
Underground Railways Company was in the chair. In a short speech he 
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referred to the nature of the undertaking, which was the first to provide 
for a north and south route and whose object was not to compete with 
other lines, but to assist them and enable full advantage to be taken of 
their facilities to the mutual advantage of all concerned. Mr. Edgar 
Speyer, chairman of the Underground Railways Company also spoke and 
expressed regret that the late Mr. Yerkes had not lived to see even the 
commencement of his scheme an accomplished fact. The Baker Street & 
Waterloo line was but a beginning, but he hoped that the whole system 
would be at work during the early part of 1907. 


Acceleration and Accelerometers.—Mr. A. P. Trotter read 
a Paper dealing with acceleration and methods by which its 
value could be measured before the Junior Institution of Engi- 
neerson Friday last. Commencing with a quotation from Punch, 
Mr. Trotter dealt ina particularly happy way with the aspects of 
the subject more especially met with in connection with rail- 
way trains. Most of his remarks were based on the concep- 
tion of the alteration of the “ dynamical vertical " produced by 
the interaction of the forces of acceleration and gravity. The 
various units employed in the quantitative statement of accel- 
eration were explained , and the simplest of all methods of 
measuring horizontal accelerations by the deflection of a plumb 
bob was experimentally demonstrated. The recording pendulum 
instruments of Mr. A. Mallock and Mr. F. W. Lanchester 
were mentioned and actual records taken by the former were 
shown. Other types of accelerometers described were those 
depending on the alteration of levels of a liquid, of which one 
example is that of Prof. G. Kapp (described in Zhe Electrician, 
Vol. XLV., p. 641), in which a long tube with upturned open 
ends is used, fitted partly with mercury and partly with 
water, and the alteration in level in the longer branch is 
observed. Another form which he had himself often used 
consisted of a bent tube nearly full of liquid, similar to a spirit 
level. This was particularly convenient for use in railway 
trains, and some examples recently made by Messrs. Everett 
and Edgcumbe were shown. The indications of these in- 
struments are, of course, affected by gradients as well as by 
acceleration, so the result obtained is rather a measure of 
the force acting on the train than of the acceleration. Thus, 
when a train is “coasting” down a grade, the bubble 
remains stationary at the zero, except for the small deflection 
due to friction, even though the speed is fast increasing. 
Again, when acar is standing on a grade, the bubble shows a 
considerable deflection, which is in reality a measure of the 
force of the brakes holding the car up. This somewhat 
detracts from the use of these accelerometers from a passen- 
ger’s point of view, but for investigation of the actual power 
required for traction the accelerometer ignores the effects of 
gradients and attends to the propulsive power in a remarkable 
way. A clear explanation of the forces acting on 5 
walking along a train during acceleration or retardation was 
given when the sensation as of walking up or down a hill 
is felt. Reference was also made to vertical accelerations in 
lifts and the like, and, as an example, the new lifts on the 
Baker Street & Waterloo Railway were mentioned, in which 
oil buffers are provided, so that if the attendant does not 
switch off in time the lifts, when travelling their full speed of 
850 ft. per minute, can be pulled up in 8 in. In the discussion 
which followed Mr. K. Edgcumbe asked what methods could 
be adopted to differentiate between gradient and acceleration 
effects, and referred to an instrument he had seen in which a 
pencil driven by a gearing from the wheels of the car moved 
over a strip of paper driven at uniform speed by a clock, the 
pencil springing back to zero at intervals, so that a sort of saw- 
tooth diagram was obtained, thé slope of the sides of the teeth 
indicating the acceleration. Mr. P. V. McMahon congratulated 
Mr. Trotter on the clearness of his Paper, and wished he had 
had it before him when making some of his early experiments 
on the City & South London Railway. He did not quite 
see how accelerometer observations could replace actual 
measurements of draw-bar pull with a dynamometer car. 
Mr. Trotter, in reply, stated that he knew of no way in which 
the gradient effect could be eliminated except by some such 
iustrument as Mr. Edgcumbe has mentioned, and referred to 
Prof. Kapp's article in The Electrician for further treatment of 
the subject. He agreed with Mr. McMahon that for many 
purposes the actual measurement of draw-bar pull by a dyna- 
mometer was the most suitable method. In connection with 
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this subject the electrical accelerometer recently described by 
Prof. R. B. Owens before the Canadian Society of Civil Engi- 
neers is of interest, as its action is entirely independent of the 
effect of gradients, only the rate of change of the speed affect- 
ing the instrument (see The Electrician, January 12th, p. 495). 
This apparatus was not, however, alluded to by any of the 
speakers. 


International Congress on Electrical Units.—It will be 
remembered that as a result of the International Electrical 
Congress at St. Louis m 1904, it was determined that steps 
should be taken towards arriving at an agreement with regard 
to electrical units and standards by the constitution of an 
International Commission representing the Governments con- 
cerned. Asa preliminary move a meeting of representatives 
of Government laboratories was convened, and was attended 
by the following delegates :— 


U.S. of America : H. S. Carhart, professor at the University of Michigan. 
Belgium: Eric Gerard, president of the Commission des Unités Elec- 
triques, and P. Clément, secretary of the Commission. Germany: Dr. 
Th. Lewald, president of the Kuratorium of the Physikalisch. Technische 
Reichsanstalt; Prof. Dr. F. Kohlrausch, formerly president of the Reichs- 
anstalt; Prof. Dr. E. Warburg, president of the Reichsanstalt; Prof, 
Dr. E. Hagen, director at the Reichsanstalt; and Prof. Dr. W. Jaeger 
and Prof. Dr. St. Lindeck, members of the Reichsanstalt. Eng- 
land: Dr. R. T. Glazebrook, F.R.S., director of the National Physical 
Laboratory. France: E. Mascart, director of the Bureau Central 
Météorologique. Austria: V. v. Lang, president of the Normal-Eichungs- 
kommission. and Dr. L. Kusminsky, referee for electrical measures at 
the Normal-Eichungskommission. 


Meetings were held in Berlin on October 23rd, 24th and 25th 
last, and the official report of the proceedings has now been 
published. The following decisions were arrived at :— 


Format Decisions. l 

That only two electrical units shall be chosen as fundamental units. 

The international ohm defined by the resistance of a column of mercury, 
and the international ampere defined by the deposition of silver are to be 
taken as the fundamental electrical units. 

The international volt is that E.M.F. which produces an electric cur- 
rent of one international ampere ia a conductor whose resistance is one 
international ohm. 

The Weston cadmium cell shall be adopted as the standard cell. 

The conference recommends the following procedure for the realisation 
of the ohm :— 

1. The method which avoids the end correction (Ausbreitungswider- 
stand) should not be employed ( Wissensch. Abh. der Phys.-Techn. Reich- 
sanstalt, 2, S. 388, 1895 ; Phil. Trans. Roy. Soc. London 204, S. 81, 1904). 

2. The Reichsanstalt will put itself in communication with Messrs. 
Schott & Co., of Jena, in order to determine whether glass tubes of suffi. 
one uniform section can be produced of the glass 5911, 

3. The glass tubes used in setting up mercury resistances are to be 
carefully annealed. 

4. The tubes are to be filled in vacuo without heating. 

5. In determining the weight the mercury column is to be bounded by 
planes at the terminal cross sections of the tube and to be at a tempera- 
tare of 0°C. 

6. The length measurements are to be made as far as possible at 0°C. 
with the aid of contact pieces. 

7. The electrical measurements are to be carried out at 0°C. and a 
method is to be employed which avoids the use of thick connecting wires. 
Among such methods the Kohlrausch differential galvanometer method, 
the Thomson double bridge method, and eventually the compensation 
method are recommended. Thecurrent employed in measurement shall 
be limited by the condition that the mercury shall not be warmed suffi. 
ciently to produce appreciable error. 

8, The mean of at least three fillings shall be taken as the value of the 
resistance of a tube. 

9. The mean of at least five tubes must be taken to determine the value 
of the mercury unit. 

ee mercury standards shall have a resistance of approximately 
one ohm. 

11. As the value of the wire standard the mean of at least five resist- 
ances of one ohm shall be taken. 

12. A comparison of the wire standard with the mercury units shall be 
carried out at appropriate intervals of time. 

The Weston standard cell shall contain solid hydrated cadmium sul- 
phate; the strength of the cadmium amalgam shall be 12 to 13 per cent. 
of cadmium. 

In the form of the normal element of the standard cell to be finally 
specified, sources of disturbance at the negative pole are to be avoided. 


RESOLUTIONS, 


The conference expresses the wish that an International Convention 
should be summoned in order to arrive at agreement in the electric 
standards which are in use in the different countries. 

The following resolution was further adopted: ‘‘In view of the fact 
that the laws of the different countries in relation to electrical units are 
not in complete agreement, the conference holds it desirable that an 
official conference should be summoned in the coursa of a year with the 
object of bringing about this agreement.” 


The conference further expresses the opinion: (1) That the infcrma- 
tion before it is not sufficient to enable it to propose any alteration in the 
formerly accepted value for theampere. (2) That the information before 
it is not sufficient to enable it to lay down exact directions in respect to 
the ilver voltameter and the standard cell. (3) That if a proposal for a 
change in the accepted value of the ampere is to be brought from any 
source before a formal congress to be held later, an agreement in writing 
on the point should be come to previously between the parties interested. 
If differences of opinion in the matter cannot be removed, a new pre- 
liminary conference should be held. 

The same procedure should be observed in regard to the specification 
for the silver voltameter and the standard cell, in the event of such 
specifications being submitted to a formal conference from any quarter. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, March 9th. 
Farapay House OLD BrTUDENTS' ASSOCIATION. 
7 for 7:30 p.m. Second Annual Dinner at tbe Florence Restaurant, 
Rupert-street, London, W. Mr. C. D. Taite, the President, will 
be in the chair. 


PuysicaL SocrETY. 
8 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “The Velocities of the Ions of 
Alkali Salt Vapours at High Temperatures,” by Prof. H. A. 
Wilson. (2) Some Experiments on Earth Currents at Kew 
Observatory," by Dr. Harker. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting at the Royal Technical Institute, Salford. Paper 
. to be read: “ Modern Primary Batteries," by E. Müller and J. 
Davies. 
SATURDAY, March 10th. 
INSTITUTION or ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
10 a.m. Visit to Messrs. Elliott Bros.’ Works at Lewisham. 
Roya INSTITUTION. 
3 p.m. Afternoon Lecture II. on The Corpuscular Theory of 
Matter," by Prof. J. J. Thomson, F. R. S. 
JUNIOR INSTITUTION OF ENGINEERS. : 
7 p.m. Conversazione at the Westminster Palace Hotel. Reception 
by the President and Mrs. Dugald Clerk and the Chairman and 
Mrs, Adam Hunter. 


BIRYINGHAM AND DISTRICT ELECTRIC CLuvn. 
7:30 p.m. Meeting at the Colonnade Hotel, New. street. Birmingham. 
Paper to be read: Electricity in Mines,” by R. G. Mercer. 


MONDAY, March 12th. 
INSTITUTION oF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION. 


Sp.m. Meeting at Storey’s Gate, St. James's Park, London. Paper 
to be read: Notes on the Design and Construction of Large 
Gas Engines," by J. H. Hurst. 

TUESDAY, March 13th. 
Ixsrrruriox OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 

7:30 p.m. Meeting in the University. Paper to be read: Economic 
Considerations in the Employment of Storage Batteries,” by 
J. R. Salter. 

INSTITUTION OF ELECTRICAL EwaGiNERBS: GLAasaow LocáL SECTION. 

S p.m. Meeting at 207, Bath-street, Glasgow. Paper to be read: 
„The Internal Energy of Elements,” by Prof. F. Soddy. 
INsTrrTUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary meeting. Paperto be considered: “ The Widnes 
and Runcorn Trensporter Bridge," by J. J. Webater. 

WEDNESDAY, March 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS: BirgaiNGHAM Locau SECTION. 

7:30 p.m. Meeting at the Municipal Technical School, Suffolk- 
street, Birminghim, when Dr. W. E. Sumpner's original com- 
munication to the Institution Journal on New Iron Cored 
Instruments for Alternate Current Working " will be discussed. 
[An abstract of this was published in The Electrician for 
February 2, 1906, p. 641.] An experimental demonstration of 
the instruments aud other apparatus will be given both before 
and after the meeting. . 

INSTITUTION oF ELECTRICAL ENGINEERS : STUDENTS’ SEcTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster, London. 
Paper to be read: The Effisiency of Lamp Globes,“ by F. C. 
Prentice and J. S. Westerdale. 

THURSDAY, March 15th. 

INSTITOTION OF ELECTRICAL ENciNEERS: LEEDS LOCAL SECTION. 

8 p.m. Meeting at the University. Paper t» be read: The Cost of 
Electricity per Unit from Private Plants," by Wilson Hartnell. 

FRIDAY, March 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

Afternoon visit to the Board of Trade Electrical Laboratory, 8, 
Richmond-terrace, Whitehall. 

Rovarn INSTITUTION. 

9. p.m. Evening Discourse on How to Improve Telephony,” by 

W. Duddell. 


SATURDAY, March 17th. | 
ROYAL [NSTITUTION. 


3 p.m. Afternoon Lecture III., by Prof. J. J. Thomson, F.R.S., oa 
„The Corpuscular Theory of Matter.“ 
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THE GREENWICH POWER HOUSE OF THE L.C.C. TRAMWAYS. 


(Continued from page 792.) 


whole armature to be traversed in a direction parallel to the 


The four alternators are all of similar design, and have been 
| shaft of the machine. The overall diameter of the armature 


made by the Electric Construction Co. for an output of 
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Fro. 10.— SECTIONAL ELEVATIONS SHOWING GENERAL ARRANGEMENT OF ALTERNATOR, 


3,200 kilovolt-amperes at 6,600 volts and 94 revs, per min. on 
a load with a power factor of 0:91. Their overload capacity 
is 25 per cent. overload for two hours. Fig. 10 is a general 
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SECTION 


Fic, 11.—DETaIL or FLYWHEEL Riu SHOwWINd FIELD MAGNETS. 


arrangement of the machine, and it will be seen that the arma- 
ture, which is of course stationary, is built up in four sections, 
and that the two lower sections have feet cast on to them. 


frame is 29 ft. 3in., and the weight of the complete stator is 
about 105 tons. The core stampings are mado with dovetails 
which fit into grooves milled in the cast-iron frame. 


AIR SPACE FOR 
VENTILATION 


SECTION AT COD. 


Scale: 3 in. 1 ft. 


They are assembled under very great pressure, and the 
clamping rings that are held by a bolt passing behind the core 
plates are pulled down evenly and under considerable hydraulic 


These feet rest upon a sliding nut on each side, which enable the] pressure. There are 15 slots per pole, each slot containing 
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one; higbly-insulated coil of flexible conductor impregnated 
* golid " with insulating compound, and afterwards tested to a 
pressure of 20,000 volts from winding to core. Efficient ven- 
tilation is secured by the spacing 
of the coils at the ends and also 
by means of seven vents in the 
body of the laminated core. The 
windings of the stators are star- 
connected, and the centre of the 
star is earthed on the condensing 
water-pipe system. 

The rotating field magnets are 
fixed to the periphery of the 
fly wheel in the manner shown in 
Fig. 11, and the required kinetic 
energy of 11,000 foot-tons is 
obtained without the use of any 
auxiliary flywheel. It will be 
seen from Fig. 11 that the mag- 
net poles and yoke are formed in 
the same stamping, and each 
stamping contains two poles. They are built up with lapped 
joints all round the periphery, and are held in place by 
means of dovetails fitting into corresponding grooves of the 
cast-iron supporting rim. ‘The steel side plates are cut out of 


METHOD OF FIXING POLE-FACES. 
Scale: lin.=1 ft. 


Í 
Fic. 12.—PIXAN or POLE SHOWING 


The field windings consist of a heavy section bare copper 
strip bent to the exact shape of the coil—that is, rectangular 
with slightly rounded corners. The coils are exposed to 
ample ventilation, both internally and externally, but, at the 
same time, they are thoroughly insulated from the mag- 
net stampings. They are held securely in place by means 
of the projecting pole faces, which are fixed after the windings 
are in place ; the method of holding these is seen in Fig. 12. 
The special construction of the pole faces is shown in this figure 
and the previous one ; the laminations are assembled in three 
groups so as to give overlapping edges. This arrangement is 
designed to give a very gradually tapering field strength, and 
the shape is adjusted to give a sine curve of E. M. F.; these 
considerations, and the numerous slots per pole in the armature, 
should reduce the harmonies to a minimum. 

The fly wheel is cast in four sections, each section consisting 
of two arms with a quarter of the rim, and, in order to ensure 
that these will be freed from casting strains, the rim is divided 
between the two arms, the latter being, therefore, free to con- 
tract during cooling. The wheel is keyed to the shaft by 
means of a steel key in each quadrant, and massive steel rings 
are shrunk on each end of the boss to ensure that the latter 
will have a satisfactory grip upon the shaft. "The diameter of 
the shaft at the boss is 34 in., and the complete wheel weighs 
80 tons. The phosphor bronze collector rings have a diameter 


Fic. 13.—GENERAL VIEW or ENJOIN R ROOM. 


the solid and turned to the exact circumference of the wheel. 
The joints of these plates overlap each other all round the 
periphery, and the plates are securely bolted through the 
magnet stampings and also through the cast-iron rim. These 
plates are of lin. thickness, and provide additional weight 
at the rim of the wheel. Ventilating spaces are left between 
the steel side plates and the cast-iron rim, allowing air to 
pass underneath the magnet windings and also through a 
central duct left in each pole. 


of 4 ft. 6 in., and are carried on a cast-iron spider which is sup- 
ported from the boss of the wheel. They are of massive section, 
and the rubbing contact is ample for cool running with the 
maximum exciting current of 400 amperes. The cables con- 
necting the collector rings to the field windings are carried in 
a groove moulded in one arm of the wheel, and, while com- 
pletely hidden, are quite accessible and well protected from 
injury. 

The specification called for an efficiency of 95 per cent. at 
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full load, 94 per cent. at three quarter load and 92 per cent. at | necessary, without damage to the plates, 900 amperes for 
half load, while the rise in volts from full load to no load with | 15 seconds. It is charged from the 550 volt mains by means 
0-94 power factor should not exceed 8 per cent., and, from the | of a booster, and the 125 volt point of the battery is perma- 
designer’s calculations, these figures should all be improved | nently on to the 125 volt bus bars, as is also the auxiliary 
upon on actual test. dynamo. The battery is ina room under the workshop, and 

Fig. 13 is a general view of the engine-room in its present | it is in one tier, standing on a sloping asphalt floor with 
condition, and Fig. 14 is from a photograph of the alternator. | channels to carry away any spilt acid. Each cell stands on 
The first set is practically completed, and the magnet wheel of | corrugated glass insulators, and the feet of the rack rest on 
1 second is in course of erection. creosoted blocks set in concrete. 

he exciters are rope-driven by means of a rope pulle 

fixed on the engine shaft alongside the alternator fiy wool. CUOI tn) 
and there is a direct-current barring motor driving through | 
worm gear. Rope-lriven exciters were adopted because 
of the difficulty of applying a direct-driven exciter with- 
out making it of unduly large size on account of the X STUDY IN THE DESIGN OF A500 KW. CONTINUOUS- 


slow speed of the machines The exciters are shunt 
machines running at 450 revs. per min., and supply cur. CURRENT GENERATOR. 
rent to the field circuits at 125 volfs. The field rheostat BY DR. MAX BRESLAUER. 


of the exciter is mounted on the machine and is set onco S f . 
for all, and all regulation is carried out by a rheostat in the | Although much discussion is now prevalent in the technical 


main field circuit, which is placed on the lower switchboard | Press about compensating devices to suppress armature 
reaction and reactance voltage in direct. 


current machines, there are still a great 
many experienced designers who are 
keeping aloof from a free use of auxil. 
iary poles and the like, being of opinion 
that sparkless commutation can be ob- 
tained, in ordinary cases at least, by simpler 
means. The theory of dynamo design, 
specially with respect to commutation, is 
now, thanks to the work of many distin- 
guished engineers, so far advanced that the 
conditions conducive to sparkless commu- 
tation. are quite clear and well known. 
Still, there are some constants used in the 
different formule the proper values of 
which are not quite certain. No apology 
is, therofore, needed for bringing forward 
reliable data, with a view to fixing the 
extreme limits of the constants used, cor- 
roborating and extendingexperience already 
acqnired. l 
It is well known that for any given out- 

put there exists a certain limit of speed 
beyond which a satisfactory generator can- 
not be built without special devices, such 
as auxiliary polos. The 500 kw. generator 
which is refe.red to in the present article 
runs at a speed of 300 revs. per min. and is 
hard upon these limits, As, however, it 
proved to be very successful in operation, 
a full discussion of its design appears to 
be justified. Before, however, discussing 
the figures and dimensions of this special 
| machine, it is. necessary to find a common 
galle y, and is controlled mechanically from the desk switch. | basis for the comparison of the different formula generally 
board there. There is no switch in the field circuit at all. If used as a criterion for the sparking conditions. 
an exciter breaks down, two loose leads are run straight from | 
the field terminals of the alternator to a pair of terminals on FoRMUL FOR REACTANCE VOLTAGE. 

one of the auxiliary machines. | It is universally agreed that the so-called reactance voltage 
These auxiliary machines supply current at 125 volts, and —that is, the mean voltage generated in a short-circuited 


Fria. 14.—GENERAL VIEW or ALTERNATOR. 


consist of two Belliss-Dick Kerr 150 kw. shunt machines. | armature coil by the reversal of the current during the time 
As an alternative current can be taken from a “buffer- | of commutation—has the greatest influence on the ‘sparking 
battery connected across the 550 volt D.C. traction bus | conditions. A certain limit must not be overstepped if the 
bars of the local sub- station. which is contained in the | brush position is to be fixed, and a further extension of this 
same building as the power house, and supplies the Green- | limit can only be admitted if it is allowed to shift tho brushes 
wich section of the tramways. The pump motors, the electric | according to the load. But even then a limit exists for the 
knock-off on the engines, the exciter fields, the incandescent ^ reactance voltage (e,) beyond which a sparkless position cannot 
lighting of the station, and, more important than all, the | be found. 

operating circuit of the switch gear, are supplied from this | According to the writer's experience there are very few 
125 volt circuit. One of the two machines is sufficient for generators at present in use in central stations which allow 
all the power, and the other serves as a stand-by and can | overloads up to 20 per cent., or even full load, to be suddenly 
be used as a special exciter if necessary. The battery is a | switched off and on without moving the brushes and without 
large one, and consists of 280 Tudor cells with a capacity of showing any signs of sparking, although this is generally 
645 ampere-hours at the three-hour rate of discharge, or 450 | required of and can be fulfilled by the most recent machines, 
ampere-hours at the one-hour rate, and it can furhish, if | and was a condition specified in the present case. 
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- On looking through the literature dealing with the calcula- 
tion of reactance voltage, one finds a bewildering number of 
formule for calculating its value, and whilst one author fixes 
the limit at about 5 volts, others take 3 volts or even 1 volt as 
a maximum. It would, therefore, be of no avail to give here 
simply the value of this quantity without showing how to 
compare it with the results obtained by the different methods 
of calculation. 

It is to Hobart that the credit is due of finding a practical 
method of calculating. He arrived at the now generally accepted 
assumption that every centimetre “embedded length” of a 
conductor carrying 1 ampere creates 4 lines, and every centi- 
metre “free length " 0-8 line of force. This holds good for 
modern machines with comparatively shallow and broad slots. 
If we take in account that all along the embedded length 


This is the simplest method of calculation for this all-impor- 
tant quantity I have been able to find, and it can be shown 
that all other formule used can be reduced to this same for- 
mula, with the exception of the constant 0:133 and the correc- 
tion to be applied to the armature length J, which is modified 
above to L. 

Whilst dealing with this formula it may be of interest to 
drawn attention to the fact that its components are véry similar 
to the ordinary formula for calculating an E.M.F. Taking 
im a8 proportional to the ampere-turns, the expression 
l' standing for magnetic conductivity, we find immediately that 
the product Imi is proportional to the flux generated by the 
ampere-turns of the armature in the neutral zone: this flux is 
cut by m, conductors moving with a velocity proportional to n 


n 10 same as any other law governing the generation of an 


of the conductors the bars are always adding their flux, which 
is not the case outside the slots, this means that the em- 
bedded ” flux per centimetre is always in the ratio of 8: 08, 
or 10:1, compared with the non- embedded flux.” This leads 
at once to a method of calculating the flux produced by the 
number m, of conductors under commutation. 

Calling the embedded length of each conductor—that is, the 
length of the armature without ventilating ducts— 7, and its 
free length J, then each conductor will produce per ampere in 
the neutral zone a flux 8/+0-81,=8(1 + 0:1) - 8/, where l' 
stands for the corrected armature length which is about 20 to 
40 per cent. greater than the actual length of the core ; and if m, 
conductors are short-circuited per segment, and ¢ is the total 
armature current, the total flux in the neutral zone linked with 

i 
2a’ 
where 2a is the number of paralleled circuits in the armature. 

Now the mean E.M.F. induced in the m, conductors by this 
flux will be e. e x 1075, where T is the time of commu- 
tation, the flux being doubled owing to the current changing 
from a positive maximum to a negative minimum. To work 
out the time of commutation, a certain width of the brush com- 
pared with the segment has to be assumed. Hobart actually 
lakes this into account and calculates the reactance voltage in 
all cases with respect to the width of the brush as employed 
in the case under consideration. Now, experience shows that 
the width of the brushes never has, within certain limits, a per- 
ceptible influence upon the commutating conditions. Obviously 
the good effect of a prolonged time of commutation is counter- 
balanced by the increased ampere-turns under short circuit. 

Hence, for the sake of comparison, we are justified in taking 
an arbitrary value for the width of the brush and, since carbon 
brushes are seldom narrower than two segments, we may con- 
veniently sclect the width of two segments as the standard 
width of our brushes. Calling, therefore, the commutator 


the conductors under commutation will become N. = 8“ 


diameter d,, the number of segments S and the peripheral | 
speed of the commutator v= LU the tjme T of commutation 


60 
will be equal to the time during which the space of two seg- 


é . dm. yo 
ments, viz., ate is covered at the speed v, or 


dT d 
22 AW 
T-S ES 120 
^ v dT" 18 
60 


Now, calling the total number of conductors 2am, where m 
is the number of efficient wires or conductors in series bet ween 
two adjacent brushes of opposite polarity (for instance, in a 
simple series-wound armature, half the total number of con- 


2 
ductors), we get m,S=2am or $= n, 


This value of S, substituted in the equation for T, gives the 


time of commutation T = 120m, 
n 2am 
Hence the reactance voltage 
2N. 16mm, i / 2a 


e m, x 107^, 


Poor am 120m,/n2am 
e,=0°133m,l'imn x 106. 


-but for the 


Thus the factors of paramount importance in dealing with 


the commutation problem are clearly shown to be the number 
of conductors per segment m,, the magnetic conductivity repre- 
sented by V, the ampere-turns of the armature im and the 
speed n. One finds by experience that the reactance voltage 
e, thus calculated must not, under ordinary conditions, exceed 
2 volts if no brush movement is permitted from no load to 
20 per cent. overload. This, of course, is not the only condi- 
tion, since the ratio of armature A.T, to the A.T. required for 
the gap, teeth and core is of no less influence, but must be 
treated separately. 
ance voltage of 2 volte, the brushes cannot be kept in the 
geometrically neutral point, but already require a fixed con- 
stant lead. For brushes in the neutral position—as, for example, 
with reversible motors—a reactance voltage greater than 1-1 
volts is not admissible, but in cases where shifting of the 


It must be understood that with a react- 


brushes according to the load is allowed, the limit for ¢, can be 
extended up to 3:2 volts. 

Having thus developed the formula as used to determine e, it 
remains to be seen how it compares with data given by other 
authors. It is, of courre, in close dependence on Hobart's 
method, and leads to exactly the same results if the brush 
width is uniformly assumed to be equal to twice the pitch of 
the commutator segments, a correction which can easily be 
applied in any special case, but cannot, of course, be expressed 


by a simple and censtant ratio. 


Prof: Arnold, in his -Jatest book (Vol. II., p. 288) on continuous- 
current machines, introduces a so-called armature constant which for 


good commutation muet not exceed a certain limit. This formula 


reads: msAClv x 10-*<0°3 - 0°35. Now, the expressicn AC. or ampere 


-conductuis, per centimetre circumference of armature can be written 


AC=wmi/dx, where m is the total number of efficient conductors, i the 
total armature current, aud d the armature diameter. Substituting 


farther v — dxn/60 we get Arnold's armature constant 


mi dan 
L— 3- 3 , 
ö 


or 0:0166m,lmin « 0:3 — 0:85. 


Comparing this with above formula for e, one finds it actually identical 
figure 0-0166 instead of 0'133. Therefore, to make both 
values comparable, Arnold's constant has to be multiplied by eight on 
both sides, and allows a limit of 2:4-2:8 volts. Taking into account, 
however, the correction of J into! with respect to the free length” of 
each conductor, and assuming, as an average, l’ to be 30 per cent. greater 
than J, Arnold’s limit will be reduced to the values 1:85-2:15 volts, 
which is near enough to our former figure, 2 volts. 

Fischer-Hinnen, in the latest edition of hie well-known book on D.C. 
machines, gives the following simple formula for the comparison of the 
reactance voltage :— 

_ conductors per segm. x watts pitch of segm. 

oi dBa width of brushes 
Now, having assumed uniformly that the brushes have to cover two 
segments, the latter fraction becomes 4. Considering further that 


watts = ei=m 60 N i, where N=flux per pole, and that the induction 
B in the air-gap (a being the ratio of pole arc to pole pitch) can be written 


Ba=N2p/dml, the formula of Fischer-Hinnen, by the above substitu- 
tions, will read 


m. mn Ni 


Er = n 4«03, 
drl 
or 0:026m,mn < 0:3. 
Again, we see that but for the constant 0:026 instead of our 0133, and 
for having introduced the non-corrected armature length !, instead of 
our /, Fischer-Hinnen's formula is in complete accordance with the 
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formula deduced from Hobari's data. To make Fischer-Hinnen's expres- 
sion comparable with ours both sides have to be multiplied by 5:1, and 
accordingly the reactance voltage e, = O 133m, Imin < 1:58 volta. 


Looking over the above resulta of the different designers we find that 
they vary in the ratio of 1: 2—viz., from 1:2 volts as stated by Fischer- 
Hinnen and Pichelmayer to 2:4 volta as in the case of Arnold and Fritb. 


Introducing again the correction owing to the free length from / into Taking in account the wide differences in opinion as to what can be 


, Fischer-Hinnen's limit would be reduced to e, C 1:2 volts, which is a 
far stricter condition than our former assumption of e, <2 volts. 

A very similar result, however, is also obtained with the formula 
deduced by Prof. Pichelmayer,* which reads e, (m,r AC! x 103 «1:5. 
The symbol ¢ here stands for the number of lines generated per centi. 
metre armature length by one ampere turn. As this constant, according 


to „ is said to vary between 6 and 9, an average of 7'5 may | 
’ A = mid and v=drn/60, ' 


be assum and substituting again 
Pichelmayer’s conditions finally give e, O 125m,lnin x 10 « 1:5 volts. 
Again we finl the result identical with our formuls, but for the constant 


0:125 instead of 0:133, therefore multiplying both sides with 1:06 the ' 


limit is given as e, < 1:6 volts, or taking in account the correction of l into 
l'e, «1:23 volts, which is practically identical with Fischer-Hinnen's limit. 


In a recent Paper read before the Manchester Section of the Institution , 


of Electrical Engineers dealing with labour-saving formule in dynamo 
design, Mr. Frith gives the following formula :— 


e, — AT per inch diameter nldk x 0:105 x 10-8 <5 volts. 


All quantities given in inches. He assumes K —20 to be the number of 
lines generated per inch of armature length and per ampere-turn. Trans- 


called good performance of a generator these discrepancies are in reality 
smaller than one might have expected. Also it was not always stated 


| whether any brush shifting was allowed or whether the brushes were 


supposed to be kept in the geometrical neutral position. It is sufficient, 


however, to know that none of those designers allows a reactance voltege 
greater than 2:4 volts. Most of them are considerably below this figure, 


whereas in my experience e,>2 volts appears to be unsafe if, under 
ordinary circumstances, fixed position of brushes up to 20 per cent. over- 
load is required. 


Let us now apply the method to the new 500 kw. generator 
constructed for the Perth Corporation, the main dimensions of 
which are represented by Figs. 1 and 2. This machine has 10 
poles, the normal current is 910 amperes ; there are 144 slots 
with 8 conductors per slot, and 575 segments. Hence the total 
number of conductors is 8 x 144=1,150, and as the armature 
is lap-wound with 10 parallel circuits the efficient number of 
conductors would be m=115. The total armature iron length 


forming everything from inches into centimetres where it may be observed (1) with insulation but without ventilating ducts is 27:5 cm., 
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Fic. 1.—500 kw. GENERATOR. 


that the term AT per inch diameter exastly corresponds to four timas 
ampere conductors per centimetre periphery or 4 AC, one gets finally 


e, - 0:207 m,lmin x 10—5 — 5 volta. 


which condition, if reduced to our constant 0:133 instead of 0:207 and to 
the corrested l’ instead of |, would give e, «2-45 volts. 
Me. Panga (Electrical. Review, 1901, p. 653), gives a formula reading 


e, «195m, I <35. 
N2p 


Substituting again e=m 60 N x 10-5, 


one obtains e, 2 0:208m,lmin x 10—" < 3:5. 
This condition would amount, according to our formula, to e, < 1-72. 
Mr. Hunt, in The Electrician, Vol, LIIL, p. 53, recommends the formula 
e, — AT per pole * D^ x 2 x 10-3 0:6. 


Substituting here AT per pole 45". we get e, — 0:0625m,lmin & 0:6, or, 


making the reluciion on our figure 0 133 instead of 0:0625 and on I 
instead of l, one arrives at e, 0:99 volts. 
Finally, the rather elegant formula of Mr. Rothertt reading 


m. Kb. 
25N 75 x 108 


deserves attention. This can be developed by substituting e = 1 60 N10-* 


e,— 


into er zm. ! min x 10-3 < 1-9 which leads, if reduced to our constants, to 
the limit ¢-<2-0 volts, being in complete accordance with th» limit given 
by the writer for constant brush position. 


* Hlektrotechnische Zeitschrift, 1992, p. 623. 
T Elektrotechnische Zeitschrift, 1902, p. 811. 
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Fia 2.—500 kw, GENERATOR. SECTION THROUGH SHAFT. 


and the mean length of one conductor is 95 cm., leaving a free 
length of 67:5 cm., therefore /' =l + 0:17, 2 97:5 + 6'8 = 34:3 cm. 
Further, as there are 1,150 conductors and 575 segments, 

the number of conductors per segment (m,) is 2. The speed 
being 300 revs, per min., our formula yields 

e, =0:133m min x 10 | 

=0:133 x 2x 34:3 x 115 x 920 x 300 x 107* 
e, = 2:9 volts. 


We now see that in this generator the value of e, is almost 
24 times Fischer-Hinnen’s limit, and is more than 40 per cent. 
above the writer's condition, or 20 per cent. greater than the 
highest value considered as permissible by any of the other 
authors quoted. If we consider, further, that the output 


coefficient which is the ratio of the product del to watts per 


revolution, 

= — = 32°4, 

watts per rev. 

is rather small, and that the number of ampere conductors per 
centimetre periphery is not higher than AC =240 per centi- 
metre, or = 960 AT per inch diameter, nothing abnormal can 
be found in these two values to explain the good results 
obtained with this machine. 


ARMATURE REACTION. 


We know, however, that next to reactance voltage the ratio 
of armature ampere-turns per pair of poles, AT, to the 
ampere-turns for air gap, teeth and core is of primeimportance 


838 


To determine this ratio we must calculate the various sections 
of the machine, dimensions of which are given in Figs. 1, 2 
and 3. From the figures given in these drawings, and taking 
a mean air-gap of 6:5 mm., we find that, to obtain a terminal 
voltage of 550 on full load with 11 volts drop in the armature 
and brush resistance, a flux of 9:75 megalines is required, and 
with a maximum apparent induction in the teeth of 23,500 
lines per centimetre the total AT for gap, core and teeth per 
pair of poles work out to AT,— 12,100. This appears to bo a 
very reasonable figure, as the saturation curve obtained from 
the test (Fig. 4) gives a total of 16,500 ampere-turns for the 
whole magnetic circuit, leaving 4,400 for yoke, pole, limbs and 
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Fic, 3.— SECTION SHOWING SHAPE OF Porr FACES. 


joints. On the other hand, with 115 efficient conductors, the 
armature ampere-turns per pair of poles are 


AT, = 119,920 _ 10,600. 
10 
We therefore get a ratio of AT,: AT, 10,600 : 12, 100 = 0°88, 
and at 20 per cent. overload AT, : AT, 1:065. 

It is well known that in general, with the ratio of armature 
ampere-turns to ampere turns for gap, teeth and core above 
0:7, a machine is not considered safe, and 1:0 is assumed 
to be the very limit. Hence, in this respect also the | 
machine seems to be dangerous and to considerably exceed | 
the orthodox limit of design. It will be interesting to 
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term at the end of the formula ?"* = m.” means nothing but 


015 Ye 
the ratio of brush width to pitch of segments. 
In the middle fraction 
pa 1 12 

(l -ajam l—a4im 
we recognise our well-known armature AT, but multiplied by 
(1 —a), which means that only that part of AT, is taken into 
consideration which is situated between the pole tips, or in 
our case only 0°3AT, ; it is that part which is directly opposed 
to the field AT, or the proper “reacting” AT. 


Finally, in the first part, 6B, = 1528B0 8, we recognise the 


air AT which in our case amount to 10,400, and, combining the 
various numbers, one obtains as Fischer-Hinnen’s second 
air AT brush width —3:5—4 
reacting AT pitch of segm. 
By writing the formula in this way it is clearly shown 
that it contains as its principal part the inverse value of the 
well-known ratio between field and armature AT, which, 
és in the interest of a stable field, ought to be as large as 
possible. Although the writer is not of opinion that much 
can be gained by altering the thickness of the brushes, we 
may as well work out the above formula and find its value 
in our case where the ratio of brush width to pitch of segments 
is 15: 5°68 = 2-65. 


The figure therefore becomes 0°49 x 


criterion 0°45 


10,400 


65 = 4:25, 
3,200 x 2:65 


which is very near to the limit of 3:5 — 4. 

Summing up, therefore, we find that whilst the reactance 
voltage or armature constant is not only already in excess of 
what is generally considered safe, that this is by no means com- 
pensated for by a small armature reaction: on the contrary, 
the armature strength is also greater than generally admitted. 


(To be concluded.) 


THE KINGSTON SUB-STATION OF THE LONDON 
UNITED TRAMWAYS CO. 


The group of new lines in Surrey to which we referred 
briefly in a note in our last issue are fed entirely from the 
company's new sub-station in London-road, Kingston, to which 
power is supplied from the generating station of the Under- 
ground Railways Co. of London at Lot’s-road, Chelsea. A full 
description of this station, which already supplies the Metro- 
politan District Railway and the Baker Street & Waterloo 


. Railway, was given in The Electrician, Vol. LIV., p. 4. Current 


is supplied to the sub-station by special m cables at 
11,000 volts, 334 cycles. This transmission line is 10 miles 
650 yds. in length and passes over Wandsworth Bridge, 
following a route through Wimbledon and New Malden to 
Kingston. The first portion of the line as far as Wimbledon 
is laid “solid” in earthenware ducts and consists of three 
separate three-core cables, one of which, however, is not yet 
used, as it was laid to supply the sub-station which is about 
to be established at Wimbledon when the Wimbledon-Tooting 
group of lines are completed. The section between Wimble- 
don and Raynes Park is laid on the drawn-in system in 


„Sykes conduits, but the solid system is used on the last 


compare with the above ratio a formula given in Fischer- 
Hinnen's book on D.C. machines (p. 242). It is rather 
complex in appearance, but we, for our De will try to 
simplify it. This formula gives a second limit for good com- 
mutation, and reads in our notation 


M eR s 
. —a)i2am' d, 
where B, = 10,000 is the air saturation, a = 0'7 the ratio of pole 


arc to pole pitch, y 2 10 mm. the thickness of the brushes, n, 
the number of segments, and d; the diameter of commutator. 


9:5 - 4, 


Now, since the pitch of segments can be written y, — - , the | 
¢ 


portion through New Malden to Kingston. 

This cable was supplied and laid by Henley’s Telegraph 
Works Co., who also supplied and laid some 45 miles of L.T. 
feeder and distributor cables in connection with this group 
of lines. A section of the E.H.T. cable was given in Tre Elec- 
trician of October 20th, p. 27. It is of the three-core type, each 
core consisting of 19 strands and having an aggregate section of 
0:05sq.in. The cable is insulated with impregnated paper 
and lead covered, the armouring being directly on the lead, 
without an intermediate serving of jute or covering of tape, 
in order that the conductance of the lead may be reinforced 
by that of the armouring. The thickness of the insulation is 
is in. and of the lead covering g in. The armouring consists 
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of 66 galvanised steel wires, each No. 12 gauge. The con- The resident engineer to this part of tho tramways is Mr. 


ductor resistance is 0492 ohms, the dielectric resistance 
350 megohms, and the capacity 0:144 mfd. per 1,000 yds. At 
places where the E.H.T. cables follow the same route as the 
trams, the L.T. feedera are laid in separate ducts in the same 
conduits. No special feeder charging arrangements have been 
installed at Lot's-road, but protective spark-gaps are provided 
at the Kingston end, fuinicdialuly over the trifurcating boxes 
where the two cables enter the sub-station. These are of the 
standard Westinghouse multi-gap tvpe, consisting of a number 
of rows of cylinders of non-arcing metal mounted on marble 
panels, all six sets being in separate chambers. Difficulties of 
resonance are not, however, anticipated. Each cable was 
tested last week with a pressure of 22,000 volts applied to 
each core for 20 minutes, after thev bad been subjected to a 
pressure of 11,000 volts for two hours, the other two cores 
being earthed. Both the cables withstood the test thoroughly 
satisfactorily without the slightest trouble being experienced 
with any of the numerous joints (about 300) throughout 
the line. 

The switching arrangements in the sub-station are simple 
and straightforward, following very closely the lines of the 
other sub-stations supplied from Lot’s-road, a typical example 
of which may be found in the Charing Cross sub-station of the 
District and new Tube railways, described in The Electrician, 
Vol. LIV., p. 615, the chief difference being the greater 
amount of floor space available, rendering the arrangement of 
the plant much less cramped. The whole equipment of the 
sub-station is by the Westinghouse Company, and represents 
their latest standard practice. 

T he E. H. T. feeders enter the sub-station behind the board, 
and the main feeder oil switches are situated on a floor above, 
each phase, as usual, in a separate fireproof compartment, 
The transformer switches are exactly similar to the feeder 
switches and are placed in chambers at the other end of the 
board. The single set of bus bars runs horizontally at the 
back above the switches. Isolating links are provided for 
cutting out the switches for inspection, and the series trans- 
formers for operating the instrument are contained in cham- 
bers above the oil switches. The oil switches are all hand- 
operated by levers on the main board below. The incoming 
feeder switches are fitted with revorse current releases tripped 
by relays on the front of the board, the feeder overload cut- 
outs being at Lot’s-road. The transformer switches, however, 
are provided with time limit overload relays. The voltmeter 
transformers are also situated in chambers near the machine 
switch. Insulated leads are run on insulators from the switches 
to the transformers below. 

Seven separate single-phase transformers are used, each of 
200 kw. capacity. One of these serves as a spare and can be 
temporarily connected to either phase. They are all of the 
oil-cooled type without forced air blast. 
consists of vertical marble panels, the feeder panels being at 
tho extreme left, the H.T. transformer panels in the centre 
and the rotary panels on the right. The rotary panels con- 
tain the starting switches for the small motors, which run 
the converters up to speed as well as the main three-pole 
switches. Spare panels for extensions are aleo provided. 


Two rotary converters for 500kw. each have been put 
down, small three-phase motors being coupled to their shafts 
for starting up. Space is provided for future extensions. We 
are informed that the efficiencies of the rotaries on full load 
and halfload are 94 and 91 per cent. respectively, and that 
they can give their full.rated outputs for 19 hours with a tem- 
perature rise not exceeding 40? C. The transformer efficiencies 
are given as 97 per cent. on full load, 97 per cent. on half load, 
and 96 per cent. on quarter-load. 

The continuous-current switchboard is entirely distinct from 
the alternating board, and is situated on the opposite side of 
the building. The following panels are provided : Two machine 
panels, one spare panel, one Board of Trade panel, one meter 
panel, five feeder panels, two booster panels and one depot 
panel. The recording instruments are of Messrs. Elliott Bros.' 
pattern. Two negative boosters are provided, each rated at 
15kw, The efficiency of the combined motor and booster set 
at full load is stated to be 76 per cent. 


The operating board 


C. R. Holmes, and the sub-station is under the charge of Mr. 
W. Nairne, electrical engineer, to whom our thanks are due for 
kindly showing our representative over the sub-station. 

The opening of these lines took place on March Ist, when 
the Mayor of Kingston drove the first car over Kingston 
Bridge. The addition of these routes to the London United 
Tramways Co.'s system brings up their total routo-miles from 
97 to 44, and this figure will be further increased to 55 when 
the Wimbledon and Tooting extensions are completed. The 
new cars, which are running on these lines, are of tlie double- 
deck type with top canopies, and are the first of this pattern 
which the company has put into service, We regret to learn 
that Sir J. Clifton Robinson met with a slight accident on the 
day of the opening, having been knocked off the step of one of 
the cars on the occasion of a collision of a brewer's dray with 
the car caused by a frightened horse which got acroas the 
track. Fortunately, however, he escaped without serious injury. 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 


BY V. A. FYNN. 


During the last few years quite & number of engineers have been 
engeged in an attempt to produce a single-phase motor which could 
compare with its continuous-current rival. Asthe railway problem 
has boon principally in mind, these efforts have been restricted to 
types possessing a series characteristic, and consequently to motors 
unsuitable for most of the stationary work. "There exists, however, 
a great demand for a ‘‘ constant.speed " machine, with great start- 
ing torque and high power factor. The motor to be described in 
this Paper can be built with either shunt or series characteristic ; 
the former class has now been fully developed. 

No description of a modern single-phase commuatator motor can 
be complete without a reference to the pioneer work of Mr. LI. B. 
Atkinson, who, in a masterly Paper read in 1898 before the Institu- 
tion of Civil Engineers, described those forms from which all the 
modern single-phase commutator motors are diroctly derived, and 
who already then dwelt at length on their several advantages and 
peculiarities. The Atkinson motor is shown diagrammatically in 
Fig. 1. The primary member is magnetised along an axis, F, by 
means of the winding S. The secondary member, which consists 
of an armature provided with a continuous-current winding con- 
nected to a commutator, is short-circuited by means of the brushes 
CC and DD along two perpendicular axes, one of which coincides 
with the field axis of the primary member or stator. This diagram 
and all the following ones represent two-pole machines, while 
throughout the armature winding is supposed to be of the Gramme- 
ringtype with the brushes bearing directly on the armature wind- 
ing; and hence the axis of a field which could be set u., in the rotor 
by a current passing a set of brushes will coincide with the axis of 
that particular brush set. E 

Such a commutator motor has all the characteristics of the asyn- 
chronous single-phase squirrel.cage motor; in fact, the latter is 
only a special case of the former. The motor in Fig. 1 will not 
start; if brought up to speed artificially it will do useful work 
running somewhat below synchronism, but its power factor is bad, 
it is very liable to spark at the commutator and its output for a 
given weight is small. l 

Early recognising the possibilities of this type of motor, tho 
author subsequently set himself the problem of evolving from it a 
new motor, in which the above defects would be, as far as possible, 
eliminated. The presence of the commutator at once suggests the 
possibility of starting such a machine as a shunt, a series, or a 
“ repulsion motor, and of phase compensation, but the shunt 
arrangement for starting must be at once discarded, since it is only 
at very low speeds that the motor will develop a good torque under 
those conditions, while plain-series connection also gives compara- 
tively poor results. On the other hand, the machine starts very 
well as a ‘repulsion motor." It is feared that the term “ repulsion 
motor,” which has already been used repeatedly in this Paper, may 
lead to some misunderstanding. As far as could be ascertained 
this term is now generally applied to a machine mainly consisting 
of two members which are disposed in such a way that the one can 
rotate with respect to the other, and where the secondary member 
is short-circuited along a fixed axis not coinciding with the axis of 
the field produced by the primary member. It is further generally 
etated that the speed and torque of such a motor ie, for equal con- 
ditions, entirely dependant on the angle enclosed between the axis 
along which the secondary member is short-circuited, and the field 


axis of the primary member. 
J) ey DN oe Se E 


* Paper read before the Institution of Electrical Engineers last night. 
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In Fig. 8 is shown one form of such a “repulsion motor." The 
secondary member is here the rotor, which is short-circuited along 
& fixed axis by means of the brushes CC. The primary member is 
here the stator, and carries the winding S, which produces the field 
with the axis F. The axis along which the secondary member is 
short-circuited is displaced by a degrees with respect to F. It is, 
we believe, fairly well understood how the magnitude of a affects 
the general performance of the motor, but we are afraid that the 
operation of the motor is often attributed to some peculiar repulsive 
effect between the short-circuited rotor and the stator field such as 
was discovered by Elihu Thomson in 1887, and made use of by him 
in the construction of his motor. 

Now the term repulsion motor," although thoroughly justified 
when applied to Elihu Thomson's original motor (American Patent 
No. 868,165), is an entirely unsuitable designation for that type of 
motor to which it is applied nowadays. This confusion probably 
arose out of a misapprehension as to the true principles underlyin 
the operation of machines such as are diagrammatically represia 
in rae 5 and 8. These machines do not depend for their operation 
on Thomson's repulsion effect between a short-circuited coil on 
the rotor and the primary field. In fact, the Thomson effect 
in these machines is, particularly at starting, directly responsible 
for a negative torque which can reach extremely high values in a 
bad design, and which is due to the current in those coils which are 
short-circuited under the brushes. 


We think it is much more correct to consider such motors as being 
“ series induction machines "; it is a more ponderous denomination 
than the well-established term ‘‘ repulsion motor,” but it is at least 
correct and will avoid confusion, more particularly as true repul- 
sion motors as originated by Elihu Thomson are, we believe, still 
made use of. That the motors shown in Figs. 5 and 8 are true 
series induction machines can be easily established, and the author 
will take this opportunity of briefly stating what he believes to be 
the true theory of these machines. First turning our attention to 
the arrangement shown in Fig. 5, we have a stator winding divided 
into two groups, S, and S,, connected in series and displaced by r/n 
degrees with regard to each other (n stands throughout for the number 
of poles of the machine). The axis of the group Si coincides with 
the axis along which the rotor is short-circuited. In this axis CC 
we have all the conditions of a transformer, the rotor representing 
the secondary and the stator group S, representing the primary. It 
follows that under all conditions the rotor current will be (omitting 
sign) very nearly in phase with the current in both stator groups, 
since they are in series. The field in the axis of S, and to which 
we will refer as the transformer field, is due to the magnetising com- 
ponent of the transformer no-load current ; the latter is represented 
in phase and magnitude by the resultant of the primary and secon- 
dary currents. The field in the axis of S, is due to the total current 
flowing through the stator, and is in phase with it, consequently 
very nearly in phase with the rotor current. This second field 
induces no current in the rotor, but with the rotor current induced 
along the transformer axis, which is perpendicular to the axis 
of this second field, it produces the motor torque, and hence we will 
refer to this second field as the motor field. We, therefore, have 
here precisely the same conditions as exist in the series-conduction 
motor, except that in the present case the current is not conveyed 
into the rotor by conduction, but by induction. The direction of 
rotation is in both types of motor determined by the same rules, and 
the torque is due to the same causes. 


Turning now to Fig. 8, it is easy to see that the conditions there 
are the same. The field with the axis F produced by the winding 
S really resolves itself into two components, one of which, f,, coin- 
cides with the axis along which the rotor is short-circuited, and 
represents the transformer field; whereas the other, f,, is displaced 
by zn degrees with regard to the former, and represents the motor 
field. It can be said that in Fig. 8 the stator winding directly pro: 
duces the resultant F of the transformer field fi, and the motor field 
f» whereas in Fig. 5 the stator windings each produce one of the 
components (transformer field in the axis CC, and motor field in the 
axis DD) of the resultant field F. In Fig. 8 the phase, magnitude 
and direction of the resultant F are fixed by the stator winding; 
the phase, magnitude and direction of the transformer and 
motor field are, roughly speaking, determined by the position 
occupied by the axis along which the rotor is short-circuited with 
respect to F. In Fig. 5 the phase magnitude and direction of the 
two compotent fields are determined by 5S, and S, respectively, and 
they determine the phase, magnitude and direction of the resultant 
F. Considering more closely the conditions prevailing in Fig. 5, 
we see that the phase relation between the transformer and the 
motor field is a variable one. When at rest, the conditions in the 
axis CC are those of a short-circuited transformer, and in conse- 
quence the resultant current in the primary S, will lag very con- 
siderably behind the E.M.F. impressed on the stator and will, there- 
fore, tend to approach the phase of the transformer field, which lags 
by practically 90 deg. behind that E. M.F. The current in Si, when 
taken through 82, sets up the motor field in the axis DD, the phase 
of which practically coincides with the phase of the current pro- 


ducing it. Now the phase of that current will vary with respect to 
the phase of the transformer field very much as the power factor of 
the motor varies, with the result that the phase of the motor field 
will also vary with respect to the phase of the transformer field. 
When the motor begins to move, an E.M.F. due to rotation of the 
rotor conductors in the motor field is set up in the rotor along the 
transformer axis; in phase, this E. M.F. coincides with the phase of 
the motor field, and tends to oppose the E.M.F. impressed on the 
rotor (by induction) in the transformer axis. This last E.M.F., 
which we will call ET, is, omitting sign, in phase with the E. M. F. 
impressed on the stator, and corresponds to the working E. M.F. im- 
pressed by conduction on the armature of an ordinary continuous- 
current motor; the E. M.F. due to rotation and tending to oppose 
ET corresponds to the back E. M. F. in a continuous-current motor, 
and we will refer to it as EB. As the motor gathers speed the 
conditions in the CC axis, to which we can also refer as the arma- 
ture axis, approach more nearly those prevailing in a transformer 
working on a circuit possessed of a small amount of self-induction, 
and the phase of the current in S, will approach more elosely to the 
phase of the E.M.F. impressed on the stator. The current in the 
armature axis is determined by EW, an E.M.F. which goes to cover 
the C?R loss in the rotor, and which is the resulant of ET, EB and 
ES, the latter being the E. M. F. of self-induction, and principally due 
to the leakage between secondary and primary in the transformer axis. 
It will be observed that we have here conditions quite similar to 
those obtaining in single-phase induction motors, or single-phase 
shunt induction motors, as the author prefers to designate them. 
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FIG. 4. 


FIG. 5. 


The speed of the series induction motor for a given torque will 
fall until the resultant of ET, EB and ES can produce in the arma- 
ture axis a current of sufficient magnitude to yield the torque re- 
quired in conjunction with the motor field then available. That 
current for a given field strength will be the greater, the greater the 
phase difference between itself and the motor field. The phase of 
the armature or rotor current will depend on the phase and magni- 
tude of EB and on the magnitude of ES, which is proportional to 
the rotor current. The phase of EB depends indirectly on the phase 
of the stator current; its magnitude depends on the motor field 
strength and the speed of rotation. The strength of the motor field 
depends, as has already been pointed out, on the stator current, and 
this last condition imparts to the motor its series characteristic. 
Taking an ideal motor of this type, where the transformer field is 
quite in quadrature with the motor field, where ES is zero and 
where there are no losses, then, for a given torque, the speed will 
fall until the difference ET—EB is reduced to just that value 
which will suffice to drive through the rotor a current of such magni- 
tude as will produce with the motor field then available the required 
torque. The field available depends, as is well understood, on the 
number of turns in the field winding and the magnitude of the 
F through them, as long as the densities are not 
too high. | 

It is seen that these conditions are identical with those of an ideal 
eontinuous-current motor, and only very little different from those 
of a commercial motor of this class. An ordinary commercial single- 
phase series induction motor will, however, run very much slower 
than a corresponding continuous-current motor operated under 
exactly similar conditicns, and that on account of the phase dif- 
ference existing between the armature current and the motor field, 
which makes a larger armature current necessary to produce the 
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torque required with a given field, and consequently calls for a 
smaller EB and a correspondingly lower speed. The angle a is, to a 
certain extent, a guide to the performance of the machine ; thus the 
greater a in Fig. 8, the smaller f, (the transformer field), and the 
smaller ET, but at the same time the greater f, (the motor field), 
consequently the lower the speed at which EB will nearly equal 
ET. Since with increasing a the E. M.F. impressed on the arma- 
ture axis decreases, whilst the number of turns and the resistance 
of the rotor remain constant, the output of the machine must also 
decrease. When a equals 90 deg. the motor field becomes a maxi- 
mum, but there is no E.M.F. impressed on the armature, and the 
motor cannot exert any torque. If, on the other hand, a is con- 
tinually decreased, the power of the motor, after reaching a 
maximum, finally again becomes nil when a is zero, because then 
there is only a transformer field and no motor field. If a is now 
increased in the orem direction the motor will also start in the 
opposite direction, because, whilst the direction of the transformer 
field, and with it the direction of the armature current, has remained 
unchanged, that of the motor field in respect to it has been reversed. 
In the case of Fig. 5, and as a rough approximation, one could say 
that the ampere-turns in S, divided by the magnetising ampere- 
turns in Si, were equal to a, or, as a very rough approximation, one 
could take the proportion of the ampere-turns in 8, to the ampere- 
turns in S.. 

We can now proceed with the description of the motor under 
consideration. The machine shown in Fig. 1 can be started as a 
series induction motor by opening one of the rotor short circuits, 
say DD, and displacing the whole brush system in such a way that 
the brushes CC will short-circuit the rotor along an axis forming 
an angle a with the axis of the stator field as in Fig. 9. Aftera 
sufficient speed has been attained the brushes DD may be short- 
circuited, and under these conditions the motor will operate as a 
shunt induction motor, but that component of the field produced 
by the stator which falls in the direction DD of the motor field will 
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have a disturbing effect on the operation of the motor, because the : 
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phase of that component will not be the same as the phase of the 
motor field produced by the current flowing in the DD circuit. 

A shunt induction motor, having its rotor short-circuited along 
two perpendicular axes, operates best when the axis of one of the 
short circuits coincides with the stator field axis. If, for instance, 
a motor of this kind is running in a clockwise direction, and the 
brush system is displaced in the direction of rotation as shown in 
Fig. 8, then the current in the D circuit will fall off while that in 
the C circuit will rise, the line pressure and the load on the motor 
remaining constant; on the other hand, if the brush system is dis- 
placed in a direction opposed to that of rotation, as in Fig. 4, then 
the current in the D circuit will rise while that in the C circuit will 
fall, In the first case the component of the stator field coin- 
ciding with the motor field axis tends to strengthen the motor field, 
which accounts for the decrease in the current in the DD circuit, 
but at the same time it increases the phase difference between the 
motor field and the armature current in the axis CO, hence the in- 
crease of current in that axis for the same torque. In the second 
case this component is of the opposite direction, and tends to 
weaken the motor field, hence the increased current in the DD 
circuit; at the same time, it brings the phase of the motor field 
into closer coincidence with the phase of the armature current, 
hence the decrease of the CC current. Either condition is detri- 
mental to the working of the motor, and of the two the former gives 
the worst resulte. The direction in which such a motor will start 
depends on the direction in which the short-circuited brushes CC 
are displaced from their original position of coincidence with the 
stator field axis; and, with a conetant voltage at the terminals, the 
torque obtained and the current taken depend on the amount of that 
displacement; but it is obvious that the brush system could not be 
displaced at all in any commercial machine. 

The disposition shown in Fig. 5 allows of the direction of rotation 
being reversed by reversing the current either through S, or S,, but 
there is no porion for regulating the starting current or the torque, 
and when the motor has been brought up to speed it shows the same 
disadvantages as have already been pointed out in connection with . 


Fig. 8. The author, by suitably modifying the disposition shown in 
Fig. 5, gets over all these difficulties by the arrangement shown in 
Fig. 6; it makes it possible to reduce the current taken by the motor, 
when switched on to the mains, to any desired amount, and it 
allows of this motor being gradually started and brought up to its 
normal speed without the use of the usual resistances, transformers 
or the like; all that is necessary is a switch such as shown at H 
connected to the various tappings provided in the group 8. With 
the help of this same switch, the group S, can be finally switched 
out altogether, thus enabling the motor, after it has been converted 
into a shunt induction machine, to work under the most advan- 
tageous conditions, current being supplied to the group S, only. 


With this end in view the number of turns in the group 8, is so 
chosen as to secure the required flux densities under normal ter- 
minal pressure, and the cross-section of the conductors in this group 
is determined by full-load conditions, The total number of turns 
in the group S, is determined by the permissible current on the first 
notch of the starting switch, and the smaller this current is to be 
the greater must be the number of turns in 8. A comparatively 
small number of turns in the S, group will be sufficient in most 
cases, since an increase in the number of these turns not only re- 
duces ET, the E.M.F. impressed on the armature, and consequently 
the short-circuit current, but also increases the total number of 
turns in series across the mains, and consequently the total impe- 
dance of the motor ; this rises the quicker because the turns of that 

up are increased which possesses the greater self-induction. 
ith the same number of turns in both groups, a motor of this type 
will start light with somewhat less than its no-load current. 


The group §, provides the transformer field, whereas the motor 
field is excited by the group S,, the motor starts as a series induc- 
tion motor and the greatest torque is secured with the (D or) field 
brushes on open circuit; were they short-circuited from the very 
first, this short circuit in the motor field axis would necessarily alter 
the phase of the motor field and bring it into nearer coincidence 
with the transformer field, thus increasing the phase discrepancy 
between the armature current axis (CC) and the motor field, and 
greatly reducing the torque. As the speed increases, this D circuit 
can be closed over resistances, and these can be gradually 
cut out, the motor acquiring by degrees the characteristics of 
what is known as the asynchronous induction motor. If 
care is taken to close the D circuit at about synchronous 
speed, the resistances can be dispensed with, and they are 
not provided with the small motors. Although the motor 
is now running at practically normal speed, it will only be 
able to give little power if part of the group S, is still in 
circuit, owing to the weakening effect of this S, winding 
under these circumstances, and also because the densities in 
motor will be below the normal. 

In order to gradually bring about the more advantageous 
conditions of Fig. 1, and to raise the densities to their normal 
value, the lever H is gradually moved further and further until the 
whole of the 3, winding is cut out. A certain amount of speed regu- 
lation, however, can be secured by including more or less of the 8, 
winding in the motor circuit and still leaving the D brushes short- 
circuited. The conductors of the S, group, when the latter is used 
only for starting, can have & comparatively small cross-section. 
But when this winding is also to be used for speed regulation, the 
conductors will require to be larger. 

' The stator winding can also be arranged in three divisions on the 
lines of the ordinary three-phase winding, if this is a manufacturing 
convenience, as shown in Fig. 7. The three divisions Bi, Ba and 
S, are displaced by 41/3 deg. The divisions Bi, B, (forming 
together the group S.) each set up a field, the respective axes of 
which are b, and 5,, while the division S, produces a field along the 
axis 2. The two former combine according to the parallelogram of 
forces to form the resultant field s,, which is necessarily perpen- 
dicular to 5,; the actual fields are shown by dotted lines in Fig. 7. 
If we now place the brushes CC coaxially with 8,, we arrive at a 
disposition that is equivalent to that in Fig. 6, and'it is only neces- 
sary to provide the third division S, with the required tappings 1, 
2, 8 and 4 in order to be able to regulate the starting torque or the 
speed of the motor. The motor as it now stands still has a bad 

ower factor and a small output for a given weight, and is still 
iable to spark. 

Before describing the means adopted to improve the power factor 
and the weight efficiency of the motor, it will be best to set forth 
shortly the working theory of such machines when running at their 
normal speed: Considering a motor of the class indicated in Fig. 1, 
we find that the stator or transformer field, as we will call it, will 
induce in the rotor an E.M.F. along the axis CC. This E. M. F., to 
which we will refer as the working E.M.F. and designate by ET, 
being due to static induction (transformer action), willlag by 90 deg. 
behind the inducing field, and will consequently be nearly in phase 
with the E.M.F. impressed on the stator. Its periodicity and mag- 
nitude are independent of the speed at which the rotor revolves, and 
ohly vary with the magnitude and periodicity of the transformer 
field. When the rotor is at rest, this E.M.F. sets up a heavy short: 
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circuit current in the rotor along the axis CC. With increasing 
speed a counter E. M. F. is set up which prevents a short circuit, so 
that under these conditions, and in the direction of the CC axis, the 
motor may be looked upon as a transformer with a considerable 
amount of leakage, whose secondary works on a circuit having only 
a small amount of self-induction. The rotor current in the axis CC, 
to which we will refer as the armature current, lags behind the 
secondary E.M.F., and the stator or primary current will lag behind 
the impressed E.M.F.; the phase difference, however, will not be 
greater than that existing in a badly-designed transformer, and 
owing to the same reasons in both cases it will decrease with in- 
creasing load. 

The rotor winding is, however, the seat of a further E.M.F. in- 
duced therein by the rotation of the rotor conductors in the primary 
field of the motor. This E.M.F., which we will designate by ER, 
is set up along the axis DD, and its magnitude depends on the mag- 
nitude of the transformer field and the speed of rotation ; its perio- 
dicity is equal to that of the transformer field. Since the rotor is 
short-circuited along DD, ER will set up a current in the rotor 
windings. Owing to the great self-induction of the motor along the 
DD axis, this current will lag by 3 90 deg. behind its E. M. F. 
As this E.M.F. must be in phase with the transformer field, the 
magnetising component of the current along DD, and the field it 
produces in that direction, will be nearly in quadrature with the 
transformer field. We have already seen that the armature current 
is nearly in quadrature with the transformer field; it must accord- 
ingly be nearly in phase with the secondary field produced by rota- 
tion, and which, in space, is at right angles to CC. It is to this last 
field, which we will call the motor field, and to the armature current 
that the torque of the motor is due. 


As the position of the axes along which the armature current and 
the motor field act is the most advantageous it is possible to secure, 
there is no room for improvement in this direction, but the torque 
can be increased by bringing the armature current and the motor 
field more nearly into phase. Also the phase difference between 
the stator E.M.F. and current can be varied to any extent and in 
any direction by varying the phase relation between the armature 
current and the E.M.F. due to static induction along CC, or, in 
other words, between the armature current and the transformer 
field. If the armature current lags behind ET, then the stator 
current will lag behind the E.M.F. impressed on the stator; if, 
however, the armature current leads ET, then the stator current 
willlead the E.M.F. impressed on the stator, the conditions being 
equivalent to a capacity load on a transformer. 

Before we proceed to indicate how, for the motor shown in Fig. 1, 
the phase of the armature current can be adjusted with regard to 
the phase of the transformer field, it will be well to examine more 
exactly the conditions prevailing in the axis CC of the rotor. There 
is, first of all, ET, induced by a transformer field; then a back 
E.M.F., to which we will refer as EB, and which is set up in the 
axis CC by rotation of the rotor conductors in the motor field; it is 
of the same period as the latter, consequently also of the same period 
as the transformer field and ET; it depends for its magnitude on 
the magnitude of the motor field and the speed of rotation, and at 
a speed slightly above the synchronous it equals ET in magnitude ; 
it is further in phase with the motor field, and consequently not 
quite in phase with ET. A third E.M.F. acting in this circuit is 
ES, the E.M.F. of self-induction, principally due to the very appre- 
ciable amount of leakage between secondary and primary in the 
transformer axis; this E.M.F. is proportional to the rotor current, 
and lags 90 deg. behind the same. The resultant of the three 
E. M. F.s in phase magnitude and direction is a small E. M. F., which 
goes to cover the ohmic losses in the rotor, and which we will call 
EW; it is co-phasal with the armature current. The phase of ET is 
practically fixed by the phase of the E.M.F. impressed on the stator. 
The phase of ES is fixed by the phase of the armature current; 
its magnitude is determined by the quality of the design. The 
counter E.M.F. is dependent on the phase of the motor field 
and it is by influencing the phase of the motor field that the author 
influences the phase of EB, and with its help adjusts the phase of 
the resultant EW and the phase of the armature current. 

It is well to remember that even when the armature current has 
been brought into phase coincidence with ET the stator current will 
still lag to some extent behind its E.M.F. on account of the phase 
difference introduced into the primary circuit by the self-induction 
of the same. By forcing the armature current to lead ET even that 
phase difference may be eliminated, but one runs the risk of again 
bringing the armature current and the motor field appreciably out 
of phase, and thus increasing the armature current beyond that 
amount which would suffice in the case of complete phase coinci- 
dence. "Thus, although the power factor can always be brought up 
to unity, and although the stator current can even be made to lead 
its E.M.F.,it is not in all cases possible to achieve these results 
without impairing the efficiency of the machine. It is, neverthe- 
less, always Possible to obtain extremely high power factors without 
lowering the efficiency. 

The method by which the author varies the phase of the motor 


field in these motors consists in introducing into the circuit DD an 
auxiliary E.M.F. differing in phase from ER. The resultant of the 
two is then responsible for the motor field, and the author has 
found that an auxiliary E.M.F. differing by about 90 deg. from ER, 
or materially in phase with the motor field, gives the t results. 
Under these conditions the greatest phase displacement of the resul- 
tant E. M.F. can be obtained with the smallest auxiliary E. M. F., 
and without materially influencing the motor field strength. 

It would seem at first sight that it would be simpler to introduce 
into the CC circuit an auxiliary E. M. F. which would influence the 
phase ofthe secondary current directly. The author has made quite 
a number of tests in this direction, and has found no difficulty in 
obtaining coincidence of phase between stator current and E.M.F. 
for light loads and for constant values of secondary current. Now 
this secondary current cannot be constant, but varies with the load ; 
consequently such a method has no great practical value. If it be 
adopted the E.M.F. should be derived from a non-inductive resis- 
tance, or a capacity on which an E.M.F. of suitable phase is im- 
pressed. By this means one can avoid the inclusion of additional 
self-induction in the rotor circuit in the CC axis, when very much 
better results will be secured. 


( To be continued.) 
—— —— —-—»— 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society on February 23, 1906, Prof. 
J. Perry, F.R.S., president, in the chair. A Paper on | 


“Secondary Rontgen Radiation” 

was read by Dr. C. G. BARKLA. In previous Papers the author has 
shown that the secondary X-rays from certain gases and light solids 
subject to Röntgen radiation may be fully explained by considering 
the corpuscles or electrons constituting the atoms to be accelerated 
in the direction of electric displacement in each primary Rontgen 
pulse as it passes through such substances, and that the inter. 
action between the electrons affects only to a slight extent the 
character of the secondary radiation. The methods of investigating 
the more complex secondary radiation from metals was suggested 
by the results of the experiments on lighter substances. The 
character of secondary radiation (measured by absorbability) was 
found to depend on the atomic weight of the radiator. The radia- 
tion from compounds was in all cases such as would be given by a 
mixture of the radiations from the separate covstituent elements. 
By heating an iron wire to white heat and studying the radiation 
proceeding from it when exposed to X-rays, it was seen that there 
was no direct connection between the intensity or character of the 
radiation and temperature, electric conductivity or magnetic per- 
meability. Experiments on absorption showed that the radiation 
from heavier atoms did not consist of an easily absorbed radiation 
superposed on a scattered radiation, such as proceeded from light 
atoms, but that the latter was not present to any appreciable extent. 

No special absorption by a metal of the radiation proceeding from 
the same metal was observed. Thus there was no evidence of a 
definite periodic vibration. Changes in the character of the 
primary produced changesin the secondary. Variation in intensity 
of the primary beam was found not to affect the character of the 
radiation from calcium—the only substance experimented upon. 
When substances were exposed to polarised 5 radiation, the 
secondary radiations, which differed little in absorbability from the 
primary producing them, showed approximately equal variations in 
intensity in different directions. The very different radiations ex- 
hibited no such variation ; while the radiation from a substance of 
atomic weight between those of the two classes showed the varia- 
tion to an intermediate extent. In this polarisation effect com- 
pounds behaved as mixtures ofthe constituent elements. Experiments 
on the absorption of rays proceeding from thick plates of a large 
number of elements showed that beyond the region of atomic 
weights in which the character of the secondary radiation is almost 
independent of the hature of the radiation, the absorbability is a 
periodic function of the atomic weight of the radiator, and that as 
far as these experiments have gone different, periods are represented 
by curves of similar form. The theory which has been found to 
explain all the phenomena of secondary radiation from light 
atoms may be extended to explain these results if we conceive 
the independence of motion of the electrons to disappear with 
an increase in the number of electrons in the atom. Inter-electronic 
forces called into play make the pulses emitted by each electron 
thicker than if the electron were accelerated only during the period 
of passage of the primary pulse over it. Hence the radiation becomes 
less penetrating. Only agencies altering the construction of the 
atom would be expected to change the character of the radiation pro- 
duced by a given primary; hence temperature, electrical resistance, 
magnetic permeability, may all vary without producing appreciable 
effect. The theory also explains the disappearance of the more 
purely scattered radiation, the absence of selective absorption, the 
connection and difference between the primary and secondary rays, 
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and the absence of influence of variation in intensity of primary 
radiation on absorbability of the secondary. When applied to the 
atom as conceived by Prof. J. J. Thomson, the periodicity shown 
by the curve connecting absorption and atomic weight is explained. 


A Paper entitled 


* Records of the Difference of Potential between Railway Lines 
when a Train passes and at other Times, and a Suggested 
Method for the Observation of Earth Currents and Mag- 
netic Variations,” 

by Messrs. C. W. S. CRAwLEV and F. B. O. Hawes, was read. 

The experiments described in the Paper were made on the London 

& South-Western main line, between Walton and Weybridge 

stations. To each rail of the up hne a wire was permanently 

attached, and the other ends of the wires were connected to the 
terminals of a reflecting galvanometer. The deflections of the 
galvanometer were recorded on a moving sheet of paper, and curves 
obtained showing the variation in the current through the galvano- 
meter. The curves showed a concordance in the results from suc- 
cessive trains. The normal current through the galvanometer 
began to be disturbed about one minute before the passage of a 
train, and the disturbance lasted about two minutes. The curves, 
although very complex, showed some regularity. In addition to the 
disturbances caused by passing trains, very distinct smaller dis- 
turbances were noticeable at the times when a receding train was 
passing over the points at Walton and Esher stations. Effects were 
also shown corresponding with the passage of a train over the 

Hampton Court Junction points The observations on different 

occasions varied in many respects, the state of the weather probably 

being an important factor. The E.M.F. between the rails was on 

one occasion as much as 28 millivolts, and differences of 8 and 15 

millivolts were frequent. It appears probable to the authors that 

the effects are due to earth currents, and they suggest that by 
making the galvanometer very sensitive its deflections might furnish 

& means of studying their variation. 

Dr. C. CHREE expressed his interest in the Paper, and remarked 
that it was often more desirable to avoid earth currents than to 
record them. He questioned whether the effects described by the 
authors were due to earth currents, and asked if the authors had 
satisfied themselves that the variations in the galvanometer deflec- 
tions were not due to magnetic storms. 

Dr. J. A. HARKER described some experiments similar to those 

made by the authors. In his case, wires from a galvanometer were 

connected to two large plates about 200 yds. apart and about 5 ft. 
underground. He found that the effects varied with the weather. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


` Recombination of Salt Ions. G. Moreau has determined the 
coefficient a in the equation 
dn ut = -an, 


which expresses the manner in which the recombination of 
ionised salt vapours depends upon the number n of ions pro- 
sent in the unit of volume. The method employed was tke 
same as that employed by Townsend for gases ionised by 
Röntgen rays. Determinations were made at two different 
temperatures, 80 and 15 deg. The comparative recombination 
coefficients were 415 and 78 for potassium iodide, 410 and 
10-6 for chloride and 421 and 0:84 for bromide. The ratio of 
recombinations to collisions was found t» range 56 per cent. 
for potassium chloride at 80 deg. to 99 per cent. for potassium 
bromide at 15 deg. The mobility of these vapour ions is 
smaller than that of ordinary gaseous ions. "The average pro- 
portion of recombinations at 80 deg. is two-thirds, whereas at 
lower temperatures it often happens that every collision 
results in a recombination. "This is due to the great mass of 
the ions, which are positive atoms surrounded by several 
layers of neutral atoms, thus approaching the constitution of 
the heavy ions produced by phosphorus, which might perhaps 
be called charged droplets rather than ions. 
(G. Moreau, Comptes Rendus, February 12, 1906.] 


Origin of Terrestrial Magnetism.—A. Pflüger discusses the 
interpretation of terrestrial magnetism as derived from the 
rotation of a charged ellipsoid. He points out that the mag- 
netic field must be discoverable at the surface even when the 
magnetic instrument rotates with the ellipsoid. Bucherer has 
rigidly proved that the ponderomotor force on a magnet at 
rest is the same as that on a magnet rotating with the earth. 


revolving electron also apply to the magnetic moment of the 
earth. The charge of the earth is unknown, Lut a rough idea 
of it may be obtained from the potential gradient above the 
ground. According to Exner, it would appear to be about 
2:4 x 1077 electrostatic units of negative electricity (giving a 
potential of nearly a billion volts), or about the same charge 
as that of the sun, only of opposite sign. The rotation of this 
charge in the direction of the actual rotation of the earth 
would produce a magnetic field approximately the same in 
direction as the observed field, but about 10,000 times weaker 
than the actual field. If a positive charge is supposed to be 
located in the upper regions of the atmosphere, and is allowed 
for in the calculations, the agreement is not much better. It 
must, therefore, be concluded that tho rotation of the earth's 


charge is not the only cause producing its magnetic properties. 
(A. Pr dEn, Physikalische Zcitschrift, March 1, 1906.] 


Field of a Revolving Electron.—J, Geest has generalised the 
problem, first solved by Bucherer, of the magnetic field due to 
the rotation of a spherical electron. He calculates the field due 
to & spherical shell by the method devised by Lorentz and 
Wiechert. He supposes that the charge of the electron is 
uniformly distributed over the volume comprised between the 
radii a and ù, the latter being the larger radius, and that the 
electron rotates with a uniform angular velocity w. The 
electrostatic field, as Wind has shown, is not influenced by 
this rotation. The author finds for the vector-potential in the 
case of a = 0 the formula 

ewR? sin y 
20re * 
where R is the radius of the electron, c the velocity of light, 
and r the distance of the point from the centre. When this 
distance is less than R, the vector-potential becomes 
. ray sin 
cn 10 E a 
The magnetic moment of the solid sphere uniformly charged 
is eoR?/20me, of an infinitely thin spherical shell ewh?/12zc, 
: ew b-a 
and for a thick shell Te cae 
magnetic energy of a surface charge is ¢?w°R/367c’, two-thirds 


of which are internal. 
[J. Gxksr, Physikalische Zeitschrift, March 1, 1906. ] 


The total inner and outer 


Polonium Rays.—Thomson and Rutherford suspected that 
polonium rays, although they produce a positive charge by 
their impact, do not consist of purely positive particles, and 
Rutherford estimated that for every four a-particles emitted one 
electron was also emitted by polonium, thus reducing their appa- 
rent positive charge. Soddy also supposed that both positive and 
negative corpuscles are generated by the impact upon the gas of 
neutral particles, which alone, he maintained, are emitted by 
the polonium. In order to test these questions P. Ewera has 
adopted a new apparatus, consisting of a copper disc coated 
with polonium and surmounted by a nest of small copper boxes 
serving as diaphragms, and enabling the observer to control 
the path of the particles shot out from the polonium. The 
boxes had such dimensions that no particle could reach the 
upper plate unless it were projected at an angle of at least 
55 degrees to the lower plate. By employing magnetic and 
electric fields of different strengths he was enabled to prove 
that the negative particles are the slowly-moving electrons 
discovered by J. J. Thomson. He does not agree with Soddy 
and Bragg that the positive charges are acquired by collision, 
since higher potential gradients fail t» increase the ionisation 


of the residual gas. 
[P. Ewers, Physikalische Zeitschrift, March 1, 1906.) 


— 


Municipal Opposition to Electric Power Bills. — As the re- 
sult of a conference between 40 Lancashire municipal boroughs 
and urban district councils, a combination of these and the 
London municipal authorities with the object of conducting a 
vigorous opposition to all the electric power bills deposited in 


Parliament this session is being arranged. All the members 


of Parliament for the districts concerned are being urged to 


Hence the equations determining the magnetic moment of a | Oppose the bills on second reading. 


\ 
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THE POSITION OF THE ELECTRICAL INDUSTRY. 


A connection between the present position of the British 
electrical engineering industry and the discoveries of aniline 
purple, synthetic alizarin red, and of coumarin will not be 
immediately apparent to the majority of our readers, but 
nevertheless they will doubtless evince some interest in these 
products of the chemist when we inform them that their. 
musical names have formed the prelude to an interesting 
correspondence in The Times, which contains some “straight 
talk" about the recent unsatisfactory position of British 
manufacturing industries generally and the electrical industry 
in particular. Mauve was the first of this series of aniline dyes, 
but to the older members of the chemical industry the subject 
acts as a red rag; for the discoveries to which we have alluded, 
forming the foundation of the coal tar colour industry, were due 
to a British chemist, Dr. W. H. PERKIN, and yet the industry 
has found its home in Germany, and Great Britain has been 
left far behind in what has been one of the most profitable 
branches of applied chemistry. The chemists give two reasons 
for this. One is that although in this country there have 
never been wanting capable chemists able to carry on and 
extend the manufacture of colouring matters, there has been 
complete lack of understanding on the commercial side of 
thé" @omplex requirements of the industry and complete 
lack of sympathy between the capitalist and the scientific 
worker." This “lack of understanding and sympathy " was not 
noticeable in Germany. Not only was the great industrial 
importance of the discovery fully realised there, and a great 
industry created, but our chemists here relate that the wise 
Germans proceeded to work out the corollaries of the original 
discovery and gradually patented whole series of “ processes " 
—succeeding. in obtaining broader master patents in this 
country than in Germany—which have secured the foremost 
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place for the German manufacturer, Thus, when it was 
announced that a meeting would be held at the Mansion House 
to commemorate the fiftieth anniversary of Dr. PERKIN'S dis- 
covery, there was an immediate outcry that the occasion was 
rather one for sackcloth and ashes than for jubilation. Prof. 
SILVANUS P. THOMPSON, who opens the correspondence in 
question in Saturday’s Times, attaches himself to the first 
of these reasons, and states that the lack of understanding 
on the commercial side and the absence of sympathy 
between the capitalist and the scientific worker have not 
been confined to the chemical industry, but have acted 
equally as a drag to our electrical engineering progress. 
Not only, he complains, have our manufacturera shown de- 
plorable want of foresight in omitting to provide a sufficiency 
of properly- organised research and experimental departments 
in their works, but they are at the present moment, with a 
few “honourable exceptions,” actually abandoning their ex- 
perimental departments and cutting down the number of 
technical men they employ. It is true, Prof. THOMPSON 
says, that “for the last six years British electrical firms have 
been so busy undercutting one another in prices that they 
have no means available for maintaining expensive research 
departments,” but this dazzling truth should not blind them to 
the importance of the larger ultimate question. Mr. IVAN 
LEVINSTEIN, who follows, attributes the disaster in the coal 
tar industry entirely to the second reason which we have stated, 
and contends, as he has often done before, that as a condition of 
holding a British patent, the patentee should be compelled to 
work his process in this country on an industrial scale. 
Finally, Sir JOSEPH LAWRENCE, in Tuesday's Times, reviews 
both Prof. THoMPSON's and Mr. LEvINSTEIN'S letters. In 
reply to the former he points out that the real cutting of prices 
is the result of German and American competition rather than 
competition among ourselves, and he supports Mr. LEVIN. 
STEIN'S views as to our patent laws. 

Prof. THOMPSON, and the anonymous article in The Times 
which provoked his almost violent diatribe, are undoubtedly 
right in their main article of belief —namely, that the present 
unsatisfactory condition of affairs has been brought about by 
the insufficient importance attached to the scientific and engi- 
neering industries by the capitalists of the country. Indus. 
trial supremacy can only be maintained nowadays by building 
up large manufacturing businesses on a broad commercial and 
sound technical basis, and by removing from them those 
obstacles which stand in the way of their proper development, 
On the one hand, the capitalist is not encouraged to invest his 
money in industrial enterprises, while, on the other hand, the 
engineers find that the most remunerative of their talents are 
not those of the highest order. We can cite several cases in 
which English engineers who have held high positions in 
English electrical engineering works have found it to their 
interest to throw up their. engagements in order to take up 
agencies in this country for foreign manufactures. Under the 
peculiar trade conditions of this country more money can be 
made by buying and selling on commission than by manu- 
facturing. In the meantime, many of the British firms rely 
largely on engineers and designers from abroad, and, owing to 
the “ price cutting" which has been alluded to, their perspec- 
tive is narrowed down to the immediate execution of the 
work in hand at the lowest possible cost, and they are no 
longer in a position to encourage the broader outlook and 
freedom of research and investigation that should be avail- 
able to those engaged in an advancing engineering indus- 
try. And unfortunately these effects are cumulative, and the 
more engineers cry out that the times are bad, the less ready 
will the capitalist be to invest his money in their undertakings. 


The malady from which. our electrical. industry is suffering 
is certainly a serious one. It is not a disease amenable to 
treatment by quack remedies, and the genius and broad mind 
of a great statesman is required to diagnose it properly and 
to prescribe an effective course of treatment which shall 
restore it to a healthy condition, for the electrical industry is 
not the only one in this country that suffers in this manner. 
As a preliminary measure, however, a full Government inquiry 
into the state of our industries might with advantage be made 
in the first instance. The appointment of a Royal Commis- 
sion for this purpose would be welcomed by the whole indus- 
trial community, for then the subject could be properly inves- 
tigated in a smooth atmosphcre undisturbed by party politics, 
and the ground would be prepared for definite action either by 
the present Ministry or its successors in office. 


“IDLE CURRENTS,”* 
BY M. B. FIELD. 


At the commencement of the Paper the somewhat unusual sense 
in which the term Idle Current is employed throughout is ex- 
plained as including all currents which do not perform any useful 
work, and consume energy to the extent of their C*R losses.” Thus 
the term “ Idle Currents ” is used to include eddy current. The 
author then continues :— | 

In the following Paper we shall restrict ourselves to a short 

eneral discussion of the idle currents met with in the main con- 

ucting circuits, and then examine, with somewhat greater detail, 
one particular effect, which probably deserves more consideration on 
the part of designers than has been accorded it heretofore. The 
characteristic of every form of idle current here dealt with is that, 
while constituting a part of the total current flowing in the circuit, 
it may be considered, conventionally, as an altogether separate 
entity superposed upon the real useful current, and be treated as such. 

To illustrate this, let us take the case of an alternate-current 
system where the power factor is less than unity. 

Let C; be the amplitude of the useful or power component, C,, 
that of the idle component of the current. The main ammeter in- 


dicates, as we know, „/ (OF If this current flow in a con- 


ductor of resistance r o „the time average value of the ohniio 
loss will be (C:?4-C,*) a Considering the power and idle compo- 


nents as separate entities, we obtain for the ohmic losses due to 
each C1 / 2 and Cj*r/2 respectively, so that the sum of these losses is 
identical with the time-average loss due to the actual total current 
flowing. 

It will be scarcely necessary to point out that this is not gene- 
rally true of any arbitrary sub division of a current into component 
pane eds a current of 10 amperes flowing through a conductor of 

ohm resistance would represent an ohmic loss of 100 watts. Mag- 
netically, this current would be equivalent to one of 15 amperes 
flowing in the positive direction superposed upon one of 5 amperes 
flowing in the negative direction. The sum total of the ohmie 
losses of these components would, however, be 225 +25 = 250 watts. 
While, therefore, it is self-evident that a current may not be resolved 
into any arbitrary components, and these be treated from all points 
of view as separate entities, yet we always treat the power and 
idle current components as if they existe FE gard of each other. 

This very simple conception is of material assistance in the con- 
sideration of some problems; for example, a certain distribution 
of current in a system of conductors may be a very complex matter 
to deal with as a whole. If, however, we can show that the 
complex distribution is equivalent to a ‘‘natural’’ distribution 
superposed upon an idle current, and we can isolate the cause of the 
idle current, we may be able to estimate its value, and hence arrive 
at the characteristios of the actual complex distribution. 

The Paper then deals shortly with the idle currents which may be 
ascribed to defective power factor, wave-shape, and to cross currents 
between generators working in parallel, and the remainder of the 
Paper is devoted to what the author terms internal idle currents." 

These may be classified broadly under two heads: (a) Those 
whose magnitude is determined by the degree of excitation, and 
which depend very slightly, if at all, upon the load; (5) those 
whose magnitude is determined by the load and which depend 
very slightly, if at all, upon the excitation of the machine. Both 
produce a disturbance of the natural current density in the 
conductors of the machine, and increase the losses in consequence. 
The first class may be said to add a definite constant loss (for a 


* Abstract of a Paper read before the Manchester Local Section of 


the Institution of Electrical Engineers, February 18th. 
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given excitation) to whatever loss would be occasioned by the 
natural distribution of current density, while the second produce 
an additional loss proportional to the square of the working current, 
hence the actual loss may, in this case, be determined by simply 
assuming a virtual increase of the resistance of the circuit. The 
exact meaning of this will be better appreciated later, but as an 
example we may mention that the so-called skin-effect in a solid 
conductor traversed by an alternating current is really due to an 
idle current proportional to the working current flowing, while the 
total loss due to idle and working currents may be determined by 
simply assuming the resistance of the conductor has been, by some 
means, increased. Again, the additional loss in the sheathing and 
cores of a cable are proportional to the working current, and the 
total loss may be estimated by assuming an increase of the resistance 
of the conductors. The co-efficient by which the actual resistance 
must be multiplied to allow for the additional losses depends upon 
the frequency, specific resistance, and dimensions of the conductor. 

Large generators usually have two or more paths through the 
armature, and an uneven distribution of current between the various 
paths is equivalent to a uniform (or natural) distribution superposed 
upon a system of idle currents. Again, each path may be composed 
of two or more conductors, laminæ or strands in parallel, and an 
uneven distribution between them is equivalent to & natural distri- 
bution plus an idle current. Lastly, the distribution of current 
density in each individual strand may be far from uniform, so that 
22 0 again we have an idle current superposed upon a natural distri- 

ution. 

It sometimes occurs that one particular elass of idle current may 
predominate to a totally unexpected extent, and in fact a cooler, 
cheaper and more efficient machine may be obtained by a decrease 
of the amount of copper therein. As an illustration, the following 
may be cited, though the reference is to a type of machine which is 
now practically obsolete — viz., the ironless flat disc alternator. 


Armatare Winding 
Flat Strip 


e. r 
AJ 


N S 
bes Magnet d 


Fic. 1.—ALTERHNATOR WITH Fruit Disc ARMATURE. 


, 


In Fig. 1 two poles of such a machine are represented with a 
portion of the armature consisting of copper strip wound into flat 
coils. Each strip. as it passes edgewise through the magnetic 
field, has an idle current induced in it. To calculate the loss we 
may apply the eddy current formula used for iron armature plates 
and the like,“ viz. :— 

Loss in watts per cubic centimetre-/f?B?(?/0 x 101; where 
t- thickness in centimetres; = frequency, cycles per second; 
B=induction density in air gap, lines per square centimetre ; 
p = specific resistance in ohm-centimetres. 

Let us take the nomina] maximum current density at 310 amperes 
per square centimetre (=2,000 amperes per square inch), then 
the nominal CR loss will be 0°18 watts per cubic centimetre at 
about 45°C. | 

Applying the formula above, for the loss due to idle currents, we 
have for F 50, B= 5,000, p 1:9 x 10-5. 


t=0'1 cm. loss per cubic centimetre =0'0548 
t=02 „ » 57 = 0°22 
(208 „ 5 T = 0:493 


and so on, hence, with an armature wound with strip 2 mm. thick 
the additional loss due to disturbance of current density in the 
active part of the armature conductors is greater than the nominal 
C?R loss. It is to be feared that this state of affairs exists in a con- 
siderable number of machines in use at the present time. The 
result of using thinner strip might be to reduce the heating, and 
might increase the efficiency and provide a lighter and cheaper 
machine. For the same reason it is clear an increase of the specific 
resistance would cause a decrease cf the total losses, hence we have 
the somewhat paradoxical condition that the efficiency improves as 
the temperature increases. 

Our attention has boen called to an interesting investigation pub- 
lished in Germany in 1903 by Dr. Simon Ottenstein, giving the 
results of tests made to determine, among other things, the '' eddy 
current loss in solid copper conductors laid in slots, due to the 
radial and tangential components of the flux within the slot, which 
emanates from the field magnets ; this flux being quite independent 


* This formula is applicable so long as the lines of force pass straight 


across the gap from pole to pole, the variation of induction being assumed 
to follow a sine law, and provided the thickness of the strip does not 
permit of idle currents of such magnitude as to sensibly disturb the dis- 
tribution of magnetic lin^s, a contingency not likely to arise in the case 
under consideration. 


of the load current in the armature conductors. The title of the 
investigation is Das Nutenfeld in Zahnarmaturen und die Wirbel- 
stromverluste in Massiven Ármatur-Kupferleitern." The arma- 
tures experimented upon had a diameter of 225mm., and the 
slots were dimensioned in the different armatures as follows :— 
7 x 22˙5, 7 x 85, 9 x 85:5, 7 x 28, 8:5 x 23, 14 x 11°75, the first dimen- 
sion giving slot width and the second the depth in millimetres. 

In the different experiments the theoretical tooth induction varied 
from 18,000 to 81,000, and the eddy current losses in the various 
solid conductors employed were found to be equivalent to the loss 
that would have been occasioned by a current density of from 
400 amperes to 4,700 amperes per square inch in the active portion, 
depending upon size and position of conductor, dimensions of slot, 
air gap, and nature of polar surface. The frequency in all these 
experiments was 38:8. 

The two previous examples cited are cases where the magnitude 
of the losses are dependent upon the degree of excitation and not 
upon the load on the machine, the following, however, represent 
the other case, where the losses are dependent upon the load current 
and not upon the degree of excitation. 

In Fig. 2 we have represented a solid copper conductor of depth 
b centimetres and thickness d centimetres lying in a slot of & 
laminated armature. An alternating current flows in the conductor 
in a direction at right angles to the plane of the paper, the plane of 
lamination of the armature plates corresponding with that of the paper. 
We shall show that the current flows in layers, being densest in the 
outside layers at the mouth of the slot, and least dense at the root. For 
this reason we have thought that the term “lamellar effect" is not 
out of place in describing this phenomenon. It is, of course, closely 


Fic. 2.—8SECTION or Conpucror IN SLOT. 


allied to the skin effect in a circular conductor, where the idle cur- 
rents flow in one direction along the peripheral portions, and in the 
opposite direction along central portions. 

The effect of any current flowing down the solid conductor in 
Fig. 2 will be to produce a magnetising flux across the slot from side 
toside. If the width of the slot be small compared with the depth, 
the lines will be very nearly straight from wall to wall, except near 
the mouth of the slot, where they will bow outwards. 

If efgh be a line of force, we know that the total magnetic force 
(or line integral) taken round the closed path will be 4x/10 times the 
total current in amperes in that portion of the conductor enclosed 
within it. Now,the magnetic resistance of the iron portion of the 
path — t. e., from e to h to g to f is negligible in comparison with the 
air portion from f to e, hence we may say with great accuracy that 
the line integral of magnetic force from f to e equals 4x/10 times 
the current in amperes flowing in the conductor, between the 
limits x=0 and z22,. The induction density at the mouth of the 
a - , where C is the total current flowing in the 
conductor; and the induction at the slot root is zero. If, now, we 
suppose that the density of the cross induction increases uniformly 


slot is, therefore, 


from zero value at the root of the conductor to pa © at the top 
edge, the total flux traversing the conductor will be 10 : T 


centimetre length. 

Consider a very thin lamins along the top edge of the conductor 
forming, in conjuction with a similar lamina along the lower edge, 
a loop through which this total flux threads. The E.M.F. induced 


72 _ 
in this loop per centimetre length of conductor wiil be 10 2810-0 
volts, where F is the frequency of alternation. This expression 
gives the R. M. S. value of volts, if C represents the R. M. S. value of 
the current. If the conductor be long in comparison with its cross- 
section, such an E. M. F. would produce an idle current density 


2r* OFC 19-8 where p is the specific 


10 ' ap 


flowing in the loop of value 
resistance in ohm centimetres. ! 
As an example, we will write f —50, b —5 em., 201, pzl9x10* 


(at about 45°C.) when the value of the idle current density works 
out at about 2:6C/a ; but the nominal current density is C/5d; hence 
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the idle current density in the outer layers is over nine times the 
nominal current density when worked out on this basis, and the 
loss density (or loss per cubic centimetre) at the extreme edge 
due to the idle current is over 80 times that due to the nominal 
current density. 

This example has been cited to show in a rough and ready way 
that some phenomenon occurs in such conductors which is well 
worth while studying. The assumption made that the distribu- 
tion of cross flux is that which would be given by & uniform cur- 
rent density is obviously disproved by the result of the calculation, 
and the actual redistribution of the cross flux is such as to ma- 
terially reduce the estimated idle current effect. While, therefore, 
the above result is greatly exaggerated on account of the assump- 
tion made, it may be mentioned that machines are at work to-da 
where the loss density in tha outer edge of the conductor is as muc 
as 30 times that due to the nominal current density. 

Fig. 3 represents the case of two conductors lying in a closed 
slot, current flowing up one and down the other. The effect in 
each conductor will be the same as if we had but one conductor 
lying in an open slot, of which the mouth was at P, Q, except for 
the fact that the tendency of the lines to bow outwards at the 
mouth will here be largely neutralised. Curves in Fig. 8 show the 
distribution of current and loss* density in the conductors, it being 


assumed that f= 50; <=0°61, and has the values 1:875 com., 8°75cm. 


and 75 em. We will now proceed to show, as briefly as possible, 
how such calculations are made. Let A, rin pt be the nominal cur- 
rent density in each conductor, so that ddA, sin pt represents the 
total current flowing in the conductor. Let us confine our atten- 
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Taking z =0 61 and /=6f, the value of in la 0:8, hence 


mb =6 corresponds to b—7:5 om 
mb=8 » b=3: 
mb=15 » 


b=1 876 „ 


Fic. 3.—Curves or CURRENT AND Loss DENSITY. 


tion to the left-hand conductor in Fig. 8, and consider x as dis- 
tance measured from the root of the conductor towards the centre 
of the slot. Within the length of the slot the current density will 
be disturbed, hence Jet A be the actual instantaneous value at z. 
Let p=specific resistance in ohm-centimetres. 

Where the conductor emerges from the slot the current will re- 
distribute itself and become uniform, and the potential at all points 
of the conductor in any plane parallel with the plane of lamination 
(of iron) will be the same. 

Consider two such planes, one at each end of the iron armature, 
but just far enough outside for the current to have become uniform, 
and let the distance between them be / centimetres; and the P.D. be v. 
Remembering that the flow of current in the conductor within the 
slot is lamellar, Ohm's law for the current at z will be v+ Vi; = Ael, 
11 peng the length of the slot plus an allowance for fringes at the 
ends. 

V and A are functions of z, but v is independent thereof, hence 
differentiating we have — 

dV I da 1 
du: i dx (1) 
If C be the total current in the conductor between the limits 
£20, 2 =, the induction density at x will be C. The total 
a 
current in the conductor between the limits x O and x = e is 
C * d. Acz, and the induction density at x+ éx will be 


101 4 


: us loss density at a point is the loss per cubic centimetre at that 
poin 
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d being the thickness of the conductor; hence 
dB 4x d f 
dx 10 e 2o e * . 0 e . D (2) 


V being the E. M. F. induced at z per centimetre length by the cross 
flux, is equal to - Or 197, where N is the total number of lines 
which may be considered as surrounding the imaginary lamina at 
x, a8 above defined; but - aN LB. | 


dr 
dV dB 
Hence "m 10-? d cs (8) 


Equations (1), (2) and (8) are the fundamental equations of the 
problem; we can now eliminate V and B and obtain 


dA 4 d l 1 _gd& 
"x „5 OTP 0. « « (4) 


10 4 1 5 at 
It is then proved that 
A dienrgin (pt+mx+6, - 1) + oz ** sin(pt—mx+A,—7) (5) 


mia 27P i d . 10%. 
p a 

It is easy to see that, where we have only one conductor in the 
slot, or the equivalent, as in Fig. 8, 0,0, and 6, = 82; but where 
there is more than one conductor in the slot, carrying current in 
the same direction, 6, and 8, will differ from ?, and B respectively, 
for all but the lowest conductor. The values of &, 6, B, Bz for any 
conductor are determined by the two conditions :— 

1. That the total current flowing or integral of current density 
over the cross-section of the conductor = d.b As sin pt. 

2. That the cross-induction at the root of the conductor, or where 


z —0, equals ET riz je 


where 


10 Asin pt, 


where (n—1) is the number of conductors below the one in question. 
In the single-conductor case we have 


å = —- mbA, ze 
! V cosh 2mb — E 
i an g tenh mb res 
on n B, tan mb 


for which the curves in Fig. 8 are plotted. | 

The important fact to determine is how much greater is the actual 
ohmic loss due to the ununiform distribution than the nominal loss, 
or that calculated on the assumption of uniform distribution. 

For this purpose we have only to consider the maximum values 
of the current at varying depths, and do not need to trouble about 
the relative phase relations. The maximum value of the current 
density at x, as derived from (5) and (6), is 


Imba,  /cosh Anif T cogr. 
J i Mesa 2mb — cos 2mb As 


The values of the current density at different points of the solid 
conductor shown in Fig. 8 are plotted corresponding to the three 


cases mb z- 0, mb 28, and mb 1:6. If we take > = 0:61, f=50, then 


m — 0*8, and the above values will correspond to depths of conductor 
1:6 om., 3°75 em. and 1:875 cm. respectively. Where there are more 
conductors than one in a slot, current flowing in each in the same 
direction, these effects are greatly magnified in the upper conductors. 
It must be borne in mind that the phase of the current is not the 
same at all points of the conductor, but a continuous change of 
phase occurs from one edge to the other. For example, in the case 
where mb =8 the current at the outer edge (P.Q) is 45 deg. in front 
of the load current; while the current at the root of the slot lags 
127 deg., making a total phase difference of 172deg. between the 
current at mouth and root. In Fig. 8 the values of the square of 
the current density have also been plotted, showing how enor- 
mously the loss density increases towards the outer edge of the 
conductor. The mean height of these loss-density curves, or what 
is the same thing, the ratio of the area of the actual to the nominal 
loss-density curve, represents the coefficient of virtual increase of 
resistance of the conductor, or the ratio of the actual to the nominal 
ohmic loss. | 

This ratio will be the mean square value of expression (7) taken 
over the cross-section, divided by Ass. Calling this value K, we have 


— ,,8inh 2mb+ sin 2mb 
aider: 2mb — cos 2mb (8) ! 


This value, derived from the equations of the single-conductor 
case, will apply only to the bottom conductor, where there are more 
than one in a slot, carrying current in the same direction. 

In the case of several conductors one above the other, each carry- 
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ing the same total current, counting the lowest 1, the second 2, and 
so on, it can be shown that — 


Ku | 
4(n? — n) (cosh mb - cos mb) (sinh mb — sinmb) J- (sinh 2mb + sin 2mb) 
cosh 2m cos 2mb (2) 


It will thus be seen that the constant by which the nominal ohmic 
loss per centimetre must be multiplied, in order to determine the 
actual loss in a given conductor, or the coefficient of increase of 
resistance, depends entirely upon the depth of the conductor, the 
frequency, specific resistance and the ratio d/a. » 

The formule (8) and (9) have been utilised for the calculation of 
curves in Fig. 4, corresponding to n=1, n=2, n=3, n=4—1.¢., for 
cases where slots contain 1, 2, 8, and 4 conductors connected in 
series, current flowing in the same direction in each. The curves 
apply merely to that part of the conduetors lying within the slot, 
and show how many times the actual loss is greater than that cal. 
culated from Ohm’s law. As examples illustrative of the use of 
these curves we will take the case of a four-layer winding, the depth 
of each conductor being 1 cm., frequency 50. Let d/a be 0'61 ; we 
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have then m=0°8, Referring to the values of K corresponding to 
mb=0°8 for the Ist, 2nd, 8rd, and 4th conductors respectively, we 
obtain the values 1:04, 1:8, 1:85, and 2:6, that is to say that while 
the nominal loss is increased by the idle current effect to the extent 
of 4 per cent. in the lowest conductor, it is increased 2:6 times in the 
topmost conductor. 

(To be concluded.) 


NOTE ON THE USE OF THE BOLOMETER AS A 
DETECTOR OF ELEOTRIC WAYES.* 


BY C. TISSOT. 


It is several years ago since I carried out a number of experi- 
ments in all respects analogous to those of Mr. Duddell, by taking 
observations with a sensitive thermo detector placed in circuit with 
the receiving aerial. The apparatus which I used in my experi- 
ments is a kind of bolometer which enables one to record the varia- 
tions of resistance of a very fine metal wire produced by very small 
changes in temperature in a similar way to the arrangement of 
Tangloyt The principal object of these experiments was the inves- 
tigation of the conditions of resonance in the serial systems, but 
occasionally they resulted in my observing phenomena identical 
with those which have been pointed out by Messrs. Duddell and 
Taylor. It may, therefore, be of interest to describe my unpreten- 
tious experiments, and in so doing I propose to allude only to those 
particular points which appear to be common to both series of in- 


* Original communication which has been accepted for publication in 
the Journal of the Institution of Electrical Engineers. 

+ Comptes Rendus, February, 1908; November, 1903. 
Physique, July, 1904. 
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vestigations, and not to deal either with questions of resonance, 
frequency, or damping. 

e principle ot Langley’s bolometer is well known. Two fine 
metal wires are inserted respectively in the two arms of a Wheat- 
stone bridge. A variation in temperature of one of the wires pro- 
duces a variation in its resistance which is indicated by the bridge 
galvanometer, the bridge having been previously balaneed. 

In applying the bolometer to the detection of electric waves it is 
necessary to ensure the complete heat isolation of the bolometric 
arms, and, on the other hand, to localise the action of the waves in 
one arm only. 

To effect this the arms, which are straight and very short— 
1:5 om. of 10s diameter platinum wire, in the most sensitive models 
—are brought very near to one another within the same enclosure. 

In one of the types employed these arms are in vacuo. The case 
in which they are contained is made as small as ible, and is 
enclosed in two successive coverings of silver-plated bras. between 


Fic. 1. 


which is a very thin air space. The whole is immersed in a small 
vessel filled with water. In another model the heat isolation is 
ee in a more simple manner by means of a Dewar vacuum 
vesse 

According to the kind of measurements for which the apparatus 
is intended, two different methods are employed for loealising the 
effect of the wave. In one of these methods, similar to that em- 
ployed by Rubens, each arm of the bolometer is formed by four 
and 29 equal pieces of wire arranged in the form of a bridge (Figs. 1 
and 2). 
The balancing resistances of the bridge are either of German silver 
or platinoid, and are immersed in petroleum. The balancing of the 
main onago is performed by means of a slide wire of large diameter. 
The aerial and the earth connection are attached at pp and g to that 
diagonal which is not in the circuit of the main bridge. 

The apparatus can be calibrated direct by a continuous current 
and can be used as a wattmeter (the resistance being known and the 
self-induction negligible). The method employed for taking the 


Balancing i 


measurements consists in the observation of the permanent deflec- 
tion of the galvanometer of the main bridge under the action of the 
waves received during a suitable time. The aerial aud the earth 
are removed, and there is connected in their place a source of direct 
current capable of supplying the required current to the bolometric 
bridge m n p q, so as to produce the same deflection of the galvano- 
meter of the main bridge. 

Since it is necessary that the unbalancing of the main bridge shall 
be solely due to the heat developed in the auxiliary bridge m n p q, 
an external means of adjustment (a kind of slide wire) was added to 
the bolometric bridge in order to be able to realise exactly the desired 
conditions. These are obtained when the galvanometer deflects in 
the same direction and exactly to the same amount on reversing 
the direct current in the auxiliary bridge. 

The other method of localising the effect of the waves consists in 
inserting between the bolometric arms, each of which are formed of 
a single piece of wire, suitable ironless choking coils, of dimensions 
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previously determined by experiment. The serial and earth are 
then connected as shown in Fig. 8. The sensibility of these arrange- 
ments depends, of course, upon that of the galvanometer employed. 
For moderate degrees of sensibility a d’Arsonval dead-beat galvano- 
meter was used. The apparatus is then suitable for use on board 
ship. Where extreme sensitiveness was required I employed a 
moving.aeedle galvanometer (Thomson's type) with two parallel 
vertical needles, the resistance of the galvanometer being chosen 
equal to that of each of the bridge arms. I was thus able to obtain 
detlections of about 10mm. with an effective current of 100 micro- 
amperes (scale at 1 metre distance). 

The arrangement of the transmitter and receiver isshown in Fig. 4. 

If the length of the transmitting aerial A is left constant and that 
of the receiving aerial B be varied progressively, it will be noted 
that the deflections of the bolometer reach a maximum for a certain 
length of B. The aerial system A B are then in resonance and have 
the same natural period. When the aerials A and B have the same 
shape, for instance both being either simple wires or both consisting 
of four parallel wires, it will be found that the resonance always 


Fio. 3. 


occurs when the lengths are equal whatever may be the general 
curvature or inclination of the aerials. The measurements given 
refer to systems in resonance. 

Influence of the Resistance of the Measuring Instrument.—By 
varying the value of a non-inductive resistance arranged in series 
with the instrument in the receiving aerial, I found that there was 
a best value for the resistance from the point of view of the energy 
absorbed. In my experiments this value appeared to lie between 
50 and 60 ohms. In fact, of three similar instruments the respective 
resistances of which were 15, 42 and 82 ohms, it was the 42 ohm 
instrument which absorbed most energy and therefore gave the 
best results. 

I am of opinion that the value of the best resistance depends 
upon the aerial employed, and that the most favourable conditions 
are approximately reached when the resistance of the instrument 
is equal to the resistance of emission. By resistance of emission 
I mean that &mount of resistance which, assuming no loss of energy 
by radiation, the aerial should have, in order that the damping of 
the oscillations by the frictional resistance may be equal to that due 
to radiation only. 


Aerial Aerial 
Bolometer 
Induction Oscillator 
Coil 
Earth Barth 
Fic. 4. 


Variation of the Received Energy with Distunce.—At firet I only 
carried out tests at distances between 1 km. to9km.* But within 
these restricted limits, and when working with aerials tuned in such 
& manner as to reduce the influence of the harmonics, I found that 
the effective value of the current in the receiving aerial is inversely 
proportional to the distance. The energy received, which is repre- 
sented by the product 71?, varies, therefore, inversely as the square 
of the distance. At a later date I was able to extend these measure- 
ments to a distance of 40 kin., andI obtained absolute confirmation 
of the law which Mr. Duddell has so well demonstrated over longer 
distances. : 

Influence of the Earth.—I also carried out a great number of 
measurements with various methods of earthing, both at the trans- 


when damp makes a better earth than when dry. These conclusions 
are rendered apparent not only by direct measurements of the 
energy by means of the bolometer, but by the data resulting from 
the study of the damping. 


Number of Interruptions.— My experimental observations also 
showed that if the number of interruptions is made to vary from 
n to n per second, the effective value of the current received by the 
aerial varies in the ratio of /n to ,/n’. This result, which appears 
in accord with the observations of Duddell and Taylor, is readily 
capable of interpretation by reasoning as follows: Let I denote the 
reading on a hot wire ammeter put in series at the bottom of the 
transmitting wire, A = the amplitude of the current in the aerial. 
T =the period. y =the decrement of the oscillation. n = the 
number of interruptions—that is, of wave trains per second. 

By a simple integration we then obtain for the fundamental wave : 
122 A? 4r? 

N 
: 47 4m? 4 y? 

Since the factor roe is almost equal to unity, it is clear that 

the energy transmitted by a single wave train, which is proportional 
1 
to A’, is given by a relation of the form We= KA?— KZ (K and K’ 


being constants). In the same manner the energy received for a 
single wave train is easy to compute, if one assumes that the detector 
completely absorbs this enery. If an effective current i is obtained 
with n interruptions, that is with n trains per second, then the 


8 * š . : 
equation w=" expresses the energy received for single wave 


train, p being the resistance of the measuring instrument (.n this 
case the bolometer), when the number of interruptions varies from 


. . : ; x V n i n 
n to n, i varies from 1 to +, and —, = , whence EE 
V n 4 Nn 


Numerical Value of the Energy brought into Play.—These con- 
siderations enable us to compare the values we have obtained with 
those obtained by Mr. Duddell. The direct system of excitation was 
used, the transmitting aerial being connected to one spark ball of the 
oscillator, the other ball beivg connected to earth. The transmitting 
and receiving aerials were identical, and were consequently in 
resonance without any added self-induction. Each of the aerials 
consisted of four parallel wires at a distance apart of 1 metre and 
having a total length of 55 metres from the extreme summit to the 
ground. 

With 26 interruptions per second the hot wire ammeter in the 
transmitting aerial shows 2:8 effective amperes. With a bolometer 
inserted between tho receiving aerial and the earth the following 
values were obtained :— 


Product i x D. 


Distance D in kilo. Current i in the receiver | 
metres. | in micro-amperes. 
11150 | 8,290 9,550 
8:000 1,180 9.450 
40:000 235 9,400 


Although a slight regular decrease is apparent in the product +x D, 
it may be, nevertheless, regarded as constant. Consequently, under 
the same conditions at the transmitter the value of the current at 
48 km.—that is, at 30 miles— would be 195 miero-amperes. __ 

The values obtained appear, therefore, to be somewhat higher 
than those of Duddell and Taylor, since they refer in this case to 
26 wave trains. But the conditions of the experiments are not 
altogether the same, secing that my observations refer to a system 
which was excited by direct coupling. I believe, moreover, that 
the resonance was somewhat sharper in my experiments, because 
the proper frequency of the aerials as arranged was strictly the same. 


SOME RECENT ELECTRICAL MEASURING 
INSTRUMENTS.“ 


BY KENELM EDGCUMBE, 


Ampere Gauges.—Owing to the fluctuating nature of the load, 
it is essential that these instruments should be moderate dead-beat ; 
and another point, which has hardly been sufficiently considered, 18 
that they should be fitted in exceptionally strong and durable cases, 
the ordinary brass spun cases with exposed glass fronts being quite 
unsuitable for the rough usage to which these meters are often 
subjected. Whenit is mentioned that these instruments have to be 
sold at anything from 20s. to 25s. each, and, moreover, have usually 
to stand 500 volts between windings and case (often in an exces- 
sively damp and dirty situation), it will be admitted that the 
problem is not an altogether simple one. 


SS A EET ĩͤ v 
* Abstract of a Paper read before the Junior Institution of Engineers 
on February 2nd, 
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There has been for some time, particularly in this country, a 
prejudice against the use of cast-iron cases for moving-iron instru- 
ments, on account of the errors which were often found, owing to 
the magnetisation of the case itself. A moment's consideration will 
show that so long as the ordinary solenoid movement is screwed 
down to an iron base without any magnetic insulation," so to 
speak, in between, the case will become strongly magnetised, and 
large errors will almost certainly be introduced. There are, how- 
ever, two ways of overcoming this difficulty. One consists in em- 
ploying a coil whose axis lies parallel to the base instead of at right 
angles to it. This is the method adopted in instruments of the so- 
called Universal" pattern, and has several incidental advantages. 
The other alternative is to leave a considerable gap between the 
coil and the base. The latter method is the one employed in the 
Everett-Edgcumbe gauge, as will be seen from the section of the 
instrument givenin Fig. 1. The path of the lines of force passing 
out at the bottom of the coil is through the insulating base to the 
soft-iron shield and back again through the base to the cast iron 
side walls of the bottom plate of the case. 

With this arrangement it is found that, on the one hand the 
meter can be placed close beside a fully-excited motor without per- 
ceptibly affecting the readings, and on the other hand, & dead short 
circuit through the instrument is practically without effect on its 
subsequent accuracy, showing that the case has not become appre- 
ciably magnetised. 

Wattmeters.—It is really only within the last few years that the 
scientific design of wattmeters has been fully understood and 
seriously taken in hand. It would lead the author too far were he 
to enter further upon this question. Suffice it to say that, whereas 
for laboratory and standard instruments all metal must be excluded 
as far as is reasonably possible, at the same time for ordinary pur- 
poses, such as for motor work, by careful design ample metal can 
be employed in the working parts to ensure mechanical strength, 
and the instrument can even be shielded by being fitted in a cast- 
iron case of special construction. 


Fic, 3.—TROTTER 
PHOTOMETER. 


Fic. 2.— PHOTOMETER ON THE 
FLICKER PRINCIPLE. 


Fic, ],—Improvep 
AMPERE GAUGE. 


As far as he is aware, only two serious attempts have been made 
to produce a cheap instrument of fair accuracy and strong mecha- 
nical construction in a cast-iron case. One of these is due to Dr. 
Drysdale, and consists of a laminated electromagnet having two 
narrow air-gaps, in which a flat volt coil is suspended. This coil is 
£o placed that its top and bottom halves—which of course carry 
currents in opposite directions— find themselves in opposite mag- 
netic fields, and are thus both urged in the same direction, say 
downwards. The coil is supported from an arm fixed to a spindle 
carrying the pointer, which 1s thus moved over its scale in opposi- 
tion to a spring. A stationary volt winding similar to the moving 
coil is fixed close to it, and so connected as to almost completely 
eliminate self-induction. It willalso be seen that the instrument is 
perfectly astatic. The electromagnet carries a winding through 
which flows the current to be measured, while the pressure coils 
arc connected through a non-inductive resistance across the mains. 
The accuracy ofthe instrument depends, as will be seen, on the flux 
due to the series winding being in phase with the current producing 
it (unless the current in the pressure coil is made to lag behind the 
voltage, and this, the writer understands, is not the case). That 
owing to hysteresis and eddy currents they cannot be absolutely in 
phase is obvious, and it is difficult to see how the lag can be negli- 
gible. even for rough work. He understands, however, that this is 
so, although he has not, so far, seen any actual figures bearing on 
this point. . 

The other instrument alluded to is the watt gauge of Messrs. 
Everett Edgecumbe. It is constructed on the dynamometer prin- 
ciple, and is chiefly distinguished by its strong mechanical construc- 
tion and by the fact that it is fitted in a cast-iron case. The 
magnetic field employed is particularly strong, so that the effects of 
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stray fields are negligible. 
stantially made. E 
Photumeters.—So long as lights of the same or nearly the same 
colour are to be compared, the difficulties are not great, and either 
a Lummer-Brodhun or a Trotter photometer will give perfectly 
consistent and accurate results. If, however. the lights differ in 
colour the problem becomes extremely involved. Some authorities 
have even gone so far as to say that it is incorrect to speak, for 
instance, of the candle-power of an arc lamp " on account of the 
physiological effect of so white a light being different from the more 
yellow light of a candle. Be that as it may, it becomes absolutely 
essential to find some basis on which the illuminating power of 
various sources of light may be compared, even when as different 
in colour as the mercury vapour lamp and the flame are. 
With any ordinary photometer it is found, as may well 
imagined, that to obtain a balance of illumination when the lights 
are of different colours is a matter of extreme difficulty. Mr. A. P» 
Trotter has suggested a method of getting over this difficulty, 
which consists in employing two differently tinted screens to receive 
the two lights. For example, if an arc lamp is to be compared with 
a glow lamp standard, an orange-yellow screen might be employed 
for the arc and a bluish screen for the glow Jamp. By choosing 
suitable tints the screens can be made to appear almost identical 
in colour when illuminated by their respective lights, and an accu- 


The instrument is air-damped and sub- 


rate balance is easily obtained. The objection to this method is 


that a constant has to be found for each pair of screens, and 
this constant will depend upon the relative colours of the lights 
under test. Moreover, it can only be determined by comparing 
two known lights of the same colour by means of the screens, so 
that the difficulty of obtaining the constant, and the inaccuracy 
thereby introduced, is considerable. 

Of late years the “ Flicker photometer has been coming more 
and more into favour, an ingenious form being introduced some 
years ago by Messrs. Simmance & Abady.* The principle of the 
Everett-Edgcumbe form, which makes use of the rotating card 
arrangenient, due originally to Whitman, is shown diagrammati- 
cally in Fig. 2. Whichever form is employed it wil be found 
that there is a particular speed of rotation which gives the maxi- 
mum sensitiveness, and as a rule it may be said that the greater 
the difference of colour between the two sources of light the more 
rapid should be the alternations. After taking all the available 
evidence into consideration, based both on tests made by the author 
and by others, he can confidently say that he has never yet come 
across any casein which there was not complete agreement between 
the Flicker ” method and the equality of illumination method 
to well within the errors of observation In the hands of an ex- 
perienced worker, and so long as the two lights to be compared are 
of the samo or nearly the same colour, the Flicker " photometer 
is more sensitive than the ordinary Bunsen grease spot, but not so 
sensitive as either the Trotter or the Lummer-Brodhun. i 

It has been frequently mentioned, and with reason, that as the 
chief use of artificial light is to enable one to see, the ideal photo- 
metric test would be to determine at what distance from the source 
of light one could, for example, look out a train in Bradshaw's 
Railway Guide, with a reasonable hope of arriving at one's desti- 
nation. Photometers based on a principle analogous to this have 
been several times proposed, and, more recently, Carter has applied 
this principle to the Joly Paraffine Block photometer and Prof. 
Fleming to the Wedge photometer. The arrangement can also be 
applied with success to the ordinary Trotter form of photometer 
(see Fig. 8). The method pursued in this case is to rule on each of 
the two cards a diagram, usually somewhat similar to a spider's 
web, and the eye of the observer is placed in such a position that 
he is readily able to judge whether one of the two patterns is more 
distinctly visible than the other. As far as the writer is aware, this 
device has not been very largely used, but it would certainly appear 
to merit careful consideration as it forms another possible solution 
of the colour difficulty, though he must confess that personally he 
has not been able to obtain anything like such satisfactory results 
with the distinctness’ photometers, as they are often called, as 
with the “ Flicker.” : 

Street Photometers.—Nearly all modern street photometers are 
constructed on the Flicker " principle, and the various t are 
distinguished chiefly by differences in the standard of light employed 
and in practical details of construction, upon which latter, it may 
be said, the success or failure of a stroet photometer really depends. 
The chief points to be aimed at are: (1) portability; (2) rapidity 
of measurement; (3) ease of manipulation in a badly-lit position; 
(4) accuracy of measurement by an untrained observer under 
adverse conditions. All things considered, there is no doubt that the 
best standard is a small 8 or 10-volt glow-lamp worked off a port- 
able accumulator having a capacity of 15 or 20 ampere hours. It 
is inadvisable to work at a lower voltage than this owing to the 
resistance of the lamp circuit then becoming so low. that a faulty 
connection is liable to cause a large variation in the candle-power. 


* For a description see T'he Electrician, Vol. LII., p. 380. 
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Watt Photometer.— What appears to be wanted is an apparatus 
which can be taken to the consumer's premises on request, and into 
which a lamp can be placed and its candle-power and current con- 
sumption read off with little or no manipulation. In the so-called 
* Watt photometer” of Messrs. R. P. Wilson and G. M. Harding- 
ham a very successful attempt has been made to provide such an 
instrument.* After having obtained a photometric balance in the 
ordinary way, the candle-power is read off the photometer scale, and 

the watts per candle off one of the wattmeter scales. The watts per 
candle scale can, of course, be graduated in any other way, such as 
in pence per candle-power hour and so forth. 

Recording Instruments.— The pioneers in recorder design were 
undoubtedly Messrs. Elliott Bros. in 1896. Since then there is not 
much to record in the way of progress until the last few years. The 
chief troubles met with in recorders are inaccuracies in the clocks, 
spilling or drying up of the ink, and clogging of the pens, as well as 
frictional and other errors. An ingenious form of self-inking pen 
has lately been introduced by Messrs. Elliott Bros.| The device 
consists of a emall trough containing ink, which is fixed in front of 
the chart and into which dips a capilliary tube carried by the pen 
arm. As the arm swings from side to side the tube is carried with 
it, one end still dipping into the trough, while the other traces a line 
on the chart. It is claimed that the friction between the pen and 
paper is reduced by this arrangement, though it is somewhat 
difficult to see in what way, and the total friction would necessarily 
be increased owing to the viscosity of the ink ig oe which the pen 
has to be drawn. One great advantage secured by this device is 
that the pen will hold an almost unlimited supply of ink which will 
not spill. Should the small capillary pen become clogged—and 
with so fine a tube there is always a danger of this—it can easily be 
replaced by a new one. 


Fia. 4. - Evenetr-Epaccmpr Frequency IN picATOR. 


Besides Messrs. Siemens & Halske’s mechanical intermittent 
registering instrument, brought out in 1906, this firm have intro- 
dueed an ingenious recorder, in which the pen arm carries a sharp 
point which swings just clear of the chart. This pen arm is con- 
nected to one pole of a small induction coil and the chart drum to 
the other. A prepared paper is employed for the charts, which 
records the position of the pointer at each instant by a dark trace 
cause by the passage of the spark through it. This instrument also 
does not appear to have been so extensively taken up as its accuracy 
might lead one to expect. One of the latest additions to the ranks 
of recording instruments is the Evere!t-Edgeumbe *''Inkless " 
synchronised recorder.[ This instrument, like that of Messrs. 
Siemens & Halske, is of the intermittent registering type, but is 
distinguished from it by the fact that an entire installation, consist- 
ing of any number of recorders, can be worked off a single master 
clock with the certainty, moreover, that all the instruments are 
absolutely alike as regards timing. For ordinary purposes, a record 
every five seconds forms the standard, but for traction work a 
record every second is often found advisable. The controlling clock 
is constructed on the well-known Hope-Jones * synchronome " 
principle, the chief feature of which is the self-cleaning contact. 
From what has been said, it will be seen that the chief points of 
interest about these recorders are: (1) absence of ink ; (2) absence 
of friction ; (3) absence of clockwork ; (4) accuracy of timing. 

Being able to eliminate friction at once opens up new fields of 
usefulness for recording instruments, such, for example, as record. 
Ing power-factor indicators, recording pyrometers, &c., since in the 
past it has been found impossible to obtain sufficient power in such 
instruments to overcome the friction inseparable from an ordinary 
recording pen § ! | 

For an illustrated description see The Electrician, Vol. LV., p. 993. 

t An illustrated description of this device appeared in The Electrician 
for October 20, 1905, p. 28. 

+A description of this instrument will be found in The Eectrician, 
Vol. LV., p. 993. 

§ The recording pyrometers of Prof. Callender are, of course, well known, 
but they are somewhat too complicated for ordinary use, | 
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Frequency Indicators.—In Mr. Campbell's frequency indicator, 
an electromagnet energised by the alternating-current, whose fre. 
quency is to be determined, acts upon a steel reed, the length of 
which can be varied until resonance is attained. The length of the 
reed is then simply read off on a scale, a given length corresponding 
to a definite frequency. . The position of resonance is easily recog- 
nised by the hum increasing in loudness as the point is approached, 
and then decreasing again as it is passed. In another modification, 
due originally to Messrs. Kempf & Hartmann, a number of reeds, 
each having & definite period of vibration, are acted upon by the 
electromagnet. Each reed carries at its end a small white flag, and 
as the swing amounts to nearly Lin. the particular reed which 
happens to be vibrating can be at once seen. Opposite each tongue 
is marked the frequency to which it corresponds, so that this can be 
at once read off. In another modification (Fig. 4), the electromagnet 
is circular in form, and the reeds are arranged round it, and, being 
of steel, are attracted at their upper ends, and thus kept in vibration. 
It will be clear that the 
tongues are attracted 
once in each half-period 
—that is, twice per cycle. 
A very simple method of 
doubling the range thus 
suggests itself, which con- 
sists in providing theelec- 
tromagnet with a second 
winding, through which 
a direct current can be 
sent. If the ampere-turns 
of the two windings are 
the same it will be seen 
that one-half of each wave is wiped out, while the other half is 
doubled in magnitude, and thus the reeds are attracted only 
once per cycle instead of twice—that is, they respond to double the 
previous frequency. The sharpness with which a particular reed is 
picked out is quite extraordinary. Fig. 5 shows this very clearly. 
Numbers of reeds which have been tested a‘ter being in continual 
use for years have been found to possess identically the same time 
of swing as when first installed. Another successful form of 
frequency indicator, working on an analogous though slightly 
different principle, has been introuced by Frahms. This instru- 
ment, like that just described, is provided with a number of tuned 
tongues, but in this case, instead of each being set separately in 
vibration by an electromagnet, they are all fixed to a commcn sup- 
port, which is vibrated by the electromagnet. Thus the in.pu'ses 
in this case are mechanical rather than magnetic. In other: esp cts 
the arrangement is similar to the one just described. 
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FIZ. 5.—AMPLITUDE oF VIBRATION or REED 
or Frequency INDICATOR. 
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THE UNWATERING OF THE ACHDDU COLLIERY. 


A Paper on this subject was read by Mr. John Morris before the 
North of England Institute of Mining and Mechanical Engineers 
some time ago. After describing the colliery in question, which is 
situated in Caermarthenshire, the author proceeded to give an 
account of the portable electrically.driven Riedler Express pump 
(whieh was used to unwater the mine), and of the electrical power 
plant which was erected for the supply of energy. This power plant 
comprised a 150kw. 500 volt Crompton compound-wound con- 
tinuous-current dynamo rope-driven from a tandem compound non- 
condensing engine. Current was conveyed to the mine by two 
89/16 cables, bitumen-insulated and double-armoured with steel 
wire. A slant or day-drift had been driven, years ago, a distance of 
about 1,835 ft. from the surface, and the unwatering was carried out 
by making use of this slant. The upper 300 ft. of the slant was 
unwatered by means of a steam pump, and thence downward the 
colliery was pumped out by following down the old slant and pump- 
ing the water to the surface by means of a Riedler Express 
pump designed for 875 gallons a minute against a head of 500 ft. 
This pump was driven through single-reduction gearing by a 
Crompton open type compound-wound 75 n.p, 450 volt motor. 
The pump, motor and starter were mounted together on a steel 
girder carriage having wheels of 23 ft. gauge — . e., the same gauge 
as the colliery tramroad The tram rails weighed 361b. to the 
yard. The pump worked on a road laid on one side of the 
slant, while the tramroad was laid on the other side, so that the 
trams could pass the pump on their way to and from the face. This 
arrangement necessitated the widening out of the old slant toa 
width of 14 fl., the original width being 6 ft. The arrangement of 
mounting the motor starter on the pump-carriage, soon proved un- 
satisfactory, as, owing to the vibration of the pump, the starter 
continuously cut out the current. The starter was then taken to 
the power house (the shunt-lead then extended from the motor to 
the starter in the power house) and the engineman in the power 
house had to stop and start the pump, as signalled by the pump- 
man. An ordinary switch was put on the pump-carriage, so that, 
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in case cf an emergency, the pump could be stopped by the pump- 
man. This pump was introduced in May, 1903. When the author 
took charge of the colliery in November of the same year, the slant 
had been reopened for a distance of 450 ít., that is, 750 ft. from the 
surface, with this pump. The average rate of opening out was 
about 22% ft. per week, but six weeks previous to this the pump had 
failed to cope with the water (the make being about 175 gallons 
per minute) and it was being gradually drowned out. 

A Scott-Mountain pump arrived a few days after the author took 
charge of the colliery. It was a three-throw pump, having rams 
74 in. in diameter by 12in. stroke, running at 40 crank-revs. per 
min. driven through double-reduction gearing by a shunt-wound 
open-type 65 H. p. motor at 500 volts: its capacity at this speed 
being 200 gallons per minute. The motor was fitted with a raw- 
hide pinion. The carriage for this pump, built at the colliery, con- 
sisted of four pitch pine baulks, suitably braced and bolted together, 
and fitted with wheels for a road of 24 ft. gauge, the axles being 
8in. in diameter, with four pedestals fitted to each axle. This 
pump weighed, when ready to work, mounted on its carriage, about 
16 tons, and it was 17 ft. 6 in. long, 6 ft. 6 in. high and 6 ft. 8 in. 
wide. It was got ready to work in about 14 days, and worked 
splendidly. (The Express pump had been drowned out a week 
previously, the motor only being removed, and the water had risen 
about 180 ft. in the slant.) In working it rested against two stout 
props, which were put up in front of it, and it was also fastened to 
another prop put up behind it. After beling lowered (before being 
started to work) it was always chocked up by wooden wedges, so as 
to relieve the wheels of part of the weight. 

The electric cables were carried along the side of the slant, on 
horizontal pieces of wood fixed for the purpose. A length of about 
450 ft. of both cables was coiled on the side of the slant. The 
time taken to disconnect the cables, suction pipes and delivery 
pipes, lower the pump, connect together again and start was 
generally about three hours. 

The two pumps referred to did not work together at the same 
time; while one would be working the other would be standing idle 
and the flow of water from the bore-hole would have to be regulated 
according to which of the two pumps was in use. The reasons for 
keeping one of the pumps idle were that the cable was of insufficient 
capacity, and there was only one line of delivery pipes 63 in. in 
diameter. Further, the motors of the two pumps were not built for 
the same voltage. Tests made by the author on the Riedler- 
Crompton set went to show that the combined efficiency of the set 
was 85 per cent. 


PARLIAMENTARY INTELLIGENCE. 


Ü 
POST OFFICE TELEPHONE FACILITIES. 


We mentionel in our last issue that Mr. Nield (Ealing) had given 
notice of two questions relating to the London telephone service. Ina 
printed answer to the first question, to the effect that £15 per annum, 
plus the message rate, was being charged for the use of a telephone in the 
northern postal district, 

The POSTMASTER-GENERAL states that the ordinary message.rate 
subscription for a line to any exchange in the London telephone area 
outside the copnty of London is £4 a year, with a fee of Id. for each call 
on the same exchange and 2d. for a call to another exchange. The 
unlimited-service subscription, covering communication with all ex- 
changes throughout the London area is £17 a year. He was not aware 
of the circumstances of the particular case referred to, but if particulars 
were given he would be happy to make inquiry. 


Mr. Nield's second question related to the “ considerable dissatisfac- 
tion" existing among Post Office telephone subscribers in connection 
with the working of the central exchange, and in reply to this 

The POSTMASTER-GENERAL said that the Jines of the subscribers 
to the central exchange, some 12,000 in number, were transferred to a 
new switchboard on Saturday, Feb. 17, in order to allow some necessary 
alterations in the central exchange switchbcard. The transfer tem- 
porarily affected the working of some of the subscribers’ lines; but the 
faults were remedied in the course of last week, and the exchange was now 
working under normal conditions. The change was of great magnitude, 
and he considered that great credit was due to the engineers and to the 
exchange staff for carrying out a very difficult operation with so little 
disturbance to the service. He was unaware of any disratisfaction among 
the p EE of the exchange, so far as its ordinary working was 
concerned. 


THE LONDON POWER, &c., BILLS. 

The following electric power bills relating to London came up for 
second reading on Monday last in the House of Commons, but were post- 
poned for a week: Charing Cross & Strand Electricity Supply, City 
of London Electric Lighting, London Electric Supply Corpn., West 
London Electric Undertakers’ Association, Additional Electric Supply, 
London County Council (Electric Power), Administrative County of 
London & District Electric Power, Hackney Electricity, and Shoreditch and 
Stepney Electricity. Several ramours have been circulated as to the 
poesible action of the Government in respect to these bills, but no official 
announcement has been made. 


| the South Eastern Railway Co. 


Farther motions have been placed on the paper by members to move 
the rejection of various London and provincial electric power bills. 

At a meeting of London Liberal membera on Wednesday it was decided 
to oppose all the electric power bills promoted by companies on the 
18 0 for second reading, but to support the London County Council 

ill. 


GAS COMPANY SEEKING ELECTRIC LIGHTING 
POWERS. 


On Tuesday the Court of Referees had before it a petition by the 
Ascot & District Gas Co. challenging the locus standi claimed by Messrs, 
Foote & Milne to oppose the Ascot & District Gas (Electric Lighting) Bill. 

Mr. HUTCHINSON, who appeared for Messrs. Foote & Milne (Ltd.), 
stated the facts of the case. By this bill the Ascot & District Gas Co. 
were seeking powers to extend their present area and to supply both gas 
and electricity. His clients, Messrs. Foote & Milne, were at present 
applying to the Board of Trade for a provisional electric lighting order 
for practically the same district, and whereas, on the one hand, the Gas 
Co. had a locus against, and were opposing, the provisional order, it was 
sought, on the other hand, now to prevent Messrs. Foote & Milne from 
appearing against the Ascot Gas Co.’s bill before Parliament. There 
were one or two peculiar circumstances. Messrs. Foote & Milne, under 
the Electric Lighting Acts, had to give notice of their intention to apply 
for a provisional electric lighting order in July. Having seen this notice 
the Gas Co. determined to promote a bill with the same object in view, 
instead of proceeding by provisional order, when both applications would 
have been considered on their merits. 

Mr. VESEY KNOX, for the Gas Co., said thatas a statutory company 
he could not go to the Board of Trade, as the latter had no power to 
enone the use of the funds of the company for the purpose of electric 
lighting. 

Mr. HUTCHINSON replied that the company could have promoted 
a bill to enable them to apply their funds for electricity supply (as 
had been done by many gas companies), and then have gone to the 
Board of Trade for a provisional order. Continuing, he pointed out that 
the bill also asked for relief from certain sections of the Electric Lighting 
Acts, which would not be allowed under provisional order procedure, and 
particularly did the Gas Co. exempt themselves from purchase by the 
local authority. Again, whereas his clients in seeking a provisional order 
had to obtain the consent of the local authority, by proceeding under a 
bill the Gas Co. did not. The Gas Co. were seeking, through there being 
two methods of procedure for the same powers, to stifle competition by 
preventing opposition to their bill. : 

Mr. VESEY KNOX, for the promoters of the bill, after having argued 
as to the inconvenience which the two methods of procedure involved, 
said that if Messrs. Foote & Milne would withdraw their opposition, he 
would undertake not to oppose any bill confirming their provisional order, 
should the Board of Trade grant it. He opposed the granting of a general 
locus on the ground that his company already existed, and Messrs. Foote 
& Milne at present had no powers. 

Lord ROBERT CECIL: Will you withdraw from opposing the pro- 
visional order at the Board of Trade 

Mr. VESEY KNOX: No; that is our existing right. 

The Court allowed the locus. 


FOLKESTONE, SANDGATE AND HYTHE TRAMWAYS. 


Mr. CAMPION, examiner of Standing Orders, had before him on 
Tuesday for proof of compliance with Standing Orders, the two rival 
bills for tramways from Folkestone to Hythe. No.1 bill is promoted bya 
number of gentlemen for whom Mr. Stephen Sellon is acting as consulting 
engineer, whilst No. 2, for which Mr. J. E. Waller is consulting engineer, is 
promoted by the National Electric Construction Co. No. 1 bill was taken 
first and Mr. Lees (Messrs. Lees & Butterworth) appeared for all the 
memorialists, including the promoters of No. 2 bill, againstthis bill. Hi: 
first point on behalf of the Sandgate Urban District Council related to the 
question of purchase of the existing tramways, which are in the hands of 
The notices specified that the promoters 
of No. 1 bill sought the compulsory purchase of the existing lines from the 
Railway Co. The Sandgate Council, however, has given notice to the 
Railway Co., as provided for by an Act of Parliament, to purchase 
the lines in Sandgate, and since the appearance of this notice the 
promoters have inserted the name of the Sandgate Council in bill, 
as the authority to compulsorily sell the lines, He therefore con- 
tended that the notice was not sufficient. The Examiner did not con- 
sider that the Sandgate Council had been placed at any disadvantage, 
and the matter could well be dealt with by the Select Committee which 
considered the bill. The next memorial was in respect of the compul- 
sory running powera, asked for in the bill, in respect of any of the tram- 
ways purchased by the local authorities. He contended that there was 
no mention of such a power in the notice, and asked for a non-compliance. 
The Examiner came to the same decision as on the last point. There 
are about 60 cases under the bill by which property is to be acquired com- 
pulsorily, and it was next pointed out that in a large number those cases 
in which portions only of the property were to be taken, notices had not 
been given in the proper manner. Some 20 witnesses were in the room on 
this point, but the promoters admitted their error and a non-complianc? 
was reported. The question of the consent of the Sandgate Council was 
then raised. Mr. Wakeford (of the firm of J. Kennedy, Parliamentary 
agents), contended that the Sandgate Council had entered into an agree 
ment with the promoters of No. 1 bill in 1900 for the construction of 
tramways, and there was a clause in it, upon which he relied, which 
made the consent apply to any subsequent bill. The Examiner said he 
must have a definite consent for this bill, and he must report a non- 
compliance as regards the coneents of the Sandgate Urban District 
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Council, the Folkestone Corporation and the Hythe Corporation, the 
latter two being admitted by the promoters. 

The memorials against the National Electric Construction Co.’s bill 
were then taken. e first concerned the width of certain roads in 
Folkestone, which, it wascontended, were less than the statutory width. 
Mr. Lees called evidence from the Folkestone Corporation to show that 
the roads in question were actually being widened, and were almost com- 
pleted. The Examiner refused to report a non-compliance. 

Anendeavour was then made to show that the consent of the Hythe 
Corporation to the bill was not valid, owing to the Corporation 
having omitted to rescind a resolution laying down certain routes which 
had since been altered; but the Examiner said that since the promoters 
of No. 2 bill had produced the consent he could not report a non-com- 
pliance. A large number of objections were next raised, such as the 
failure of the promoters to dercribe the lines properly in the notices, and 
so oD, but they were all over ruled. 

The result is that whereas No. 1 bill has been reported for non-com- 
pliance on several points, none of the allegations against No. 2 bill were 
sustained by the Examiner, but he will report to the Standing Orders 
Committee that the consent of the Folkestone Corporation to No. 2 bill 
w^s nof received until after the expiry of the statutory period. 


WIRELESS TELEGRAPHY BILL, 1906. 


This bill was considered in Committee by the House of Commons on 
Thursday last week, and was S eiae with amendments. The next stage 
is the third reading, which has been postponed until Monday next. 


ABANDONMENT OF THE KENT COLLIERIES 
POWER BILL. 


The 3 of the Kent Collieries Electric Power Bill have notified 
the authorities of the House of Lords that it is not intended to proceed 
with this measure this session. 


MISCELLANEOUS. 


Minister of Commerce.—Mr. Field asked the First Lord of the 
Treasury on Monday whether the Government would consider the 
expediency of appointing a Minister of Commerce, in conjunction with a 
Consultative Committee. Sir Henry Campbell-Bannerman in a printed 
reply acknowledged the importanee of this subject, but feared that there 
was no prospect of its being dealt with this session. 


Post Office Telephone Employes.—In a printed answer to a question in 
the House of Commons on Monday, Mr. Sydney Buxton said that certain 
classes of telephone employés were included in the reference to the Com- 
mittee dealing with Post Office employés, but not the supervising or 
clerical classes. 


National Telephone Employes.—In the House of Commons last evening, 
Mr, Keir Hardie asked the Postmaster-General whether he accepted the 
findings of the e Transfer Committee of last year relative to the 
position off the employees of the National Telephone Co., and whether he 
intended to embody these in a Bill this session. The Postmaster- General 
sane that he accepted the arrangement agreed to by Lord Stanley last 

ugust. 

The Metric System.—Mr. H. Norman will ask the First Lord of the 
Treasury if he will afford time for the passage of a bill, which would 
probably be non-contentious, to carry into effect the second of the three 
recommendations of the Select Committee of 1895, the first and third 
having been already carried out—viz., that after a lapse of two years, the 


metric system of weights and measures be rendered compulsory by Act of 
Parliament. 


The West Cumberland Electric Tramways Bill was read a first time in 
the House of Lords on Monday, and the Cumberland Electricity and 
Power Gas Bill a second time. 

The St. Pavoras Electricity Bill was read a second time in the House of 
Commons on Monday. 

The London Southern Tramways Bill and the North Metropolitan 
TERI WAYS Bill were read a second time in the House of Commons on 

u N 

The Standing Orders Committee on Tuesday gave their decision regard - 
ing the London Outer Circle Railway Bill, the London United Tramways 
Bill and the Romford and District Tramways Bill. In all cases the bills 
are allowed to proceed, but the proposals for new lines in the London 
United: Tramways Bill have been struck out, as the consents of the local 
and road authorities were not obtained. 

The Police and Sanitary Committee meets for the first time on Wednes- 
day, March 14, but the early bills on the list are not of electrical interest. 

The Baker Street & Waterloo Railway Bill was read a second time in 
the House of Commons on Wednesday. 

The General Committee on Railway and Canal Bills, of which Sir John 
Kennaway is chairman, has formed the following groups, among others :— 
Group 1. Hammersmith, City & North East London Railway, North 
West London Railway, North East London Railway, Romford & District 
Tramways. Group 2. London Southern Tramways, London United 

ramways, London County Council (Tramways and Improvements), 
Middlesex County Council (Tram ways), Corporation of London (Black- 
friars and other bridges), Macclestield & District Tramways. Group 4. 
Baker Street & Waterloo Railway, Metropolitan District Railway, London 
Outer Circle Railway, Metropolitan Railway. The consideration of 
groups Noe. 1 and 4 will not take place until after Easter, but No. 2 will 
commence on March 22. 
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LEGAL INTELLIGENCE. 


— — 


J. Defries & Sons (Ltd.) and the Helios Mfg. Co. v. Electric. 


& Ordnance Accessories Co. (Ltd.) 
As stated in The Electrician of March 2 (p. 812), this case came before 


Mr. Justice Joycein the Chancery Division on March 1. 


Mr. Younger, K.C., and Mr. J. D. Israel appeared for plaintiffs, and Mr. 


A. J. Walter and Mr. J. C. Gray for defendants. 


Mr. YOUNGER, K.C., in opening the case, said it was an action 


brought by plaintiffs for au injunction to restrain defendants from selling 
and passing off arc lamps under the name of “ Stewart aro lamps ” with- 
out properly distinguishing, and the case was somewhat peculiar in its 
facts and raised one or two interesting questions of law. The second 
plaintiffs (the Helios Mfg. Co.) were an American concern, whose pre- 
decessors in interest for a considerable number of years 
tured a certain form of electric arc lamp and other electrical appliances 
which had been introduced into the English market, and under the name 
of the Stewart Lamp had acquired a considerable reputation. 
in which these lamps were introduced into the English market and 
received the name Stewart" was that in 1896 a gentleman named 
Stewart was in America, and entered into an agency agreement to push 


st manufac- 


The way 


the sale in Great Britain of, amongst other commodities, these arc lamps. 
Stewart came over to England, and shortly after he arrived formed the 
Stewart Electrical Synd. (Ltd.). This was largely the creation of 
Mr. Stewart, and he, by agreement, assigned the benefit of this 
agency, and himself entered into an agreement as the manager of the 
syndicate. The syndicate proceeded to place this American lamp on 

e English market. A very considerable number of the “ Stewart” 
lamps were sold in the English market, and acquired a reputation for 
excellence. He thought it would be established that no lamps sold by the 
syndicate under that name were not of the American company's manu- 
facture. What happened to the Stewart syndicate was that apparently 
other branches of its business were not very successful, and in 1903 a 
receiver was, at the instance of debenture holders, appointed, and it 
either went into liquidation or was wound up. Thereupon the agency 
for the sale of these lamps was determined, and the agency and the right 
to sell these lamps in England had passed by contract to the first plain- 
tiffs. The receiver was minded to dispose of the assets of the syndicate 
to the best advantage, and he sold to the first plaintiffs certain of these 
lamps which were in the possession of the syndicate, and he offered for 
sale by public auction the goodwill of the syndicate, with the right, so far 
as he was able to sell it, to attach the word “Stewart” to electrical 
appliances. At that sale by auction defendant company, acting through 
its manager, Mr. Richard Bate, who had been for a considerable number 
of years the electrical manager of the Stewart syndicate, paid £95 for 
the goodwill, and accordingly the goodwill of the syndicate was assigned 
and transferred to defendant company. 

His LORDSHIP : With the express right to use its name ? 

Mr. YOUNGER: Yes, so far as it could be conferred. — 

His LORDSHIP : The case raises a very interesting point. 

Mr. YOUNGER: Yes; and they are selling other lamps altogether 
under the same name. The first question his Lordship would have to 
determine was whether the defendant company were entitled to apply 
the description Stewart“ to arc lamps manufactured in England and 
which had nothing to do with the American company's lamps at all, 
thereby representing that they were, in fact, the same lamps, both in 
point of quality and construction as supplied by the syndicate. The 
other question raised by defendauts’ counterclaim was whether defendant: 
were entitled to stop them from applying the word Stewart ” to the real 
old original lamps which were the lamps manufactured for and sold 
through the syndicate to which he had referred. 

Mr. W. N. NELSON said he was about six months with the Stewart 
syndicate and during that time the Helios lamps were supplied to them 
through Messrs. Peck. A few sample lamps called the Pioneer) were 
sold by the syndicate for a time, but they were not satisfactory. These 
lamps were sent by ancther manufacturing company in New York and 
were never sold under any other name but Pioneer." The Helios Co.'s 
lamps were always sold under the name of the “ Stewart.” During the 
time he was with the syndicate the main portion of their business was the 
sale of these lamps. Tho other part of the business was the sale of 
rheostats and electrical appliances. The name of Stewart was not attached 
to the articles. There was a German lamp in the market called the 
Helios lamp. He had, however, never known that lamp to be sold in 
England. 

His LORDSHIP said he should have thought that if a small alteration 
were made in the form of the advertisement that would have put an end 
to the whole case. 

Mr. YOUNGER said plaintiffs’ case was that the name “ Stewart Arc 
Lamp“ had never been used in this country except on lamps manufac- 
tared by the Helios Co. 

His LORDSHIP said there was no question of trade mark or monopoly, 
nor did he think there was sny question of real actual fraud. Each 
party insisted upon doing what that party was doing, and the only ques- 
tion to his mind was whether defendants were doing that which was a fraud 
at common law. The case had nothing whatever to do with the Trades 
Marks Act or anything else, except whether defendants were representing 
the goods they sold to be manufactured by plaintiffs. 

In answer to his Lordship, Mr. WALTER said defendants were the 
only persons entitled to use the name of Stewart.“ 

His LORDSHIP : It is not a question of the name of Stewart. It is 
not a trade mark. The only question is whether you are committing a 
fraud, and I do not think you are. 


F2 


854 


THE ELECTRICIAN, MARCH 9, 1906. 


Mr. NELSON (continuing) : The lamps when they arrived in England 
occasionally required adjustment. The lamps were made for different 
voltages. With that exception the Jamps were sold as they came from 
America. The Stewart syndicate had no laboratory at first, but later on 
they had. The Helios Co. was a fully equipped manufacturing company. 
Open alternating lamps were sold in his time. The Stewart syndicate paid 
all the cost of their own advertisements. The syndicate were building 
up & business, and as part of their business they sold Stewart arc lamps 
by their advertisements. The Helios Co. was an unknown firm so far as 
this country was concerned. | 

After further evidence his LORDSHIP intimated that he thought 
plaintiffs’ had made out no case on the claim. 

Mr. WALTER then opened defendants’ counterclaim, and said that 
defendants were dealers in electrical appliances, lamps, motors, &c. The 
lamp as introduced from the States was quite unsuitable for the English 
market, and about a dozen changes were made in it by defendants’ 
servants and from defendants’ instructions, and then there was a lamp 
produced suitable for the English market. The syndicate bad built up 
a connection with the name Stewart, which was meant to mean the name 
of the Stewart syndicate. The man who did everything in connection 
with the syndicate was now the manager of the defendant company. He 
was the man who made every one of these improvements, and the defendant 
company had bought the goodwill of the Stewart syndicate. Plaintiffs 
had flooded the country with advertisements and threatening letters and 
circulars stating that they were the sellers of the Stewart arc lamp, and 
that nobody else was entitled to sell them. The learned counsel sub- 
mitted defendants were entitled to restrain plaintiffs from doing this. 

Mr. D. C. BATE, sales manager to defendant company, said that in 
April, 1897, he became manager of the syndicate after Mr. Stewart left. 
The condition in which the Stewart lamp was sent over was not suitable 
for the British market. He made various alterations in the structure of 
the lamp, He bought the lamps from Pecks and they were paid at first 
10 per cent. commission and afterwards 5 per cent. He took a large part 
in building up the business of the Stewart syndicate himself.  Plain- 
tiffs had issued an advertisement and circularised the trade saying they 
were the sellers of the Stewart lamp, and that nobody else was entitled to 
sellthem. That had done great damage to the defendants’ trade. They 


claimed the right to use the word Stewart by reason of the purchasing of 


the goodwill of tbe syndicate and by reason of the assignment. 

Mr. W. DEFRIES gave evidence on behalf of plaintiffs to the effect that 
he had never applied the name of Stewart to any lamps except those of 
the Helios Co. 

In the result his LORDSHIP said he could not assent to the proposi- 
tion that the word Stewart belonged in any sense to the American com- 
pany. In his opinion the word Stewart was the sole property of the 
Stewart syndicate. He thought the right to use the title Stewart Lamp 
belonged to defendants. He held that if the American SO pany and their 
agents were going to sell Stewart lamps in this country they must do it 
in such a wsy as to distinguish their goods absolutely from the goods 
gold by defendanis. In his opinion defendants were entitled to judgment 
on the claim and also to an injunction on the counterolaim, the plaintiffs 
to pay the costs. 

Judgment accordingly. 


Cooper Patent Anchor Rail Joint Co. (Ltd.) v. London County 
| Council. 

Yesterday (Thursday) Mr. Justice SWINFEN EADY, delivered his con- 
sidered judgment in this action brought by plaintiffs for an injunction to 
restrain defendants and their agents from infringing plaintiffs' letters 
patent (25,578 of 1898 and 14,941 of 1899). Damages were also claimed. 
Defendants in 1904 used plaintiffs’ patent rail joints in the construction 
of the Brixton electric tramways. The validity of the patent was dis- 
puted, defendants alleging it had been anticipated by the publication of 
a number of British and foreign patent specifications and other publica- 
tione. Defendants further said that, having regard to the published 
knowledge at the date of plaintiffs’ patent with respect to methods of 
jointing rails of railways, electrio tramways, &c., no invention was re- 
quired to produce the joints described in plaintiffs’ claim, and that the 
letters patent were invalid for want of subject matter. 

In giving judgment, his LORDSHIP said that if the patent was valid 
defendants did not deny infringement. Previous to 1898 it was well 
known to engineers that the best method for laying tramway rails was 
different from that for railways. In the case of railways the rails were 
laid above the surface of the ground, and provision had to be made for 
the expansion of the metal. The road had to be made elastic, and some 
slight space had to be left between the joint of the two rails and the 
joint made by means of fish plates, and sometimes by sole plates 
between the sleepers. Ia the case of tramways the rails were not 
laid above the surface, but the top of the rail was level with the surface 
of the ground, and the rails were protected by the surrounding soil from 
the extremes of temperature, and accordingly the joints made by rivet- 
ing and bolting together were made as rigid as possible. It was claimed 
that the result of plaintiff's specification is to make an improved joint for 
tramway purposes. The joint was made rigid, the rails being laid 
in a bed of concrete, and therefore all play was avoided. Plaintiffs 
claimed tbat according to the patented invention the two ends of 
the rail were brought together, the effect being that after the concrete 
was set the rails were kept rigid at the joints, there being no play at the 
points, and pumping action and wear and tear were obviated and 
conductivity of the rail was preserved. The advantages to be derived in 
laying the rails in this manner were not denied by defendants, but they 
said it was not the invention which Cooper specified and claimed, and 
that even if it had been it was not valid subject matter for a patent. In 
his lordship’s opinion the method of jointing rails specified by plaintiff 


was described by Leslie in 1872. There was no practical difficulty in 
applying Leslie’s joint to tramways, and there was no ingenuity in 
Cooper's method of using it. In his opinion there was no subject matter 
here for a valid patent, and for these reasons he thought the action failed, 
and must be dismissed with costs. 


Tozelands v. West Ham Guardians. 


The Defendants have decided to appeal against the recent deci- 
sion of a Divisional Court (the Lord Chief Justice of England, Ridley aud 
Darling, J.J.), reversing a judgment of the Bow County Court Judge 
(Judge Smyly), and ordering judgment to be entered for plaintiff for the 
damages (£100) provisionally assessed by Judge Smyly. 

The original action was for damages for personal injuries. Plaintiff, 
who had become an inmate of West Ham workhouse, was afterwards 
transferred to Whipp’s Cross infirmary, where he was placed under an 
officer, who was carrying out extensions of the electrical installation at the 
iofirmary. To get some cables through the wall a scaffold had been erec'e 1. 
The scaffold, for the proper erection of which the head of the electrical 
department took responsibility, gave way while plaintiff was upon it and 
he sustained severe injuries. Questions were raised at the trial with 
regard to what rights a pauper had, but the learned Judge, in a con- 
sidered judgment, decided the case in favour of defendants, on the ground 
that the plaintiff was in “common employment" with the man whose 
negligence caused the accident, the electrical engineer being a permanent 
official of the union. 

For plaintiff it was contended that the doctrine of ** common employ- 
ment " did not apply to the case. The basis of that doctrine was volun- 
tary contract, and in this case the pauper was doing work that he was 
compelled to do. The relation between him and the guardians was not 
contractual, but in fulfilment of statutory obligations. He could not 
refuse to do the work, under penalty of one month's imprisonment, by 34 
& 35 Vict., c. 108, sec. 7. 

For the guardians it was argued that if plaintiff was not in the position 
of a servant, his position was still worse, for his rights could only be 
those of a volunteer, and the defendants would not be liable for injuries 
he received while helping their servants. There was no suggestion of 
personal negligence against the guardians to make them liable. Poor 
Law guardians acted ministerially, and were not (it was contended) liable 
in such an action as that. 

The LORD CHIEF JUSTICE, in delivering judgment, said tbat upon 
the main question upon which the County Court Judge decided the case 
—the question of common employment—he had not felt any doubt. The 
pauper was working subject to penalty if he did not do the work. The 
man went to the workhouse under compulsion of hunger, and did not 
contract for any particular work. He held that the doctrine of common 
employment did not apply. On the liability of the guardians for the 
negligence of & subordinate he felt more difficulty. There was no doubt, 
from the decided cases, that guardians were liable in some cases and not 
in others. The work being done was not their ordinary ministerial work 
as guardians; it was an extension of the electric lighting installation, 
and, with some hesitation, he held that this case fell within the class of 
cases like ** Levingston v. the Lurgan Guardians,” in wl ich the guardians 
were held liable on the same principles as would be applied to the case of 
ordinary individuals, The judgment of the County Court Judge must be 
reversed and judgment entered for plaintiff. 

Mr. Justice Ridley and Mr, Justice Darling concurred. 


Bournemouth Corporation v. Poole and District Electric 
Traction Co. 


On Monday Mr. JUSTICE JOYCE delivered his reserved judgment 
in this case. He said that the three items upon which he reserved his 
judgment were Parliamentary deposits (£1,875), sundry debtors (£514), and 
cash in hand (£14. 10s.) The question he had to decide was whether upon 
the sale of the Poole undertaking as a going concern the three items men- 
tioned did or did not pass to the Corporation. Looking at the agreement 
he doubted whether the intention of either party was directed to these 
particular items, but he had to take the agreement as he found it. He 
came to the conclusion that all three items did belong to the company in 
connection with the railways and works or management thereof, and 
pouty passed to the Corporation. All questions of costs would be 
reserved. 


Swansea Corporation v. National Telephone Co. 


In the Court of Appeal on Wednesday, before Lords Justices Vaughan 
Williams, Stirling and Fletcher Moulton, this case was mentioned. 

Lord Justice VAUGHAN WILLIAMS intimated that the report of 
Major P. Cardew had now been received and would be filed. He desired 
to know whether counsel in the case wished to advance further argu- 
ments. If so the court would have to be constituted as formerly. 

It was arranged that counsel should see the report, after which they 
might apply to the court if they desired to advance further arguments. 


Williams v. New 8t. Helens Tramways Oo. 


At Liverpool Assizes last week, before Mr. Justice Bray and a special 
jury, plaintiff (a Mrs. Williams) sought to recover damages for the death 
of her husband, killed on defendants’ tramways by the fall of a trolley 
and standard, alleged to be due to a defective trolley head belonging to 
the company, or defective overhead equipment belonging to St. Helens 
Corporation. 

Mr. T. DAVIES, engineer, said that from experiments he had made his con- 
clusion was that when the tramcar on which the accident occurred came 
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round a certain curve it caused a surging of the wire and & part of the 
attachment of the ear, which was soldered only at two points, to go, with 
the result that the wire became arched and the trolley head caught in the 
ear and broke it. It was a hundred chances to one against the trolley 
wheel catching in the span wire. Owing to expansion and contraction 
there was a constant difficulty in maintaining the right adjustment. Some- 
times the head came off, at other times it would not come off. Asan 
expert he was in a quandary about this matter, and could not advise in 
regard to it. 

Mr. W. HUTCHINGS, general mansger of defendant company, gave 
eorroborative evidence. The Board of Trade had approved the trolley 
bead, and witness was not entitled to alter it in any way. The Board 
only suggested a detachable trolley head, and did not recommend any 
particular pattern. 

Mr. E. M. HOLLINGSWORTH, borough electrical engineer of St. 
Helens, said that during the 12 months prior to the accident that par. 
ticular point on the overhead equipment was inspected 29 times, and 
the latest inspections were & few days prior to the accident on April 29. 
His opinion was that the trolley left the wire on leaving the curve, and 
the head, being previously damaged, caught the span wire at the kink 
which he found in the wire 2 ft. 9 in. on the left side of, the trolley ear. 

Mr. H. ENGLAND, manager of Wakefield & District Light Railways 
Co., thought the ear was carelessly or furiously driven round the curve, 
with the result that the trolley left the wire, and, proceeding in a straight 
line, the boom struck the span wire, and the wire became engaged 
between the trolley head and the wheel. Judging from the result, he 
thought the speed could not have been less than 10 miles an hour. There 
was no indication of the bad attachment of the live wire to the ear. 

Mr. J. M. M‘ELROY, manager of Manchester Corporation tramways, 
supported Mr. England's view. 

e jury found that the accident was caused by the negligence of the 
Corporation alone. They assessed the damages at £1,100, bciog £2,500, 
less £1,400 insurances. 

Judgment was at first reserved, and in the result his LORDSHIP gave 
judgment in favour of the company, and against the Corporation for 
£1,100, with costs. 


Tramway Bye Laws. 

At Paisley Sheriff Court on Thursday last a passenger was charged at 
the instance of Paisley District Tramways Co. with having left, or at- 
temptel to leave, one of their electric cars while in motion, the penalty 
for which was 40a. or one month's imprisonment. 

For the defence, it was urged that the complaint was made as to con- 
travening the company's bye-laws made under certain sections of the 
Railway Clauses Consolidation Act, 1845, whereas the Tramways Act, 
1370, should have been specified. 

Mr. SWANSON (for the company) pointed out that the bye-lawa had 
been approved by the Board of Trade, but the Sheriff upheld the objec- 
tion, with costs. 


Edison & Swan United Electric Light Co., Ltd. and Reduced. 
— Mr. Justice Warrington has sanctioned the petition to reduce the capital 
of this company from £941,090 to £888,071. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


London County Council invite applications for the following 
positions in their tramways depaitment: One resident electrical 
superintendent (commencing salary £300, rising by two annual 
increments of £25 to £350); three charge engineers (salary £250 
per annum). Further particulars are given in an advertisement. 
Applications, on forms to be obtained from the clerk of the Council 
(Mr. G. L. Gomme), County Hall, Spring-gardens, S. W., by 10 a.m. 
March 20. 

London County Council also require an electrical and mechanical 
engineer and an assistant electrical engineer to be responsible, under 
the chief oflicer of the Fire Brigade, for matters connected with elec- 
tric lighting and heating at places of entertainment. The salaries 
are £400 and £200 a year respectively. Applications by 10 a.m. 
March 12, 

London County Council also want for their tramway department 
an assistant permanent-way engineer, between 80 and 45 years of 
age. Salary £250. Forms of application from the Clerk, Sp:ing- 
gardens, S.W. 


London County Council also require a district traffic superinten- 
dent for their tramways. Age between 80 and 45 years. Salary 
£300, rising by two annual incrementa to £350. 


The Cambridge Scientific Instrument Co., Carlyle road, Cam- 
bridge, require & junior test-room assistant to assist in the manu- 
facture and adjustment of electrical instruments. See an adver- 
tisement. 


Hammersmith (London) Council require an assistant engineer, 
whose chief duty will be to act as canvasser for the electricity de- 
partment. Salary £3 per week. Applications, on forms from the 


borough electrical engineer (Mr. G. G. Bell), 85, Fulham Palace. i 


road, Hammersmith, W., by noon March 15. See an advertisement 


on another page. 


Croydon Education committee invite applications for the chief 
lectureship in elec‘rical engineering at Croydon Polytechnic for 
three evenings per week for a session of about 80 weeks. Duties 
to commence in September. Payment £1 per evening. Forms of 
application, &c., up to March 31. See also an advertisement. 


A draughtsman is required in the electrical engineer’s department 
of H.M. Dockyard, Devonport, with experience in central station 
work and electrical distribution (3-wire c.c. system). Applications 
to the Electrical Engineer, H.M. Dockyard (North), Devonport. 
See an advertisement. 

An electrician is required immediately for service on the Gold 
Coast Government railway. Salary £250 per annum, rising to £270 
by annual increments of £10, with free single furnished quarters, 
first-class passages out and home, &c. Further particulars are given 
in an advertisement. Applications to Messrs. Baker & Shelford, 
consulting engineers, 354, Great George-street, London, S.W. 


Walthamstow District Council require an electrical and mechanical 
engineer for their electricity supply and tramways undertakings. 
Salary £350 per annum, rising to £450. Applications by 5 p.m. 
18th inst.; also a tramways traffic manager. Salary £200, rising 
to £300. 


A science master (physics and chemistry) is wanted for Auckland 
(N.Z.) Grammar School. Salary [£300 rising to £850. Applica- 
cation forms from High Commissioner for New Zealand, 13, 
Victoria-street, London, S.W. 

The Bombay, Baroda & Central India Railway Co require a 
signal engineer, with knowledge of electrical engineering. Salary 
R500, rising to R800 per month: Applications by 27th inst. to Mr. 
A A ood Gloucester House, Bishopsgate-street Without, Lon- 

on, E.C. 


Hampstead (London) Council require an electricity rental clerk. 
Salary £75. Applications by 17th inst. to Mr. C. E. Moon, 7, Bel- 
size Park-gardens, Hampstead, N.W. 

Johannesburg Tramway and Lighting committee recommend the 
Town Council to appoint Mr. A. E. Gibbs as distribution engineer 
to the Council at a salary of £840 per annum, subject to his enter- 
ing into a three years’ contract. Mr. Gibbs has since 1904 been 
superintending engineer in South Africa for W. T Glover & Co, 
contractors for the Johannesburg underground cables 

Mr. Harold T. Hincks has been appointed station superintendent 
at the North Wales Power & Traction Co.'s power station at 
Cwmdvli. . 

Bradford Education committee have appointed Dr. Pohl to the 
post of lecturer in electrical engineering at the City of Bradford 
Technical College, in place of Mr. Bohle, who was recently appointed 
professor of electro-technics in the University of Cape Town. Dr. 
Pohl, who holds the degree of Dr. Ing. of the Technical High School 
at Hanover, has been engaged for some time past in working out 
improvements for the Phoenix Dynamo Co., under the “ Phenix- 
Pohl " patents. Dr. Pohl will retain his practice as consulting 
engineer, and will take up his new duties in the course of the 
next week. 

Mr. A. Kaye Butterworth (hitherto solicitor to the company) has 
been appointed general manager of the North-Eastern Railway in 
succession to Sir George Gibb; and Mr. Philip Burtt (deputy 
general manager) has been appointed also chief traffic manager. 

Mr. C. H. Lydall having resigned his position as works superin- 
tendent at Dover electricity works, Mr. E. W. Smith has been 
appointed to the position at £160, rising to £200, per annum, 


Arc Lamp Litigation —In connection with the action brought 
by J. Defries & Sons against the Electric and Ordnance Accessories 
Co. (a full report of which appears on another page) we aʻe asked by 
Messrs, Defries & Sons to publish the following :— 

HELIOS LAMPS. 

We shall be obliged if you will allow ua to state that, in consequence 
of the decision of Mr. Justice Joyce, whereby the original manufacturer: 
of the Stewart" enclosed arc lamp have been restrained from selling 
their lamp by that name for the future, the original enclosed arc lamps 
manufactured for and during the existence of the Stewart Electrical 
Synd. (Ltd.) by the Helios Mfg. Co., and then sold in England as the 
„Stewart enclosed arc lamp, will henceforth be known as the Helios“ 
enclosed arc lamps, by which name they have for many years been widely 
known and used in the United States. The change will be solely one of 
name, and no alteration will be made in the construction of the lamps or 
of any of their repair or «pare parts. 

Argentina.—The Minister of Public Works has approved plans 
for an electric tramway at the port of Buenos Ayres from Calle 
Cuyo to Calle Garay. 

The Mayor of Buenos Ayres has refused consent to La Capital 
Tramways Co. to extend their lines to Villa Devoto on the ground 
that two concessions for the same route have already been granted. 
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Mr. Valentin A. Brown resigned the management of the Buenos 
Ayres Electric Tramways Co. on Jan. 31 to take up the position of 
technical director of the Rural Tramway Co., Buenos Ayres. The 
latter company owns electric tramways in the city and a steam line 
from Buenos Ayres to Zarate, about 10 km. of which (from Chaca- 
rita to San Martin) are shortly to be converted to electric traction. 


Aston.— At a meeting of the Council on Wednesday the Tram- 
ways committee reported that the period of maintenance of certain 
tramway routes by the contractor having expired, and Mr. Robt. 
Green, consulting engineer, having issued his final certificate, these 
lines had been taken over by the committee. 


Australasian Notes.—Our correspondent writes: On behalf of 
an influential company with English backing, Sir A. J. Peacock has 
just paid a visit to Adelaide, where he has interviewed the Govern- 
ment and various tramway companies in furtherance of the scheme 
of electrification recently submitted to the Government, of which 
particulars were given in our issue of Feb. 16. The company, which 
has already two tramways in operation in Western Australia and a 
third nearly complete at Essendon, Victoria, would be prepared to 
start operations within a month of receiving authority. Nothing 
can be done at present, however, as the Government are bound by 
the 1904 Act, but new tramway legislation is to be enacted in the 
forthcoming session. 

A conference of delegates from the Municipal Councils of Haw- 
thorn, Kew, Camberwell, Caulfield and St. Kilda was held on Jan. 24, 
when it was unanimously decided that a scheme should be prepared 
for through communication, by electric traction or otherwise, from 
Kew to St. Kilda. The route tentatively suggested is 8} miles long, 
and it is considered that an adequate service of electric trams could 
be inaugurated at a cost of £66,000. 

Prahran Council have been informed that their application for 
powers to construct electric tramways will be opposed by the 
Government, on the ground that the Council have remained idle 
too long, especially as the State Railway Commissioners have gone 
to the expense of running motor buses to test the traffic. 

Capt. Walker, of the Marconi Wireless Telegraph Co., has re- 
turned from New Zealand, where he found Sir Joseph Ward, Post- 
master-General, keenly interested in the proposals for communica- 
tion between Australia and New Zealand. The erection of the 
experimental stations at Queenscliff, Victoria, and Devonport, 
Tasmania, is to be rapidly pushed on. 

The first annual meeting of the N.S.W. Tramway Officers’ Asso- 
ciation was recently held at Sydney, when the following were 
elected: President, Mr. John Kneeshaw; vice-presidents, Messrs. 
G. R. Cowdery and H. F. Brown; secretary, Mr. C. N. Neale; 
treasurer, Mr. W. Andrew; committee, Messrs. H. A. De Courcy 
Browne, C. Peters, J. Herrmann, E. Sileocks, W. J. Napier, G. Holt, 
and W. Johnson; librarian, Mr. N. J) Munro; auditors, Messrs. 
A. E. Davies and J. J. Young. | 

The ‘Australian Mining Standard” says Wellington (N.Z.) 
electric tramways have shown a net profit of £7,262 on nine months’ 
working. 

Belfast.—At the City Council on Thursday last the Lord Mayor 
said that the manager of the tramways (Mr. Nance) expected the 
tramway undertaking to show a balance of £27,000 on the right 
side at the end of the year. The matter of the men’s wages would 
come before the committee again. 


" Bermondsey (London).— Application is to be made to the L. C. C. 
for sanction to borrow £15,507 for electric lighting purposes— viz., 
£13,500 for mains, £1,307 for machinery, and £700 for meters. 


Brighton.—At the meeting of the Corporation on Thursday last 
week, the Lighting committee reported having considered reports 
by the resident electrical engineer (Mr. John Christie) and the con- 
sulting engineer (Mr. Arthur Wright) on the method of charging 
for electric current. 

Writing to the committee on Feb. 6 Mr. Wright stated that in view of 
the very generally expressed wish that a simpler method of charging for 
supply of electricity should be adopted in Brighton, and of the very patent 
fact that no reduction in revenue could be contemplated at present, he 
thought the following modification of the tariff now in use would meet 
the views of the committee and Mr. Christie without interfering in an 
way with the commercial soundness of the electricity undertaking : (1) That 
present consumers be supplied at a flat rate during each year equal to the 
average price they would have paid during the brecédinc year on the 
present tariff. (2) That all new consumers be charged for the first 12 
months at a flat rate, equal to the average price paid during the preceding 
year by the particular class to which they belong. (3) The flat rate, at 
the beginning of each year, to be fixed on the average quarterly readings 
of the completed year preceding. 

. The committee recommended that as an alternative to the existing 
supply within the borough upon the maximum demand system, a lighting 
and general supply be given to consumers requesting it at a flat rate of 
4d. per unit consumed without the use of a demand indicator. That any 
consumer desiring to change from the maximum demand system to the 
flat rate system or vice versa, be entitled to do so upon giving seven days’ 
notice in writing to the engineer, in which case the change shall come 
into effect as from the beginning of the next succeeding balf. year (i.c., 
Jan. 1 or July 1 next) after the expiration of the seven days’ notice. 


That the arrangements upon which certain churches, schools and other 
premises are supplied at 1d. per unit for lighting during restricted hours 
on the time switch system be determined as from June 30. That the 
town clerk and the engineer be authorised to revise the general conditions 
of supply so far as necessary to give effect to the foregoing alterations in 
the tariff and regulations, and that as so revised the same be adopted and 
issued as the conditions of supply relating to the undertaking. l 

In moving the adoption of this report the chairman of the committee 
(Mr. Burr Tuompson) said with regard to the estimated loss of £2,800 
entailed by the alterations recommended, the committee hoped that it 
would be made up by those who were at present paying less than 4d. per 
unit coming on to the 4d. flat rate. 

The report was adopted. I 

The Council also approved the Tramways committee’s recommendation 
that the engineer and manager (Mr. W. Marsh) be authorised to use 
Jarrah wood for renewing the tramway track when necessary. 


Colne.—The Council have applied for a loan of £5,800 for wiring 
consumers’ premises, hiring out motors, and mains extensions. 


Coventry.—The Electric Lighting committee recommend the 
Council to apply for sanction to a further loan of £35,000 for exten- 
sions of the electricity works. 


Customs Decisions.—It is announced by a Customs notice that, 
in accordance with the provisions of the Australian Commonwealth 
customs regulation, No. 131, a drawback of duty will be allowed 
(subject to certain conditions) on the importation of telephone e 
used in the manufacture of telephones within the Commonwealth. 

A recent decision of the New Zealand customs authorities fixes 
the duty on magnetic-electric ignition parta of gas engines, if unat- 
tached to the engine, at 10 per cent.; if attached to the engine, free. 


Dublin.—On the presentation of the minutes of the Lighting 
committee at the Corporation meeting on Monday, 

Ald. KeLLy said the churches of the city were as much entitled to pre- 
ferential treatment in the matter of electric lighting as the music halls. 

Mr. Vance took exception to some items of expenditure in connection 
with the electric lighting. f 

The chairman of the. committee (Ald. InwrN) said Councillor Vance 
had deliberately intended to create the impression on the minds of rate- 
payers that the Lighting committee entered into an unbusinesslike bargain 
with the clergy, but what had been done was in the public interest. He 
(Ald. Irwin) was pleased to say that the estimate made by himself and 
Mr. Ruddle 12 months ago had actually been attained, notwithstanding 
the reduction of £1,200 a year in the charges. After providing for in- 
terest and sinking fund, in addition to extra capital now being expended, 
the committee were in a position to show a profit on the year's working. 


Eastbourne.—The borough electrical engineer (Mr. J. K. Brydges) 
has reported that the underfeed stoker, which has been in use at 
the electricity works since Oct. 9 last, has been tested with 20 kinds 
of coal, and has given the results guaranteed, showing & saving of 
£63. 16s. 6d. per annum. The Council have, therefore, now pur- 
chased the stoker. 


Blectric Driving in Wool-combing Mills.— Messrs. Witting, 
Eborall & Co. have recently equipped a wool-combing mill in Italy, 
supplying all the necessary transformers and electrical machinery, 
including switch gear. The supply pressure is three-phase 8,100 
volts, and is transformed down to 525 volts for operating the running 
machinery. 


Electricity in Mining.—Noyes Bros., Melbourne, are supplying 
electric power plant to the Mount Bischoff Tin Mining Co., Waratah, 
Tasmania. It is intended to light the whole of the works electric- 
ally and to use electric power for pumping, drilling, crushing, &c. 


Excess Passengers on Tramcars.—At thoir meeting last week 
Wood Green Council considered a proposed bye-law as to the local 
tramways which would allow 12 persons in excess of the mers 
accommodation inside the electric tramcars between Muswell Hi 
and Finsbury Park, and it was decided by five votes to four to oppose 
the bye-law. 

A Hanley solicitor, who recently refused to pay his fare in one of 
the Potteries Electric Traction Co.'8 cars because the car was over- 
crowded, was fined 5s. and costs by the local bench on Thursday 
last. One of the magistrates was good enough to suggest that any- 
one in an overcrowded car had a remedy at hand— he could get out. 

Exeter.—The Council decided on Wednesday to apply for sanc- 
tion to a further loan of £15,500 for extensions of the electric 
lighting undertaking, including mains to Heavitree. 

Exhibition.—The prospectus is ready of the National Engineer- 
ing and General Trades Exhibition, to be held at Bingley Hall, 
Birmingham, from March 29 to June 9. 


Fareham.— The charge for electric current is to be reduced from 
7d. to Gd. per unit. 


Glasgow.—Negotiations are proceeding between a syndicate of 
London financiers and electric engineers and the directors of the 
Glasgow Subway Co. for the sale ot the undertaking to the syndicate 
with a view to its electrification. 

Hammersmith ( Gondon.)—4As the experiment in Askew-road of 
dispensing with arc lamp columns, and suspending the arc lamps 
from alternate tramway posts has proved satisfactory, the same 
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method is to be adopted in Goldhawk-road, at an estimated net cost of 
£546. The are lighting of Hammersmith-road is also to be improved at 
a cost of £219. The Council on Wednesday took up an L.C.C. loan 
of £15,578 for the electricity undertaking. 


Huddersfield.—The Tramways committee have dismissed the 
driver of the Corporation tramcar which ran off the line at Colne- 
road on Saturday, in accordance with a resolution of the Council 
passed in June last, which provides “that all drivers who have 
runaway cars or who lose control be dismissed if it be afterwards 
found that the brakes were in good working order." The tramway 
employés union are asking the Tramways committee to reinstate 
the driver. 

The Corporation tramways manager is about to report upon the 
possibility of complying with a request from Whitley Upper and 
Lepton Councils to extend the tramways to those districts, for 
the purpose of developing the coal traffic from the pits, as well 
as passenger traffic to and from Huddersfield. 


Islington (London).—The Council on Friday adopted the re- 
commendation of the Lighting committee to extend the public 
electric lighting by the addition of 245 flame arc lamps. 


Leeds.— The chairman of the Electric Lighting committee (Ald. 
Matheson) has prepared a lengthy report upon the present position 
of the electricity undertaking. 

Ald. MaTHeEson states that a considerable portion of the installation 
which was laid down by the old House-to-House Co. at the commence- 
ment (in 1892-3) was out of date almost as soon as put down, though it 
was selected in accordance with the best practice of the time. He thinks 
that “it will probably be deemed advisable within a few years to recon- 
struct the older portions of the present works, with a view to utilising the 
space to bert advantage, and so deferring the time when it will be neces- 
sary to erect a new works to supplement or supplant the present one, an 
event which will involve great expenditure and some initial diminu- 
tion of economy." The chief causes of difference between the present 
real value and the present book value of the assets are due to assets de- 
stroyed or discarded in consequence of wear and tear or obsolescence ; 
wear and tear of plant still in use; out-of-date plant still in good work- 
ing orderand still in use, but not of most improved design or of most 
economical size ; reduction of market prices of plant since date of pur- 
chase ; premium on purchase of undertaking, costs of issuing stock, &c. 
The position of Leeds, with its capital expenditure of £85. 14s. 5d. per 
kw. is more favourable than that of electric supply companies on the 
average, notwithstanding the onerous terms of purchase, but, as com- 
pared with municipal electrical undertakings, the burden upon Leeds is 
excessive to the extent of £9. 163. 5d. per kw., or £113,332 in the aggre- 
gate, this apparent over-capitalisation being more than ac»ounted for by 
the estimated premiam on stock issued in payment for the undertaking. 
Goodwill, in the case of a municipal undertaking like that of Leeds, 
must not be overestimated. While the Corpor tion possesses a monopoly 
for the present, it is obvious that if prices are charged beyond those paid 
outside the protected districts, other forms of lighting will be preferred, 
and public opinion will demand that a reasonable price shall alone be 
charged, even if special means be taken to reduce the burden of capital. 
If the capital charges per kilowatt were reduced tothe average figure of 
other municipal undertakings, it would mean a reduction of 1d. per unit 
in the average price at which electricity could be supplied ; but this 
could not be effected while every surplus is directed to the relief of rates. 
In a successful manufacturing business (continues Ald. Matheson) it is 
not unreasonable that the capital shall be turned over at least once a 
year. But in Leeds so great is the outlay for plant in proportion to its 
working hours, and so onerous is the provision for duplicate and atand- 
by machinery, that the capital is only turned over once in 10 years. While 
the capital in Leeds in 1905 (including estimated premium on stock) was 
£989,236, the gross income during the year ended March, 1905, was 
only £84,416. Mr. Dickinson, the manager of the electric lighting 
department, roughly estimated the cost of the scheme of reconstruction at 
£230,000, towards which he anticipated that £30,000 would be obtained by 
the sale of discarded plant, leaving £200,600. Ald. Matheson thinks that 
(apart from goodwill) the capital liabilities are in excess of the value of the 
assets, and that such liabilities are excessive in proportion to the capacity 
of the plant compared with the average of other electricity undertakings ; 
that such capital liabilities necessitate a scale of chargea for cur- 
1ent higher than would be necessary; that in addition to redemp- 
tion fund a substantial reserve is necessary to provide for replacements 
of plant required before the loans for such plant are paid off; 
that the amount accumulated in reserve (£10,441) is not an ade- 
quate provision for such renewals; and that the sums taken from 
the undertaking for the relief of rates (£16,600) are shown by sub- 
sequent events to have been not properly so applicable, but that if this 
amount with interest is refunded, and no further sums be so withdrawn, 
the undertaking will probably be able to meet all claims upon it. Assu- 
ming the scheme for reconstruction of works to be approved, application 
should be made for sanction to the borrowing of £120,000, or such other 
sum as shall bear the same proportion to the total estimated cost as the 
increase of capacity in the reconstructed works bears to the total capacity. 
The remainder of the cost should be carried to an extraordinary renewals 
account," and the amount in reserve fund, together with any surplus that 
would otherwise, according to the old method, be called profits," should be 
transferred to this '' extraordinary renewals account.” That until sach a 
provision is found to be unnecessary or excessive, any surplus, up to 3 per 
cent. on the entire capital, be placed to reserve for renewals. No further 
sums should be applied to relief of rates, until the renewals now contem. 
plated are fully provided for and the net liabilities on capital account are 
reduced to the average of other municipal undertakings. 


At the meeting of the Corporation on Wednesday, Ald. Matheson, 
in moving the adoption of the report of the Electricity committee, 
said :— 

The Council had not been much troubled with the electricity depart- 
ment, but as there was about a million sterling concerned it demanded 
attention. He gave a full account of the extensions, &c., made since the 
undertaking was purchased in 1898. At the present time there was still 
some plant to discard, not because it was old or out of repair, but because 
it was obsolete. Very large renovations had been necessary in the past, 
and further renovations would be necessary in the next few years. 
They had already got specifications in the bands of manufacturers for 
tenders for the new plant, so that in & month or two they should 
be able to put before the Council details of what they intended to do. 
They stood well among the big cities for the steadiness and reliability of 
their supply. In regard to price also, they compared well with other 
cities, their price of 4d. per unit being less than the average. They 
charged no meter reni, and they allowed 5 per cent. for prompt payment. 
The new tariff offered the best terms to those customers, large and small 
alike, who took the current in what would be idle hours, so that a small 
tradesman, if his work called for it, could get the same rebate as the 
largest manufacturers or shopkeepers, namely, a reduction from 4d. to 1d. 
when the lamps were used beyond a certain number of hours. 

Out of the total 50 miles of tramway route they were now lighting 
about 16 miles by means of 650 lamps, and they were doing it for £5,000 
perannum. Mr. Dickinson, their able superintendent, told him that they 
were up to the very highest standard of street lighting in the country. 
The committee were offering great inducements to power users, and 
especially to small manufacturers. Those who wanted anything from 
1 H.P. to work a few sewing machines, up to 50 or 100 H.P. to work a 
factory, get it cheaply—about 13d. per m.r. per hour. The sink- 
ing fund charges were twice as great as the cost of generating and distri- 
buting electric current, and as long as they had those burdens they could 
not reduce the price; but they looked forward to the time when, the sinking 
fund [period being ended, they would bein a position to reduce the 
price. 

The report and the committee’s recommendations were adopted. 


Leek.—Application has been made for sanction to a further loan 
of £730 for extensions of the electric lighting mains. 


Lees.—The Board of Trade have granted an extension of 12 
months for carrying out the Council's 1902 order. 


Light Railways.—The Board of Trade have granted an exten- 
sion of two years for the completion of Barking District Council's 
light railways authorised by their 1903 order. The Council proposes 
to abandon one section. 

Middlesbrough Corporation resolved on Tuesday to continue the 
opposition to the scheme for the construction of a tramway between 
Middlesbrough and Hartlepool, with a transporter bridge across the 
River Tees, as far as the transporter bridge is concerned. 

The Board of Trade bave confirmed the Blyton and Frodingham 
Light Railway Order, 1906. 


London Oounty Council.—At Tuesday's meeting the Highways 
committee brought up the recommendations for the future disposi- 
tion of the staff of the North Metropolitan Tramways Co., particulars 
of which were given in our last issue. 

Mr. MrrcueLL moved that the recommendation to raise the salary of 
Mr. Rider, the electrical engineer, from £1,000 to £1,200 be referred buck, 
and suggested that the Council ought to wait to see how the Greenwich 
generating station turned out. 

Mr. E. Col Lv seconded the amendment. 

Mr. ALLEN Baker (chairman of the committee) said that Mr. Rider was 
one of the Council's most efficient and capable officers, and his services 
had resulted in great economy to the Council in connection with the 
Greenwich generating station. In addition bis work would be greatly 
increased by the electrification of the lines north of the Thames. 

Mr. Saunpers intimated that the labour members looked for greater 
benefits being given to the lower grade of the service. 

Mr. McKinnon Woop reminded the Council that a great deal had been 
done for the lower grades, and if anything more was required that was no 
reason for doing an injastice to Mr. Rider. 

The amendment was defeated by 54 votes to 30, and the recommenda- 
tion was agreed to. The other recommendations were also carried. 

Tramways.—The Highways committee recommended that an addi- 
tional 170 cars should be fitted with electric magnetic brakes, at esti- 
mated cost of £10,200.—Postponed. 

The same committee reported heving considered what arrangements 
should be made for obtaining the 150 cars required for the electric working 
of the first section (about 224 miles of single track) of the Council’s 
northern tramways. The total contract prices for the 150 cars contracted 
for in October last amounted to £124,825, or about £832. 3s. 4d. a car, 
and they had considered the question of extending the contracts so as to 
include the supply of the 150 cars now required for the northern tram-. 
ways, the contractors in each case being prepared to undertake the 
further work required, the British Westinghouse Co. being prepared to 
supply the electro-magnetic brakes at £56. 108. a car instead of £57 as 
under the'existing contract. The contractors were willing to undertake to 
deliver all the cars by the time they were required for the electrio working 
of the northern tramways. Having regard to all the circumstances and 
to the fact that time would thereby be saved, they were of opinion that 
the present contracts should be extended. The expenditure involved 
would be £63,525 for car bodies, £18,000 for trucks, and £43,225 for 


‘equipments, &c., making £124,750, an average of £831. 13s. 4d. a car. 


—Postponed, 
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Municipal Telephony.— At the last meeting of Hull Telephone 
committee a resolution was passed instructing a sub-committee to 
consider and report upon the commercial management of the under- 
taking. n 

Last week Glasgow Corporation decided to charge to the Common 
Good the expenses incurred by the Telephone Department in collect- 
ing and giving evidence, &c., betore the Parliamentary Committee 
which considered the purchase of the National Telphone Co.'s 
undertaking in the 1905 session. i 

Glasgow Corporation have also issued a memorandum explaining 
the present position of the negotiations with the Postmaster-General 
on the telephone absorption question. 

The memorandum states that the Corporation's application for a tele- 
phone licence was made in the belief that so long as they proivded an 
efficient service, the licence would not be disturbed. They therefore con- 
sider it a hardship to deprive the telephone owning municipalities of 
their licences. They allege that telephone users in Glasgow are saved 
about £150,000 per annum by the reduced rates now offered as a result 
of competition, and the opinion is expressed that the National Telephone 
Co. would take over the system at full capital value. Glasgow Corpora- 
tion have expended £360,000 on the service, and, om the basis of the offers 
made by the Government to other Corporations, the loss to the city would 
amount to £90,000. It is also asserted that the competition of the 
National Telephone Co. is being carried on at a considerable loss. 


At Manchester Corporation meeting on Wednesday Mr. Plummer 
said that, although he had been chairman of the Telephone com- 
: mittee, he had to move an amendment to the proposals of the 
committee. 

The committee had decided not to comply with a claim for compensa- 
tion made by the UN Telephone Co. It was, he said, decided some 
time ago by the Corporation that they would attempt to establish a tele- 
phone system in Manchester, but they were unable to proceed with the 
provision of a municipal telephone system. A number of citizens took 
up the matter and took steps to establish a system, with the proviso that 
it should be handed over to the Corporation at any time. ‘he idea of the 
citizens who started the project was the purely disinterested one of serving 
thecity. On April 14, 1897, the Council passed a resolution which expressed 
approval of the objects of the proposed company. Without that sanction 
the promoters could not have taken any further steps. The scheme, 
however, was not carried out, and Mr. Plummer urged that an obligation 
rested upon the Council to refund some of the cost to which the pro. 
moters were put. He moved as an amendment that the Council was of 
opinion that the claim of the Mutual Telephones Synd. was entitled to 
consideration. : 

A long discussion followed, but the amendment was rejected by 46 
voles to 41. 

New York.—It has been decided to amalgamate the Metro- 
politan Traction line with the Interborough Rapid Transit Co. By 
this arrangement all the surface, elevated and subway lines ir 
Manhattan and Bronx are to be consolidated under the name of the 
Interborough Metropolitan Co. usce AR 

Newcastle-on-Tyne.—On Wednesday the: Corporation again 
considered the proposal of the Watch committee to erect 180 arc 
lamps to be attached to the tramway poles in a number of the 
leading thoroughfares of the town. 

The matter was before the Council in September, but it was allowed to 
stand over, to enable the gas company to amend their tender. It was 
estimated that the 180 arc lamps would give & total illuminating power 
of 126,000 standard candles, and would cost £1,980 per annum, including 
the sum required for interest and redemption of £4,600, the estimated 
capital expenditure on lamps, fittings, &c. The reduction in the cost of 
the existing 200 lamps would amount to £900 per annum. To properly 
light the streets with gas they would require 206 self-intensified lamps, 
giving an illuminating power of 61,800 standard candles, and the cost 
would be £841 a year. 

After discussion the recommondation was adopted. 


Nottingham.—The Corporation have decided to commence the 
construction of the London-road tramway route. 


. Obituary.— We regret to record the death of Mr. Reginald 
Frederick Yorke, M. I. E. E., consulting electrical engineer and 
managing director of the Fort William Electric Light Co., which 
took place on Tuesday. 


Police Regula'ions for dealing with Broken Trolley Wices. 
—The Birmingham Chief Constable (Mr. C. H. Rafter) drew up 
some time ago a code of rules for dealing with broken trolley wires, 
&c., and each member of the local police force has received instruc- 
tion in them. 


Presentations.—The staff of Bridlington electricity works have 
presented Mr. D. H. Simpson, the retiring assistant engineer, with 
a gold-mounted cigar-holder in a silver case. 

Mr. A. C. J. Reynolds, senior shift engineer at Gillingham 
(Kent) has been presented by the staff with a silver cigarette-case 
on his departure for the Tyne. 


Private Bills.—It is announced that the Westminster Electric 
Supply Corpn. have withdrawn their opposition to the City of 
London Electric Lighting Bill; the Charing Cross, West End & 
City Electricity Supply Co, their petition against the Hackney Elec- 
tricity Bill; and Brighton Corporation their petition against tke 
London, Brighton & South Coast Railway Bill. 


Provisional Orders Revocation.—The Board of Trade have 
revoked the Rishton, Great Harwood and Clayton-le-Moors Electric 
Lighting Order, 1901, and the Crediton Electric Lighting Order, 1904 


Royal Warrant.— We are informed that the honour of a Royal 
Warrant has been granted to Messrs. A. P. Lundberg & Sons as 
suppliers of electrical accessories to His Majesty King Edward VII. 
We learn that this firm will in future be known as A. P. Lundberg 
& Sons instead of A. P. Lundberg,” as for so many years. This 
change will not, however, affect the management or proprietorship 
in any way, Mr. Gus. C. Lundberg and Mr. C. A. Lundberg having 
been associated with the business for the past 28 years. 


Rugby.—From 1st prox. the Council's charges for electric current 
for private lighting will be 5d. per unit up to 500 units, and 44d. 
beyond, and the rate for power, heating and cooking will be 8d. 


St. Pancras(London).—4A loan of £1,965 is to be taken up for street 
lightinz. With the view of ascertaining the suitability of electric 
radiators for the Central Public Library, the ele:trical engineer (Mr. 
S. Baynes) has been instructed to fix a number of electric radiators 


in the council chambers. 


South Afcica.—Statistics compiled by the Acting Commissioner 
of Mines for the Transvaal (Mr. H. Weldon) show that at June 20 
last electric motors and hoisting appliances in the Transvaal mines 
wore valued at £26,073, an increase of £6,015 over the correspon- 
ding time in 1904, while other electrical plant in the mines 
amounted to £942,597 (increase £185,248 '. 

The British and South African Export Gazette states that the total 
number of dynamos at work in the Transvaal at June 30 last was 493 of 
38,525 H.P., compared with 445 and 25,264 n P. in 1904. These included 
91 polyphase machines (compared with 81 in 1904), 398 direct carrent 
(against 349) and four single-phase (against 15). Electric motors num- 
bered 1,378 of 30,064 H. . (against 1,014 of 22,346 m.r.) 

Volksrust Municipality is about to boerow £20,000, of which £6,000 is 
required for carrying out an electricity supply scheme prepared by Mesars. 
Hubert Davies & Spain. The same firm are concessionaires for a new 
tramway undertaking at Bloemfontein, upon which they will commence 
work next month. 

The electricity supply scheme for Hillary's (Natal) is suspended owing 
to the illness of the engineer (Mr. W. W. Cato). 

New electricity works are also projected for Middelbirg, Queenstown 
and Ladybrand. 

The question of the use of hydraulic or electric cranes is again before 
Durban Port Advisory Board. Four cranes are required for the new 
wharves, and the Board's engineer (Mr. C. J. Crofts) reports that the 
extrà cost of four electric cranes would amount to about £3,120, some 
recently imported hydraulic cranes of identical lift and reach having cost 
in England £925 each, against £1,705 quoted for the electrie type. The 
quotatlons for electric cranes range from £1,320 to £2,350, and Mr. 
Crofts favours the adoption of an electric crane made by J. Abbot & Co. 
He thinks a design submitted by Sir W. G. Armstrong, Whitworth & Co. 
was “undoubtedly the best," but that the price was prohibitive. It is 
probable, however, that the Board's past adhesion to the hydraulic type 
is not likely to be broken at present. 

The new three-phase motor recently supplied by the A, E.G. Electrical 
Co, of South Africa to the Village Main Reef mine is of 440 B. H. 7. The 
hoist which this motor is to operate is stated to be the largest ever worked 
electrically in South Africa, and will raise 8,000 1b. of rock 1,500 ft. per 
minute on an incline of from 88 deg. to 32deg. The same company are 
supplying two direct-coupled steam generating sets to the Village Main 
Reef mine for which the steam engines were made by W. H. Allen, Son 
& Co. 

The Esperanza Estates (Natal) sugar farm has been equipped with 
Yaryan evaporators and e'ectrioally-driven centrifuzals of a capacity 
of 220 tons. 


Sunderland.—An inquiry was held here on Wednesday into the 
application of the Corporation for permission to borrow £180,900 
for electric lighting extensions. 

After the town clerk (Mr. F. M. Bowey) had given particulas of the 
outstanding loans, ratable value, &c., the borough electrical engineer 
(Mr. John F. C. Snell) gave technical details of the proposed extensions, 
and said about one-third of the loan was for buildings. The extension 
was necessary owing to the increasing demand for energy. The output 
last year amounted to 4,772,913 units. The estimated output this year 
was over 6,000,000 units and for next year over 8,000,000. "There was 
no opposition. 

The electricity and Lighting committee recommend the Council 
to reduce the tariff for current for lighting so that no consumer 
shall pay more than 34d. per unit, and for the tramways from 1}d. 
to 11d. 

Walasey.—The Council have decided to reduce the charge for 
current for private lighting from 5d. to 4d. per unit. 


Wimbledon.—Application is to be made for sanction to a loan of 
£500 for arc lamps for street lighting. 


Dinners, &c.—Mr. P. T. J. Estler, 25, Laurence Pountney lane, 
London, hon. sec. of Past Engineering Students, University College, 
London, informs us that the annual dinner will be held jointly with 
that of the Present Students at the Hotel Cecil, London, W.C., on 
March 16, at 7:30 p.m. Sir Alexander Kennedy, F.R.S., will pre- 
side. It is hoped that old students who may not have had notice of 
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the dinner owing to their addresses not being available will com- 
municate with the hon. sec. at once. 

Mr. John Steven, signal superintendent of the Caledonian Rail- 
way Co. for the last 82 years, was entertained to a complimentary 
dinner on Friday, and was presented with a silver tea and coffee 
service, a gold albert and other articles on his retirement. 

The members of the Chelsea Electricity Supply Co.'s club held 
their annual dinner and concert on 24th ult., Major Fountain 
Woods presiding. Among those present were Messrs. Percy Still 
(the chief engineer), Hastings Squire, W. R. Rawlings, &c. 

The Dundee tramways men on Thursday last participated in a 
dance and supper. Mr. Peter Fisher, manager of the Corporation 
tramways, and Mr. J. H. Shepherd, manager of the Broughty 
Ferry tramways, were present, and ex-Bailie Speed, convener of 
the Tramways committee, presided. 


TRADE NOTES AND NOTICES. 


NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s., or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to Feb. 12, 1906. All mere lists of members of 
Societies and Institutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published. 

A full Digest of Contents will be sent gost free on request. 


TENDERS INVITED. 


Sunderland Corporation invite tenders for supply of one 750 kw. 
triple-expansion engine, direct-coupled to three-phase generator 
(5,000 volts), with exciter; one 300 kw. static transformer, and two 
portable air compressors. Specifications, &c., from the borough elec- 
trical engineer (Mr. J. F. C. Snell) Tenders, addressed to the 
ehairman of the Electricity and Lighting committee, Town Hall, 
Sunderland, to the town clerk (Mr. Fras. M. Bowey), by noon 
March 30. See an advertisement, 


Bolton Electricity committee invite tenders for one continuous 
current electric generator, and also for one steam engine complete. 
Specifications, &c., of the borough electrical engineer (Mr. Arthur 
A. Day), Spa-road, Bolton. Tenders (addressed to the chairman of 
the Electricity committee, Town Hall, Bolton) to the town clerk 
(Mr. Samuel Parker) by noon March 29. See also advertisements. 

West Bromuich Corporation invite tenders for supply, delivery 
and erection of (a) one 400 kw. turbo generator, (b) alterations and 
additions to exhaust pipes. Specifications from the borough clec- 
trical engineer (Mr. W. A. Jackson), electricity works, Black Lake, 
West Bromwich. Tenders to chairman of Electric Light and Power 
committee, Town Hall, West Bromwich, by noon March 19. See 
an advertisement. 

London County Council invite tenders for supply and erection of 
high and low tension switch gear for certain of the council's sub- 
stations. Drawings may be inspected and specifications obtained 
from the County Hall, Spring-gardens, S.W. Tenders, upon official 
forms, to the clerk, Mr. G. L. Gomme, Spring-gardens, S.W., by 
10a.m. March 27. See also an advertisement. 

The Asylums committee of London County Council invite ten- 
ders for the installation of electric lighting and power (including 

generating plant) at Long Grove Asylum, Epsom. Tenders to 
6, Waterloo. place, London, S W., by March 26. 

London County Council also want tenders by 10 a.m. 20th inst. 
for seven electrically-operated car traversers. 

Willesden Urban District Council invite tenders for supply and 
delivery of 66 ** flame arc lamps for street lighting. Specifications 


fication at the offices, 73, Basingh 


from the resident electrical engineer (Mr. J. G. Bruce), Electricity 
Office, Salusbury- road, Kilburn, N.W., to whom tenders by 5 p.m., 
March 22. See also an advertisement. 


Norwich Corporation invite tenders for rubber-covered wires and 
accessories, underground cables and incandescent lamps. Specifica- 
tions, &c, from the city electrical engineer, Mr. F. M. Long. 
Tenders (addressed to Chairman of Electricity committee) to the 
electricity works, Duke-street, Norwich, by 10a.m. March 19. 
See an advertisement. 


Belfast Tramways and Electricity committee invite tenders for 
one 400 kw. steam dynamo. Specification from the city electrical 
engineer, Mr. Victor A. H. McCowen. Tenders to the town clerk 
(Sir Samuel Black), Town Hall, Belfast, by 11 a.m. March 19. See 
an advertisement. 


Leeds Electricity committee invite tenders for one or two sets of 
electric generating and condensing plant, each comprising a steam 
turbine, two-phase alternator and exciter of 3,000 kw. capacity, 
electrically-driven surface-condensing plant, and the necessary pipes 
and valves. Preference will be given to tenders for plant of British 
manufacture. Tenders to town clerk (Mr. Robert E. Fox) by 10 a.m. 
April 9. 

Leeds Tramways committee want tenders by March 12 for 
12 months' supply of electrical sundries, ironmongery, iron and 
steel, castings, oils, engineers’ furnishings, coals, &c. 

Shoreditch (London) Borouzh Council invite tenders for stores 
for one year ending March 81, 1907, including electric cables and 
sundries, gas pipe and fittings, and engineers’ stores. Tenders to 
the town clerk (Dr. H. Mansfield Robinson), Town Hall, Old street, 
E.C., by 8 p.m. March 13. | 


Fulham (London) Council invite tenders for supply of general 
stores (including engineering goods, packings, jointings, &c., tools, 
castings, cables, incandescent and other lamps, carbons, street light- 
ing goods, &c., oils, paints, &c.) for year ending March 31, 1907. 
Tenders to the Town Hall, Fulham, S.W., by 4 p.m. March 14. 


St. Marylebone (London) Borough Council invite tenders for 
supply and delivery of stores for 12 months, including engine room 
stores, cables and cable-jointing material. Tenders to the town 
clerk (Mr. Jas. Wilson), Town Hall, Marylebone lane, W., before 
4 p.m. March 14. 


Briton Ferry Urban District Council invite tenders for supply, 
delivery, erection and laying of sub.station switchboard, non-rubber 
feeder and distributor cables, feeder pillars, joint boxes, arc standards, 
arc lamps, &c. Tenders to the clerk (Mr. Trevor H. Hunter), 
Council Offices, Briton Ferry, Glam., by noon March 20. 


Barnes Urban District Council invite tenders for supply, delivery 
and erection of one straight-tube type water-tube boiler, surface con- 
denser, feed pump and pipe work. Tenders to the Clerk, Council 
House, High street, Mortlake, by March 12. 


Edinburgh Corporation invite tenders for stores for 12 months 
from May 16, 1906, including arc lamp carbons, cast-iron pavement 
boxes and pipes, electricity meters. house service fuse boxes and bitu- 
men. Tenders tothe town clerk (Mr. T. Hunter, W.S.) by March 12. 


Greenock Corporation invite tenders for supply and delivery of 
two d.c. steam generators of 750kw. each and one 500kw. d.c. 
motor generator. Tenders to the town clerk (Mr. C. MacCulloch), 
by midday March 15. 

Bristol Corporation want tenders from manufacturers for direct 
and alternating-current motors for letting out on hire. Particulars 
from Mr. H. Faraday Proctor, Temple Back, Bristol. 


Torquay Electric Lighting committee invite tenders for supply of 
1,500 to 2,500 tons of smokeless steam coal. Tenders to the town 
clerk (Mr. Frederick S. Hex) by noon March 19. 


Leyton District Council want tenders by 7:30 p.m. 15th inst. for 
steam and exhaust pipes, &c. Forms of tender from the electrical 
engineer, Electricity Works, Cathall-road, Leytonstone. 


Croydon Guardians want tenders by 6 p.m. 19:h inst., for supply 
of electrical fittings and appliances. Forms of tender from the 
Clerk, Mayday-road, Thornton Heath, Surrey. 

Wrezham Corporation want tenders by 23rd inst. for supply of 
stores and materials for the electrical engineer's department, includ- 
ing cables, joint boxes, cut-outs, meters, lamps, carbons, coal, oils, &c. 

Islington (London) Guardians want tenders by 20th inst. for elec- 
trical stores, &c., for 19 months. 

H.M. Consul-General at Antwerp has forwarded to the Com- 
mercial Intelligence Branch of the Board of Trade particulars of & 
notice, issued by the municipal authorities of that city, inviting 
tenders for an electric light installation in the new Flemish theatre. 
Tenders to the Collége des Bourgmestre et Echevins de la ville 
d'Anvers, Hótel de Ville, Antwerp, by 19th inst. A deposit of 
7,000fr. (£280) is required to qualify any tender. Copy of the speci- 

all-street, London, E.C. 
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TENDERS RECEIVED AND AOCEPTED. 
London County Council have accepted the tender of J. G. White 


& Co. of £141,899. 6s. 9d. for the reconstruction of the tramways 


from Shoreditch to Stamford Hill for electric traction, and that of 
Dick, Kerr & Co. at £288,045. 19s. 8d. tor the reconstruction of the 
lines from Bloomsbury to Poplar. Additional particulars of these con. 
tracts were given in our last issue (p. 816). 


Leyton Council have received the following tenders for under- 
ground electrical feeders on the solid system for their tramways :— 
Callender's Co. (acc.) £17,241 12 3 
St. Helens Cable Co. 18,324 15 11 
Western Electric Co.. 18,122 10 0 
W. T. Henley's Co... 18,067 6 8| 
Johnson & Phillips ...17,885 14 4| | 

Owing to the highly satisfactory showing made during the test 
(particulars of which were published in our last issue) of the first 
1,500 kw. Curtis steam turbine installed at their Wandsworth and 
City-road stations, the County of London Electric Supply Co. have 
placed orders with the British Thomson-Houston Co. for three 
additional turbine generators, each of the same capacity. 

Camberwell (London) Council have accepted the tender of the 
General Electric Co. for annual supply of Hobertson incandescent 
lamps (100 or 200 volts) 8 or 16 c.p. at 8s. Gd. per doz., 32 c.p. 11s., 
frosted 9s. 6d. and 12s.; and that of the Electrical Engineering & 
Maintenance Co. for maintenance of private telephones and electric 
bells at the Town Hall and Grove Vale depot. 


Hackney (London) Council have accepted the tender of H. 


W. T. Glover & Co... 17,613 9 8 
British Insulated & 


Helsby Cables .... 17,587 1 0 


Tuchman for supply of 10 ampere arc lamp carbons at £3. 2s. per 


1,000 pairs, and 7 ampere carbons at £2. 8s. per 1,000. There were 
13 tenders. 


Wimbledon Council have accepted the tender of the General 
Electric Co. for supply and erection of air compressing plant at the 
pumping station at £701; and that of the Stanton Ironworks Co, 
for cast-iron pipes at £483. 

Southwark (London) Council have accepted the tender of the 
British Insulated & Helsby Cables for 220 yds. of 0:05 cable at £32. 
Johnson & Phillips tendered at £38. 18s., W. T. Glover & Co. at 
£96. 2s. 4d , and Siemens Bros. & Co. at £88. 10s. 


Leyton Council have accepted the tender of the British Electrical 
Equipment Co. for the overhead electrical equipment ot the Council's 
tramways at £11,404. 7s. The full list of tenders was given in our 
issue of Feb. 2. 


St. Pancras (London) Council have accepted the tender of 
Mos Limited for electrical advertising signs for the baths at 
13. 10s. 


The contract for rolling stock, overhead equipment and cables for 
the Wemyss (N.B.) tramways (9 miles in length) has been placed 
with Bruce Peebles & Co., Edinburgh and London. 

The Metropolitan Asylums Board have entered into an agree- 
mert with Pritchetts & Gold for the maintenance of the storage 
battery at the Grove Hospital for five years at £75 per year. 


Colchester Corporation have accepted the tender of Davey, Pax- 
man & Co. for supply and delivery of triple expansion double-acting 
engine, direct-coupled to a Siemens dynamo, at £4,055. 

Dover Corporation have accepted the tender of the British West- 
inghouse Co. at £1,753 for a 350 kw. steam dynamo (Allen engine). 
There were 49 tenders from 20 firms and the amounts varied from 
£1,458 (Johnson & Phillips) to £1,972 (British Westinghouse Co.). 

Exeter Corporation have placed an order with Dick, Kerr & Co. 
for six additional tramcars. 


Derby Corporation have accepted the tender of Milnes, Voss & 
Co. for four single-deck tramcars at £2,282. 


Lancaster Council have placed a contract with R. Wilson for 
w'ring the Greave schools at £169. 10s. 


BUSINESS NOTICES. 

Messrs. Eckstein, Heap & Co., 5, Chapel-walks, Cross-street, 
Manchester, have been appointed by Messrs. Elliott Bros., Century 
Works, Lewisham, sole selling agents for their manufactures in the 
Lancashire, Yorkshire, Cheshire, and North Wales district. Mr. 
Heap, having worked with Messrs. Elliott Bros. a good many years 
as chief engineer in the design and construction of electrical instru- 
ments, is on this account very familiar with all the technical points, 
and will be pleased to answer any inquiries for apparatus of Messrs. 
Elliott Bros.’ manufacture. 


The headquarters of the publicity department of Messrs. Bruce 
Peebles & Co. (Ltd.), hitherto located in Edinburgh, have now been 
transferred to the London office of the company, 1, London Wall- 
buildings, E.C , where all communications intended for the depart- 
ment should in future be addressed. The department will remain 
under the control of Mr. N. D. Cameron. 


We are informed that Messrs. Richard Hornsby & Sons (Ltd.), of 
Grantham, have acquired the business of J. E. H. Andrew & Co. 
(Ltd.), of Stockport, and that the chairman and managing director 


Siemens Bros. & Co.£17,709 16 2 


of Messrs. Andrew & Co. have joined the board of Messrs. Hornsby. 
Mr. Bellamy retains the management of the Stockport branch works, 
Grantham remaining the firm's headquarters. 


The Wilson- Wolf Engineering Co., Ltd., Laycock's Mill, Thornton- 
rd, Bradford, have purchased the whole of the stock, plant and 
patterns of the Webster Electrical Engineering Co., Ltd., and are 
continuing the business. 

Samuel Barnes Griffith and Frank Biliotti, electrical and 
mechanical engineers, 8, John-street, Adelphi, London, W.C., have 
dissolved partnership. 


The Bigelow Co., of New Haven, Conn., U.S.A., have acquired 
the American rights of the Hornsby upright water-tube boilers, and 
will manufacture these boilers in the United States. 


BANKRUPTOIES, LIQUIDATIONS, &e. 


A receiving order has been made against Geo. Aaron Benton, 
electrical engineer, formerly of 8, The Exchange, Muswell Hill, 
London, N. 

At London Bankruptcy Court on Wednesday, Mr. Registrar 
Giffard suspended for two years the discharge of James Stephen 
Bakewell, electrical engineer, lately trading in partnership with 
W. A. Charles as electrical engineers, at Leicester and London, 
under the style of the Central Electrical & Engineering Co. 

Claims against Harry Jones and Gwilt Lloyd Cathrall, electrical 
engineers, &c., 19, Chester-street, Wrexham, by 21st inst. to Mr. 


L. H. Jones, Crypt-chambers, Eastgate row, Chester. 


A first and final dividend of 4s. is payable at District-chambers, 


‘Darwen, in the bankruptcy of Alex. Holmes and Alex. McCallum, 


electrical engineers, 29, Victoria-street, and Crown Works, Darwen. 

Claims against the Crystal Palace District Electric Supply Co. 
(Ltd.)—whose undertaking has been acquired by the South Metro- 
politan Electric Light & Power Co. (Ltd.)—to be sent to Mr. Jas. 
Gray, Dashwood House, New Broad-street, London, E.C , by April 13. 


Electroid Limited is being wound up voluntarily. Mr. F. L. Jen- 
kins, 17, Ironmonger-lane, London, E.C., is liquidator. 

Sale by Auction.—Messrs. Horne & Co., 8, Delahay-street, 
Storey's-gate, Westminster, S. W., will sell by auction by order of 
the Secretary of State at the Royal Arsenal, Woolwich, on Thursday, 
March 22, at 11 a.m., some unserviceable and obsolete stores, 
including a quantity of metals (copper, lead, phosphor bronze, 
brass, steel, &c.), lathes, electric lamps and cable, telegraphic instru- 
ments, indiarubber, &c. Further particulars are given in an 
advertisement. Catalogues from the War Office, Pall Mall; 
Ordnance Office, Tower; and the Ordnance Office, Royal Arsenal, 
Woolwich. 


Plant, &c., for Sale. Newport (Mon.) Electricity and Tramways 
department invite tenders for the purchase of quantities of old iron, 
steel and old and short ends of electric cables consisting of lead and 
copper, old transformers, &. Particulars from the borough electrical 
engineer, Mr. H. Collings Bishop, Town Hall, Newport, Mon. See 
also an advertisement. 

Messrs. White Bros. & Co., engincers, Stratford, London, E, have 
for sale some electrical plant, particulars of which are set out on 
another page. 

Some electric lighting plant (consisting of a Cochran boiler, pair 
of Browett-Lindley engines and Elwell Parkershunt-wound dynamo) 
is advertised for sale by the Colosseum Theatre, Oldham. 


Messrs. J. T. & J. Taylor (Ltd.), Batley, advertise for sale a 
36 H. p. Phoenix shunt motor. 


Some X-ray apparatus (Ruhmkorff coil, accumulator and a 
quantity of scientific experimental apparatus) is advertised for sale 
by Mr. H. Shewen, Oatlands Park, Weybridge. 

Messrs. Lee & Hunt, Nottingham, advertise for sale a powerful 
vertical turning, surfacing and boring mill. 


Business for Sale.—Messrs. Firth & Co., 7, Cookridge street, 
Leeds, advertise for sale an electrical engineer's business. 

* Garcke's Manual of Electrical Undertakings, 1906. — This 
is the 10th annual issue of this excellent ** Manual," and we gather 
from the preface that statistical and general information relating to 
2,700 electrical undertakings owned by companies and municipali- 
ties in the United Kingdom is given in the new edition, as well as 
similar particulars relating to a number of electrical undertakings 
in British colonies and Possessions. This compares with 200 under- 
takings only in the first edition of the “ Manual" in 1896. The 
particulars relating to electric tramways, light railways and tram- 
ways under construction or conversion, and authorised, show a total 
of 3,831 track miles. There are a large number of maps (54 in all) 
of the principal inter-urban and urban tramway systems, of the 
first railways in the provinces to be electrified, and of power under- 
takings. The vast mass of information concerning electricity 
supply which is always to be found in the * Manual" has been 
brought up to date so far as this is possible, and has been amplified 
in many directions. The published price is 15s. net. 
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D.P. Batteries.—Late in the day, but none the less welcome, 18 a | 


well executed calendar issued by the D.P. Battery Co., which, 
besides showing some good views of these cells, gives a coloured 
view of the great water wheels at the company's Lumford works, 
with the SHE dr eat steam plant aggregating 600 H.. This is a 
very neat calendar and worth waiting for. Only a limited number 
of copies are uvailable, and early application should therefore be 
made by those desirous of obtaining a copy. 


Oatalogues, &c.—The Simplex Steel Conduit Co. have recently 
placed upon the market a new electric shade tilter, and a leaflet is 
now ready illustrating this device. Thisis an extremely simple and 
very compact arrangement for canting the lamp and shade at any 
angle, and although the Simplex Co. have only just placed it on the 
market there has already sprung up a great demand. The Simplex 
shade tilter is provided with universal rolling motion, complete 
automatic lock in any desired position, can be used with any shade, 
and has perfect action with any number of lights. Noextra flexible 
is required in using it, and there is no strain on the flexible wire. 
The shade tilter pendant can be used in connection with a variety 
of Simplex boxes, and these are also illustrated on the leatlet, copies 
of which will be supplied to the trade on application. 


The General Electric Co. have christened their new burglar alarm 
the Chubb,“ a happy appellation. This alarm is so constructed 
and arranged that it is claimed that (no matter how the attempt is 
made to open the safe furnished with this contrivance) an alarm is 
immediately given whether this be an attempt to open the door 
with a skeleton or duplicate key, to burst open the door, to drill 
or perforate the back, front, top or sides, to cut the electric wires, 
or to short-circuit the terminals, and it is urged that no self-respecting 
burglar, however crafty and experienced, will be prepared to face such 
working conditions. 

The British Thomson-Houston Co. announce that the prices for 
Thomson recording wattmeters (switchboard type) given in their 
price list No. 94 have been cancelled. 

Mr. Henry Tinsley, Elmers End-road, Beckenham, Kent, has two 
price lists ready for issue, one dealing with standard cells and the 
second with potentiometers. We illuatrate the latter instrument, 
which Mr. Tinsley states is designed to meet the demand for a 
moderate price potentiometer, 
constructed on simple but 
sound lines. Particular atten- 
tion is given to winding and 
adjusting, the coils being 
wound in circular form of 
large diameter and mounted 
on mica plates. The instru: 
ment is designed to work on 
any accumulator between 1:8 
to 9:2 volts, and between these 
voltages adjustment can be 
made on the instrument itself 
without any supplementary 
rheostats, two of these, a coarse and a fine one, forming & portion 
of the potentiometer itself. The fine adjustment rheostat is fitted 
with a micrometer screw, which enables an adjustment to ,,}55 to 
be easily obtained. 

Lists Nos. 92 and 95 just issued by Ferranti Limited, Hollin- 
wood, Lancs., deal respectively with oil-brake enclosed two-pole 
and three-pole mining switches for alternating current up to 1,000 
volts and 450 amps., and brackets for supporting instruments (fixed 
and swinging patterns). A number of these brackets are illustrated 


A valuable and very complete list of ‘high-class antique and 
ornamental electric light fittings has been sent us by C. J. 
Thursfield & Co., Clement-street, Parade, Birmingham. This 
new list, which covers nearly 240 large quarto pages, includes 
illustrations of some hundreds of brackets, standards, electro- 
liers, ceiling fittings, pendants, lanterns, billiard fittings and, in 
fact, the whole range of this class of goods in best-class metal 
work, and Messrs, Thursfield point out that only a small proportion 
of the fittings manufactured by them can be found space for, even 
in so complete a publication. It is very properly pointed out that 
the whole of the illustrations are produced from photographs of the 
actual fittings, and consequently suffer from no c Henares of 
design. The examples of fittings in hand-wrought, scroll and leaf 
work are very fine, as are also many of the cast scroll-work 
examples shown. It is not possible to particularise where so large 
a number of good examples of the metal-worker's craft are shown, 
and it must suffice to say that the list is one of the best we have seen. 
It is particularly strong in some new and elegant patterns of glass, 
and it is stated that in many instances these portions of the fittings 
have been specially designed to be in keeping with the patterns and 
ornamentation of the complete fitting. 

A new pamphlet (A.C. 63) of portable instruments is issued b 
Elliott Bros., Century Works, Lewisham, London, S.E., whic 
briefly describes a set of ammeters, voltmeters and wattmeters, 
spring controlled, with balanced coils, and having external zero 


„ TINSLEY” POTENTIOMETER. 


adjustment, and which can be used horizontally or vertically. The 
ammeters are self-contained up to 80 amperes, the voltmeters up to 
300 volts, and the wattmeters up to 100 amperes 300 volts. The 
instruments of this class are arranged for alternating current cir- 
cuits and are dead-beat, but can be made for both alternating 
and direct current. 


Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
18 not separately specified) from Feb. 28 to March 6, with the ports of 
destination :— 

Aden, £26 (telegraph material). <Africa—Alexandria, £49; Beira, 
£600 (including £588 telegraph material) ; Cape Town, £1,424 (including 
£174 telegraph material); Delagoa Bay, £113; Durban, £1,088 (in- 
cluding £640 telegraph material) ; East London, £109; Mombasa, £29 
(telegraph material); Port Said, £34 ; Sekondi, £242. Argentina—Buenos 
Ayres, £362; Rosario, £78 (telegraph material); Santos, £63. Austra- 
lasia—Adelaide, £150; Fremantle, £21; Hobart, £69; Lyttelton, £33 ; 
Melbourne, £191; Perth, £13; Sydney, £385 (including £87 telegraph 
material); Wellington, £5,689 (including £367 telegraph material). 
Belgium—Ostend, £20. Brazil—Pernambuco, £22 (telegraph material); 
Rio Janeiro, £134 (including £72 telegraph material). Burma —Rangoon, 
£1,107. Ceylon - Colombo, £36. China—Shanghai, £77. Denmark 
Copenhagen, £15. Dutch East Indies—Cebu, £9 (telegraph material). 
France—Boulogne, £150 (telegraph material); Marseilles, £11; Paris, 
£531. Germany —Hamburg, £52. Gibraltar, £311. Holland —Amster- 
dam, £282 (including £100 telegraph cable). India—Bombay, £323; 
Calcutta, £1,764 (including £172 telegraph material); Madras, £749. 
Japan Nagasaki, £35 ; Yokohama, £4,774 (including £367 telegraph 
material). Madeira, £19. Malta, £105. Mauritius, £31 (telegraph 
material) Philippines —Manila, £22 (telegraph material) Straits Settle- 
ments—Penang, £9 ; Singapore, £119. Sweden - Stockholm, £75. Turkey 
— Constantinople, £74 (telegraph material), U.S.A.—New York, £329. 
Zanzibar, £18 (telegrap material). Total, £21,971, against £34,586 in 
the corresponding week last year (March 1 to 7). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be Lad from The Electrician office, po.t 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


* Practical Electro-Chemistry." By Bertram Blount. Second 
edition. (London : Archibald ondtabls & Co.) 15s. net. 


" Modern Milling Machines: Their Design, Construction, and 
Working." By Joseph G. Horner. (London: Crosby Lockwood & 
Co) 12s. 6d. net. 

„Practical Physics." By William R. Bower, in collaboration with 
J. Satterly. (London: University Tutorial Press.) 4s. 6d. 

„Proceedings of the Royal Society." Series A. Vol. LXXVII., 
No. A516. Mathematical and Physical Sciences. (London: 
Harrison & Sons.) 2s. 0d. 

“ Science Abstracts." February. Section A: Physics. Section 
. Engineering. (London: E. & F. N. Spon.) 1s. 6d. 
each. 

„Patents to Inventors.” With a Chapter on Patent Agents. By 
Arthur Hugh Stanley. (London: Percival Marshall & Co.) 8d. net. 

5 5 of the Royal Society." Series B, Vol. LVII. 
No. B517. Biological Sciences. (London: Harrison & Sons.) 2s. 6d. 

„Prüfungen in Elektrischen Zentralen.“ Part II. Prüfungen 
von Anlagen mit Wasserrad, Wasser- und Dampf -Turbinen- Betrieb.“ 
By Dr. E. W. Lehmann-Richter. (Brunswick: Friedrich Vieweg 
und Sohn.) 7m. 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


Nore.—The undermentioned Applications (except those marked 1) are no 
open to public inspection until after acceptance of Complete Specification. 
Those marked + are open for inspection 12 months after the date attached to 
them, tf they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 

January 29, 1906. 
2,244 Justice. (Phönix Electrotechnische G.m.b.H., Germany.) Arc 
lighting and apparatus therefor.* 
2,249 ManPLES. Controlling devices for electric motors. 
2,259 B.T.-H. Co. (G.E. Co, U.S.) Are lamps. 


January 30, 1906. 

2,201 GorpsTBAW. Spark preventer. 
2,285 PoLLock. Electromagnetic coils. 
2,286 MRIKLEJOHN. Branch switches. 
2,917 KÜürPERs. Electric welding.* 
2,522 Justice. (Bullock Electric Mfg. 

dynamo electric machines.“ 
2,528 CERVENKA. Arc lamps. 


Co., U.S.) Shaft bearings for 
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2,529 PrATISCHER. Electrically propelled vehicles, 

2, 337 WARMING. A potential regulator for electric currents. 
applied for, June 14, 1905.)*t 

2,338 Hancock. Protecting ‘buildings from lightning. 

2,542 Koryra. Means for perforating paper slips for telegraphy. 

2,545 KELLv. Heat-insulating materials.“ 

2, ‘364 MACKIE. Dynamos and motors maintaining constant E.M.F. under 
variations of speed. 

2,567 FYNN. Single-phase alternate-current motors and generators. 


January 31, 1906. 
2,383 INGRAM. Improvements connected with the safety guards of tram- 
way cars and motor vehicles. 
2,407 CLARKE. Coverings for bus, tramcar and motor sea‘s. 
2, 409 SuiTH. Portable screw box ‘and feed for electric drilling m chine. 
2, 487 ZERNING. Manufacturing filaments for incandescent lamps.“ 
2, 441 GnAETZ. Are lamps.“ 
3,452 HALL. Telephone system. (Date applied for, Feb. 8, 1905.)*t 
2, 450 CowPzR-CoLEs. Electrolytic production of copper wire strip. 
2 458 B. T.-H. Co. (G. E. Co., U. S.) Dynamo: electric machines for electric 
vehicle». 
2,463 Duke & Hirst. Incandescent lamps. 
2, 465 Hermite. Electrolytic apparatus. 


February 1, 1906. 
Electric motor starters with overload and no voltage 


(Date 


2,479 SIEBERT. 
release. 

2,485 TURNER, Peers & RipLEY. Wireless telegraphy. 

2, 510 British WEsrINGHOUSE ELECTRIC & Mra. C.. 
Electrical measuring instruments. 

2,514 WaTEINS. Grinding the contact surface of carb »n brushes. 

2,545 WYLD & Caapwick. Slipper brakes. 

2, 547 Frost. Electric igaition for gas and petrol engines. 

2, 548 LaTROIRUR. Safety wine for overhead conductors. 
applied for, Feb. 10, 1605.)*t 

2,552 Betrs. Electric furaacee.* 

2.555 Tare & WEEEES. Economic production cf mechanical energy for 
distribution by electricity, or other agent. 

2554 Zernina. Filaments for incandescent lamps. 


SPECIFICATIONS ` PUBLISHED. 


1904 SPECIFICATION. 
Commutation of current in armatures. 
1905 SPECIFICATIONS. 
2,172 BourT. Electric traction systems. 
2, 747 Braver & CLAREMONT. Cables, 
4 287 MARINO. Secondary batteries. 
4, 741 Dawson & BuckHam. Electrical apparatus for signalling. 
4, 878 B.T.-H. Co. & WEDMORE. Electric distribution systems. 
5, 598 HaTELEF. Pendants, brackets and o*her fittings for electric light. 
6, 383 GARsIDE. Electric switches having reaistances. 
6,595 B.T.-H. Co. (G.E. Co., U.S.) Dynamo.electric machines. 
6, ,190 PorrHorr, Apparatus for electro- -plating hollow articles. 
6, 834 READER. Inaulation-cutting contact clip for cables. 
7,019 Bowron. Contact breakers for induction colla. 
7, 444 5 Electric lamps, particularly tail lamps of motor 
. vehicles. 


(Roberts, Natal) 


(Date 


28,416 ARNOLD & La Cour. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Hart Accumulator Co. (Ltd.) 


The seventh annual general meeting of this company was held on 
Feb. 28, Mr. G. W. Kipp in the chair. We have received the following 
note of the proceedings at the meeting :-- ` 

The Secretary (Mr. Poulton) having read the notic» convening the 
meeting, the Canna said the presence of so many shareholders was 
very satisfactory to the directors, who always desired to see & good atten- 
dance. The balance-sheet showed a profit for the year to Dec. 31 last of 
£6,936. 17s. lld., making, with the balance forward (after deducting 
preference dividend, £327. 18s. 4d.), £13,021. 12s, 11d. The directors recom- 
mended a dividend of 123 per cent. on the ordinary shares, asborbing £5,000, 
placing £1,000 to reserve and leaving £7,021. 128. 11d. to be carried for- 
ward. Buildings, plant, tools, &c., have been augmented by £9,163. 108. 3d., 
which had been charged to capital and duly depreciated. Maintenance 
of works, plant, &c., had cost £652. 19s. 7d., which had come out of 
revenue. Competition had been as keen as ever. The price of raw 
material had gone up about 40 per cent., but they had only been able to 
increase their prices by 5 per cent. Careful attention to details and im- 
provements introduced in almost every branch of the company’s business 
by their energetic manager (Mr. Clark) had enabled them to reduce the 
cost of manufacture, and their sales had largely increased. The results 
of the company’s exhibiting at Olympia at the recent electrical exhibition 
had been extremely gratifying. . The new buildings in which the meet- 
ing that day was being held had been put up at a cost of nearly £14,000. 
They had invited tenders for this work, but considering these too high 
they had decided to build the premises themselves, and had saved a con- 
siderable sum of money in so doing. The buildings throughout were 
lighted by electricity, and the whole of the plant was driven by electri- 
city, current being supplied by the local euthority in bulk at a satis- 
factorily low price, He moved the adoption of the report and the 
deolaration of the dividend recommended therein. 

This was carried unanimously, 


— — — ari 


Gasse «= | Me Bodo Claas real E. G. Clark was re- elected as director, and, the retiring auditors 
having been re-appointed, the CHAIRMAN moved a vote of thanks to 
Mr. Clark, Mr. Poulton and the staff generally, saying that the directors 
were very ‘grateful for all the services that had been rendered to the com- 
pany by their officials, who had worked with a great zeal. The resolution 
was carried unanimously and Mr. CLARK and Mr. PovrroN returned thanks. 
A cordial vote to the chairman brought the proceedings to & close. 


Buenos Ayres Grand National Tramways Co. (Ltd.) 


An 55 general meeting was held on Tuesday under the 
presidenoy of Mr. J. Invinc CounTENAY, to confirm a series of resolutions 
passed at the meetings of shareholders held on Monday, Feb. 19. (A 
report of the proceedings at these meetings was given in The Electrician 
for Feb, 23, 45 777.) At Tuesday’s meeting, after the notice convening the 
meeting had been read by the Secretary (Mr. Fortesque Thursby), the 
CHAIRMAN said the subject matter of the resolutions had been thoroughly 
thrashed out, and the enormous majorities of votes given by the share- 

holders of all classes in favour of the directors’ proposals showed that, with 
the exception of one or two individuals, the shareholders were practically 
unanimous in supporting the directors’ policy of reorganisation of the com- 

pany's capital. he special resolution was then put to the meeting snd 
carried with two dissentients. At subsequent meetings of the different de- 
nominationsof shareholders the same resolution was submitted and carried 
with about equal unanimity. At the conclusion of the meetings a poll was 
taken, when the following results were announced: At the extraordinary 
general meeting 76,312 votes were given in favour of the resolution, 

3,324 against, majority for the resolution 72,988. At the meeting of 
ordinary shareholders 31,629 for the resolution, against 166, majority 
31,463. At the meeting of A preference shareholders, for the resolution 
21,426, against 3,588, majority 17,838. At B preference shareholders’ 
meeting, for the resolution 13,722, against 100, majority 13,622. At the 
meeting of second preference shareholders, for the resolution 9 695, 
against 100, majority in favour of the resolution 9,595. 


BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE Co. (LTD.) —At 
the annual meeting on Friday last the chairman (Mr. M. Longridge) 
said that during 1905 no boiler under the company’s inspection had ex- 
ploded ; in fact, no boiler had ever yet exploded for which the company’s 
certificate had been issued. The greater part of the amount received as 
premium for boiler insurance was expended on the inspection of the 
boilers, with the result that the ratio of claims to premiam income was 
reduced to an insignificant figure. Unfortunately the same could not be 
said with regard to insurance of engines (steam, oil and gas) and electrical 
plant. A dividend of 3s. and a bonus of 1s. per share were declared. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—At the 
meeting yesterday (Thursday) the chairman (Mr. W. P. Page) moved the 
adoption of the report given in our last issue. The number of lamps 
connected had increased by 18,717 8 c.p., which was much the largest 
increase in any year of the existence of the company. They now had 
3,861 customers, of whom 286 were connected during the year. The 
total costs had been further reduced. 


CITY OF LONDON ELECTRIC LIGHTING OO. (LTD.)— The report of the 
directors fur the year ended Dec. 31 states that the expenditure on capital 
account during the year amounted to £32,064. 15s. 6d. This expenditure 
has been made without trenching upon ‘the balance of authorised loan 
and share capital remaining unissued, which amounts to £194,050. 
£89,058. 9s. 10d. has been deducted from capital expenditure in respect 
of buildings, plant and other works dismantled. Capital expenditure 
consequently stood at Dec. 31 at the reduced amount of £2,036,071. 6s. 5d. 
The amount at credit of the redemption account at Dec. 31 was 
£53,330, 13s. 11d. The sums of £15,000 and £500 from net revenue 
have baen transferred to reserve. A careful investigation has been made 
as to the original cost of buildings, plant, cables and other works dis- 
mantled, and this cost, as certified by the engineer, amounts to 
£89,058. 98. 10d. The general stores have also been re-valued, especially 
as regards old items taken out of service and returned to stores, and these 
have been written down by £10,040. 03. 8d., to provide for any loss on 
schedule prices arising on the eventual sale or otherwise. These sums of 
£89,058. 94. 10d. and £10,040. 0s. 8d. have been debited to reserve, for 
which purpose this account was partly created. The balance at credit 
of reserve at Dec. 31 consequently stood at £196,320. 13s. 1d., making, 
with other reserve items (first debenture stock premium redemption fund 
453,330. 13s. 11d., reserve for doubtfal debts £1,400 and amount brought 
forward £22,235. ls. 6d. ), £273,286. 8s. 6d. The total revenue for the 
year (including interest) was £263, 739. 0s. 4d. Operating and manage- 
ment expenses were £116,317. 148. 2d. . interest £1,249. 183. 9d, staff 
superannuation £304. Os. 5d., leaving £145, 867. 78., added t» 
£21,876. 17s. 6d. brought forward, or £167,741. 4s. Gd. Of this sum 
interest has absorbed £34,470, transfer items £48 ,000, leaving for divi- 
dends £85,274. 4s. 6d. 

The directors recommend the following dividends for the year (less 
tax): Preference shares, balance of 68. per share; ordinary shares, balance 
of 7s. per share (making 6 per cent. for the year), leaving to be carried for- 
ward to 1906 £22,235. 1s. 6d. 


CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)—The receipts 
for 1905 were £47,359. 16s. 4d., and the expenses £29,381. Os. 4d. After 
adding £885. 4s. 11d, from 1904 and deducting interest (£4,420), the 
balance is £14,444. Os. 11d., out of which £5,750 was paid in interim 
preference dividends, £1, 500 added to reserve, £448, Os. 4d. written off, 
and the directors now recommend payment of a 5 per cent. dividend on 
ordinary shares (requiring £5,750) and carrying forward £996. Os. 7d. 
187 additional consumers were connected up during the year. A contract 
has been entered into for the supply of current for lighting Cork military 
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barracks. Traffic receipts show an increase of £694. 5s. 10d. over 1904. | 7 to traffic through Kingston, Surbiton and neighbourhood, making 


Capital expenditure during the year was £3,647. 15s. 5d., mainly on house 
services and cables. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD.)-- 
The total unite sold during 1905 were 6,190,709, an increase of 1,753,110 
over the previous year. Of the units sold in the past year 5,786 610 were 
for power and 404,099 for lighting. The profit (including £1,056. 12s. 1d 
on sale of land, plant, £c.) was £15,723. 17s. 3d. The directors recommend 
a balance preference dividend of 24 per cent., and a dividend of 4 per cent. 
on the ordinary shares. £1,072. 2s. is carried forward. Capital expendi- 
ture during the year has been £50,224. 7s. 10d. The extension of the 
system of general distribution is in active progress throughout the dis- 
triets where the company holds provisional orders, and it is anticipated 
that an additional supply of energy will be available early in the summer. 
To further develop the demand for electricity for lighting, the price of 
current was reduced to 33d. per unit, less 5 per cent., as from July 1 last. 
The Whickham electric lighting order has been transferred to the com- 
pany and a supply of energy for lighting and power is now being given. 
Blaydon Council have agreed to transfer their electric lighting order to 
the company, and a supplemental order confirming the transfer is now 
before the rd of Trade, The Board of Trade are also considering 
applications from the company for the granting of provisional orders for 
Ryton Urban District and for Mid-Durham District. The Bishop Auck- 
land electrico lighting orders have been transferred by the company to the 
Cleveland & Durham County Electric Power Co. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.)—The directors’ 
report for the year ended Dec. 31 last states that the capital expended 
during the year in respect of the company's London districts amounted 
to £82,880. 3s. 9d., bringing the total expenditure on account of those 
districts up to £1,465,972. 19s. 10d. The total available revenue for the 
year was £96,618. 12s. 4d. Deduoting interest (£36,367. 28. 11d.), interim 
dividends (£16,150), amount cairied to reserve for depreciation, repairs, 
renewals, &c. (£20,000), there is available for further distribution 
£24,131. 98. bd. The directors now recommend payment of the balance 
preference dividend, and a further dividend on the ordinary shares at the 
rate of 6 per cent. per annum (less tax). This will absorb £19,950, and 
leave £4,181. 9s. 5d. to be carried forward. A contract has been entered 
into with London County Council for supply of current for working the 
electric tramways between Aldwych and Islington pending completion of 
arrangements for supply from the County Council's own supply station. 

London Stations.—The profits from the London stations for 1905 
amounted to £102,391. 188, 7d., againet £92,730. 19s. 6d. for 1904, an 
increase of over 10 per cent., while the percentage of working expenses to 
revenue from sale of current fell from 45 3 per cent. to 44 percent. The 
total applications received at Dec. 31 last were equivalent to 770, 640 8 o.p. 
lamps, an increase of 122,929 lamps for the year, against 118,855 
lampe for 1904. Included in these figures are 1,050 users of motors 
aggregating 9,932 H.P., an increase of 2,121 n.. for 1905, of which 
1,000 H. P. is in respect of the Wandsworth station. The total units sold 
were 8,614,187, against 7,181,309 for the previous year. Turbine plant 
was erected at both the City-road and Wandsworth stations during the 
autumn of 1905, and is now in satisfactory operation. The company 
has adopted the “ Curtis ” type of turbine, which effects a great economy 
of floor space as compared with reciprocating engines. Further exten. 
sions with the same type of machinery are now under consideration. 

In regard to tbe company's investments in provincial electricity supply 
companies, it is reported that both the Bournemouth & Poole Electricity 
Supply Co. and the Scottish House-to-House Electricity Co. have made 
satisfactory progress during the year. 


HOVE ELECTRIC LIGHTING CO. (LTD.)—The net profits increased from 
£11,807 in 1904 to £12,490. 58. 5d. in 1905. At Dec. 31 there were 1,374 
houses, representing the equivalent of 92,194 8 c.p. lamps connected, 
against 1,236 houses and 82,968 8 e.p. in 1901. The units sold were 
901,384, against 820,781. The balance from 1901 (£325. 9s. 11d.) added 
to the net profit for 1905 makes an available balance of £12,815. 15s. 44. 
After deducting ioterest, interim dividend and income tax the surplus is 
£7,851. 128. 5d. The directors propose to place £3,250 to reserve, to add 
£250 to maintenance and renewals fund and to declare a final dividend 
(payable April 12) at the rate of 10 per cent. per annum (making 9 per 
cent. for the year) and to carry £965 forward. Capital expenditure during 
1905 was £3,360, chiefly in mains. 


LONDON UNITED TRAMWAYS (1901) (LTD.)—The chairman (Mr. C. J. 
Cater Scott), in moving the adoption of the directors’ report and 
accounts (abstracted in our last issue), said the condition of their 
line was exellent, except about 2 miles of line running from the 
south side of Kew Bridge to Richmond. It had always been their inten- 
tion to rebuild and reconstruct that line and to convert it from horse to 
electric power. Delay had occurred owing to negotiations with local 
authorities, but they intended to take in hand the reconstruction of the 
line at once and convert it to electric traction. Generally, they found 
that as soon as they proposed to give an efficient tramway service all the 
local authorities were up in arms, and trying to squeeze them in some 
Way. They had a tramway in Richmond which the company wish 
to make a thoroughly up-to-date concern by altering it from 
horse-power to electricity, and yet the council were trying to insist 
that if the company extended across Kew Bridge they should put 
down the conduit system, which was more expensive. When they 
bad completed the works which they had in contemplation, they 
would have about 55 miles of tramways in operation. About 30 per 
cent, could be acquired by various locat authorities on the Tramways 
Act terms, the remaining 70 per cent. being acquirable on “ going- 
concern" terms. If they took the average life of those 55 miles, it 
amounted to about 20 years. Last year they had 37 miles in operation and 
9 miles in construction. On Thursday week, of those 9 miles they opened 


44 
miles in operation. Now they were taking in hand something like 8 miles 
more, which would link up the eastern end of their Surrey group of 
Kingston and Surbiton, passing on from Wimbledon to the L.O.C. tram- 
ways at Tooting. When they had done that they would have 55 miles in 
operation. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— The report of directors 
for the year ended Dec. 31 shows that capital expenditure, which at the 
end of 1904 amounted to £1,539,582. ls. 11d., has reached £1,696,007. 
7s. 8d., an increase during the year of £156,425. 5s. 9d. The greater 
part of this sum was expended in the erection of Fisher-street sub-station 
and on other works congequent upon the sale of Bardinia-street genera- 
ting station, and also on further extensions of the system of low-pressure 
distribution. Towards meeting this expenditure some of the securities in 
which the portion of the Marylebone purchase-money representing repaid 
capital was temporarily invested have been sold. The sales resulted in 
a profit of £4,119. 14s. 7d., which has been carried to a special reserve 
fund against depreciation of investments generally. £10,000, part of the 
amount awarded to the company for the sale of the Marylebone portion 
of its undertaking, which was paid into court pending the settlement of 
questions of title, has since been received. After deducting therefrom 
the cost of certain severance works, and giving effect to the final adjust- 
ment of arbitration and other expenses, there remains & balance of 
£2,649, 8e. 3d., which has been carried forward. A considerable portion 
ot the Marylebone business was taken over by the Borough Council on 
Aug. 6, and since that date further portions have from time to time been 
transferred. At the end of the year about one-third of the business 
remained in the hands of the company. Tbe gross revenue for the year, 
ineluding that received in respect of the Marylebone business remaining 
in the hands of the company, amounted to £269,007. 9d. 3d., compared 
with £306,540. 15s. 3d. in 1904, when the whole of that business was 
included. There is, therefore, a decrease of £37,533. 6s. Working 
erpens( s, which in 1904 were £129,703. 9s. 9d., amounted in 1905 to 
£108,724. 19s., a decrease of £20,978. 10s. 9d. The balance at credit of 
revenue, before providing for depreciation, is £160,282. 10s. 3d. The 
directors have set aside £20,000, as an addition to depreciation and 
reserve fund, which now amounts to £236,355. 5s. 5d., carrying to credit 
of net revenue £140,282. 10s. 3d. This sum, with the balance brought 
forward from last account and other receipts, makes £171,496. 68. 3d., of 
which, after deducting interest, preference dividend, and other charges 
(including interest paid to St. Marylebone C.uncil under agreement’, 
there remains £102,219. 8s. 8d. The interim ordinary dividend at the 
rate of 10 per cent. absorbed £50,000, and the directora now recommend 
a further dividend of 53. per share (making 10 per cent. for the year). 
This will absorb a further £50,000 and leave £2,219. 83. 8d. to be carried 
forward. During the year new connections representing the equivalent 
of 80,834 8 c.p. lamps were added to the company's system, excluding 
Marylebone, and connections representing 260,524 lamps were transferred 
to Marylebone Council, leaving a total connection at the end of the year 
(exclusive of Marylebone) of 607,762 lamps. 


NBWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—The total 
units sold during 1905 amounted to 30,378,852, an increase of 13,246,699 
over 1904. The units cold for power amounted to 21,479,493, and bulk 
supply to the County of Durham Electrical Power Distribution Co. and 
the County of Durham Electric Power Supply Co. to 6,190,709. The 
profits, including £872. 83, 11d. from 1904, were £74,653. 1s, 9d., out of 
which there hava been paid interest £12,354. 198. 7d., interim dividends 
£18,514. 15s. 5d., leaving £43,783. 6s. 9d., and the directors recommend 
payment of a further preference dividend of 24 per cent. on the amount 
called up, and 54 per cent. on the ordinary shares for the half-year (making 
5 per cent. and 8 per cent. respectively for the year). £12,500 has been 
transferred to depreciation account, leaving £1,354. 6s. 9d. to be carried 
forward. The depreciation account now stands at £156,000, capital 
expenditure during the year, necessitated by the further extension of the 
Carville power station and of the system generally, was £45,037. 2s. In 
order to meet expenditure on current and future extensions it is proposed 
io take powers for the increase of preference and ordinary share capital 
by £250,000, and to oreate second mortgage debentures to the extent of 
£250,000. £175,000 of these debentures are to be issued in the autumn. 


OXFORD ELECTRIC CO. (LTD.)—At the meeting last week the chairman 
(Sir Henry Mance) said the lamps added during 1905 were equal to 7,928 
8 c.p., bringing the total to 73,000 8 o.p. There were 140 new customers, 
or exactly the same number as in 1904, but the number of lamps added 
was less than in the preceding year. A new anit of plant (E.C.C.-Belliss 
set) had been installed at the works, also & Babcock & Wilcox boiler. They 
were gradually spreading their mains north and east. ‘The hire-purchase 
system of wirlng continued to be popular. They had added 51 new cus- 
tomers on that system during the year, and those additions had brought 
on 1,500 8c.p.lamps. The cost of production at the generating station 
in respect of the units delivered had fallen from 1:65d. to 1:47d. per unit, 
and the total costs had been reduced by about ,d. In regard to the 
rates, the directors considered their new assessment excessive, and 
their expert advised them to appeal, unless the Assessment committee 
assured them that more reasonable figures would be accepted. 


SOUTH LONDON ELECTRIC SUPPLY CORPN. (LTD.)—The total re- 
ceipts for 1905 amounted to £76,473. Os. 9d., and the outgoings to 
£43,990. 4s. 10d., leaving £32,482. 15s. 11d. as gross profit. After 
making adequate allowance for depreciation and preliminary expenses 
and provision for interest, the balance is £22,042. 1s. 10d., out of which 
the board recommend payment of a dividend at the rate of 4 per cent. per 
annum on the ordinary shares, carrying forward £9,042. 1s. 10d. At the 
end of 1905 there was connected to the company’s mains the equivalent 
of 120,412 8 c.p. lamps, an increase during the year of 13,412 lamps, 
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while signed applications were then in hand for a further 5,000 lamps. 
The total number of units sold in 1905 was 10,144,995, an increase of 
939,653 units. The increase in revenue has not been correspondingly 
larger from the fact that in order to meet the severe competition with the 
gas company the Board decided on making a substantial reduction in the 
price for lighting as from July 1 last, which means a rebate to the con- 
sumers of about £4,000 per annum. Lambeth Borough Council’s action 
against the company, which was decided in favour of the company, is to 
be appealed against. 


VICKERS, SONS & MAXIM (LTD.) —'The report for 1905 states that the 
year’s working has been satisfactory. All the large branches of the com- 
pany’s business have contributed to that result, but the directors are 
especially pleased to note that the improvement is largely due to increase 
in business done with foreign countries, both in goods manufactured at 
home and in those made to the company’s systems abroad. The pros- 
pects for 1906 are satisfactory, and an interim dividend of 5 per cent. on 
the ordinary shares will be paid on Aug. 1 next. The directors now 
recommend a final dividend of 2s. each on the ordinary shares (making 3s., 
or 15 per cent, for 1905", leaving a balance to carry forward of £215,146. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, LIENS, &c. 


— — 


NEW OOMPANIES. 


ACOESSIBLE BATTERY & ENGINEERING CO. (LTD.) (87,644.)—Reg. 
Feb. 19, capital £1,500 in £1 shares, to acquire business carried on as 
the Accessible Electric Battery Co., to adopt an agreement with A. J. 
Fippard and C. L. Cartwright, and to carry on the business of electrical, 
mechanical, and chemical engineers, electricians, suppliers of electricity, 
manufacturers of and dealers in electric batteries, cells, and other 
apparatus, &c. Subscribers, C. B. Marshall, T. Hucklebridge, A. J. 
Fippard, electrical engineer, C. L. Cartwright, C.E., D. W. Ratliff, elec- 
trical engineer, E. Ward, electrical engineer, and H. Childs. First 
managing directors, A. J. Fippard and C. L. Cartwright (both permanent). 
Reg. office, Victoria-street, Westminster, London. 


A. T. BOULTON & CO. (LTD.) (87,799.)— Reg. March 2, capital £1,000 
in £1 shares, to acquire the business carried on by H. Maskell as A. T. 
Boulton & Co,, and to carry on the business of electrical and mechanical 
engineers, art metal dealers, ironmongers, manufacturers of and dealers 
in electrical appliances and machinery, &c. Reg. office, 19, Craven- 
terrace, Paddington, London, W. 


CALEDONIAN ELECTRIC WIRE CO. (LTD.) (6,109.)—Reg. in Edinburgh on 
Feb. 19, capital £2,000 in £1 shares, to cover and insulate wires, cables 
ane other metal conductors used for electrical or other purposes, and to 
carry on the business of electricians, electrical and mechanical engineers, 
&c. Firet directors, Henry W. Warde, Percy J. Sims and W. J. Walker. 
Reg. office, 65, Renfield-street, Glasgow. 


W. G. CANNON & SONS (LTD.) (87,796.)—Reg. March 1, capital £3,000 
in £1 shares, to acquire and carry on the business of electrical, gas and 
steam engineers, &c., carried on as W. G. Cannon & Sons. First direc- 
tors, J. A. Cannon, A. C. Cannon and W. V. Cannon. Reg. office, 107, 
London-road, Southwark, S.E. 


COMMERCIAL INDIA RUBBER MFG. & SUPPLY CO. (LTD.) (87,760.) 
Reg. Feb. 28, capital £5,000 in £1 shares, to acquire business carried on 
as the Commercial India Rubber Mfg. & Supply Co. and to manufacture 
and deal in indiarubber and rubber goods, including electrical appliances 
and requisites. First directora, F. W. Ingram and S. Baster. - 


IMPROVED ELECTRIC TRACTION (LTD.) (87, 822.) — Reg. March 3, 
capital £15,000 in £1 shares, to acquire certain contracts and propert ies 
and to carry on the business of proprietors and manufacturers of motors, 
motor cars, engineers, electricians, &. Reg. office, 60, Coleman-street, 
London, E.C 


KRYPTOL SYND. (LTD.) (87,682.)— Reg. Feb. 21, capital £15,000 in 
£1 shares, to acquire the British patents, trade marks and rights in respect 
of * Kryptol,” and to carry on the business of electrical, mechanical 
and general engineers, founders, metal workers, &c. Subscribers, A. 
Voelker, electro-ohemist, H. Hälssen, G. H. Daniell, C. Tucker. C. H. 
Barham, A. Gallenkamp, and A. E. Glover. First directors, A. Voelker 
and H. Hälssen. Reg. office, 6-8, Scrutton-street, Finsbury, London, E.C. 


LLEWELLIAS & JAMES (LTD.) (87,662.)— Reg. Feb. 20, capital £100,000, 
to acquire the business of Llewellins & James, electricians, mechanical 
and general engineers, makers of electrical plant, & M. First directors, 
A = Howell (permanent governing director), H. L, Wethered, and C. A. 

almer. 


NAIROBI ELECTRIC POWER & LIGHTING CO. (LTD.) (87,728.)—Reg. 
Feb. 23, capital £30,000 in £1 shares (12,000 preference), to adopt an 
agreement with Z. Hirtzel and to carry on in the said Protectorate and 
elsewhere the business of producers, suppliers and sellers of electricity, 
&c. Subscribers, Gen. Sir 8. de Burgh Edwardes (100 shares), E. M. 
Preston, engineer (2,000 shares), Major L. H. Vidal (100 shares), A. G. 
Preston, engineer (1,000 shares), and W. H. Hooker, T. A. Glenny, 
and J. H. Parker (10 shares each). First directors, Gen. Sir S. de Burgh 
Edwardes, K.C.B., E. M. Preston, and Major L. H. Vidal, Reg. offices, 
25, Martin's-lane, Cannon-street, London, E.C. 


RHONDDA TRAMWAYS CONSTRUCTION SYND. (LTD.) (87,772). —Reg. 
Feb. 28, eapital £250,000 in 2,500 shares of £100 each, to construct and 
equip tramways authorised by the Rhondda Urban District Council 
(Tramways, &c.) Act, 1902, and to electrify the existing horse tramways 
belonging to Rhondda District Council. The Council has undertaken to 


grant a 42 years’ lease of the tramways (when constructed) to the Rhondda 
Tramways Co. at an annual rent of £2,250. This syndicate will receive 
from the Rhondda Tramways Co. for the construction and equipment, 
debentures and shares not exceeding £450,000. The syndicate has 
entered into a contract with the National Electric Construction Co. for 
the construction and equipment of the tramways, and the National Elec. 
tric Construction Co. has contracted with the Rhondda Tramways Co. to 
manage the tramways for six months after they are opened for public 
traffic, or longer if required. It is not intended to erect a generating 
station, but negotiations are in progress for obtaining sapply in bulk. 
The subscribers are L. B. Schlesinger, J.C. Saunders, B. Bernheim, J. T. 
Jervis, M.Inst.C.E., W. B. Cownie, M. M. Keyser, and E. Morley. First 
directors, L. B. Schlesinger, J. C. Saunders and B. Bernheim. Secretary 
and reg. office, W. B. Cownie, Qneen Aune's Chambers, Westminster, S.W. 


ST. HELENS CABLE & RUBBER CO. (LTD.) (87,774.)— Reg. Feb. 28, 
eapital £10,000 in £1 shares, to acquire the business of the St. Helens 
Cable Co. (Ltd.), to &dopt an agreement with Callender's Cable & Con- 
struction Co., the British Insulated & Helsby Cables and Siemens Bros. 
& Co., and to carry on the business of cable makers, manufacturers of 
indiarubber goods, wire rope makers, suppliers of electricity, electricians, 
electrical and mechanical engineers, &c. The number of directors is to 
be three, one of whom is to be appointed by holders of shares num. 
bered 10 to 4,206 (known as Callender Co. shares), one by holders of 
shares numbéred 4,207 to 8,703 (known as the B.I. Co. shares) and the 
third by holders of the remaining shares, numbered 8,704 to 10,000 
(known as the Siemens Co. shares). First directors, T. O. Callender, J. 
Taylor and G. yon Chauvin. Reg. office, Warrington, Lancs, 


STATUTORY RETURNS. 

CENTRAL BLECTRIC SUPPLY CO. (LTD.)—According to return to Feb. 13 
capital is £100,000 in £5 shares, all of which have been taken up and paid 
for in full. Mortgages and charges, £336,876 4 per cent. guaranteed 
debenture stock. 

DIRECT UNITED STATES CABLE CO. (LTD.)—In return to Feb. 13 
capital is £1,300,000 in 65,000 shares of £20 each, of which 60,710 have 
been taken up. £1,214,200 is considered as paid. Mortgages and 
charges, nil. 

EASTERN TBLEGRAPH CO. (LTD.)—The return to Feb. 7 gives capital 
as £6,000,000 in £4,000,000 ordinary and £2,000,000 preference stock, of 
which £3,999,890 ordinary and £2,000,000 preference have been taken up. 
£5,999,890 has been received. Mortgages and charges, £1,907,704. 

ELECTRIC CANAL HAULAGE CO. (LTD.) —Return to Feb. 19 gives capital 
as £3,000 in £1 shares, of which seven have been taken up. £7 has been 
received. Mortgages and charges, nil. 

EUROPE & AZORES TELEGRAPH CO. (LTD.)—In return to Feb. 8 
the capital is £200,000 in 20,000 shares of £10 each, of which 18,146 
have been taken up. £10 per share has been called up on 12,578 aud 
£125,780 bas been received. £55,680 is considered as paid on 5,563 
shares. Mortgages and charges, nil. 

GENERAL ELECTRICAL INSPECTION CO. (LTD.)—According to return 
to Feb. 12 the capital is £10,000 in £1 shares, of which 1,907 have been 
taken up. £7 has been received and £1,900 is considered as paid. Mor:- 
gages and charges, nil. 

LANCASHIRE ELECTRICAL ENGINEERING CO. (LTD.) Iu return to 
May 6, 1905 (filed Dec. 31) capital is £5,000 in £1 shareg, 1,883 of which 
have been taken up. £50 has been received and £1,833 is considered as 
paid. Mortgages and charges nil. et 


MORLEY ELECTRICAL ENGINEERING CO. (LTD.)—Return to Feb. 13 
gives capital as £5,000 in £1 shares, of which 1,524 have been taken 
up. £504 has been received and £1,020 is considered as paid, Mort- 
gages and charges £1,000. 


MORTGAGES AND CHARGES. 


BRITISH PROMETHEUS CO. (LTD.) A memorandum of satisfaction in 
full of debentures, dated Nov. 7, 1903, securing £2,250, has been filed. 


LLANGOLLEN & DISTRICT ELECTRIC LIGHT & POWER (LTD.)—Àu 
agreement for further charge, dated Feb. 23, 1906 (endorsed on debenture 
dated Feb. 4, 1905), to secure £600, charged on company's undertaking 
and property, present and future, including uncalled capital, has been 
registered. Holder, 8. L. Jones. 


W. R. SY KES INTERLOCKING SIGNAL CO. (LTD.)—A trust deed dated 
Feb. 27, 1906, to secure £15,000 debenture stock, has been registered. 
Property charged, leasehold premises at Clapham and company's general 
assets, except uncalled capital. Trustees, J. E. Nichols and A. H. Johnson. 

TYPEWRITING TELEGRAPH CORPN. (LTD.) —1ssue on Feb. 16 of £410 
debentures, part of series created Nov. 14, 1904, to secure £3,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital, No trustees. Previously issued of same series, £740. 


CITY NOTES. 


— — 


MEMORANDA (March 8).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 29:1d. per oz. Consols 90,4,—90,°, for money, 90! !—-9013 
for account; 24 per cent. annuities 89}—89}. Consola Pay Day, April 4. 
Stocks and Shares Continuation Day, March 26; Ticket Day, March 27. 
Pay Days, March 9 and 28; Mining Share Carry-over Day, March 23. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
transfer books and register of members will be closed from 10th to 
21st inst. inclusive, preparatory to payment of dividend on the ordinary 
shares for the year ended Dec. 31. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| DAVIS & TIMMINS (LTD.)— The directors recommend payment of the 
s'x months’ preference dividend and 12 months’ dividend on the ordinary 
shares at the rate of 8 per cent. per annum. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—In addition to the dividend 
at the rate of 10 per cent. per annum on the preference shares, the dircc- 


tors have decided to pay a dividend at the rate of 4 
the ordinary shares for the half-year ended Deo. 


GENERAL ELECTRIC CO. (LTD.)— The transfer books of 


per cent. (tax free) on 
31, payable April 2. 


the 4 per cent. 


debenture stock will be closed from 19th to 31st inst. inclusive. 


MACKAY COMPANIES.— The regular quarterly dividend of 1 per cent. 
on the preferred shares will be paid on April 2. The transfer books will 
be closed from March 19 to 31 inclusive. 


RAND CENTRAL ELECTRIC WORES (LTD.)—During February 824,000 kw · 
hours were generated, 70 a gross revenue of £7,700, compared with 


739,000 units and £6,950 in t 
STOCK EXCHANGE NOTICES.—The 


been asked to grant quotations to a further issue of 3,000 
ordinary shares of the Bournemouth & Poole Electricity 


e corresponding month of 1905. 


Stock Exchange Committee have 
£10 fully paid 
Supply Co. (Ltd.) 


and $53,000,000 $1,000 4 per cent. collateral trust bonds of the American 


Telephone 2 Telegraph Co. 


WESTERN TELEGRAPH CO. (LTD.) —The directors have declared an 
interim dividend (payable 24th inst.) of 3s. per share (or at rate of 6 por 


cent, per annum), tax free, for the quarter ended Dec. 31, 


The transfer 


books will be closed from 17th to 23rd inst. inclusive, 


COLONIAL AND FOREIGN INVESTMENTS. 


bl "1 Price MT DIVI- | BUSINESS, 

: 3 NAMB. Wed. | BE DEND | WEER TO 

B | | Mar. 7. 45 DUE. | Man. 7 

| ELEOTRIS RAILWAYS. High Lov. 
van Or M rw 15 
5| 8/0 mes. =æ.. | 8]32—? 4 8 O Ap, Oct ir 21 
5| 2,9 | Do. or Mx oum Pox Deb. MN bj- 410 0 = 0^. 6 

88. s Stoc)! 141 —ls4 | 4 8 3 - vis 2 

St. 6 2 Les. ge dg 5X Deb. 

6 %% „ „ „ „„ „„ 6Vâ 2 62 2 0 % 62 104 —100 4 14 3 a 07i 1014 
985 Brisbane Electric Trams. Invest. A | 
5 Do. 6 Oent. Cum. Pret. . {q-4 6 1 4 am 47% oe 

Bt. d Do. ad per Cent, Db Db. Prov. Gia. (3 16 413 9 = ee es 

Bt.) 6% | British umbia Elec. Riwy. 

! Def, ...... 20 —173 | 417 6 E e" : 

Bt. 5% Do. Pret. Ord Den 110 —1.3 4 8 4| . jj .. 
10 52 | Do. 6% Cum. Perp. Pref. Stock. 103 —111/4 10 0| Z = 
44 4X Do. per Cent. at Mort. Dbe, 10$*-—10652|4 5 9 a " 

100 48% | Do. Vancouver ner Power Debs. ...! .02 —10: | 4 6 0 ER 104 vs 
b Beene Ayre and Belgrano oOrd. 13 -! 5 0 6 & bi 311 
6| 8/0 nS 8 por Cent. oA" Cm. Prei. 54-64 419 0| a pr us 
b 8/0 osooso "De *0000090000000000* t — 5 4 0 a i 5Ì ] ee 

Bt. b — b Cent. © %%% %% 106 —luo 4 19 6 — oe | os 

Bt. b Do. 6 and Deb. 1 840 969592 oe 102 —1 05 4 16 0 a . ee 

St. 5% | Buenos Ayres Elec. Trams (1901) 

BOFOCOSHS 4462800 Oe HESS Se GOseStesrsenege {9 — 201 4 19 0 ee ee ee 
1| 5j% Buenos Ayres Grand National 
537 Pref. Debs. EREET) Seeeneens 12 — 106 6 4 8 ee 104 P 
1c0 6% Do. 6% lat Deb. Bonds. 9.999 moe 102 —1¢6 6 18 0 ee ee ee 
6| 5,6 | Celoutte Tramways (Nos. 1 to 106) 19 100 4 4 C - 10 I 
b| 3/6 | Do. Nos.105,00 ‘Boo (red 09 09 —f8j " — 15 | ME 

10 d. cape iiie Ast Deb. Btook red). | 106 —us 4 8 22 7 
1 SE 1 511000); 

St. 6% Colombo Trams 4 & Lig. 5* lst Mt. 

Pes. (red OO of ene eee 1 2 —1C4 4 16 0 oan ee = 
5 | Havana Elec. Ry. Con. Mt. 6% 
$1,000 50 year Coup. Pd £6 —9£57|5 2 0 97 | 90] 
St. Kalgoorlie Elec. Trams 5% sA” | 
Deb. Stc ck 2 „ „66 66 „„ „ „„ eo „ 91 —91 ve ees 

St. .. | Do. t "B Ditto anri 83 — 88 : 844 | 82 
1) .. | Lisbon Elec. Trams Ord. . e| J lye ^ 25 bi 
1| 0/7} | Do. 67 Cum. Pref. ............ 14—1 4 74 . 35 

160! 5% Do. 5% Reg. Mort. Deb 160 —1.3 4 17 0 x Am 

st. bx | Madras Elec. Trams 5% Deb. Stk. 1 1 — 108 | 417 0 Ja, Jul oe 

4000 6% | ¢Montreal St. By. Bt'g 6X Mort. 

Debs. 8 66 „ „ %%% „% „ 6 6 „6 „„ „6 „ 111 —1(03 4 17 0 i a ee 

100 Do. 3% Debs. der r. 112 — 104 4 60% . č 

Bt. 5 Peri (W à.) ec. Trams, Ist M | 

Deb. * cet 0099 e... 16 Is 4 12 6 | "m " 

.. | $2 | Bao Paulo Tramway, Light an 

Power Co. $100 Btock..........| 147 149 $ 7 8! .. pu Ses 
* 57 Do. 5% 1st Mt. $500 Dbe. [. JS „„ t4—101% 4 19 0 | ee 1:0 101 
ELECTRICITY SUPPLY. | 
5 . | Adelaide Elec. 8'ply Co. 6% Cu. Pr. 215 i e 3 - eu 
5, 8/8 | Oalcutta Elec. (1-30, O00) 160, . , i 
10| (X | City of Wellington Elec. Lt. and | 
Power 5% Reg. 1st Dbr. CE sens 50 —52 4 16 0 ee se 
e. | 57 | Cordoba Lt. and dichas lat Mt. 
8tk. £100,000 6% B ds e 04 —9¢ 5 4 0 g " * ee 
b; .. | Elec. Ltg. & Trac. Co. of Aust. | 
62 Cum. Pref. „ 6% % % „% %%% „% %%% % „%%% 23 — 8 ee | ee = 
8t. 6x Do. b Debs. „ „%%% %% „„ „„ 85 —9? 15 9 4 a ee 

10 | Havana leotricity Co. Shares. 73 - 83 z = 

100 5% | Po. 5%Dbs.iss.at 95 ‘Scrlp,all pd. 92 —14 55 6 8 oe 

St. 26/2 Ino lan Elec. Sup. and Trac, | 

Db. St. Rd. Prov. Certs..........| 110 113 | 5 6 0 eo |L ul 
15:38d| Kalgoorlie Elec. Power & Lig. 
6 Li 95060909090 000090000000 DEO i -1 6 0 0 eo LE 48 
1 1/0 Ban Electric 1,4-1,, ae a o- e 
.. | River Plate Electricity Co. Ord.. 12 11 ss on BC. 
11/1 Do. 67 Non. Cum sese] 41 Dh E oe 2 gp 
8t. 5% Do. 57 Deb. Stock 2 2 „ „ es ow 101 — 103 4 17 0 ee ee 
5| 8/0 | Rosario Klec. Co. 6% Pref.(1-12,000)| 51—5 |5 44 Hor es: 
59180 Do. (12, 001-20, 0 a... 5 8 8 0 — s P» 
100; 43% |” Royal Eleso., Montreal 43% lat 
E Shawinigan Water and Bo rer 5% 100 —103 4 7 b Ap, Oct - 8 
x: ater an wer 
Bds., erip cee meee meee € 9 ee >o we 102 —101 4 16 0 ee oe ee gh ee 


. 15 In oaloulating the yield, allowance has been made for accrued interes) bat not the yield, allowance has been made in acorued interes) but not 


for redemption, 


¢ Ex Dividend, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


of LAS IT BUSINESS, 2 LAST Ca | EATR? BUSINER 

E |DIVI- NAME. Wed.. YIELD. E DIVI- NAME. Wod., WEEE to 

w |DBND Mar. 7. ED | Man. 7. DEND Mar. 7. ED. MAR. 7. 

ELESTRIGITY SUPPLY. ana E 4 ELESTRIG MANUFACTURING. Re. 27 4. 
104% | Bournemouth & Poole Elec. Sap. Ord. 193—196 | 6 6 0 ec NP UD ]| 64. | Alliance Elec. Co. 6% Cum. Pre... 1 | 5 6 6 
10 48 Do. M per Oeni. Cum. Pref eee pes %. 10 210 4 5 9 eo ee ee ) 0 td. Aron El. Met. sx Om. 1.28229 2 — 14 —1 rd 
160 6/0 De Cum. Second Pref. . . .] 11 —19 |5 0 0 ex 1113 1; 1,7} | Babcock & Wilcox Ord. .............. 81— 4 414 t 

Bt. 220 San., per Gent Deb, Stock ied) - 106 —108 4 8 3 as 05 s Ii, Do. Frakt. IN — 185 | 51010 
t JEL Lt. & PowerShares)! 53-53 |415 8 i ap t| 40 | British Insulated & Helsby Cables Oed | 6 —7} | 510 0 
Bt. HR lst De bs 108 —108 4. 5 0 = oe | ee, B 8/0 ] Do. 6 Cent. Prof.. eee ese 0000. 11—14 4 16 t 
t Brocopton & Kensington e 81— 586 — wy 1E st. Do. - 44% lat Mort. Deb. (red. . . 108 —1:6 | 4 411 
t| 8/6 | Do. Cont. Prof. . .. g. — 314 6 Mar. S ..| .. [| Bt.|- British n-Houst'né}Z1stMt.Db | 98 —100 4 10 
Bt. % Contra} Sup.Co.4%Guar-Db.Btock 102 —1 816 8 - c e t! .. | British Westin 6 aanst daot W- ee 
b t er .End&CHy)ELSup.Co.| | -j 415 0, Feb, Asg 61.4. St.] «X | Do. 4 per Cent. Mort. Deb. „80 —& | 414 0 
B 2/8 Do. per Cent. Pref. .... Gee 999 0690000092006 7 f —b á 8 6 Feb, Aug sti oe i $ - x %%. ee 

Bt.) 4 Do. Deb. Stock (red. 05500009 600005 101 —108 8)7 6 e ; 2: 3 Do. 6 per Cent. Pref. Non "P 11—3 6 0 0 
HH Do. A Sum Om. Pref. 41 £M : z= (| a IER 40 +P per Cent. Perp. 1st Deb. Btocà » -49 t 2 

se «ecce ee = en @e 0. " 999 eee oe = 
5| 2/8 Chelsea Electric Su — st 6 4 6 | March ..| . : ` 5.0 Calendar Cable Can. 11 — 2 |6 0 0 

St. 43% |* per Cent. Y Btook (red. -. 108 —110|4 1 6|Jn,Dec. b Do. ö per Cent. Cum. e eee. E126 |-4 8 4 
10| 5/0 | City of London Electrio Ligh 1G3—1:3 | 6 9 0|Feb,A Bt. d: Do. dl pes Conk Int Mort rd) 164-1104] ; 
10 en Do. 6 per Cent. Cum, Pref. ............| 17$—144 | 4 4 2 | Jan, July | 13,’ 13} | J| 4 J. Castner-K ellner Alkali Co 5 N 56 1 0 
St. y 4 " Do b per Cent. Deb. Btock (red. )ee 128 —] 20 8 19 4 In, Deo @ec oo 2 Bt. Do 43% lst Mort. Deb. (re % 95 —10. 4 10 0 
B$.| 4X Q7 and Deb. Stock (red.) .. .. | 100 —1(2 | 4 8 s M 1|? ^ Chadburn's (Ship) Telegra wee} 15$à—15|710 0 
5 47 ce SED urham Elec.P. D.Ord. “ot 77 —9 72 3 17 8 April, Oct 22 e 1 71d. Do. 6% Cu e ef. e8 eo es »9 Ce or i$ o 3—1 Y 6 8 0 
b 64 | Do. Po. 6% ron cum. pref. . tt g | 458 0 Anil, Oct 8| 1/6 | Crompton and Co. (Nos. 1 to —-} 3 9 v 
10 4/0 | County of London Elec. Supply Ord. .. Sts 4 6 6 "i 100| 5Y |* Do. 5 per Cent. 1st Mort. Debs. (red.) ef —1:7 |o 2 © 
10 6/0 Do, 6 Cent. Cum. Pref...... corocon 15$ —134 418 0 Mar, Bept i * 123 6 10/9 Dick, Kerr & Co. Ord.. „eee 906 tł- 6 8 0 
Bt. 447 Do. 4jX Deb. Stock (ali paid) (red.) 100 118 4 0 4 i b| 80 | Do. 6% Cum. ee eee, ^ bota | 6116 0 
Bt. . Bedond Deb. Stock Prov 100 —108|4 7 6 ei id 8t.| 44 Do. 5 b. 8 2. ee . C4 — 106 | 4 5 C 
p 20 | Folkestone Electricity Supply Oo. Ord —bg 416 8 b 2 Edison & Swan United A Ah. 8 277 e" 

6 2/8 Do, 5 er Cent. Cum. Pref. 62. %% ` 6 —5 1 11 9 ee 5 2/6 Do. (£5 paid) eee *09000009900000000990 -3 =e 

St. 4196 mno lst Deb. Stock (red.) . 101 104 4 6 6 č E Bt.| 4 Do, 4 per Cent. Mort. Deb. rd.) £6 —68 |411 0 
B 4/0 Vins mand ILLIS tired.) — 2 4 14 0 on ti St. 6 Do. 6 Cent. $n eb. Stock 000 · 9 —p97 6 8 1 
5 om pow oe tm IA i oe - 9.9.9 me / = 4 : : J j y . b B m Do. éd pe Cent. Cum. Pref Dei i l1- 5$ : : 0 

Pref. 0000006000009 000999 — an, qu 8 a Cent . 0$ —10 

Bt 4 Do. vag C 54 60 er red.) ..| (8 —1(1/ 319 2 — e 17 c Construction Oo. — dite : i-3 : 960 

st | 4 WD - 99 pr 7 Cent. Com. 5 SRM 2—yj |512 0 
Co. dolat Baton) fy Deb, Deb. — red.) 103 —105 | 816 0 ue | 2. st.“ Do. 4 per Cent. 1st Mort, Deb. (red.)) 8) — 470 

8| 1/98 ndo Ord. ..... 21—2 8 2 6 ; " 1¢| 6/0 | General o (1900) 5% .Pref..| 91-93 6 4 6 
b 8/0 Do: e Der Cent. Pe... *9509000090000099* t)—t 6 9 6 é oo St. 41 Do. 4 per ent lst ort. Do esae: [5 PA 99 4 1 0 
St. 4 Do. er Cent. lat Mort. Deb.......... 95 —101 8.19 2 Mr, n,8,D 291 t 50 Henly e Te €i Ord. 99000009 18 — 4 6 7 9 
5 10 etropolitan Electric Sup. Ord. esc t —f$ 510 6 Ap Oct 11 9 |] 9/8 t Do 4d Pret. ............... Wrks 12 -t 4 2 0 

5 P. 4 per Cent. Cum. "PP 53—5§ |4 0 0 Jan. July 55. Iel 15 india Ba ber, Gutta Percha, &o., 18 —) 212 6 

Bt. | 44% Do per Cent. Deb. Stock Ist Mort.| 110 —114 | 3 19 0 n, el -| -. io 6 Do. Cent. 1st Mort Deb (red ) 99 —12| 8:8 6 
8t. | MX 1255 . Mrt. Db. Stock (red.) 95 —97 | 812 8 a 96 | e5} ||| jo sh fMatber Platt ö per Cent. Deb — 111—121 1 1 8 
100| 44% Midian Corp. for P. D. let Mort. Db. 101 —1687| 4 7 4 E a 1| 1/23 | Bickardsons Westgarth Co. Li tand. 1 — 6 0 0 
10 74% | Newcastle & iat. Elec. e paid 1132-12 5 13 8 Feb, Aug d.] Do. (7 Cum. Pref. ... 3 — 1 |57 6 
100 44% | Do. 4jX Deb. ....... 2 . 10 J- 1073 4 6 6|Jap,July | . St. 44% | Do. 4¢7% Terp. Deo. Btock . ; 100 —lu2 | 4 8 8 

6| 8% | Newcastle Elec. Bu ply Ord. ...... ~| 85,—85/.|418 5 Feb, Aug £} 171% | Telegraph Construction & Maipten'oe| 84-16 | 5 0 0 
g| 5% | Do. Sper Cent. Nop. Cam. Pref. ..| o —6) |4 1 4| Feb, Aug í (0| «Y | Do. &perCent. Deb. Bonds, 1900 ..| 100 —02 | 313 6 
100 4% | Pe. 4% Mort. Deb. sed. 1907........| £9 —301 | 8:9 7 | Jon, July | .. 3| 1/0 | Vickers, Bona & Maxim, Léd., Ord.. 78-21 |4 8 6 
] 8% | Northern W 2 .. 38-34 |3 2 6 Mar, Avg| .. 3| cd. | Do. 57 Non-Cum. Preference ...... 154—)5|816 0 

100 44% | Io. d Rd . [10 —102 | 4 7 6 | Jan, July! Ist. ey To. 57 Non-Cum. Preferred . 1iz 120 | 4 0 U 
10 €/0 ene 9 . 185—141 | 4 16 8 | March... . St.] 47 | Do. 4% let Mont. Deb. Steck Red.. 166 —17 | 814 8 
100 4X 4 per Cent. ne iat Mi, Debs. -..... $8 —100|4 0 0 " | - Wacol 4| Do. 627 snd Mort. Debe., Ecd...... 105-18|4 3 8 

p| 2/6 Oziord Electric Ord. . . .. . . f(j-7 | 6 O o|Mamh ..| ..| .. Aube eod Kobinson Urà. .... S} 8 E 

st. 4% Do. €X Deb. Stock . . | 99 —101 | 8 19 0 m ps t| | | Do & per Cent. Cum. Prat. 4- j m 

b 4 E E quiim ares P 6 5 0 Feb, Aug 11 | 93 || 14% | Do. 4 per Cent. Ist Mort, Debs, ....| 8$ —87 |412 0 
$ 0 Pref ^000900099090000000* — 4 0 [ ] 7 ug iv 22 
r Cent. Deb. Stock (red.) ...| 97 —99 x EN Ny ad 

Bt.| 400 sait u Marketa Electio B Buon n leek ce sns TELESRAPHS, 

4 + $ per Cen ess.| 76 —80 0 - zx ee *African Direct Tel. 4% Mrt. Deb. —101| 8 18 6 

zr i South London Electric Supply Ord... xs 5 8 5 5 wer a od Amason Telegra 5 114 Th m 
J| .. | South Metrop'n Elec. Lt. & Power Ord. - 5 .. | - ilia] 5% | Do. 5X Debe, (red.). . . .. . . £3 En 518 6 

] 0 Do. Cum. Pref. 0008000000000 O00 TETTA 34— § 5 2 0 até )M "m Et. 21/0 Anglo-A merican 0000000900000000009090 sce 000900 66 —67 4 17 0 
Bt. 63 Do. eri Red.. Se eee e806 ees 16b 10 E. 8 8 one . . 8t: 82/9 Do. Preferred 000090000000050000000000000 ce: 113 —114 6 5 4 
6 en eene gie pI Or Ord. eee see 4. 41 |6 5 0 = 44 | «8 if gt, [10/0 | Do. Deſerred . . . . . . | 189—19 es 

pg 26 | Do. pg Cam esc | 5-5 [415 8 a brs! tA St. «Y | Commercial Cable 4 t Cent. Deb. Sti 7 —29˙ 34 0 6 
St. 43% Do. 447% 1 Mort. Deb. * 5 es Oe os 104 —106 4 5 0 ee en es 10 B Ouba Bub marine * 000090«00000099200090600000€ € —9 6 11 0 
6 0/0 Westminster Elec. Sup. Ord. [DOTT 10 —11 5 18 U Mar, Bept 14 075 10 20/0 Do. Preference 10 per Cent.......5..«.. 17 —18 |:] 11 9 

t 2/6 Do. 5 per Cent. Oum. Pret. *00*0999« 513 E 4 10 0 a 115 by 6 2/0 Direct Spanish Ord *99900509:59990009»00500* ; 8l b 11 9 

5 P * pre mirm paid TS x is "9 RC f RY DS 10 per Cent .Oum.Pref. . . .., fá—9 |5110 
Yy . (| 4 per e 0000060000000909 00000: 1004 —1(8; 4 7 8 

J -- ir PAR, A a PEAL, Onda TEREN oe ee 1 ee + 975 pet Gat nited States Oable. 008 000002 800 ene — y 4 6 0 
160 Do. E Y Com dx Pref NR . i$], 414 9 YA| ++ IH icc) 49% | Direct West India Cable cx Rg.Db Ara.) 0$ —lo a 8 6 

St. 44% Do. 7 let Mort. Deb. Stock ted.) .. 1(2 —101|4 6 6 2: «3, | .. St. st | Eastern .. cee. 147 —159 | 4 18. 8 
St. 4 B'bam MUR TTA M IC d. Stk. 101 - 18 | 4 7 9 us 10:4] St. 7% | Do. 84 per Cent. i Pref. Stock. | 91 —£8 315 5 
10 t Bristol Tramways and Carriage Ord. ...| 5] ad 5:9 0 Ted, Aus [8.4 Do. s yor geni, Mort. Deb. Bik. (rd.)| :074—10f4| 8 13 0 
10| 4 Do. Com. Pret. folly paid) .. . 1v —1C} | 8 18 0 s — 10| 9/6 | Eastern Extension .................. eee. 143-1} |411 6 
St. t be. .. eee *00c009209»96 104 —1(6 8 15 6 Feb, Aug 3 Bt. a Do. 4 per Cent. Deb. Btock . „oe, esse. 105 —107 t 14 8 
10 : Bin 8 pacer sae = A 6 —7 46 6 = 8è ice Eastern & B, African 4% Mrt. Deb.1900 99 —101| 8:9 3 
10 8,70 Do. 6 per Cent. Cum. Pref, „eee 13—1(] b 17 0 Feb, Aug 10 8 iH 26 4 Do. 4% Mauritius Sub. Debe. (red.)|101 —108 » 18 8 
Be.| 5 Do. 5 per Cent, P 1 Debs , 117 —120| 4 8 4 - ] 119 10! 5 G. N. (of Copenhagen) with cov pon 66 | 172-199 16 2 0 
St. 44% | Do. per Cent. 2nd Deb. Stock .. 98 —190 | 4 10 0 as 4| . licel e Halifax & Bermudadzxlst Mit. Db. (red.) $i (101 489 
Bt. Geniral don Ordinary Block eee 91 —98 | 4 6 0| June, Dec | t2 | 91 35/19 Indo-European ..—............ ec -| 57 — 510 0 
Bt. 42 Do. 4 per Cent. Pref. . . 108 —105 | 8 16 0 T :043 | .. 100 $1 Micka C ompanies Common an 850 
Bt. 4 . Deferred Stock .. *09«0020099009002 00090 81 —81 4 15 0 8 1 td 1C0 4% eference —tsset ess etc p 76412 5 6 6 
inc 4% | Do. 4 ver Cent. Debs.. . . . 110 —112 [8 11 3 „ ae 1| .. | Marconi’s Wireless Telegraph Co. - 14—14 E, 
St. 47 Choiing X, Eutten& Hmpit Per bi. Str.] $6 —£68 |4 1 € 9| .. ice aX | Pacific&Europe'nTel.4xGuar.Dbs.(rd.) 97—12|818 6 
6| x9 | City of Birmingham 1m. Cm.Prt| 53-0 |418 0 bl 10 17 West African Telegraph Shares ... PI -10 5 0 0 
100 4% Do. 4 per Cent. 1st Mort. Debs, ......| 101 —104 | 3 17 0 e "i as $ Wiest Coast of America ......c0ccccrorcesees t-1 as 
St. 13% City an eee 41 —43 | 4 7 0 Feb, Aug 12342 100] «x Do. 4 Cent. Deb. . e . ee 100 —10218 18 8 
St. 5 Do. 6 Cent. Perp. Pref. (1891) . . 120 —123 | 4 1 4 | Feb, Au Jo . | West India and Panama ................ - ES 
84. 5 1896) ...e, ee, 115 —118 4 4 8| ve | | 10e | Do. 6% 1st Pret.. el e 63 
St. 5 Do 19011. eesososessescesssseo] 113 —110 4 6 O A 100 .| Do. 6 per Cent. $nd Pret. .. —A! (7 es 
St. € Do. Cent. Perpetual Debs ......| 106 —100 | $33 4 | May, Nov 10 T CCl ey |* Do. b per Cent. Debs... . . . . .. 6 . ICO —ILB | 17 0 
10 Dabin nited Trams. (1896) Ltd., Ord.| 113—141 4 1 6 oe IC! 8/ Western piegreph Aer T 14)--15 |418 0 
10 6% [Do. r Cent. Pref. ..................... 144—114 |8 17 8 s «C| ey |* Do. 5X Debs. nd Beries, 1906) ... «| 100 —102 | 4 18 6 
10 rid IBEN ROTE . Pri. 8 44 —5 8 0 0 4M .. st. Do. 6% Deb. (red.) . . . .. 102 —104 | 8 16 10 
1 o rn, Piccadilly & Brompton 
: yer Bros. Sorip Certs. ...... 8—9 |4 81 8 aT us TELEPHONES. 

Bt. | 44% pu 35 . Elec. 1 ee | ies H 5 5 2: 4 .. Ist.. .. e b E Db. Stk.] 168 — 105 ʻi 
10 v l perial amwa 00000760506 „6% -! Mar Be t * @e t tbid el one ( J pea Go. 099-99. 99 8 —f 4 17 0 
10| 0 X t Do. 6 per Cent. f. e o] 153-18 | 12 0 Mar Sept ea ] em Monte Video Telephone Ord. ........ 15 4 0 0 
St. 4% |t Do. per Cent. Debs. ........... 10; —108 | 4 8 0 | Jan, July , 1/0 Do. 57 Pref. ...................- — H^ 1 6 0 0 
5| 2/6 | {ele of Thanet Elec. Trams & Lt. 6 BY Pr. $1—33 |9 8 € - St. 6 National Lo. Pref. Btook eee ce. ce e 114 —115 15 4 6 
St. 4% Lo. 4 per Cent. Deb. Stock . . .. CO —86 | 414 0 = m .. iet. j Do. Def. Stock ............... eceseeseseecses| 110 —112 | 4 8 8 
10 13 Liverpool Overhead Railway Ord . 8 iul 818 0 | Feb, Aug T 10067 Do. 6 per Cent. Cum. 1st Pref... ees| 12$-144]4 9 9 
10| 6 Do. 5 per Cent. Pref.........ccccovcsssesces 3—1 415 8 | Feb, Aug z s 10| 6/0 | Do. 6 per Cent. Cum. and Pref. . Jl] —D | 412 4 
Bt. 4 Do. 4per Cent. Deb. . .. . . .... 99 —102 | B 10 8 Jan, Jux : 6| 2 Do. 6 per Cent. Non-Oum. 8rd Pref... tà-!i$ |4 70 
10| 6 London United Trams. b% Cum. Pref. 9-5} 5 6 0 95. 9 [St. iix * Do. Deb. Stock 8j Cent, (red.) ... 9» —101|8 9 8 
St. 4Y | Do. 4 1st Mort. Deb. . 92 955 |4 4 0 c (£d | CES st.] 6 Do. 4 per Cent. Stock (red.). ... 103 —105 | 8 16 8 
Bt. Mersey Con. Ord. Stock. . . . eee 6 —8 o = 5 ae 1| 0/7} | Oriental ..... aan e eee. „E 14—1 412 0 
Bt. Do. 8 per Cent. Perp. Pref. . . 8 11 E = a WM of Do 6 per Cent. Cum. Pref, seoses] 14—1 470 
1 s Metro tan Elec. Trams Def. oos 90090009 11— ee ne es we St. 24/14 Do. 4% Red. Dab Stock TII e „ 97 — 90. 4 10 
1; 0/6 Do. 5% Cum. Pref. , es oce . 6% 1 —15 414 1 3 : .. | st.| 443, | Telephone Co. of Egypt 4j 4 Db. Stx. Rd.] 108 —1(6 4 4 9 

St. 44% | Do. 43% Deb. Stock ........ e| 104 —116 4 B 0 " 043 11043 bl & United River Plate . . o 71-174 ; 6 8 
$ - | New Gen. Tract. 6 per Cent. Cum Pref 1 is May =» 6| 9/0 | Do. b per Cent. Cum. Prof. —- —51 470 
10 10/0 Potteries ert. Fraction PENA 4-9 : 15 0 b'i aU ei st.] 5% |* Do. 5 per Cent. Deb. Stock (red.) .] 110112 4 9 8 
8. MO, | Do. 4 per Ceni, Deb, Sot e 1% 5 oe a FWABSIAL MVESTMENT, pd 

100 6% , Bunderland Dst.Elc.Trms. 5%1stMt. Db. 22 —95 5 5 0 š .. | 5 8,0 | Les. & Gen. Investment z5 86 9 0 

fi 5% Underground Elec. Rys. Co. of London 01 100 5 0 0 $ 9:4 | 10| $/0 | Globe Telegraph and — | 1) 14416 6 
Bt. 1 5 t Waterloo and City 101 14/8 7 8 Jane, Dio n 10 y 10 8/0 | Do. 6 poe Cent. Pref. . . spose. ni 400 
St. 417 | Yorkshire W.R. El. Tra. Co. 43% iat Debs.! 96 —97 | 413 0 | 964 10] 6% | Sutmarine Cables Trust (Cert.) , 197 Zis. 132 0 » 


* In calculating the ylelds, allowance bas been made for accrued interest bot E fot 8 t Ez Dividend, 1 The London Stock Exchange Committee have declined to quote theese. 
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WE report this week at considerable length the discussion 
on Mr. GEORGE WILKINSON’S proposals for checking the 
wasteful use of old and inefficient lamps by consumers, and we 
do not doubt that these expressions of opinion from different 
quarters will be found valuable by the supply station engineers. 
The lamp makers’ point of view was ably expressed by Mr. 
WILSON, but he made too much of the disadvantages under 
which he says lamp makers in this country suffer on account 
of the absence of “ grading " in supply station voltages. Per- 
haps the lamp makers have not been consulted as to this grad- 
ing, but we venture to suggest that the variety in declared 
pressures in this country should be quite sufficient to afford 
a market for the “ outfalls in 220-volt lamp manufacture. 


WHY is it that some manufacturers insist, in season and out 
of season, on the better conditions for manufacture that obtain 
in the United States and the Continent than in Great Britain ? 
Ten or twenty years ago, before this was the fashion, the 
British manufacturer, when he spoke in public, took the line 
that his goods were the best, although some foreigner might 
possibly be able to sell goods of inferior quality to his at a 
cheaper rate. Now he loses no opportunity to insist on the 
conditions which, he says, enable the foreigner to make the 
same class of goods as his own at a lower price. He is, in fact, 


To return to the question of the grading of lamp pressure: 
A buyer of lamps, after reading Mr. WiLsoN's remarks, will 
naturally say, if the American lamp maker can make his 
lamps cheaper, owing to this process of grading, we shall get 
better value for our money in America—either better lamps 
at the same price, or the same quality lamps as in England but 
at a lower price. He will therefore buy in America. Fortunately 
there is little foundation for Mr. WILSON’s complaint on 
this score, although his figures and data on other points have a 
practical value. We append a list of the various pressures 
and the number of supply stations using them. This list is 
derived from our tables of electricity supply works of the 
Uuited Kingdon, published last January :— 


Declared | Numberof | Declared Number of 
N Ta stations,  . prosedre. stations. 
100 | 48 204 1 
102 3 205 4 
104 | 1 210 28 
105 7 214 1 
107 ! 1 215 1 
110 8 220 81 
115 | 3 225 8 
120 1 230 125 
150 2 240 60 
200 77 250 10 
— — 


MR. M. B. FiELp's Paper on Idle Currents,” an abstract of 
which is concluded in this issue, is of much interest and im- 
portance in connection with the subject of heat losses occur- 
ring in the heavy conductors used with large alternating- 
current plant. It has long been known that these heat losses 
are greater than correspond to the C?R losses calculated on 
the assumption of uniform current density in the conductors, 
but we doubt whether anyone has suspected the existence of 
such a striking increase as Mr. FIELD finds in certain circum- 
stances by no means unusual with large machines. The 
Paper is purely theoretical, but the formule have been 
numerically worked out, and the results have been made clear 
in the form of curves. It is also seen from the discussion 


that some of the results are quite in accordance with experi- 


mental tests made by the Westinghouse Company. 


[d 


THE mathematical working is somewhat complicated, but 
the ideas involved are very simple. The current flowing 
through the conductors in a slot causes a leakage of magnetic 


too apt to forget that he is a business man, and to become a field across the slot, the density of which is greatest near the 


politician, 


top and least towards the bottom of the slot. The eddy 
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currents are, therefore, most serious in those conductors 
nearest the gap surface, and in some cases they cause an 
extra current density as much as 30 times that of the normal 
current density due to the load current in the main circuit. 
The copper losses may thus go up enormously. So much ie 
this the case that where there are several conductors in a slot, 
the one nearest the armature surface may give rise to less 
heat loss if made thinner and/of higher specific resistance than 
the other conductors. Of course, by so doing the heating due 
to the normal load current is increased, but the extra heating 
due to the eddy currents is so much more important that its 
reduction by these means results in a decided lessening of the 
heat losses. Similar considerations explain another apparent 
paradox pointed out by Mr. FIELD: that it is possible to use 
too much copper in large machines, and that in some cases the 
dynamo efficiency can be increased by using conductors of 
smaller section with slots of lesser depth. 


— eee 


IN an appendix to the Paper, which we do not reprint in 
our abstract, the author establishes a theorem showing that 
the heat loss involved in passing a current, C, through a 
conductor, or conducting network, is least when the current is 
distributed in the natural manner which results from Ohm's 
law assuming no disturbing E.M.F.s in the network. This is 
an old theorem connected with Ohm's law, and as the effect of 
the eddy current E.M.F. is merely to disturb this natural 
distribution, it is no new fact to prove that such disturbance 
must resultin increased heat losses in the conductors. Mr. 
FIELD goes a little further, however, for he proves that the 
total heat loss is the sum of that calculated assuming the 
normal distribution, and that caleulated due to the eddy 
currents considered separately. 


eee: cn 


THE “Juno” flame arc lamp, of which a description appears 
elsewhere in this issue, represents a new type of lamp of 
extreme simplicity. In the pattern described and illustrated, 
a hot wire is made use of for striking the arc, but when this 
has once been struck, the feeding of the carbons is done with- 
out the intervention of any clockwork or clutch mechanism. 
One of the two converging carbons of the “ Juno” lamp rests 
with its edge on a copper stop, and drops down by gravity as 
it burns away. Since the two carbons are mechanically con- 
nected at their upper ends, however, the second carbon feeds 
with the first, so that the arc remains stationary and of the 
same length. The arc is blown out to a“ flame by a magnet 
in the usual manner, with the result that the fringe only of the 
arc just touches the copper stop, and this stop, the makers state, 
will last for three months when the lamp is in ordinary use. 
Another obvious question is, what happens if one carbon 
burns away slightly faster than the other, due to inequalities 
in the material, as both must feed at exactly the same rate. 
One would expect the arc to lengthen in this case until it 
extinguished itself. As the makers state that the lamp has 
been found to burn with steadiness, however, the explanation 
may be that the striker,“ which is controlled by the hot 
wire in series with the arc and increases the deflection of the 
second carbon, affords sufficient regulation for this purpose. 


THE communicated contributions to the discussionsra Messrs. 
TWEEDY and DvDGEON's Paper on Overhead Equipment are 
of considerable value as records of experience. The South 
Staffordshire case is remarkable in several ways, especially as 
to the successful use of very light poles, and the small wear of 
the wire; but the service has to be considered as well as the 
lapse of time. Mr. TwEEDY'S statements as to undulating 
wear of wire at and near the points of suspension are confirmed 
in several quarters, but no satisfactory explanation is forth- 
coming. The point is so important that it ought to be inves- 
tigated; it is conceivable that a record, similar to Mr. 
TWEEDY's, from all the tramways which have been at work 
over three or four years would give strong indications of the 
true causes and how to avoid them. The discussion throws no 
light on the statement made in the Paper that brass insulated 
bolts fail more frequently than those of iron. It certainly is 
not a universal rule, and probably the nature and amount of 
the local atmospheric impurities would explain the facts. 
There is a plain way to get rid of insulated bolt failures, and 
that is to put the insulator at a safe distance from the bolt, 
and to make it of durable porcelain and not of organic sub- 
stances. 


ei oe 


In another column Dr. LEWIS JONES calls attention to 
RUHMER’s ingenious oseilloseope, which makes a graph of the 
discharge in high potential eircuits by mapping the length of 
cathode rendered luminous by the discharge. The visualising 
of the quickly-varying glow of the cathode 1s effected by a 
rotating mirror, and the method has, therefore, evident limi- 
tations in the direction of frequency. But since the lag of 
the glow is probably extremely small, there is no doubt that 
the oscilloscope method could be pushed to fairly high fre- 
quencies. The instrument will be of service in the examina- 
tion of the performance of induction coils ; to mention only 
one point, it should throw great light on the real function of 
the condenser usually used in shunt with the primary current 
interrupter. It appears also that it could be of considerable 
utility in high pressure alternating current supply stations for 
the direct observations of wave forms. 


— — 


Dr. LEWIS JONES gives some interesting curves of the induc- 
tion coil discharge. One shows very elearly the gradual rise of 
the make E M.F. and the sudden rise of net break E.M.Fe 
The concave dying curve of the break current suggests vividly 
the discharge of a charged body through a high resistance. 
Other curves make evident the action of the Villard valve in 
suppressing one of the phases of the induction-coil secondary 
current. We suggest that the double peak in the make curve 
is a consequence of the slow rise of E.M.F. at make, and of the 
Villard tube's property of yielding with suddenness. The 
double peak indicates that a sudden heavy and complete dis- 
charge occurs before the generation of E.M.F. has finished, 
and that a second follows as soon as the potential has risen 
again to that required to break down the Villard tube's 
resistance. The inclusion in the circuit of an inductionless 
resistance would probably prevent the doubling. This example 
serves to point to the great value of the oscilloscope as an 
instrument for testing and for research. 


THE ELECTRICIAN, MARCH 16, 1906. 


869 


Rugby Engineering Society.— A lecture was given last even- 
ing before the Rugby Engineering Society by Mr. J. M. 
Gledhill on the subject of ** High-Speed Tool Steel.” 


Electrical Engineers Volunteers.—The following notices 


appeared in the London Gazette for ‘Tuesday :— 

Supernumerary Captain (Hon. Captain in the Army) J. J. F. O'Shaugh- 
nessy is absorbed into the establishment. Dated September 5, 1903. 
Captain (Hon. Captain in the Army) J. J. F. O'Shaughnessy is seconded 
under the conditions of paragragh 90 of the Volunteer regulations for 
service under the Colonial Office. Dated October 14, 1905. Super- 
numerary Captain (Hon. Captain in the Army) J. E. Pearce is absorbed 
into the establishment. Dated Beptember 5, 1903. 


The Conroy Photometer.— Mr. A. P. Trotter informs us that 
the photometer illustrated on p. 850 of our last issue, in Fig. 8 
of Mr. K. Edgcumbe's Paper, is not his photometer but is the 
invention of Sir John Conroy. It is described in Proc. Roy. 
Soc., XXXV., 1883, p. 28, and in Palaz's ** Photometrie In- 
dustrielle "; Mr. Trotter's forms of photometer were described 
in The Electrician, September 20, 1895, and in Journal Inst. 
Elec. Eng., Vol. XXXII., p. 188. 


"Free" Wireless Telegraph Experiments. — One of our 
Australian correspondents informs us that the electrical staff of 
Hobart (Tasmania) postal department have received the sanc- 
tion of the Postmaster-General to make experiments upon 
communication with Tasman Island, a distance of 45 miles in 
à direct line, where a lighthouse has lately been established. 
The apparatus to be used will be largely of the experimenters' 
own construction, as it is stated that no expense will be entailed 
by the postal department in the matter. 


The Selenium Cell.—Some of our readers will remember 
an account of an “invention " for seeing at a distance through 
wires, which certain sections of the Press treated as of con- 
siderable importance a few years ago. In our issue of October 
20, 1899, we pointed out that the patent in question suggested 
no new practical development in the problem of using the 
selenium cell in this manner. According to the Vienna corre- 
spondent of the Standard, this patent, together with others 
taken out by Mr. Jan Szczepanik, were put up for sale by auction 
last week, but there was no bid for them. 


Cable Interruptions and Repairs. 

Date of Interruption. Date of Repeir 
Tarifa jer 6 6 % — Jan. 18, 1904 ee — 
Jamaica — Colon Jan. 10, 1905 — 
Cadiz—Teneriffo............ July 20, 1905 = 
Puerto Plata—Martinique.... Dec. 15, 1905 = 
Tangier—Cadiz ............ Feb. 17, 1906 — 
Santa Lucia—St. Vincent.... Feb. 19, 1906 m 
St. Vinoent—Grenada ...... Feb. 19, 1906 E 
Grenada— Trinidad ........ Feb. 24,1906 .. Mar. 12, 1906 
Porto Rico—8t. Croix ...... Feb. 26,1906 .. = 
Alexandria—Larnaca ...... Feb. 28,1906 .. — 
Guadaloupe—Dominica...... Mar. 8, 1906 Mar, 8, 1906 


Faraday House Old Students’ Association.— An enjoyable 
evening was spent by the Faraday House Old Students and 
their guests at the second annual dinner at the Florence 
Restaurant last Friday. Mr. C. D. Taite (President) was in 
the chair, and among those present were Mr. H. E. Harrison 
(Principal of Faraday House), Mr. C. P. Sparks (Past Presi- 
dent), Mr. Robert Hammond (Patron), Messrs. G. W. Partridge 
and S. F. Beevor (Vice-Presidents), Mr H. Foulds (Hon. Sec.), 
and Messrs. A. B. Anderson, Beales, J. E. Edgcome, J. S. High- 
field, Hugo Hirst, P. V. McMahon, E. T. Ruthven- Murray and 
A. H. Walton. The speeches were of an informal character, 
and an excellent musical entertainment was provided. 


Tramways and Light Railways Association.—The next 
meeting of the Tramways and Light Railways Association will 
be held on Tuesday, March 27th, at the Society of Arts, when 
a Paper will be read by Mr. Norman D. Macdonald on “ Motor 
Services in Relation to Tramways.” An excursion has been 
arranged for Saturday, March 24th, when the members will 
take a trip over the loop, from Marylebone to Neasden, and 
will also visit the electric generating station of the Metropolitan 
Railway at Neasden. A special train will leave Marylebone 
at 1 p.m. Owing to the illness of Mr. S. Sudworth, the read- 
ing of his Paper “On the Upkeep of Tramway Electric 
Motors," which was to have taken place this month, is una- 


the Village Main Reef mine. 


voidably postponed. On Thursday, April 26th, a Paper on 


* All-Steel Cars,“ by Mr. G. H. Sheffield, will be read. A 


visit to the Great Northern, Piccadilly & Brompton tube rail- 
way works will also be made during April. 
vacancy on the Council caused by the death of Mr. C. R. 
Bellamy, the Council have elected Mr. J. B. Hamilton (Member 
of Council) as Vice-President, and Mr, L. A. Atherley-Jones, 


Owing to the 


K.C., M.P. (Past President), as Member of Council. 


Electric Hoists in the Rand Mines.— The largest electrically 
driven hoist in the Rand mines has just been set to work at 
The hoist raises a net load of 


8,000 Ib. of rock at a speed of 150 ft. per minute on an incline 


from 38 to 82 deg. and 1,750 ft. in length. The drums havea 


diameter of 8ft. by 30 ft. width, and are driven through 
by gearing a three-phase motor developing normally 
440 B. H. P., and running on a 2,000 volt circuit. The starting 
and regulating of the motor is performed by a specially designed. 
liquid resistance. Current is taken down through the shaft 
by means of a three-core armoured cable from the central 
station, in which a generator, with an output of 700 k. v. A., 
direct-coupled to an Allen engine, has been erected, and 
another similar set is under erection. Current will be sup- 
plied not only to the hoist, but also for the crusher station, 
tube mills, cyanide plant, and underground pumps. The elec- 
trical equipment was supplied by the A.E.G. Company of 
South Africa, We understand from Commercial Intelligence 
that the only other electric hoist actually in the Transvaal is 
at the City and Suburban mine, but it is on a much smaller 
scale. 

Fatal Shock from a 110-volt Wire.— Mr. J. Denham, the 
Government electrician to Cape Colony, has sent us particulars 
of an accident from contact with a 110-volt alternating-current 
wire at East London, South Africa. The wire in question was 
in connection with a 110 volt 50 ~ alternating-current arc 
lamp system. It was a bare wire, and had fallen to the ground 
owing to its having been burnt through by contact with a 500 
volt wire on the same poles. At the time of the accident, 
however, it was not in contact with the latter wire, but it was 
subsequently found that there was an earth on the other main 
of the 110-volt circuit. The man killed was a seaman, who was 
taking a short cut across some vacant ground, and as the night 
was very wet and stormy he was wet through. He got hold 
of the wire to pull it to one side, and receiving a shock fell 
into a gutter of running water, but the fall did not release his 
hold upon the wire. The people who ran to his assistance, on 
hearing his shouts, also received shocks in their endeavours to 
release him, and by the time he was got clear of the wire and 
a doctor had been summoned he was quite dead. The post- 
mortem examination showed that death was caused by the 
passage of the current transversely across the body and through 
the heart and lungs. 


Obituary.— We were only able last week to publish the bare 
announcement of the death of Mr. R. F. Yorke, which 
came in as we were going to press. Reginald Frederick Yorke, 
second son of the late Admiral Reginald Yorke, was born 
in Herefordshire, in 1862, educated at Marlborough College, 
and his first practical experience of electrical work was in the 
service of the Eastern Telegraph Company at Porthcurnow. It 
was his lot to be the first man in England to learn of the 
disaster at Majuba Hill. Subsequently he was employed at 
Derby inthe Midland Railway Co.’stelegraphicdepartment under 
the late Mr. William Langdon. Here he first turned his atten- 
tion to accumulators, in which he devised various improvements. 
During the greater part of his professional career he had been 
occupied with the application of water power to electric lighting, 
and many private houses in England and Scotland, as well as in 
the town of Fort William, bear witness to his ability and skill. 

The death took place at Gainsborough last week of Mr. Henry 
D. Marshall, director of Marshall, Sons & Co. (Ltd.), the famous 
engine builders. Mr. Marshall was 66 years of age, was a J.P. 
for Lindsey, a member of the county council since its forma- 
tion, a member of Council of the Institution of Mechanical 
Engineers, a member of Council and past president of the 
Agricultural Engineers’ Association, and a member of the 
executive board of the Engineering Employers’ Federation. 
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Hull Municipal Telephone System.—Reports are current to 
the effect that negotiations are proceeding between the National 
Telephone Co. and the Hull Corporation with regard to a 
transfer of the municipal telephone system in that city to the 
company. It is stated that offers have been made, both by the 
Post Office and the National Telephone Co., and that after a 
further conference in London a few days hence, an official 
announcement will be made. A hint has been made that there 
will be strong opposition to the removal of the competition 
which at present exists, and which, it is claimed, has been to 
the advantage of the telephone user in Hull. The Hull and Dis- 
trict Chamber of Trades has already held a meeting of protest. 
On the other hand it is stated that the offer of the National Tele- 
phone Co. in question provides for the complete recoupment of 
all the expenditure incurred by the Corporation, and that the 
rates now charged to the subscribers to the municipal service 
will not be disturbed for a period of three years. The Hull Cor- 
poration was granted a licence by the Postmaster-General on 
August 8, 1902, and in the ordinary course of events it would 
expire on December 31, 1911, coincident with the acquisition of 
the whole of the National Company's undertaking by the Post 
Office. The capital expenditure on the undertaking to December 
21, 1905, was £26,900, but the borrowing powers of the Corpora- 
tion under this head to December 31, 1904, were £64,075. 
The total number of instruments on the system at December 
31, 1905, were 1,790, in addition to 149 junction lines. The 
system was put into operation on November 1, 1904. 


Bristol Corporation and the Somerset Electric Power Co. 
—At the meeting of the Bristol Corporation on Tuesday, a 
report from the Electrical committee with regard to the Somer- 
set Electric Power Co. was considered. It will be remembered 
that Bristol and Bath were the first two Corporations owning 
electricity undertakings to be included in the area of an 
electric power company, the Somerset Bill of 1903 creating a 
precedent in this respect. Under the terms of the act the 
company must secure the consent of the Bristol Corporation 
to supply within the city, but the company could appeal to the 
Board of Trade if such consent were refused on the ground 
that it was unreasonable. As a matter of fact, very little has 
been done by the Power Company to put its act into force, and 
the report of the Bristol Corporation Electrical committee, 
referred to above, stated that * they had considered the desira- 
bility of approaching the Board of Trade with the view 
of obtaining an order providing that the powers of the 
Somerset & District Electric Power Co. under the Somerset 
and District Electric Power Act, 1903, shall cease to be opera- 
tive within the area of the city and county of Bristol, and, 
being of opinion that it is desirable, they recommend that 
they be authorised to apply to the Board of Trade for an order 
accordingly." The Corporation adopted the report. We may 
point out that the Bristol Corporation is enabled to make this 
effort to rid itself of the Power Company by the following 
clause in the Act of 1903 :— 

Clause 69.—If within two years of the date of the passing of this Act 
the company have not substantially commenced their works for the 
purpose of carrying out their powers under fhis Act, and if within four 
years from the date of the passing of this Act the company have not 
provided a generating station or stations sufficient in the opinion of the 
Board of Trade, and are not in a position to supply therefrom, the Board 
of Trade may, on the application to them of any authorised undertaker, 
and after hearing the parties, order that the powers of the company under 
this Act shall cease as to the whole or any part of the area of supply, and 
on any such order being made its powers shall cease accordingly. 
The Paris Automobile Salon. La Revue Technique has 
issued a compendious account of the recent Paris Automo- 
bile Exhibition, which consists of the contents of three thick 
numbers of that journal bound together. The work contains 
fully illustrated descriptions of all the principal cars and acces- 
sories exhibited. and forms a valuable record of the present 
state of the automobile industry in France. The electric cars 
are comparatively few. The Védrine carriages, not often seen 
in this country, but famous for the run recently made from 
Paris to Trouville without recharging, are described, and 
attention is drawn to the simplicity of thecontrolling apparatus. 
Amongst other electric cars mentioned are those of Milde, 
ranging from landaulettes to heavy lorries, Garcin Renault, and 
those of La Société “ L’ Electromotion,” in which the motor forms 
a part of the back wheel. All the principal makes of petrol cars 


are described, and it is interesting to note the large proportion 
which are fitted with magneto ignition, the high-tension variety 
being especially prominent. One of the Panhard models for this 
year, however, is fitted with a small shunt-wound dynamo 
driven by the engine which charges the accumulators, an 
automatic switch disconnecting it when the speed falls below 
a certain value. In the section devoted to accessories, nume- 
rous forms of accumulators are mentioned, and the ignition 
devices of J. Lacoste & Co., including their latest form of 
self-contained high-tension magneto, are fully described. The 
* Nilmelior " magneto for use with a separate induction coil is 
also noticed, and a description is given of a rectifier of the 
vibrating tongue type exhibited by J. F. Henrique for charging 
ignition accumulators from an alternating circuit. Ammeters 
and voltmeters of various type, both indicating and recording, 
are illustrated, together with electrical speed indicators, some 
of these also being of the recording type. One of the most 
interesting parts of the volume is the account of the collection 
of up-to-date machine tools, especially those for high-s 
gear cutting, which formed such a remarkable feature of the 
exhibition. 


The Corpuscular Theory of Matter.—In the second lecture of 
his Saturday series at the Royal Institution, Prof. J. J. 
Thomson, continuing his survey of the sources of negative 
corpuscles, described their production from zinc and other 
metals under the action of ultra-violet light. Using the liquid 
alloy of sodium and potassium he demonstrated on the lecture 
table the existence of a stream of corpuscles from the metal 
when light fell on its surface, and showed that the stream was 
deflectable by a magnetic field. The corpuscles, again, are 
given off from the surface of red-hot metals or oxides of 
metals and from other bodies, and they are no doubt emitted 
copiously from the sun. Finally, the corpuscles are given off 
abundantly and at high speeds by radium and other radio-active 
substances. All these corpuscles can be measured by the 
methods previously described, and are thus found to be all 
alike. The size, that is the linear magnitude of the corpuscles, 
has been estimated by the deeper consideration of their mass. 
In the first place, it has been calculated that the effective 
mass of a charged conducting sphere, as measured by its 
inertia when set into motion, is, on account of the charge, 
greater than the ordinary mechanical mass by 3 (charge)?/radius, 
opponat f: This is because a moving charge sets up a 
magnetic field whose establishment requires that work shall be 
done over and above that of the ordinary accelerating force. 
For spheres of ordinary size this electrical mass is insignificant, 
but for bodies so small as corpuscles it is important. Further, 
the electrical mass is greater at greater speeds ; for at higher 
speeds the lines of force radiating from a conducting sphere 
crowd more closely to the zone of the sphere farthest from the 
line of motion, so that the strongest parts of the magnetic field 
become strengthened. This variation of the electrical mass 
with speed provides means for its detection ; and Kaufmann, 
taking advantage of the variety of speeds among the corpuscles 
that constitute the /j-Crays of radium, has thus measured the 
electrical mass of corpuscles. His results show that the elec- 
trical mass of a corpuscle is the whole mass; there is no 
mechanical mass. Thus the total mass m of a slowly moving 
corpuscle is 3 €*/ (radius) ; and this, taken with the known ratio 
e/m yields for the radius of the corpuscle the value 10715 cm. 
Now, the conventional atom has a radius about 10^*cm.; 
therefore the corpuscle is to the atom, in bulk, as a very fine 
pellet is to a very large room, The electric field, however, of 
the corpusele, though in fact mostly concentrated very centrally, 
extends theoretically to infinity, raising the question, Where 
is, or, rather, where is not the corpuscle? and giving, if matter 
is made up of corpuscles, a rude blow to the old dogma of the 
impenetrability of matter. Apart from the experiments already 
described on the properties and dimensions of corpuscles, 
many of the conclusions so reached have been confirmed by 
Zeeman's discovery that a magnetic field alters the period of 
vibration, as shown by the spectrum lines, of the constituent 
parts of an atom. In particular, the ratio e/m of the cor- 
puscles of which material atoms are built was shown by 
Zeeman to be the same as that already given by electrical 
measurements. The lecturer next entered upon the ques- 
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tion of the existence of small carriers of positive elec- 
tricity. Positive carriers are found in the vacuum tube 
discharge, but have properties very different from those of the 
cathode rays. For example, the cathode rays—that is, 
negative corpuscles—if made to bombard a lithium salt, 
cause a blue phosphorescence; positive particles (“ canal 
rays") cause a red phosphorescence. Moreover, their mass, 
measured in the same way as is the mass of the negative particles, 
varies with the nature of the gas and of the electrode, and are 
usually a very mixed company. Some are as small as the 
hydrogen atom, and some are much heavier. The a par- 
ticles of radium give e/m = 500; which shows (if e is the same 
for positive and negative carriers) that they are as big as 
two hydrogen atoms, or half as big as the helium atom. 
Further, the a particles cannot be considered to be a mere 
mixture of hydrogen and helium atoms, or there would be more 
dispersion than is the fact in a magnetic field; and yet on the 
whole we cannot consider that the a particles are the indivisi- 
ble units of positive electricity in the same sense that corpuscles 
are units of negative electricity. 


Electric Winding.—A Paper on “The Use of Electricity in 
Collieries was read by Mr. B. Barrett Coulston before the 
Manchester Geological and Mining Society on February 13th, 
Mr. Henry Bramall in the chair. According to the Colliery 
Guardian, Mr. Coulston referred in his Paper to Mr. Mountain’s 
recent Paper on “Electric Winding ” (see The Electrician, Feb- 
ruary 9th, p. 658), and is reported to have said that the costs 
of the electrical plant given by Mr. Mountain were distinctly 
high, and, even using the same system, he (the author) felt 
satisfied that an electrical plant could be installed at a con- 
siderably smaller first cost. It should, however, be noted that 
Mr. Mountain’s comparisons were simply taken on a plant for 
one shaft only, and where F at so many collieries) there were 
several shafts, the electrical drive would, at once, begin to com- 
pare favourably as regards first cost with the mechanical 
system, owing to the possibility of having a central generatin 
station and boilers, instead of having a number of isolated 
plants. It should also be noted that when the fact was 
taken into consideration that the electric current might be 
supplied to the winding plant and also to machines under- 
ground, instead of erecting a separate plant, this discrepancy 
in the costs of the mechanical and the electrical systems was 
again greatly reduced. Some interesting figures recently pub- 
lished seemed to demonstrate, if the electrical system were 
adopted for the whole of the operations on the surface and 
underground, that the cost of the machinery would be only 
slightly higher than that required for the mechanical system, 
and that the actual working costs were reduced from 10 to 30 
per cent. There was also another side of the use of electricity, 
but, in his opinion, it had been almost worked to death by the 
advocates of the mechanical system, and that was the question 
of the extra labour entailed in superintending the running of 
electrical machinery. This, however, actual experience had 
proved, even with the systems of winding now in use, to cost 
no more for the electrical than for the mechanical ; and in the 
future, when, as the writer firmly believed, the turbine would 
be used almost universally for providing the motive power of 
the generating plant, both the wages and upkeep would be 
considerably less than at present. It should, moreover, 
be noted that, with an electrical installation, the question 
of the site for the engine house could be decided without con- 
sidering for one moment the question of the position of 
the mine shaft; and this was often a question demanding a 
considerable amount of attention, having especially in view 
the question of water supply. There was also another point 
relating to the question of first cost of an electrical winding 
plant, and that was the possibility of taking a supply from 
the large pewer companies now starting operations in this 
country. Some of the prices for electric current which had 
been quoted by these companies were extremely low, and as, 
for the purpose of making dividends, it was necessary that the 
machinery should be kept running constantly, with as near a 
maximum load factor as possible, it was more than probable 
than any large colliery, guaranteeing to take power from one 
of these companies, would be offered extremely low terms. 
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This was being done at the present moment in staple pits, and 
the costs of running were found to be extremely low, and to 
compare very favourably with the mechanical system. The 
electrical system was undoubtedly the most economical and 
efficient for haulage; and, where main-and-tail haulage was 
employed, the load on the motor, in actual practice, had been 
shown to be so regular that it was a common thing to see the 
ammeter connected to the motor running steady within 5 per 
cent. of the normal load. The author also referred to the use 
of coal-cutters driven by electricity. For pumping, Mr. Coul- 
ston continued, electrical driving had proved, owing to its flexi- 
bility, to be considerably in advance of any other system. In 
many cases pumps were mounted on a truck and moved down 
the roadways as the water is pumped out of the mines; and, 
further, an electrically-driven pump might often be found in: 
an out-of-the-way corner, left without attention, except for 
being overhauled occasionally. The alternating-current system 
was most suitable, and most likely to be adopted for future 
installations. Due to the fact that squirrel-cage motors could 
be used for any operation throughout the mine, sparking, 
troubles were at once eliminated. 


ARRANGEMENTS FOR THE WEEK, 


(To-day) FRIDAY, March 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SEcTION. 
Afternoon visit to the Board of Trade Electrical Laboratory, 8, 
Richmond-terrace, Whitehall. 


RoyaL INSTITUTION. 
9 p.m. Evening Discourse on How to Improve Telephony,” by 
W. Duddell. 


SATURDAY, March 17th. 
RorAL INSTITUTION. 
J p.m. Afternoon Lecture III., by Prof. J. J. Thomson, F.R.S., on- 
* The Corpuscular Theory of Matter." 


MONDAY, March 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SECTION. 
8 p.m. Meeting at the Armstrong College, Newcastle-on-Tyne. Paper 
to beread : “ Electric Winding Considered Practically and Com- 
mercially," by H. G. Hooghwinkel. 


TUESDAY, March 20th. 
ELECTRICAL CONTRACTORS’ ASSOCIATION: LONDON SECTION. 
8 p.m. Meeting at Frascati's Restaurant, Oxford-street. Paper to 
be read : * Gas Suction Plant," by Mr. Rigby of Messrs. Crossley: 
Bros., Ltd. 


THURSDAY, March 22nd. 
RoyaL INSTITUTION. 
5 p.m. Afternoon Lecture 1: Internal Combustion Engines," by 
Professor B. Hopkinson. 


JUNIOR INSTITUTION OF ENGINEERS. 
6.15 p.m. Visit to the Works of Messrs. Fraser & Chalmers, Erith. 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: The Elec: 
trical Equipment of the Aberdare Colliery of the Powell Duffryn. 
Colliery Co.," by C. P. Sparks. This Paper will be discussed in 
conjunction with Mr. W. C. Mountain’s Paper, read before the 
Manchester Local Section on January 16, on “ Electric Winding 
as Applied to Main Shafis, considered Practically and Commer- 
cially ” (The Electrician, February 9th, p. 658). 


FRIDAY, March 28rd. 
PuysicaL Society oF LONDON. 

5 p.m. Meeting in the Pender Electrical Laboratory, University 
College, Gower-street, London. Agenda: (1) On Unilateral 
Electric Conductivity over Damp Surfaces" by Prof. F. T.. 
Trouton, F.R.S. (2) The Construction and Use of Oscillation 
Valves for Rectifying High-frequency Electric Currents,” by 
Prof. J. A. Fleming, F.R.S. (3) “ On the Use of the Cymometer 
for the Determination of Resonance Curves,” by G. B, Dyke. 

InsTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 

7.30 p.m. Meeting at the Municipal School of Technology, Sackville- 
street, Manchester. Paper to be read: ‘Lubrication and 
Lubricants,” by R. C. C. Yates. 


SATURDAY, March 24th. 
Tramways AND Light RAILWAYS ASSOCIATION. 

lp.m. Trip over the Aylesbury & Chesham lines and a visit to the: 
Neasden power house. Special train leaves Marylebone Station 
at 1 p.m. 

ROYAL INSTITUTION. 

p. m. Afternoon Lecture IV., by Prof. J. J. Thomson, F. R. S., on. 

“ The Corpuscular Theory of Matter.“ 
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LARGE ALTERNATORS AT SIEMENS BROS.’ DYNAMO WORKS. 


Messrs. Siemens Bros. & Co. have just completed a pair of 
large alternators, forming, together with some smaller machines, 
part of a large order for the Municipality of Johannesburg. 
These generators were designed and constructed entirely in 
this country, and form good examples of slow-speed alternating 
current practice. Through the courtesy of Mr. C. F. von 
Siemens we were given an opportunity, on Monday last, of 
şeeing these machines running on Hopkinson test, and of in- 
specting the works at Stafford. 

A point of interest lies in the fact that these alternators 
will be driven directlyjby Oechelhäuser gas engines. They 
are designed for an output of 1,800 k.v.a. at 3,300 volts, two- 
phase, 50 ~, ata speed of 100 revs. per min., and are intended 
to work on a circuit having a power factor of 0°75, this giving 


Fic. 1.—SECTION' or 2-vHaSE , 
ALTERNATOR. ` 
Scale Il foot. 
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1,350 kw. with 275 amperes per phase. The guarantees 
called for by the specification of Messrs. Mordey & Dawbarn 
were that the temperature rise should not exceed 50 F. on any 
part after running for 12 hours on the full non-inductive load 
of 1,350 k. w. The rise of voltage on throwing off full load at 
unity power factor at 3,300 volts was specified not to exceed 
5 per cent., and the drop on throwing on full non-inductive load 
with excitation for 3,100 volts open circuit was not to be more 
than 6 per cent. The excitation losses at full load at 0:75 
power factor was required not to exceed 20 kw., the excitation 
voltage being 230 volts. These strict guarantees necessitated 
somewhat larger machines for the output, and the makers inform 
us that if the generators had been rated in accordance with 
their standard practice, allowing a temperature rise of 70 F., 
thesamesize of machine could have been supplied for 2,400k.v.a. 

A part section of one generator is given in Fig. 1, and the 
principal dimensions are as follows: Diameter of stator core, 
260 in. (—660:4cm.); length of core, 10 in. («25:1 cm.); 
ventilation ducts, none; 480 slots. e., four per pole per phase. 
The air-gap for which the machine is designed is 6:6 mm., but, 
as will be seen later, the air-gap when the machines are warm 
is slightly greater. | 

The cast-iron stator frame is made in four parts, held 
together by concealed bolts. "The stator core plates are firmly 


clamped by means of insulated bolts between two cast-steel 
angle plates, which are fixed to the stator frame by means of 
bolts and adjustable sleeve nuts, making it unnecessary to 
machine the inside of the stator frame. The core plates are 
insulated with paper and, the slots being open, the coils are 
held in place in the usual way by wood keys. All the coils 
are former wound and insulated with micanite moulded on to 
the straight portions. These micanite tubes project some dis- 
tance beyond the stator cores to ensure a sufficient leakage 
distance. The ends are taped with a special oiled tape and 
kept well away from all parts of the frame or core. The 
rotor consists of a cast-steel wheel made in four sections. The 
poles are round and solid and carry laminated pole-shoes. 
Each pole is attached to the periphery of the wheel by a single 
screw prevented from working loose by a locking washer, and 
is kept from turning on its seat by a steady-pin. No special 
arrangements have been employed for increasing the flywheel 
eflect of the rotors, as large independent fly wheels are to be 
used. In view of the high excitation voltage specified, “ strip 
or edge " has not been employed for the field winding, although 
it is the firm's usual practice. The slip-rings are of brass, and 
are supported on insulated pins screwed into the boss of the 
rope pulley which drives the exciter. Two carbon brushes are 
provided to each ring. | E 

The two identical machines have been coupled together on 
a temporary shaft and mounted on the ordinary test-bed in 
the main erecting shop, as shown in Fig. 2. It will be seen 
that there is ample room both in the pit and overhead under 
the traveller for machines of this large diameter to be tested 
without any special arrangements having to be made. The 
method of testing adopted has not often been applied to such 
large machines, and enables both machines to be run at their 
full rated capacity with an expenditure of power only slightly 
in excess of the losses in the two machines. The proper value 
of current at normal full load is obtained by the two frames 
being angularly shifted from their normal position so as to 
give a phase displacement of about 25 degrees. The leading 
machine runs as a generator under actual working conditions 
with an output of 1,350 kw. (205 amperes) at unity power factor. 
The lagging machine runs as a motor with slightly reduced 
flux. The necessary power to overcome the losses of the 
machines was supplied by a continuous-current motor directly 
coupled to the shaft and shown in Fig. 2. The instruments on 
which the readings were taken. were collected together on the 
table shown at the right of the figure, and we noticed how 
very steady was the current circulating between the two 
machines, showing no signs of hunting or surging. 

. According to one of the preliminary tests, the losses for one 

alternator at an output of 1,377 kw. (non-inductive) worked 
out at 93 kw. (not including bearing friction) made up as 
follows: Windage, 19 kw. Iron losses, 38 kw. Copper loss: 
Stator, 10 kw., field, 16 kw. This gives a full load efficiency 
of 94:3 per cent., including excitation. The official tests 
had not been made at the time of our visit, but we hope to be 
able to give the results of these, together with some further 
notes of the method of testing and the way in which the angle 
through which the stators are displaced relatively to each 
other was calculated, in our next issue. Some further tests 
are also to be taken at various power factors up to 0:75 by 
giving the two machines different excitations. 

A number of other interesting machines, representing some 
of the very latest developments in design, are under construc- 
tion in the works. Amongst the turbo-machines is a 
650 kw. three-phase alternator for a South African mine, in 
which the whole machine is enclosed, and fan blades on the 
rotor drive the air through axial ventilating channels in both 
rotor and stator, the usual radialventilating ducts being entirely 
absent. The rotors have a smooth surface, the winding being 
carried in closed slots instead of on separate poles. Another 
interesting set just completed is a flywheel motor-generator 
for a mine winding plant on the Ilgner system. This i 
cular set was of small size, being driven by a three-phase 550 
volt motor of 33 B. H. p. We were informed that this motor, 
which runs on a 40 cycle circuit at a full load speed of 1,160 
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revs. per min., has a power factor of 0°93 and a temperature 
rise of 30 C. after continuous running at full load. The motor 
is in no way “special,” but is one ef the firm's new standard 
“V” type induction motors, of which wejsaw a large number 
in course of construction, a new form of squirrel cage being 
employed in the smaller sizes. 
Some new developments in design are in progress in the 


! 


continuous-current turbo-generators with the object mainly of 
diameter of the frame of the machine they are being made 


obtaining better ventilation. In some of the latest machines 
even the commutators have axial ventilating channels in each 
segment, through which the air is forced by fan blades. 

xperiments are being carried out with very promising 
results with the new electro-pneumatic multiple unit control 
equipment for single-phase traction motors which Messrs. 
Siemens Brothers have recently designed, and we understand 
that a line of single phase commutator motors for crane work 
will very shortly be introduced. We also witnessed an experi- 
mental?demonstration of a new train lighting system, in which 
a specially constructed generator is used which will give a 
practically constant voltage between limits of speed of 1,600 
and 400 revs. per min. 


| direct-current machines cast into the yokes. 


sent constructed at the older works at Woolwich. The manu- 
facture of the latest ty pes of oil-break switch has, however, been 
commenced at Stafford. The remainder of the second bay is 
principally devoted to lathes and grinding machines for spindles 
and shafts, and the special band saws for cutting off the round 
wrought-iron pole pieces which are used in all the standard 
These are set to 
cut automatically the required curve corresponding to the 


for. Half of the third bay forms the tool room, the rest 
being occupied by lathes, &c., for machining various small parts. 
The fourth bay is fitted up with the smaller size boring 
mills, drilling machines and planers for dealing with frames, 
bearing brackets, and contains some special double-ended 
boring mills for carrying out a number of operations at one 
setting. The heavy tools are all together in the fifth bay, 
where they are all driven by separate motors. Amongst these 
is the large boring mill which was a familiar sight at the old 


. Woolwich works, capable of taking work up to 30 ft. in dia- 


Part of this bay is occupied by the portable tool beds, 
electrically-driven slotting 


meter. 
where portable self-contained 


Fre. 2.—ALTERNATORS COUPLED TOGETHER FOR TESTING, 


The main erecting shop, in which machines of all sizes are 
put together, contains at one end the test-beds to which we 
have referred, including a 800 H.P. Belliss engine for testing 

urposes, and the main generating plant is situated in the same 
building, the boilers being contained in an annexe. A con- 


tinuous-current machine is directly coupled to the Belliss- 


engine permanently at one end of theshaft. If a larger power 
than 800 H.P. is needed, the machine can be run as a motor to 
assist the engine, and the machine to be tested is then con- 
mected to the other end of the shaft. The whole shop is 
418 ft. long by 115 ft. wide, and is constructed in three bays. 


The machine shop building is separate and is 284 ft. long by 


275 ft. wide, consisting of eight bays, four of which are pro- 
vided with galleries. The stores for materials run across the 
whole width of the building at one end, being arranged in sec- 
tions so that each bay is provided with its own store. A rail- 
way siding runs across the extreme end behind the stores. The 
first bay is devoted to the machining of various parts and con- 
tains a number of turret lathes and automatic machines. Part of 
the second bay is used as a switchboard shop. Only a portion of 
the switchboard work is, however, carried out at Stafford, as 


the greater part of the high tension switchboards are at pre- | 


' machine and other tools can be moved about to suit large work 


fixed to the bed. The sixth bay is used for commutator manu 
facture and armature winding, but the largest commutators and 
armatures are dealt with in the seventh bay. The eighth bay 
contains the presses of all sizes for stamping armature core 
plates, &c. 
The first of the four galleries about the machine shop is 
devoted to turning and milling of small parte such as brush- 
holders. The second gallery is used for the manufacture of 
motor starters, crane controllers, field rheostats and some of 
the larger switches. We particularly noticed the arrangement 
of some of the larger starters, in which the moving contact is 
formed of a renewable block of graphite which minimises wear 
by keeping the contacts well lubricated. The other two 
galleries are devoted to former wound armature coils and 
bobbin winding respectively. The papering of the core plates 
is done before stamping by a special machine in a separate build- 
ing, and a quality of core plate is used which does not require 
annealing. The saw-mills and pattern shop are in an indepen- 
dent building, and a small foundry is provided where small 
parts are cast, but all the larger castings are made elsewhere. 


(To be concluded.) 
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THE BIRMINGHAM CARBON FACTORY. 


A party of Press representatives were given an opportunity 
on Friday last of inspecting the carbon factory established by 
the General Electric Co. at Witton, near Birmingham. Mr. 
Max Railing, one of the directors of the company, who pre- 
sided at the lunch before the inspection of the works, briefly 
outlined the history of the undertaking in a short speech. 


‘Mr. Railing said that it was five or six years ago that the directors 
of the General Electric Co., realising the increasing use of electric Jight 
carbons in this country, determined to establish a carbon works in England. 
At that time some 20 to 25 million metres of carbons were imported 
yearly, and an equipment was laid down as a start to manufacture about 
6 mijlion metres per year, about:250 men being employed. The output 
of the works had, however, not been able to increase since then with the 
speed he might have wished, as the prices charged by foreign carbon 
manufacturers had in the meantime been reduced by something like 
100 per cent., rendering competition more difficult. He was satisfied, 
however, that their actual cost of production at Witton was as low.as that 
of the firms abroad, and expressed the hope that a better time was in 
store for them when public bodies and large industrial concerna would be 
willing to place a larger proportion of their orders for carbons with the 
only firm who made them in this country. He also referred briefly to 
their engineering works, and mentioned several large orders which they 
had in hand, including material for theelectrical equipment of Portsmouth 
Dockyard and a very large order for motors to be used on the lifts of the 
new London Underground Railways. 


ticulars of the manufacture.*.. A general ground plan of the 
works is shown in Fig. 1. The first process is the selecting 
and. cleaning of the raw retort carbon, all of which is carefully 
examined and ‘hand-picked to remove impurities, an operation. 
needing some skill; and experience. ‘The. selected. carbon 
passes to the crushers, one of which is shown in the fore- 
ground in Fig. 2, where it is broken up to pieces about the 
size of small pebbles and further reduced to fine powder in the 
grinding mills.’ An air separator is used to separate out the 
coarser particles, which are passed back to the mills to be re- 
ground. The soot is put through calendar rolls and mixed 
with the pulverised carbon and tar in a steam-heated mixing 
machine working on the same principle as the machines used 
in bread making. The mixed material is afterwards passed 
through steam-heated calenders, in which the ingredients are. 
still further incorporated. The semi-solid mixture is then fed 
by hand into the stamps in which it is stamped up into cylin- 
drical blocks under a drop hammer, those blocks being of the 
exact size of the cylinders of the presses used for making the rods, 

One of the presses is shown in Fig. 3, where the carbon rod 
is seen issuing from the die and passing on to a series of 
rollers from which it is lifted by the attendant after being 
cut off. The continuous rods issuing from the die is cut 
into metre lengths automatically by a wheel 1 metre in 
cireumference (not shown in the illustration) which bears 
lightly on the rod and acts as a measuring wheel, at the 
same time carrying a knife which cuts off the carbon 
once in each revolution. The cylinder containing the charge 
of carbon is mounted on bearings and counterbalanced so that 
it can be swung up clear of the hydraulie cylinder for inser- 
tion of a fresh charge. It is here that the importanee of 
uniformity in the material is apparent, for the first few carbons 
produced after the press has been freshly charged contain 
some of the old material remaining in the end of the cylinder 
as a sort of case round the outside surrounding a central core 
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Fic. 1—Grounp PLAN or Carson Works. 


The process of carbon manufacture is very straightforward 
in principle, and a stroll round the works gives the impression 
that no great difficulties require to be overcome. The raw 
materials pass through a series of comparatively simple opera- 
tions, but it is only by the most careful attention to detail that 
success can be assured and a good and a uniform quality of 
carbon produced. The purity of the materials is as important 
as in & chemical factory, and the greatest care has to be 
observed in the handling of the rods to prevent them becoming 
even slightly bent, and therefore useless. The raw materials 
used are gas-retort carbon, soot and tar. The retort carbon is 
obtained as a by-product in the manufacture of gas, but the 
soot and tar have to be specially prepared for the purpose, as 
they require to be of certain definite physical and chemical 
constitution. 

A short description of the works was given in The Electrician, 

Vol. L., p. 678, but we are now able to give some fuller par- 


of the new material. The pressure in the hydraulic cylinder 
is obtained from four-throw electrically-driven pumps, of which 
one is seen behind the press in the figure. The pressure required 
varies according to the size of carbon being made, ranging from 
about 200 up to 800 atmospheres. In making cored carbons, 
the die has a needle fixed in its centre, so that a hole is 
produced down the centre of the rod which is afterwards 
filled with a softer preparation. The rods when they leave 
the presses are quite flexible, being somewhat of the consistency 
or indiarubber, but become appreciably stiffer after bein 

kept for a few days. After this seasoning, the rods are packed 
into bundles of a size to closely fit into the long cylindrical 
fireclay pots in which they are baked. "The bundling is done 


* Those who desire to obtain more information as to carbon manu- 
facture should consult Mr. F. Jehls exhaustive work on The Manu- 
facture of Carbons for Electric Lighting and Other Purposes, ' published 
by The Electrician " Printing d Publishing Co. 
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in special hexagonal troughs, so the rods shall fit together and 
support each other to avoid becoming bent during firing. 

Battery carbons are also made in the same part of the factory 
and a similar process is employed for the manufacture of 
agglomerate block for Leclanché cells. Special presses, shown 
in Fig. 4, are provided for forming the heads on the battery 
carbons into which the terminals are screwed. The head is 
composed of an enlargement of the carbon itself, instead of the 
older method of casting on a metal head being used. 

The long fireclay pots into which the bundles of rods are 
packed for firing are made in a special department of the 
works of carefully selected clay, and fired in a special furnace 
near the carbon ovens. After the bundles have been placed in 
the pots they are entirely filled up with fine carbon dust, which 
prevents the access of air to the rods while they are being fired. 

The gas-fired ovens in which the carbons are baked are let 
into the ground in two rows, each cell having a separate lid. 
The arrangement is shown in Fig. 5. The gas is generated 
in producers adjoining the oven room, and the gas main passes 
down between the two lines of ovens, to any of which it may 
be connected, the flues leading to the chimney shaft being along 
the sides as indicated in Fig. 1. Only a small group of cells are 
actually alight at one time, but the working is continuous, all 
the cells being fired in rotation. Following the course of 
operations, we will start with an oven which is cool, and from 
which the baked carbons have been removed, The oven is 
filled with the pots containing the unbaked carbons and the 
cover fixed down, connection is then made with the flue and 
the passage opened between.the next oven of the series, 
which is then disconnected from the flue. By this 
means the exhaust gases which have passed from the’ fur- 
naces under gas through all the intermediate cells pass 
into the oven containing the new carbons and the gra- 
dual heating up commences. As the successive ovens are 
filled and those the other side progressively fired, the oven 
we are considering has hotter and hotter gases passed through 
it at each step, until in its turn it is connected to the gas 
supply and fired. By this method a gradual heating up is 
assured. A somewhat similar arrangement is adopted in the 
cooling process, as it is of equal importance for this to be 
effected gradually. The air feeding the furnace in action 
passes through a series of ovens which are cooling, being 
heated up E by step and causing the carbons to cool pro- 
gressively. The fire thus travels round the whole ring in 
order, and is only allowed to go out once or twice a year for 
cleaning of the ovens. The total time during which the carbons 
are in the ovens is about 64 hours. 

After being fired the carbons are quite hard and stiff and 
pass on to the finishing shops. They are then cut to the 
required lengths and passed through the sorting machine, in 
which any that are not perfectly straight are rejected. This 
is done by allowing them to roll between two parallel plates 
set at an exact distance apart so that only the straight ones can 
pass through. The next machine automatically grinds the 
ends flat and to the exact length, a further machine pointing 
one end. This completes the process so far as solid carbons 
are concerned, but the cored carbons have yet tobe filled with 
the soft-core mixture. An automatic machine first blows com- 
pressed air through the canal to clean out dust and afterwards 
pumps in the core mixture under considerable pressure. After 
this the cored carbons are dried in an oven, but do not require 
again baking at high temperature. A few carbons for special 
purposes are copper-plated in a small shop devoted to this work, 
being kept in motion all the time they are in the plating tanks. 

Several different qualities of carbons are manufactured, 
amongst which are the following : The “ Apostle” brand, for 
open-type lamps, burning with a long life and comparatively 
small percentage of ash; the “Nubia” quality, which is a 
higher grade for open lamps; and the “ Witton” brand for 
enclosed lamps. In addition to these, the factory also pro- 
duces carbons for flame arc lamps and special carbons for pro- 
jectors for other purposes. A series of tests of these carbons 
has been made at the National Physical Laboratory, the results 
of which show that they are in every way equal in quality 
tohe best-known types manufactured on the Continent. 
The works are under the management of Mr. M. Solomon, to 


^ 


whom our thanks are due for much of the information con- 
tained in this article. 


While at Witton the opportunity was taken to make ashort 
tour of inspection of the engineering works, under the guid- 
ance of Mr. R. Dumas. This works has already been described 
in The Electrician, Vol. L., p. 675. The main shop, which is 
divided into two bays, measures about 330ft. by 140 ft., and 
contains the machines and erecting bays and the armature 
winding and commutator-making departments, such operations 
as coil winding and insulating being carried on in the cross 
galleries at the end. The firm make great use of a special 
impregnated paper, which, although only 5 mils in thickness, 
will, we are told, easily stand a P.D. of 6,000 volts without 
puncturing, and is particularly proof against damsge through 
cracking when folded. We noticed several large machines 
in the works nearly or quite completed, including a single- 
phase alternator for the South London Electricity Supply 
Corpn. and atwo-phase alternator for Fulham. Amongst the 
smaller machines under construction, the large number of lift 
motors for the London Underground Railways were particularly 
noticeable. The machine equipment includes a fine boring 
mill capable of taking work up to 24ft. in diameter. We 
noticed a few generators under construction with auriliary 
commutating poles, of which a much freer use is now being made 
by designers, even for quite moderate speeds, than formerly. A 
separate mica and micanite shop is provided in a small building 
by itself, where we particularly noticed the arrangements for 
moulding a micanite covering the exact shape of the slot on to 
armature coils fer high-tension generators. This method has 
a great advantage over drawing into separate micanite tubes 
owing to complete exclusion of air inside the insulation, but, of 
course, is only applicable to cases where open slots are used. 

The large machines are tested in the main shop, but 
the testing of small motors is carried on in an adjoining 
building, which contains, also, the power station and some of 
the packing shops and stores. A row of seven special testing 
beds are provided, so that ‘the machines to be tested are 
raised some 2ft. or 3ft. above the floor level, being thus 
much more accessible for connecting up and examination 
by the attendant. The leads are carried under the floor 
from the raised test beds to a separate switchboard for 
each bed, entirely dispensing with the usual maze of tem- 
porary leads lying about the test-room floor. The paint shop 
adjoining is entirely enclosed and partitioned off from the 
packing shop, to avoid the entry of dust. The firm carry 
out the whole of their casting up to the largest sizes in their 
own foundry, which, together with the pattern stores, are con- 
tained in a separate building a short distance away from the 
main shops. The separate buildings are kept well apart, so 
that ample space is left for extensions of any particular 
department. 


Electrolytic Preparation of Lithium.—It has always been 
a difficult matter to obtain pure lithium by the electrolysis of 
fused lithium chloride, which has been the method up to now 
usually employed. In the Zeitschrift für Elektrochemie of 
March 9th O. Ruff and O. Johannsen describe a method which 
they have satisfactorily worked out for its preparation by the 
electrolysis of lithium bromide. They prepare the lithium 
bromide by the action of hydrobromic acid on the carbonate. 
As electrolysing apparatus a copper vessel is employed, which 
is water jacketed, so that the walls can be kept cool. The 
anode is of retoit carbon, and the cathodes, which are two in 
number, of iron wire 4 mm. in diameter. The electrolyte con- 
sists of a mixture of lithium bromide, containing 15 per cent. 
of the chloride. A current of 100 amperes at 10 volts is em- 
ployed, and the yield of metallic lithium is about 80 per cent. 
of the theory. From time to time the metal, as it collects 
on the iron, is removed by a flat iron spoon and im 
mediately placed on a cold stone surface, where it rapidly 
solidifies. The metal so obtained does not contain more than 
0:17 per cent. of sodium. Determinations of the melting point 
of lithium show it to be 180 deg., which agrees with that found 
by Bunsen more than half a century ago. 
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THE GREENWICH POWER HOUSE OF THE L.C.C. TRAMWAYS. 
(Continued from page 835.) 


The high-tension switch gear is undoubtedly one of the most 
interesting features of the power-house equipment, forit has been 


carried out by the British Westinghouse Co. to a specification of 
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Fia. 15.—DtAaRAM or Connections OP H.T. SWITCH Ggar. 


Mr. Rider’s, in which particular attention has been directed to 
attaining absolute certainty of working and perfect safety. 
We published an article about two yeara ago giving the main 
points of the specification, and although the arrangements indi- 
cated have not been departed from, it is necessary to repeat our- 


Fic. 16.—Point or Entry or FEEDERS IN BASEMENT. 


selves to some extent in order that the details of the gear as 
actually constructed may be properly appreciated. Provision 
has been made for eight generators and 32 feeders, represent- 
ing the full equipment of the station, and not merely the half- 
station of four generators which is now approaching comple- 
tion, There are eight section 'bus bars, each for four feeders 


and one generator, which can be connected together to main 
"bus bars, and these again are divided into two distinct sets. 
The connections ot these sectional ’bus bars and the positions 
of the switches and isolating plugs are shown in Fig. 15, two 
sections sufficing to illustrate the arrangement, and, to 
avoid overcrowding the diagram, the instrument trans- 
formers have been omitted. The feeders come in in the 
basement through a tunnel, and are enclosed in wrought- 
iron casing, as shown in Fig. 16. All the high-tension 
switches are “remote control.” In the tunnel this casing 
is covered in with concrete, as seen in the illustration. 
Attention may also be drawn to the angle-iron construction 
on the ceiling of the basement, which has been provided speci- 
ally to carry the cables from the generators and the 10 
circuits. Heavy wooden cleats are used to fix the cables to 
this framework. From the basement upwards, the cables run 
in open chases which were designed with the buildings, so 
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Fia. 17,—CaBrES, Taru Boxes, ISOLATMGd PLUGS AND INSTRUMENT 
TRAN: FORMERS, 


that no cutting away has been necessary in bringing up the 
cables to the galleries on which the switches, &c., are placed. 
Cast-iron bricks were also laid at about 4 ft. intervals to take 
the cleats which hold the cables. The walls and chases 
are in brown glazed brick and present a neat appearance. 
Some of them are seen in Fig. 17, which shows some 
of the cables on the first gallery on their way to the 
switches and bus bars on the second gallery; this illustration 
may be read in conjunction with Fig. 18, which shows the 
galleries in section. On arriving at the first gallery the lead- 
covered three-wire cables are divided by trifurcating boxes, 
from which rubber cables rise to heavy isolating plugs placed 
in chambers protected with wire fronts permanently screwed 
on, and thence they pass to the current transformers in the 
large tanks seen above them, and are then again connected to 
lead-covered three-core cable in tail boxes. On the second 
gallery similar cable boxes are employed, and single rubber 
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cables are led to the feeder switches and isolating plugs which 


Pene on a board in front of the control desk. As the main 
connect on to the section bus bars. H.T. eables are sweated to terminals which are in line with 
The arrangement of the instrument transformers differs | each other, no deviation is made in the direct alignment of 
from previous practice, Instead of the various current and | the H.T. cables. The transformers themselves are fixed to a 
pressure transformers being separate, the cast-iron tank seen | cast-iron frame which can be readily withdrawn from the 
7 tank. In front of the transformers are the L.T. fuses in a 
box with glazed cover resembling an ordinary house-circuit 
Se ELIIU fuse-board. | | | 
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ß 2 1 20 ~ The arrangement of the various sections on the second 
gallery is seen in the key plan, Fig. 21. Fig. 20 shows one 


SS of the blocks of switches and isolating plugs. The bus bars 
BREN ASSESSES UNC Wg are in brick cells at the top of the block, disposed as indicated 
i in Fig. 18. All the cells are faced with glazed brick. Figs. 

. Fi. 18.—Cnoss-sECTION or SWITCHBOARD GALLERIES. 23 and 23 show the switches themselves in greater detail. 
P—Chambers for isolating plugs. S— Chambers for oil switches. They are of the British Westinghouse Co.'s latest pattern. 
with solenoid operation, and a feature is the relatively small 

in Figs. 17 and 19 contains all the transformers necessary for | quantity of oil requisite for the entire immeraion of the live 
working the ammeters, wattmeters, and relays, &c. Each tank | parts. Each pole and its respective oil tank are in a separate 
contains three series transformers and two shunt transformers, | compartment. There are two stationary contacts per pole, 
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Fic, 19,—INsrRUMENT TRANSFORMER. Fid. 21. — DIMENSIONAL DIAGRAMMATIC PLAN OF RIGHT-HAND HALF OF SECOND GALLERY. 


together with three fuses for the latter. This grouping of all one connected to the incoming lead and the other to the out- 
the instrument transformers into one large tank, filled with going lead of the same phase, and each contact is mounted 
oil, is a convenient and compact arrangement. The secondary , within a large porcelain insulator fixed to the cast-iron frame, 
terminals are connected to wires which run to the control | which forms the top of and supports the oil tank. These 
desk, and are there connected to the various instruments . frames are fastened by means of strain insulators to the under- 
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aide of a slate slab, which is placed on the top of the cell 
structure, and the cast-iron base of the operating mechanism 
is mounted on the top of this slab. The movable contact for 
each pole consists of a U-shaped copper cross-piece fastened 
to the end of a stout wooden rod. In the closed position of the 
switch, one such cross-piece electrically connects the two 
stationary contacts of one pole. The wooden rods are fastened 
at their upper ends to a common cross-bar, which, through 
a system of levers giving a straight-line motion, is raised by 
means of the closing magnets, assisted at the beginning 
of the motion by a pair of balancing s; rings. A toggle joint 
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Fro, 22.—Westincuouse H. T. Swrrcu IN Brick COMPARTMENT; Two 
Front Covers Removep AND ONE Om Tank REMOVED, 


automatically locks this system of levers when the circuit 
breaker is in the closed position, and the toggle is released by 
a blow from a tripping magnet, which with gravity, assisted 
by a powerful spring, causes the cross-bars—with the movable 
rods and contacts—to drop to the open position. There are 
thus two breaks in series for each pole of .the circuit breaker. 
The stationary contacts are each fitted with. a removable plug 
which enters a hole in the movable contact, Contact between 
this plug and the movable contact is broken after the main 
contacts have separated, hence all spark-wear occurs on this 
plug, which can be removed and replaced when worn out. 
The oil tanks are constructed of heavy sheet metal, and are 
held in place by means of clamps, to the underside of the frame 
carrying the terminals. ‘The interior is Jined with insulating 
cement, which is moulded to such a form as to fit closely about 


the terminals and moving contact piece, leaving just room 
enough for the free movement of the parts in the oil. By this 
means the amount of oil is reduced to a minimum as already 
stated. Suitable levers are provided for handling the tanks, 
so that they can be readily lowered away from the contacts 
and removed, without dismantling the switch. The oil level is 
indicated by means of a small sight gauge. When necessary a 
tank may be drained or refilled without removing it from ite 
position. The tanks themselves are insulated from the circuit. 

Mounted on each switch is a small double-pole double throw 
knife switch, which is used in connection with the indicating 
and tripping circuits, and is operated by the motion of the 
levers of the switch. The controlling and indicating devices 
consist of a controlling switch and red and green lamps 
mounted on the switch and also on the controlling desk at the 
operating platform. A polyphase. overload relay, connected 
to series transformers in the main circuit, is provided for auto- 
matic opening of the feeder switch, and a reverse-current relay 
is provided for the automatic opening of the generator switch. 

Connections are taken from the first tail box of each feeder 
to the spark-gaps which are situated on the second gallery. 
These are for the purpose of discharging any excessive high 
pressure in the feeders due to surging effects; no feeder- 
charging gear is employed. The wire from each core of each 
feeder comes up through the pipe at the bottom of each of the 
narrow panels (Fig. 24), and is connected through a fuse to 
four series of spark-gaps between short cylinders of non- 
arcing metal. The porcelain tops of these are seen in the figure. 


Fia. 25, —H.T. SWITCH (CLOSED), WITHOUT OIL TANKS AND REMOVED 
FROM BRICK CELL, 


The gaps are shunted by a resistance, which is intended to . 
divert from the spark-gaps the current following the discharge, 
and there is also a series non-inductive resistance between the 
spark-gaps and the earth bar at the top of the panels. These 
resistances are contained in the three frames above the spark- . 
gaps in Fig. 24; the lower ones are the shunt resistances and 
the upper ones the main resistances. . There are dividing 
partitions of slate between each panel, the first seven of which 
have been removed for the purposes of the photograph. 

The controlling, measuring and indicating gear needed in: 
conjunction with the E.H.T. generator and feeder apparatus 
is grouped on a control desk and instrument board, both of 
which are arranged in such a manner that the operator faces 
the engine room, as seen in Figs. 18 and 25. The instrument 
board is fixed in front of and at a higher level than the desk, 
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so that the attendant can read his instruments, operate his 
switches, and see what is going on in the engine room without 
turning round. The desk is 60 ft. long over-all, and is built 
up of white marble panels, fixed to a frame made with 
wrought-iron base, vertical castings and top wrought-iron 
tie straps. Every generator panel has one, and every feeder 
panel and section panel two controlling switches ; and each 
switch has two indicating lamps, one red which lights when the 
switch is closed, and the other green which lights when the 
switch is open. The controlling switches are of the drum type 
and are arranged so that a simple motion of the handle to left 
or right closes or opens the main switch, and when the con- 
troller handle is released it springs back to a central zero 
position. Figs. 25 and 26 show the generator and feeder con- 
trol boards for the present half of the station ; the instrument 
board is not yet in position. The circular rings are the covers 
of the lamps. 

In addition to the controlling switch each generator panel 
has the following equipment: (a) A switch which operates the 
engine governor, by causing a small motor to wind or unwind 
a weight along a spindle, as already described in our descrip- 
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Fic. 21.—SPABk-GaP PANELS. 


tion of the engines; (b) a push actuating a signal bell; (c) 
a second push, which is designed to operate the electromagnetic 
knock-off on the engine, which has also been mentioned (this 
push cannot be used until a small glass cover above it has 
been broken) ; (d) three synchronising plug sockets, which are 
spaced unequally, and only two plugs provided —i. e., one for 
each spacing—so that the danger of two machines being plugged 
on to the synchronising 'bus bars at the same time is pre- 
vented ;* (e) a hand wheel operating the field resistance, 
and which is fitted with an indicator and pointer (the indi- 
cator is divided into 60 sections, to correspond with the 60 
contacts of the resistance, and the pointer is geared to follow 
the travel of the brush of the resistance switch over the con- 
tacts); (f)six tumbler switches for signalling purposes, by 
means of which various signals—“ slow,” “run up," on load,” 
“reduce,” “stop,” No. 1," “No. 2," “No. 3," “No. 4,” 
“A,” * B," &c.—are illuminated on a board placed at a con- 
venient height at the end of the station in such a position as 
to be visible from all required parts. 


* For further particulars of the synchronising connections the reader 
is referred to our previous article, The Electrician, Vol. LIIL., p. 134. 


For the sake of neatness of appearance, the signal lamps, 
control switch and bell pushes are all arranged with a bezel 
which can be removed from the front of the desk for cleaning 
purposes. Each panel is distinctly engraved with the name of 
the apparatus which it controls. All the wiring of the control 


desk 1s brought to terminal boards, which are plainly marked 
for connecting-up purposes. 

One of the main roof stanchions passes through the centre 
of the control desk, and around this a frame has been built, 


Fic. 25.—GENERATOR PANELS or CoNTnRoL Boarp. 


carrying panels, on which are mounted the switches and 
fuses for the 125 volt. D.C. supply to the control desk, and 
main H.T. switches. These panels are also fitted with fuses 
for the signalling circuits, and a control switch to operate 
the H.T. switch interconnecting the main 'bus bars. This 
latter is provided with a glass-fronted guard to prevent im- 
proper use. 

The instruments provided for each feeder circuit are, power- 
factor meter, indicating wattmeter, and A.C. ammeter on the 


Fic. 26.—FEEDER-PANELS OF ConTROL Boarp, 


instrument board, and an integrating wattmeter with overload 
inverse time element relay, for tripping the main switch on 
the control desk. For each generator circuit the instrument 
board panels contain power-factor meter, indicating wattmeter, 
A.C. ammeter and D.C. ammeter; and on the control desk, 
integrating wattmeter with adjustable time limit reverse cur- 
rent relay for tripping the main switch. 

The main low-tension switchboard, for the works motor circuits 
and for distributing the low-tension D.C. circuits working the 
switches is placed on the first gallery in the position indicated in 
Fig. 18. It contains 46 panels and its total length is 90 ft. It is 
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enclosed by a glazed brick wall 8 ft. 6in. high which has two 
openings fitted with Bostwick gates and spring locks. The panels 
of the board are of enamelled Welsh slate, 14 in. thick, and 
its design follows the usual practice for switchboards of this 
nature. The first 15 panels are connected to a set of 220 volts 
three-phase ‘bus bars, for supplying the induction motors 
which drive the auxiliaries in the station. Each of these panels 
is fitted with a three-pole overload loose-handle circuit breaker, 
two ammeters and one three-pole switch. At the extreme lef; of 
the board, a swinging arm carries an illuminated dial voltmeter. 
The next two panels control the two 120 volt auxiliary gene- 
rators, and are each fitted with double-pole loose-handle 
reverse-current circuit breakers, two S.P. knife switches, 
the hand-wheel for regulation of the shunt circuit and the 
usual instruments. Then follow four panels for the 105 volt 
D.C. lighting and motor circuits, and three panels for the 125 
and 550 volt battery supply and battery booster mentioned in 
our issue of last week. A control switch operates a motor- 
driven battery switch fixed near the battery, and an indi- 
‘cating lamp shows when the contact brush of the battery 
switch is full on a contact. Nine panels are provided for the 
. 550 volt D.C. lighting and motor circuits, and next come 12 
track-feeder panels for the local tramway service, and at right 
angles to these is placed the testing panel. These 22 panels 
form the switchboard equipment of the local sub-station, and 
contain similar arrangements for indicating faults and testing 
as in the other sub-stations described in detail in The Electrictan, 
Vol. LI., p. 159. | 
(To be concluded.) 


THE OSCILLOSCOPE. 
BY DR. LEWIS JONES. 


Under the name of the glow-light oscillograph, Ruhmer* 
has suggested the use of a special form of vacuum tube as a 
means of observing the wave contours of high potential dis- 
charges. It is based upon an adaptation of the fact observed 
by H. A. Wilsont that in a vacuum tube the area covered by 
the glow upon the negative wire is proportional to the magni- 
tude of the current through the tube. When a suitably ex- 
hausted tube is traversed by a high potential discharge the 
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Fic, 1.—-OsciLLoscorE OF RUCHMER, 


negative wire is partly covered by a violet glow, which seems 
to form a luminous sheath to the free extremity of the wire 
along which it also extends for a certain distance. With in- 
crease of current the area covered by the glow lengthens out, 
and with decrease of current it becomes shorter. If the current 
is alternating in direction, then both wires show the negative 
glow, but to an unequal degree. To the cye the glow appears 
steady, but when viewed in a revolving mirror it is found to 
form upon each wire alternately, and to rise and fall in time 
. with the variations of the current, and so it traces out the 
contours of the wave impulses of which the discharge consists. 

Ruhmer's tube (Fig. 1) is 35 cm. long and 4 cm. in diameter, 
with two slender rigid nickel wires arranged axially. The 
distance between their ends is about 2 mm., and a disc of thin 
porcelain or of mica is fixed at this point. It is pierced by a 
small hole, which corresponds with the ends of the electrodes. 
The degree of exhaustion corresponds to 6 mm. of mercury. 
This simple apparatus may be used to obtain valuable infor- 
mation as to the behaviour of high potential tranformers or of 
induction coils. By its means the character of the discharge 
under different conditions can be examined. For instance, it 
can be used to examine the working of the interrupter of 
an induction coil in order to see whether the impulses are 
regular or irregular; it throws light upon the nature of the 
current through an X-ray tube, and it can be used to test the 
degree of efficiency of rectifying devices or valve tubes. The 


photographs can be taken by the device of driving the mirror 
synchronously, as has been shown by Ruhmer. In judging 
the appearances observed in the mirror, it is necessary to 
remember that the glow upon the wire is not à mathematical 
line, but has a certain thickness, and, in addition, it has a 
peculiar „ test-tube shape, and for these reasons the curves 
seen in the mirror present a certain degree of distortion, which, 
however, is not sufficient to interfere with the value of the 
apparatus for qualitative purposes. 

An interesting point to be observed with this apparatus 
when it is arranged in an induction coil circuit in series with 
an X-ray tube and viewed in the revolving mirror is that the 
discharges under these conditions are almost instantaneous. 
The long waves which occur when there is no X-ray tube in 
circuit are no longer seen, but are replaced by the simple 
image of the negative glow, and practically no elongation of 


Fic. 2. VILLA D's VALVE TUBE. 
A isa platinum tube used as a vacuum regulator. 


this image is produced even with moderately. fast rotation of 
the mirror. | 

A curions effect can also be observed if a Villard. valve 
tube be connected in series with the oscilloscope, without an 
X-ray tube. The Villard tube (Fig. 2) is a rectifying device 
in the form of a vacuum tube having the internal electrodes of 
different kinds. One is an open helix of aluminium wire 
situated in a wide portion of the tube, and the other is a 
straight wire narrowly enclosed in a constricted part. Such a 
tube has a very strong rectifying effect. Current passes easily 
when the helix is cathode, but not in the other direction. 
This apparatus is widely used in X-ray work as a meana of 
protecting the X-ray tube from the currents of the coil. It 
has the effect of improving the action of the tubes and of per- 
mitting measurements of.current to be taken with a direct- 
current milliamperemeter. When its action is examined by 


Fia. 3. 


A. Induction coil currents at make (below) and at bre ik (above). 
B fame with Vil'ard valve in circuit, stopping the make currents. 
C. Current reversed, Villard valve stopping the break currents. 


means of the oscilloscope tube one observes, in the first place, 
that the current of the coil is completely suppressed in one 
direction. If the current which passes is the current of 
rupture, a succession of single impulses of bold outline is 
seen (B, Fig. 3); but, when the commutator in the primary 
circuit is reversed, the valve tube opposes the current of rupture 
of the coil and allows the current of closure to pass through the 
circuit, and then the wave often presents a double contour, as 
of two impulses grouped in pairs (C, Fig. 3). I am not able to 
give an explanation of this effect, although I have observed it 
on many occasions ; but these examples serve to show that the 
oscilloscope tube lends itself very well to the study of the 
phenomena of the X-ray circuit, and it is probable that further 
useful indications may be obtained from its study. 
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"WASTE IN INCANDESCENT ELECTRIC LIGHTING 
AND SOME SUGGESTED REMEDIES. 


^. The following is an abstract of the discussion which took 
place at the Leeds Local Section of the Institution of Elec- 
trical Engineers on February 15th in connection with Mr. Geo. 
Wilkinson's Paper on the above subject. The Paper itself was 
published in our issue of February 16th, p. 722. 


Mr. R. L. ACLAND, who communicated his remarks in writing, said 
he had issued to all his consumers a card of hints as to how they should 
use their incandescent lamps, at the same time telling them that all their 

lamps would be tested at the electricity works free of charge. and only 
those returned to the consumer as were fit for further use. During the 
two months this had been in operation, some 2,000 lamps had, been dealt 
with, among which had been found many samples quite as bad as those 
quoted by Mr. Wilkinson. They also sold lamps at a reasonable margin 
of profit. He regretted that contractors should look upon the lamp sales 
as the mainstay of their business and should sell them at too great a 
profit, for the result was that consumers continued to burn lamps when 
they had long passed their useful life. Free lamps," he thought, was 
the best solution of the difficulty, and was largely adopted in the United 
States. 

Mr. S. E. FEDDEN (communicated) maintained that electric supply 
departments should sell lamps. The presence of a live wiring and 
fittings department, he said, went far to prevent the occurrence of cases 
such as bad been mentioned in the Paper. He was not convinced that 
lamp selling was the mainstay of an electrical contractor's business; it 
certainly was not in the case of the Sheffield Corporation where the lamp 
sales amount to less than 7 per cent. of the business. He had been in 
the habit for some time of fixing notices to consumers’ accounts recom- 
mending them to use only the best lamps, but had not yet established a 
rystem of certification. Of course, all lamps purchased and sold by the 
Corporation were supplied to a specification, and tests were carried out 
on a certain number of lamps from each consignment. He agreed with 
the author that closer regulation than 2 per cent. is not obtained on 
supply mains, Automatic apparatus prevented fluctuation, but could not 
level the pressure all over the network, It was not financially possible to 
use geparate circuits for power and light. His experience with Nernst 
lamps had not been satisfactory up to the present. The only burner 
which had lasted any length of time had been one fitted with the author's 
diffuser, and it had occurred to him that the freer access obtained by the 
air to the filament had, perhaps, contributed to its longer life. 

Mr. BOOT (communicated) had found that printing notices on the 
accounts and sending out quarterly letters to the consumers, calling the 
attention to the serious waste taking place due to the continual use of 
lamps that were worn out, had very little effect, and he had for years 
advocated the necessity for the supply authority inspecting, changing, 
renewing and advising on consumers’ lamps. Unfortunately, there was 
no power in the ordinary electric lighting acts to enable this work to be 
undertaken. The wiring contractor was not satisfied with a small profit 
on lamp renewals—he expected to see many times as much as 100 per 

- cent.—and he did the supply grievous injury; whereas, if the supply 
‘authority made a point of renewing consumers’ lamps and maintaining 
them—the same as the gas companies did with their mantles—the cost 
to the consumer of electric lighting as a whole would be greatly reduced. 
It would ultimately be to the benefit of the contractors. It had not been 
found that the gas companies undertaking the maintenance of gas mantles, 
&c., bad done very serious damage to gas fitters and the local ironmongers. 
He had, however, never come across lamps in his experience taking the 
enormous figures in watts per candle-power which were given in the Paper. 
It was becoming more difficult every day to keep the regulation of pressure 
within 2 per cent., owing to the demand for power at intermittent times, 
and he bad had to draw up strict regulations with regard to the connection 
of motors to the maine, and the fluctuation to the pressure caused thereby. 
He was quite in accord with Mr. Wilkinson that the practise of trusting 
to hand regulation was unsatisfactory, aud should be abandoned when it 
was possible to come across a practical commercial automatic regulator. 
He had tried Nernst,” ** Tantalum " and Osmi " lamps on publie light- 
ing circuits, and so far the most successful had been the “Osmi” 
when burning four in series on 220 volts. The street lighting which he 
believed was likely to prove a great boon in the future was the vacuum 
tube lighting mentioned by Mr. Wilkinson. 

Mr. TAITE (communicated) said that in America every consumer was 
supplied with new lamps free of charge whenever he required them, and 
the standard consumption for new 110 volt lamps was 3:2 watts per 
candle. Inthis country it was now too late—even were it desirable—for 
the undertakers to enter into the lamp business, but if all station 
engineers were to adopt the certification of lamps for watt consumption 
and for initial candle-power—a method whieh Mr. Wilkinson had found 
so successful—he thought it would be a long step in the right direction. 
However, he would not go so far as contending that the supply authority 
should have the power to compel consumers to use certified lamps. His 
view was that if the consumer had been consistently advised by circular 
and other ways to use certified lamps, and yet failed to do so, he had 
only himself to blame if his bills were higher than his neighbours’. 
The system should be permissive and not compulsory, as it would 
be most arbitrary and contrary to the interests of the industry for a con- 
sumer to be forbidden to make experiments with lamps on his own 
account. Irregular pressure had great influence on the matter of lamp 
efficiency. The automatic regulators—to which the author had referred 
— were of great assistance, but a cheap and reliable regulator applicable 
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to self-excited direct-current generators was wanted. The regulator, 
however, could not be expected to deal with a purely local disturbance on 
& large network. 

Mr. CAMPION bad no idea there were such bad lamps as 6:6 watts per 
candle, At any rate, he had not had any. In some cares he knew ocon- 
tractors were charging as much as 50 per cent. more than cost for the 
lamps, and the consumers could not stand it. and he thought that if some 
system, such as they had at Bradford, of giving lamps as discount was 
adoptedit would improve matters considerably. Hecomplainedoftheprices 
charged for repairs by contractors, and intimated that if it were going to be 
so excessive they would very seriously have to take up the idea of instal- 
lation work. With reference to the raising of the preseure for quicker 
candle-power drop tests, the increase would blac ken the lamps and then 
a decreased candle-power would be obtained. Too narrow a view had been 
tuken of the regulating pressure, and the idea of refusing power con- 
sumers, who could: be made to provide starting switches that did not ap- 
preciably affect the regulation, was original. He did not think any town 
could afford to lay down separate mains for power consumers. In con- 
clusion, he asked Mr. Wilkinson to give them some idea as to when the 
Standards Committee would iesve the result of their proceedings. 

Mr. WOODHOUSE said that they must make the consumer their 
study. Improvements in the station were not so necessary as in con- 
sumers’ installations; they must remember, in fact, that they were selling 
light, not current. He agreed with Mr. Wilkinson that the wiring con- 
tractor was a valuable canvasser and should be encouraged. Mr. Wilkin- 
son's system of ensuring good lamps to the consumers was excellent. 
There were other ways of doing this; one system which worked success- 
fally was to change all the consumers' lamps every'six months and supply 
new ones. Those taken out were tested for wattage snd candle-power ; 
those that did not come within certain limits were destroyed, and the 
others were returned to stock ready to be sent out again. The cost of 
doing this could be included in the price per unit charged for current. On 
the subject of lamp testing he would like to ask the lamp-makers whether 
conclusions drawn from ageing and wattage tests, at pressures above the 
normal, could be depended on. Mr. Wilkinson suggested ageing lamps at 
50 per cent. above their rated pressure, and if the tests made after such 
accelerated ageing could be relied on much time would be saved. 

Mr, A. 8. BLACKMAN, whilst agreeing with the author to a certain 
extent, certainly thought that he was advocating a most cumbersome 
method of getting over the difficulties. As would be generally known, his 
predecessor (Mr. A. H. Gibbings) initiated a system of supplying free lam 
in Bradford, and after two years’ experience in working the system he 
(the speaker) certainly thought it was one of the very best things that 
had been done in the way of looking after the consumers’ end of the 
problem. They had been distributing something like 14,000 lamps per 
annum, and the cost of supplying them amounted to less than 3 per cent. of 
the consumer’s bil). This could be looked upon as a discount of 3 per cent., 
and it is rather interesting to note that previous tothe free lamp scheme, 
the consumer had a discount of 24 per cent. allowed for prompt payment, 
but the free lamp system was found to ensure this very much better than 


the giving of discount, from which it could be inferred that the consumer 


appreciated this very much more than a corresponding reduction in his 
account. They had found from experience that a man felt it a good deal 
more when he lost his lamps than his discount. If a wiring contractor 
had to shut up his shop, or rather keep it open upon the profits be was 
going to make from supplying Jamps, contracting must be a pretty bad 
job. He thought Mr. Gibbings’ free lamp scheme was much preferable 
to the registration at the cost of 3d. per lamp as suggested in the Paper. 
At Bradferd they had no automatic means of regulation. He thought 
it was Edison who said that the best automatic regulator was a nigger 
at the wheel," and he (Mr. Blackman) preferred a good switchboard 
attendant to any automatic device. A clerk went over each voltage 
record with a rubber stamp and marked the name of the charge engineer 
for each eight-hour shift during the 24 hours; the records were then put up 
in the engine room and everything was done to encourage very keen com- 
petition between the men having the supervision of the switchboard 
attendants. : 

Mr. WILKINSON: Do the Bradford Corporation take any measure. 
ments of the candle-power and the voltage of the lamps? 

Mr. BLACKMAN: Yes, we do, and I can, perhaps, amplify that point 
when I say that we bave recently got into trouble by supplying our con- 
sumers with certain foreign-made lamps which proved most unsatisfactory. 
The wiring contractors in the town got hold of this and worked it for all 
it was worth, and we now divide our lamp contracts among the principal 
English makers; consequently, a consumer can have any well-known 
lamp which he may desire on application. 

Mr. HOWELL said it seemed to be the impression that the condition 
of affairs shown by Mr. Wilkinson was entirely the fault of the lamp 
makers. In the United Kingdom at the present time there were some- 
thing like 1,000,000 kw. of plant laid down, of which about 600,000 kw. 
were used for private lighting only, and the way in which lamps were 
used and the average indifference of the user, he considered, made a 
most unsatisfactory condition of affairs. If the supply station engineers 
would co-operate with the lamp makers towards improving the methods 
of using lamps he felt sure the quality of the lamp would improve, and 
such co-operation could not fail to be beneficial to all concerned. In the 
use of high-efficiency lamps as steady an operating voltage as possible was 
of primary importance. If lamps were operated on a voltage that was 
constantly 4 per cent. high (the limit of the Board of Trade regulation) 
the life of the lamp would be reduced to 44 per cent. of what it was at 
normal voltage. He considered there appeared to be a certain amount of 
haze about lamps in general, and the sooner the users knew more about 
lamps and their use the better it would be for the manufacturer and the 
user. A life test could be shortened by burning it at some higher 
efticiency than that for which the lamp was made, as there was a definite 
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relation between the watts per candle-power and the life of lamps. This 
relation had been determined as far back as 1883, and in 1888 figures 
were obtained and published on the old types of carbon lamps then in 
use, and these figures were approximately correct, within certain limits, 
for all types of ordinary carbon filament lamps manufactured at the pre- 
sent day. He considered that if one lamp was 10 per cent. better than 
another at an efficiency of 2 5 watts candle-power it would be 10 per cent. 
better at 4 watts per candle or any other efficiency. 

Mr. DICKINSON thought they did not sufficiently appreciate the value 
of the lighting load. It was the lighting load that made the profit and 
the other the load that lo:t it. They ought to try to keep the power 
prices up ae much as possible. The bad instances of inefficient lamps men- 
tioned by the author must be isolated cases. Since reading the Paper 
he (the speaker) had gent a man round to pick out some lamps, about a 
dozen, from different installations, and had had them tested. The worst 
ones showed 4 99 watts per candle, whilst some of them were down to 
3:5 and 39:6. Some of them certainly looked black, but he thought the 
author had overdrawn the case a little. The tests given of 8 c.p. and 16 c.p. 
lampe taken from stock showed a variation of from 2°98 to 5°67 watts per 
candle, which was very peculiar and surely only a special case. With 
regard to the suggested remedies, it might be advisable to have clause 18 
of the 1882 Electric Lighting Aots altered, but he did not think it would 
come about. He did not think there was any precedent to allow the 
undertaker to specify the type of lamp the consumer sbould use. In the 
case of the gas dep rtment, however, tbey cannot specify what kind of 
burner they were to use, or even select the form of taps for the water 
consumers in the water department. Ia the electricity department they 
could only do as the author had done, and test the lamps. It was 
entirely out of the question to think of laying se mains for lighting 
and power. He would have been very glad if the author had told them 
something more definite with regard to tbe Nernst lamp. The consumers 
liked them on account of the saving on their bills, Lut there was a lot of 
trouble with them, and he did not think the fault was due so much to 
pressure regulation ss to some faults of the lamp which the makers had 
not got over. It would be very useful if the author could give them some 
more definite information. 

Mr. WILSON, speaking from the manufacturers’ 
not quite sure that the question of grading lamps could be settled in the 
way which the Sub-standards committee anticipated. It was an unfortu- 
nate fact that up to the present no lamp maker had been found who could 
make lamps for a given voltege, and guarantee that all the lamps would 
turn out to this particular voltage when finished. This necessarily meant 
that every lamp maker must bave a number of outfalls which did not come 
into the voltages for which they were intended. If specifications were 
issued with narrower limits than those existing at the present time, it 
must be bornein mind that tbis necessarily meant that the price of lamps 
would go up instead of down, and a very great advantage would be put 
into the hands of thegascompanies. Theconsumer did not look so much 
at the tote] on his bill at the end of the quarter as on the amount he was re. 
peatedly called upon to pay for bis lamps, and a rise in the price of lamps 
would have a very bad effect upon the trade. The speaker next referred to 
the American system of grading voltages which, he said, was superior in 
every bis to the one existing at the present time in England. At his 
factory they had a very large proportion of orders for, say, 200 and 220 
volt lamps; they execated these orders and they had left on their handa 
out of both classes a number of lamps which would come into, say, the 
210 volt class. For these lamps they had no demand. They must either 
break them up, in which case the consumer must pay the cost of manu- 
facture, or the lamps remained in stock as useless. The Standards com- 
mittee proposed to standardize the voltages at 220 volts, allowing a 10 per 
cent. margin on either side. Mr. Wilkinson stated in his Paper that it 
was possible to keep his voltage within 2 per cent. What difficulty would 
there be in the way of arranging to have a different voltage in each town, 
the greater number to have, say, 220 or 110 volts, and varying on each 
gide in steps of, say, 5 volts. By proportioning the number of stations 
with each voltage to suit the lamp makers they would not interfere with 
the standardizing of their motors and other apparatus which they required, 
but they would certainly help the lamp makers in grading their lamps, 
and in helping the lamp manufacturers to do this they would do themselves 
a service. The lamp manufacturers would then undertake to supply them 
with a more efficient lamp, graded nearer than even Mr. Wilkinson or the 
Standards committee were asking for, and at the same time the 
manufacturers would be able to keep down their stock of outfalls, 
and thus the lamps would be cheaper to the consumers. He had 
twice bad the opportunity of visiting the United States, principall 
with regard to the lamp business, and it could not be denie 
that the Jamps supplied in America were far more closely graded 
than the lamps supplied in this country owing to the advantageous 
conditions under which they worked. The central stations in America 
were closely allied to, and worked hand in hand with, the lamp manufac- 
turer, and if it was found in their lamp works that they had a percentage 
of outfalls for which there was no demand, in the next central station 
which was put down the voltage was graded to suit that particular line. 
There should, he thought, be no difficulty in arranging that a stahdard 
voltage should be eet up, and that, say, 60 per cent. of the stations be run 
at this standard voltage and the other 40 per cent. be graded below and 
above in steps of, say, 4 or 5 volts. Mr. Wilkinson had mentioned the 
question of bad results of varying pressure. A nominal 200 volt cir- 
cuit run at, say, 206, which was not uncommon, would increase the 
consumer's bill from 4 to 5 per cent. The poor contractor, who was 
asked to state the exact amount the prospective consumer would have to 
pay, based bis figures on those supplied by the lamp makers as to the 
watt consumption of their lamps, but when the bill came in and the con. 
sumer had to pay the (xtra percentage he naturally grumbled. That 
was quite apart from the question of shortening of life and the 
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rapid blackening of the lamp. A nominal 33 watt lamp if over- 
run 2 per cent. became a 3'5 watt lamp, over.run 4 per cent. it 
became a 3:3 watt lamp, and over.run 6 per cent. a 8 watt lamp. 
The figures given by Mr. Wilkinson as to the 50 per cent. deterioration of 
candle power by blackening were quite correct provided the lamp was abso- 
lutely black. He had recently made some tests on that particular point. 
A number of Jamps were obtained from consumers, and according to the 
density of the blackening the results showed from 15 to 40 per cent. loss 
in candle-power. One can hardly believe that any British maker would 
knowingy send out lamps such as were mentioned by Mr. Wilkinson in 
the early part of his Paper. Evidently the 82 c.p. lamp which Mr. 
Wilkinson tested had been originally 50 o.p. and supplied in error. The 
total wattage of a 32 c.p. lamp should not exceed from 110 to 120 watts. 
With regard to the other variations in watts mentioned by Mr. Wilkinson, 
he did not mind admitting that bis own lamp factory ana others had at 
various times supplied for circuits which they had known to be continu- 
ously over-run, some less efficient lamp than they would have supplied 
for a circuit run at normal voltage. If these lamps supplied had been 
tested at the normal voltage then there was no doubt that the candle- 
power would have appeared too low. A further great question which 
remained practically in the hands of the central station engineer was to 
educate the consumer to the fact that the lamp which burns the longest 
hours is not necessarily the cheapest lamp. It was a fault which must be 
laid entirely on the station engineer that the general public believe 
even to-day that the lamp must be made to last 1,000 hours. Lamp 
makers had tried for some considerable time to induce people to believe 
that the higher efficiency lamp at the prevailing price of current 
would be the cheapest lamp to burn, but the recommendation, coming 
from a lamp maker, made the consumer suspect him of pushing his own 
interests. On the question of high-voltage lamps, one of the greatest 
difficulties to the lamp maker had been the fact that in change-over 
operatione, when the low voltage was used, lamps were supplied in very 
small bulbs, frequently, say, 40 mm. to 45mm. diameter, and crinkled 
lamps were also supplied in small bulbs. It had been some years before 
they could induce contractors and others to persuade their customers 
that these small bulbs would not be satisfactory. Even so recently as the 
Marylebone change-over there had been a demand for 240 volt lamps in 
these small bulbs, and there had been a great deal of trouble in con- 
nection with them. Consumers should be educated to the fact that they 
could not get high-voltage lamps in the same small bulb as previously 
supplied for low voltage. 
r. EMMOTT said that exhibitions, permanent showrooms and advice 
on gas-consuming appliances were at the service of the customer of a gas 
ane is and he strongly advocated something of this nature in 
eléctricity undertakings. He had had a large number of tests made 
somewhat on the lines indicated by Mr. Wilkinson for some time and 
generally agreed with his results, although he had few so bad as the worst 
recorded in the Paper; they were, in his experience, the exception and 
not the rule. Consumers required educating ; for instance, many good 
lamps lost 15 per cent. of their illuminating power simply through an 
accumulation of dust. 

Mr. HARTNELL said that if Mr. Wilkinson had tested them on the 
voltage that best suited each individual lamp he would probably have 
found very little difference in the watts per candle. With reference to the 
point mentioned by Mr. Dickinson, he held that the consumer had a 

rfect right to do as he pleased. In Leeds some manufacturers were 

uyiog lamps in hundreds and paying 8d. or 9d. each. In one large 
factory where they had at least 2,000 lamps, the engineer in charge tested 
the lamps in his own way. In three-light pendants he would put the 
lamps of three different makers. On a 110 volt circuit he used 105 volt 
lamps, and direetly they began to show signs of dullness he threw them 
away and bought new ones, so that this consumer did what the station 
engineer would advise. Hesaw no objection to the Corporation supplying 
lamps, providing it were done at a profit on such business lines as a 
private concern would supply them. Regarding the suggested graduated 
differences of standard voltages in different towns, he thought that might 
be most convenient for makers of lamps, but it would be awkward for the 
makers of motors. 

Mr. ROSLING said that, taking current at 4d. per unit and lamps at 
1s, each, and allowing for the increased candle-power and decreased life, 
over-running the lamps 1 per cent. would decrease the yearly cost 3 pey 
cent. for the same candle-power as compared with normal running, and 
by over-running them 5 per cent. the cost per candle-power hour would 
be decreased 12 per cent. He did not think there would be any objection, 
from the motor point of view, to Mr. Wilson's suggestion of varying 
voltage at different stations, as for continuous-current work they already 
had to face a larger variation than proposed—viz., 200 to 250 volts with 
almost every multiple of 5 in between—and it would usually be found 
that for well.de:igned alternating-current motors, on ordinary supply 
circuits, 5 per cent. above or below the standard voltage would not affect 
their satisfactory operation, providing they were fairly liberally rated. 
Motors designed for 210 volts should be quite satisfactory on 200 or 220 
volt circuits, and this variation, coupled with direct-current stations 
and private supply variation, should give lamp makers sufficient margin. 
As to voltage regulation, he had known the pressure to vary from 10 per 
cent. below to 10 per cent. above the normal in the space of half an hour 
a good way from the centre of the network. . l 

Mr. ROGERSON approved of Mr. Wilson’s plan as to the grading of 
the lamps. He was quite with Mr. Rosling that 5 or 10 per cent. difference 
in the pressure bad no serious effect on the motor. In Halifax motors 
were running for various purposes fed from the tramway feedere, and occa- 
sionally the variation exceeded 15 volts with no serious effect to the 
consumer. | 

Mr. CHURTON objected that if there were 40 or 50 different voltages 
to work at, everybody would. order & motor made for their particalar 
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voltage, and as motors were liable to be tested they certainly would not 
get the same from the motor at such varying voltages. 

Mr. CORRINGHAM said : With regard to the “legislation ” part of the 
Paper, he would like to say that clause 18 of the 1882 Electric Lighting 
Act did not lay down any new law, but was merely declaratory of the com- 
mon law, or rights of persons. There was no chance of it being done 
away with. With reference to the comparison of the small are lamp with 
the Nernst lamp, he would like Mr. Wilkinson to say how the arc was 
enclosed and in what kind of globe. With regard to the average cost per 
unit for local authorities and companies, if that average cost had been 
obtained, as he surmised it had, by the addition of all the average costs 
in the table divided by the number of average costs, it was not correct 
unless the author had taken into consideration the various outputs 
attached to the average ecs‘s. He would have liked the author to have 
said a few words about the tantalum lamps, because he believed his 
experience had been better than that of most engineers. Most of the 
gentlemen would no doubt remember the correspondence in the technical 
Press some time ago with reference to the cbanging of polarity in Nernst 
lamps, in which an engineer in the north of England stated he had 
changed the polarity of the Nernst lamps in his station a dozen times 
during an evening, and if it had done anything to them he thought it had 
made them last longer. 

Mr. WILKINSON replied first to the suggestions that the examples of 
wasteful lamps given in the Paper were exceptional cases. He had 
thought so himself at one time, but he did not think so now because he 
had come across numbers of equally bad cases of more recent date which 
could have been quoted, and fresh discoveries of a like character were 
constantly being made. When he cited the examples of wastefal lighting 
given in his Paper to his friends upon the Council of the Municipal Elec- 
trical Association, they expressed the same view that had been expressed 
that evening; but after they had looked into the matter in their 
own towns, they were fully in accord with what he had stated, and some 
of them produced even worse examples than he bad quoted, One example 
has been particularly referred to—viz., the public building in which he 
found 80 32 c. p. 100 volt lamps taking an average of 170 watts each. 
Unfortunately, other installations in the town were found with similar 
lamps. They were British lamps made by one of the best known firms, 
and they were returned. He took the trouble to get the figures with regard 
to the saving in this instance, and he found it had amounted to £108 during 
the last 12 months, As far as he knew, the hours of working and the 
conditions of usage were identically the same as obtained the previous year. 
He had a very interesting chart which came from one of his former 
assistants, who was now in South Africa. His station carried a load of 
about 400 kw. He found some trouble with the motors on the mains, 
one in particular, about 14 miles away, driving a large circular saw, and 
on certain occasions it was taking 50 amperes on each phase and abso- 
lutely dislocating his lighting load (three-phase network). He had 
followed his (Mr. Wilkinsons's) advice, and had put in an automatic 
regulator, with the result that the motor coming on or going off now 
causes only a momentary kick on the chart, In reply to Mr. Campion, 
it was quite within reasonable practice to get within 2 per cent. of 
standard voltage, under which condition lamps had a satisfactory life. 
He could not give any information furnished by the lamp makers to the 
Physical Standards sub-committee, as it was of a private character, but 
it would doubtless be published in due time. He might say, however, 
that the pressure regulation asked for in their proposed specification was 
such that a supply station engineercould not obtain under existing working 
conditions, As long as they had lamps with carbon filaments they must 
keep their regulation within 2 per cent, The Municipal Electrical Asso- 
ciation had prepared a specification for carbon filament lamps, but at the 
request of the Standards committee it had been withheld. If they did not 
look out they would get the specification after they had got a better lamp. 
He was glad to hear one or two speakers, including Mr. Wilson, inviting 
engineers to co-operate and seek information from the lamp makers. So 
far as his experience went, they had always been willing and ready to 
give information and any advice that had been asked. There were many 
points that ought to and could be very easily altered in the Nernst lamp, 
but the Germans had such a demand for these lamps that they would not 
listen to the English requirements. In six out of seven failures in 
street lamps, he found extinction was due to nothing else but the contacts 
on the lamp getting out of line with the contacts in the lamp-holder. If 
they were to make wide contacts on the Nernst lamps like an ordinary 
incandescent lamp had, they would get much better results. He made a 
test of 90 Nernst lamps and took careful note of each one, and obtained an 
average life of 520 hours; they were fixed in street lamps and subject to 
vibration. He believed the long average life was attributable to the good 
pressure of regulation they had. With reference to the alteration of 
clause 18 of the Electric Lighting Act, he did not think they could have 
satisfaction without this alteration, so as to give a measure of control to 
the supply authority. Water companies had a statutory right to examine 
and put a stamp on every tap and every valve that was put on the supply 
system. The tests recommended in his Paper did not tell whether the 
lamp was in for a long life, but they advised the merchants to get a 
gaurantee from the lamp makers that the lamps should last a certain 
number of hours. 


Royal Society.—-The Papers down for reading yesterday 
were “A Discussion of Atmospheric Electric Potential Results 
at Kew from Selected Days during the Seven Years 1595 to 
1904," by Dr. C. Chree, F. R. S.; “On the Specific Heat of, 
Heat Flow from and other Phenomena of the Working Fluid 
in the Cylinder of the Internal-Combustion Engine,” by Dugald 
Clerk. Communicated by the Hon, C. A. Parsons, F.R.S. 


* IDLE CURRENTS.” * 


BY M. B. FIELD, 
(Concluded from page 848). 


When we find in any machine that the idle current loss largel 
exceeds th» nominal loss, and bear in mind that the one increases whi 


the other decreases with the copper section, we are led to 
inquire whether an actual diminution of the amount of copper may not 
improve the efficiency. Suppose ꝗ is the ratio of the active of the 


conductor to the length of a half-turn. Let us now keep a, d, C and all 
other dimensions the same, varying only b, and for the present let 
us call m=1. The nominal loss per centimetre length is P/b where 


2 
Pal and the actual average loss per centimetre is Fak + (1-9) 


where K is the coefficient corresponding to the value mb. If we 
P/b vertically and 5 (or mb where m=1) horizontally, we obtain, of 
course, a rectangular hyperbola. If, now, we multiply each value 
of P/b by the corresponding value of {gK+(1—4)} we obtain the 
actual loss for each value of b, m being unity. This curve shows a 
minimum value. e., there is a certain critical value of b giving 
minimum loss, and this critical value is evidently independent ot 
the value of C. If we double b, the nominal loss is halved, but if 
at the same time we halve m, the K coefficient remains unchanged, 
hence the curve last referred to applies equally well for m=0%, if 
for any given point of the curve we multiply the reading of the 
abscissa by two, and the reading of the ordinate by a half. Or, if 
we consider that the abscissa represent values of mb instead of b, 
we do not need to change their scale 
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Hence, we observe that for all values of the point of minimum 
of the curve occurs at the same value of mb. Figs. 5 and 6] show 
these curves plotted for n=1, n=2, n=3, n=4, q—1, and 405, 

These curves show the relative losses when a is kept constant ab 
any value and b is varied, but it must be remembered that when m 
is changed, the vertical scale is changed proportionately. They show, 
moreover, the value of mb at which minimum loss always occurs. 

In Figs. 5 and 6 we have also shown the relative values of the 
nominal loss, as also the average value of the four curves for n=1, 
2, 9 and 4. 

Referring to Fig. 5, where q=1—i e., for the case where the whole 
length of conductor is active, it will be seen that no matter what 
current we require to take out of the conductor, the minimum lost 
for the lowest is obtained when mb=1'4, for the second When 
mb =0'8, and so on. 


If, now, we put f=50, d_o 618 
(t 


so that „es, the critical depths of conductor are 1°75 cm., 1 em. 
0-8 em. and 07 em. for the Ist, 2nd, 3rd and 4th respectively. Any 
additional depth means an increase of loss and a waste of copper, £0 
matter how large a current the machine may have to supply. 


* Abstract of a Paper read before the Manchester Local Section of 
the Institution of Electrical Engineers, February 13th. 

+ As mb increases K, approaches the value mb(2(n?—n) 4- 1]; it follows 
therefore, that the curves, if extended, will turn over horizon an 
approximate to the straight line of which the ordinate is constant. 
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It also follows that if this critical depth be exceeded, an increase 
of specific resistance may decrease the loss, hence that the efficiency 
of the machine may actually improve as the temperature increases. 

In Fig. 6 the curves correspond to q—0:5—i.e., where half the 
total ng iper turn is active. The average-loss curve connects 


mb an Sq EE -= 
n =l 4b : 


This curve obviously shows the critical value of b for a coil of four 
layers of solid conductor. For the same value of as above, this 
critical value works out ö 1 cm. 

Although we have determined the critical depth for a four-layer 
coil, provided the same section of conductor is used throughout, a 
little consideration will show that by grading the section of the 
conductor in the different layers a still better arrangement may be 
arrived at. Remembering that when mb=0:8`a depth of 1 om. has 
already passed the critical value of the outer layer, and has not yet 
reached that for the lowest layer, it follows that a more efficient 
arrangement will be obtained by transferring some of the copper 
from the outer to the inner layer. 

In determining slot and conductor dimensions there are, of 
course, other important factors which need due consideration. For 
example, the heat generated in the active part of the conductor is, 
to a large extent, conducted to the end connections at which it is 
dissipated by ventilation and radiation. A large cross-section of 
conductor forms a better conductor thermally, and may tend to 
reduce the maximum temperature within the active portion. Again, 
it has been urged that a deep conductor is sometimes advisable for 
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mechanical considerations owing to the very great mechanical 
forces which may be exerted on the end connections, and yet, 
again, the suggestion has been made that a certain amount of idle 
current in the conductors is useful, in that it reduces the reactance 
of the whole winding. 

The enormous forces which are sometimes called into play 
between conductor and conductor are scarcely credible until one 
has seen the destructive effects of heavy short-circuits. When an 
arc is suddenly formed and a terrific amount of power is poured 
into the flame, one can alinost imagine the explosive action that 
must take place; yet it is difficult to realise the mechanical force 
excited between conductor and conductor when no arc takes place. 
We can best illustrate the point by a description of actual phenomena. 

A serious trouble which has been experienced with the turbo 
generators in the Chelsea generating station of the London Under- 
ground Railway is the bursting of the end connections when a 
"short" occurs. The machines are four- polar, and the end con- 
nections of the armature, which is stationary, therefore bridge 
across 90deg. The end connections lie one up against the other 
in the usual manner, and those of each phase are all strongly bound 
together to form a compact whole. They are otherwise unsupported 
On the occurrence of a short ” the bindings burst and the end con- 
nections fly out with all the appearance of an enormous internal 
force wrenching them apart, usually necessitating the complete re- 
winding of the armature. 

We have so far only dealt with the lamellar effect in connection 
with alternating-current machines. When we consider, however, 
that the current flowing in the armature conductors of direct-current 
machines is, in reality, an alternating current, we see that the above 
results, with certain modifications, are also applicable to direct-cur- 


rent machin cr We do not propose to enlarge the scope of this 
Paper unduly by entering upon a lengthy discussion of the critical 
depth, temperature gradient, &c., of direct-current armature con- 
ductors, but merely to indicate the lines upon which these considera- 
tions may be investigated. Confining our attention to a particular 
armature conductor of a direct-current machine, we remember that 
the current is flowing in one direction when the bar is passing under 
a N-pole, and in the opposite direction when passing under the S- 
pole. The change of direction is effected during the commutation 
period. The current value at any instant during this period is 
somewhat indefinite, but the period is of relatively short duration. 
Fig. 7 may be taken as representing the current in any armature. 
conductor where the dotted portion is substituted for the unknown 
which occurs during commutation. 

If, as an approximation, we take the current in each bar as 
being equivalent to that shown in Fig. 8, the case is capable of 
fairly exact computation. Let C be unity, then the current at any 
instant is given by sin pti sinBpt-4-: sin Spt + &c.), where p 

* 

* 2 f. We thus have a number of sine wave alternating currents 
of differing frequencies flowing in each bar, and, as already pointed 


Oarrent 


out, we can calculate the loss due to each as if it existed separately. 
There is, therefore, no difficulty in applying our previous curves 
and formule. Take the case of a 6-pole 500 revs. per min. direct- 
current generator, F will be 25 cycles per second. We must, there- 
fore, calculate the value of mb for F = 25, 75, 125, &c., and calling 
the corresponding K, values respectively Kn, 3Km ,K,, &c., where 
the suffix determines the position of conductor in slot (i., Ist, 2nd, 
or nth), and the prefix determines the frequency term of the Fouriers 
series. 

The coefficient of increase of resistance for the nth conductor carry- 
ing the current shown in Fig. 8 will then be given by the expression 


SF al 1 
— - n ~ K, e 
S [ac ears) (Ks) + e. ] 


In general the K values for solid conductors of direct-current 
machines will be greater than those for conductors of the same 
depth in alternate-current machines running at the same speed and 
having the same number of poles, because in the direct-current 
machines the current is largely composed of higher-frequency 
terms, and secondly, since direct-current machines are generally 


Fio. 8. 


constructed for lower voltages, less space will be occupied in the 
slot with insulation. Fig. 9 represents a two-layer winding in a 
direct-current armature. The K value of the active portion of the 
upper conductor calculatcd from the first 17 terms of the above 
series is 2'5, f being taken at 25 cycles per second. The K value 
for the lower conductor is 1:20, and for the whole winding 1 44, 
assuming as before q — 075. 

Unfortunately this series is not very rapidly convergent. 

'The K values for the higher frequency terms may be calculated 
from the expression | 

mb[2(n?— n) +1]. 


In the armature of a rotary converter, the effect is still more 
pronounced, sinco the higher frequency terms are more predominant. 


DISCUSSION. 

Mr. S. L. PEARCE, from the chair, expressed the indebtedness of the 
gection to Mr. Field for his exceedingly able Paper, which must have 
involved & tremendous amount of work. Although chiefly a Paper for 
designers, there were many points of practical importance, from which 
an engineer in charge of large alternating systems could learn much. 
The latter part of the Paper, in which Mr. Field touched on the problems 
involved in the enormous forces exerted on the end windings of alter- 
nators when subjected to shorts or bad phasing was exceedingly interest- 
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stator frames. 

Mr. J. FRITH complimented the author on his valuable Paper, but 
remarked that he had alwayshitherto understood the term “ Idle Current ” 
to mean current at right angles to volts. 

Mr. MILES WALKER wished to express his high appreciation of the 
Paper. All engineers concerned with the design of electrical machines 
have for long been wanting to know exactly how much eddy current to 
expect in straps of different depths. It had been possible by & rough 
graphic construction to arrive at an approximate value for the loss due to 
the eddy current. But by means of these beautifully simple curves we 
can in the course of a few minutes figure out the eddy-current loss exactly 
for any given case, and can find at once the most economical depth of 
strap to use under any circumstances. The question naturally arises, 
Are these curves correct ? Do they really give the additional losses found in 
practice? In 1903 the Westinghouse Company, realising the importance 
of eddy-current losses, made a number of experiments to find out their 
values in different cases. The trials were made by winding coils with 
different kinds of straps in the same armature core and measuring the 
watts supplied when an A.C. current was passed through the coils. 
The iron loss was separately measured and taken into account. The 
report of Mr. F. D. Newbury upon the results of the tests gives à number 
of curves for the losses with different straps and at different frequencies. 
Taking two good cases for comparison—one at 25 cycles and one at 
60 cycles—the results agree very elosely with Mr. Field's calculations. 
Taking the formula given by Mr. A. B. Field in the July number of last 
year's Proceedings of the American Institute of Electrical Engineers, we 
arrive at almost the same result. It had been said that the Chelsea 
5,500 kw. turbo-generators had their windings bent by being short. 
circuited, The facts are that these machines were thrown out of phase 
when running in parallel with other generators. These conditions are 
very much worse than & short-circuit. The forces might be almost four 
times as great as a simple short-circuit. The windings were braced, but 
the bracing was not sufficient for the difficult conditions. They are now 
being braced in a much more solid way. 

Dr. C. C. GARRARD ventured to criticise the author's definition of 
«Idle Current.“ To his mind the term had already got a certain fixed 
meaning and represented the ‘‘wattless component of an alternating 
current at right angles to the voltage." The author's definition is, however, 
an extremely wide one and included all currents which waste energy to 
the extent of their C?R lose, including even the actual working current, 
and a paper on “ Idle Currents” under this definition would cover tbe 
whole field of electrical design. He suggested, therefore, that the 
proposed new definition of idle current ehould not be adopted, as if it 
were, it would tend to cause confusion as to a term which at present has 
got a definite significance. He thought one of the most valuable parts 
of the Paper was the proof that any system of currents would be regarded 
as an “idle current" distribution superimposed upon the distribution 
which would obtain with continuous current. While for mathematical 
investigation, of course, this is of the utmost importance, it does not 
always represent what actually takes place in the circuit. Consider the 
case of two equally-rated transformers working in parallel which have 
different impedance and phase values so that they do not bank properly. 
The current does not divide up equally between the two transformers, but 
divides 20 that the drops due to the different impedances is such that the 
terminal voltages of the two transformers become equal. The sum of the 
virtual valaes of the currents in the two transformers is equal to the 
virtual current in the outside circuit, There is no idle current circula- 
tion at all. I think this consideration can be applied to other problems, 
such as a number of circuits connected in parallel. The distribution of 
current in the various circuits is always a natural one. In the direct-current 
problem simply the ohms have to be taken into account, in the alternating- 
current problem the impedance and mutual induction between the con- 
ductors determine the volt drops in the conductors and the condition of 
equilibrium is that the volt drops of the various conductors connected in 
parallel are all equal. A massive solid conductor can be considered 
from the same standpoint as a bundle of very fine parallel wires. The 
question of eddy-current losses in transformers is of great practical 
importance, and in their design, some care has to be taken to eliminate 
all such causes of loss, or, where they are unavoidable, to allow for them 
in the design, so that the required efficiency and temperature rise may 
be obtained. Several cases had come under Dr. Garrard’s notice. One 
consisted of a 1,000 ampere transformer, wound with copper strip of a 
total cross section of 13 8d. in. The copper loss in this transformer was 
44 per cent. larger than that which would be calculated from the ohmic 
resistance of the windings, this being the eddy-current loss in the heavy 
current winding. Another case was a core type transformer made for a 
special purpose. It had four coils per leg, two primary and two secondary, 
all having the same mean turn. It will be seen that the impedance of 
the middle coils was less than that of the end coils. This results in an 
eddy-current effect in that when the coils are connected in parallel the 
middle coils take more current than the end ones. This results in the 
efficiency of the transformer being not so good when the coils are con- 
nected in parallel as when connected in series. In order to avoid eddy- 
current losses in the coils of transformers, it was sometimes recommended 
to wind them with stranded conductor for the larger currents. As 
stranded conductor is very much more costly than strip it is more econo- 
mical to use the latter, providing no losses are introduced thereby. He 
had found, however, in core type transformers, that for currents up to at 
least 500 amperes, if the winding be made of strips, about 0-5in. by lin. 

section, connected in parallel, acd proper precautions be taken, no appre- 
tiable eddy-current loss takes place in the winding:—/ v., the copper loss 


until it was understood some very puzzling 


of phase. 
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ing. He thought he was right in saying that manufacturers had not 
until quite recently taken into account these forces which produced dis- 
tortion effects, in the design of alternating machines. Up to a recent date 
machines were built with their end windings totally unsupported from the 


is the same under working conditions ag calculated from the ohmic re. 
sistance. It may be asked what was the good of using strips in parallel, 
as, if the strips were soldered together at the ends, as is the case gene- 
rally, they were equivalent to a solid conductor. He did not think this 
was correct, however, and that in a solid conductor local eddy. current 
losses would occur owing to the fact that the leakage field was not by any 
means a uniform one. The lines leak out between turns and between 
layers in a very irregular fashion, snd the lamination of the conductor 
prevents such losses as would otherwise occur. Regarding alternator 
windings, he was under the impression that nowadays stranded con- 
ductor was generally used for the winding owing to it being easier to wind 
than solid conductor. With stranded conductor, of course, the conclu. 
sions arrived at in the Paper would be very considerably modified. 

Mr. J. 8. PECK remarked that Mr. Field had dealt in his Paper with 
the question of idle currents in armature conductors. Difficulties of the 
same nature, however, have been encountered in the design and opera- 
tion of transformers, In 1892 the Westinghouse Company designed a 
small transformer which was intended to have an extremely high effi- 
ciency. In order to keep down the copper losses, the low-tension winding 
was composed of large rectangular copper strap. When the traneformer 
was put on test, the designers were greatly surprised to find that the 
low-tension winding reached an excessively high temperature. After 
some consideration it was decided that the excess heating was due to 
eddy-current or idle-current loss in the rectangular strap, the currents 
being set up by the leakage magnetic field through the windings. It was 
realised that this was a matter little understood, but which would have 
great weight in the design of large transformers. A series of investigations 
were therefore carried out, using wires and straps of various dimensions 
placed in different ways in magnetic fields of different densities and 
frequencies. From these tests, supplemented by theoretical con- 
siderations, curves were plotted showing what  idle-current losses 
might be expected in copper conductors under different conditions. 
These curves enabled the transformer designer to choose such con- 
ductors as to avoid excessive losses due to local currents eet up within the 
conductor. It was found, however, that parallel conductors—even though 
insulated throughout their entire length—were subject to much the same 
idle-current losses as solid conductors unless properly transposed. 
Another difficulty which has been frequently encountered is due to the 
attempt to operate in parallel coils which are not located in symmetrical 
magnetic positions, so that on account of the difference in the leakage 
magnetic field cutting the two coils, unequal voltages are induced. Once 
the reason for this inequality is understood, no trouble should be 
encountered in designing a transformer to avoid this difficulty, but 
results were obtained. 
I believe that no trouble occurred due to the displacement in end 
windings of generators and transformers until units of very large size 
were installed. A certain amount of trouble was encountered with the 
Niagara generators winding, due to displacement of the coils in the event 
of one machine being thrown in parallel with other machines when out 
Methods were devised for bracing this winding, and great 
care is given to this bracing in all machines of large capacity. In the 
Chelsea generators referred to by tho author, the coils were braced in & 
manner which it was thought was amply sufficient. It was found, how- 
ever, that when one machine was thrown in parallel out of phase with 
other machines, the forces were so enormous that the supporting blocks 
were crushed and torn loose from their supports. Short! after the first 
Niagara machines were installed, a short circuit occurred on the secon- 
dary circuit of a 200 kw. transformer. An examination of the transformer 
showed that when the short occurred the outside end coils which project 
beyond the iron core had been bent over at right angles and flatten 
against the end frames which held the laminations together. These coils 
were wound with large rectangular wire, several wires in parallel, so thai 
an enormous force must have been required to bend the coils into the 
position in which they were found. After this accident steps were taken 
to brace the coils of large transformers in order to prevent their being 
thrown out in case of sudden short circuits, In very large transformers 
having extremely olose regulation it is necessary to take the greatest care 
in bracing the coils in every direction, as the currents which may flow 
through tbe coils of such a transformer in the event of a short circuit 
may be 20 to 40 times the normal, thus producing forces between the 
coils 400 to 1,600 times the normal force. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Calibration of Gold. Leaf Electrometers.—The gold-leaf elec- 
troscope is being widely employed in measurements of ionisa- 
tion. It is calibrated by applying known potentials to it. 
But H. W. Schmidt points out that it is not as a rule used for 
measuring differences of potential, but for measuring currents 
by noting the variation of the potential. To obtain the best 
results, therefore, another principle of calibration should be 
employed. The relative difference of potential between two 
scale divisions may be obtained by exposure to the 8 and y 
rays of a radium preparation fused into the glass wall, and 
noting the times taken by the leaf to traverse successive divi- 
sions. If there is a saturation current, these times are pro- 
portional to the differences of potential. If the shape of the 
electroscope leaves a doubt as to whether there is a saturation 
current, it is only necessary to connect the electroscope with an 
air condenser which is not too small, and to expose this alone 
to the radium rays. The author believes that with a well- 
calibrated leaf electrometer as good results may be obtained as 
with a quadrant electrometer. It has besides the great advan- 
tages of simplicity, small capacity, and independence of 
external electric disturbances. 

(H. W. Scasupt, Physikalische Zeitschrift, Match 1, 1906.] 


Canal Rays.—By an ingenious experimental contrivance 
C. Füchtbauer has been enabled to prove that canal rays im- 
pinging upon metals cause them to emit electrons, and that 
some metals reflect the canal rays to a very perceptible extent. 
Behind the perforated cathode he mounted a circular diaphragm 
consisting of six sectors, five of them covered with various 
metals and the sixth open. The diaphragm could be turned 
by means of a magnetic contrivance, and was so arranged that 
each sector could in turn bs brought to face the canalray 
tube. But for a small aperture, the diaphragm was com- 
pletely enclosed in a metallic cylinder, which could be earthed. 
When the open sector was presented to the canal rays they 

penetrated into the cylinder and gave up their charges to it. 
But on interposing one of the metallic sectora the canal rays 
were reflected, and they and the electrons issued from the 
cylinder. By deflecting the electrons the two constituents 
could be estimated separately. The author found that at high 
voltages (30,000) all metals give off electrons, in the same order 
as Volta'sseries. Platinum gives off least, and aluminium gives 
off four electrons for each canal-ray particle it receives. 
Platinum, silver, and copper reflect 10 per cent. of the incident 
canal rays, even at the highest voltages. 
(C. FUcurBAUER, Physikalische Zeitschrift, March 1, 19006.] 


Polarisation ly Alternating Currents.—P. G. Gundry has 
made some researches calculated to throw light on the action 
of an electrolytic coherer, whose resistance is increased by the 
impact of electric waves, or diminished when the electrolyte, 
like phosphoric acid, diminishes in resistance with increase of 
temperature. The experiments consisted essentially in send- 
ing an alternating current of frequency varying between 80 
and 5,000- per second through an electrolyte between tivo 
mercury electrodes, one of which was very small, while the 
other was more than 1,000 times as large, so that the latter 
was unpolarisable in comparison with the former. The results 
show that a perfectly symmetrical alternating current acting 
at à polarisable electrode leads, according to the osmotic theory 
of polarisation, to an asymmetry of the polarisation—in other 
words to a direct current. The case of a mercury electrode 
being worked out gives as a result that the direct current I 


d 
satisfies the relation AT = const., where N is the frequency 


0 

and io sin 21 N- is the alternating current. The direction of 
the current corresponds with an effective diminution of the 
concentration in the ueighbourhood of the electrode. The 
same relation should hold when the electrode is a solution of 
a complex salt, provided that difusion from and to the layer 
of electrolyte surrounding the electrode plays the important 
part in the polarisation. In the electrolytic coherer it may be 
supposed that some reaction such as H, — 2H is reached with 
finite velocity, whereupon the relation I/i, ho'ds good, and is 
independent of the frequency. 

LP. G. Gunpry, Philosophical Magazine, March, 1906.] 
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Moleculur Condluctivities.— The formation of a salt MX from 


the acid HX and the base MOH may be represented by the 
equation 


H: TX TM- OH = M] + X'+ HOH, 


where the dots represent cations, the dashes anions, and the 
unmarked compound is neutral water. 
electrical states differ by the expression H*+OH'=HOH ; 
hence we should expect in the formation of the salt the dis- 
appearance of electrical conductivity equivalent to that required 
by the above equation. P. Blackman calculates from the data 
in Landolt and Bornstein’s 7abellen the loss of molecular con- 
ductivity occurring in the formation of various salts from the 
same acid at the same temperature and molecular concentra- 
tion. 
conductivity represented by AHCI prKOH — prKCl is 358, 
whilethat represented by vHC? + NaOH — poNaClisthesame. 
For lithium chloride it is 844. 


The initial and final 


At unit molecular concentration, the loss of molecular 


Generally, the equation holds 
poH X. + joM4,0OH — poM, X = pr HX + Ar M,OH + ADM. X. 


The derived equation 


pM OH - iM. OH- Mi X - prM,X 


furnishes a means of calculating the molecular conductivities of 


insoluble or unstable bases or salts. Finally, 

pM, X — AM, X= prM,X, — AVM. XI = constant, 
which explains a fact observed by Kohlrausch. 
(P. Buackman, Philosophical Magazine, March, 1906.] 


Colouration of Jewels by Radium Rays.—A. Miethe has found 
that an unexpectedly large number of jewels change their 
colour under the influence of radium rays from strong prepara- 
tions. It has been known for some time that glass is coloured 
brown or violet, and the chlorides of potassium and sodium 
brown or yellow. Speaking generally, the colour is changed 
most easily in the more transparent stones. The author used 
a preparation of 60 milligrammes of radium bromide. A colour- 
less diamond from Borneo was coloured a light yellow after 
eight days, and a decided lemon yellow after another eight 
days. On heating the diamond to 250'C. the yellow colour 
was diminished, but it could not be entirely got rid of even at 
a red heat. A colourless Brazil diamond showed no coloura- 
tion. A peculiar behaviour was shown by a light blue sapphire 
from Ceylon. After only two hours' exposure to radium bro- 
mide it showed a colouration, green at first, then light yellow, 
and after a few more hours, reddish yellow. . After a fortnight 
it was dark yellow, or nearly chestnut. The colour could be 
eliminated by heating, but the light yellow colour always 
returned on cooling. Rubies show no change. Tinted tour- 
malines show little change, but a tourmaline having a pink 
colour at one end acquired a red colour at any section by ex- 
posure to radium rays, and a tourmaline having a green end 
acquired a dark green colour at any section. Amethyst, blue 
topaz and chrysobery! show no change. 
[A. MigTHE, Annalen der Physik, No. 3, 1906.] 


Capacity of Mica Condensers.— The differences in the value 
of the capacity of the same condenser observed in determina- 
tions made at different times (with different galvanometers) 
have given the impression that mica condensers are not avail- 
able for measurements of high precision. The manufacturers 
of the best condensers guarantee an accuracy of only one-fourth 
of one per cent. and even this is not usually trusted by the 
purchaser. The reagon for these differences is that with the 
method of measurement commonly employed the capacity 
value is dependent upon the period of the galvanometer. The 
condenser is charged or discharged through the galvanometer 
and remains in circuit with it during the whole period of the 
first throw. The gradual liberation of the absorbed charge 
produces a current which flows through the coil of the galvano- 
meter the whole period of the throw. The longer this period 
the greater is the amount of the absorbed charge that affects 
the throw, and the greater is the value obtained for the capa- 
city of the condenser. A. Zeleny has devised a special triple 
key which, with one tap, closes the condenser circuit through 
the galvanometer and opens it immediately afterwards. He 
thus measures the “free-charge capacity of the condenser, 
and finds it to be a very constant quantity, measurable within 
a maximum error of 0:01 per cent. He suggests defining all 
capacities as free-charge capacities. 

[X. ZeLeny, Physical Review February, 1908.] 
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ELECTRICITY IN MINES. 


At next Thursday’s meeting of the Institution of Electrical 
Engineers, Mr. W. C. MouNTAIN’s Paper on Electric Winding, 
which was originally read and discussed at the Manchester 
Local Section on January 16th, is to receive the honour of 
further discussion on the occasion of the reading of Mr. C. P. 
SpaRk’s Paper on the electrical equipment of a large South 
Wales colliery. We welcome this decision of the parent In- 
stitution, for it will provide electric mining engineers and 
others interested in the development of this important branch 
of the electric industry with an opportunity of correcting 
his conclusions and the wrong impressions to which the 
acceptance of the Paper by the Committee of the Manchester 
Section may have given rise. Mr. MOUNTAIN, as may be 
remembered from our report on his Paper in The Electrician 
for February 9th, p. 658, compared the initial and working costs 
of heavy steam-operated and electrically-driven winding plants, 
and came to the conclusion that—with the possible exception 
of the case where current can be purchased at a small 
fraction of a penny—direct steam winding is the more 
economical of the two. In the Paper, the costs of winding at 
a single shaft were estimated and compared, account being 
taken of capital costs as well as working expenses. It was 
assumed, apparently, that a special generating plant is put 
down for supplying power for winding at this shaft, and in 
such cireumstances the conclusion is obvious, Such a com- 
parison is manifestly inapplicable in the majority of actual 
cases. Not only do a large number of collieries possess 
more than one shaft, but electric driving when, it is 
used, is not confined to this one application. How many 
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collieries are there which would instal an electric plant for 
the sole operation of winding and not make use of the 
electric energy at their disposal for driving all kinds of electric 
machinery above and below earth and for lighting? We 
venture to think, none. The electric power for the whole 
works is generated then at one large central station, and great 
economies are realised on this account alone. As an example 
of the peculiar nature of Mr. MoUNTAIN'S figures, we may 
mention the costs at a Belgian mine which he quotes for 
comparison with the estimates for direct steam driving taken 
as a basis for his arguments. If we leave out capital 
charges in the two cases, the figures of actual running cost 
per 100 tons wound from a depth of about 2,000 ft. are about 
3s. 6d. in the case of steam winding and 10s. in the case of electric 
winding. To assume that the figures are on the same basis 
implies an efficiency of only 35 per cent. for the electrical 
system, apart from engine losses—an obvious absurdity. It is 
difficult to conceive what has been Mr. MOUNTAIN’S object in 
writing this Paper. An important branch of his business is, 
we believe, the electrical equipment of collieries ; if he does not 
appreciate the advantages of electric winding and prefers to 
confine himself to the other applications of electricity in mines, 
this is no reason for his discrediting the work which other 
electrical engineers may be striving to do in this direction. 
As we have said, we look forward to a complete discussion 
of the broader questions at the next Institution meeting, 
when Mr. Sparks will doubtless not be as pessimistic as 
Mr. MouNTaIN. At the same time we may refer to a 
number of Papers on the subject recently read (and another 
Paper is down for reading at next Monday's meeting of the 
Newcastle Local Section). Two of these Papers, one by Mr. 
B. BARRETT COULSTON, the other by Mr. R. G. MERCER, sre 
reported elsewhere in this issue. Both combined give an 
excellent idea of the great practical advantages to be derived 
from electric motors and—as is more to the point in the pre- 
sent discussion— they also prove that it is considerably cheaper 
to work collieries and mines electrically than by any other means. 
Mr. Mercer's figures, which are based on actual cases and 
not on mere estimates, are especially interesting. He shows, 
for instance, that the electric plant which was installed at the 
South Durham collieries at an expenditure of £10,000 con- 
duced to an annual saving of £1,500 in fuel alone. Even 
if the other savings effected by electrical working be left 
out of consideration, it will be gathered, that the electric plant 
pays for itself in less than seven years. The figures quoted 
for the Northumberland collieries are even more striking. 
Here the electric installation cost £3,000 and led to an annual 
saving of from £1,500 to £1,800. More figures could be 
marshalled to show the economic superiority of an intelligently 
designed electric colliery equipment, but the results quoted 
above will suffice to prove our point. 5 

One of the points urged against electric operation by ad vo- 
cates of steam or compressed air relates to the more skilful 
attendance which electric machinery requires, or is supposed 
to require. It is interesting to note that Mr. MERCER, for 
one, holds the opposite view. He argues that the concentra- 
tion of the electric generating plant combined with the robust- 
ness of squirrel-cage motors often leads to an actual reduction 
in the necessary staff of skilled operators. 

In conclusion, we should like to express the hope that the 
forthcoming discussion at the Institution will be taken part in 
by men who have had practical experience in the electrical 
equipment and working of collieries and mines, and who are 
in a position to further the development of this branch of 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 


BY V. A. FYNN. 
(Continued from page 812). 


lt is absolutely necessary for the working of this motor that there 
should be as much self-induction as possible along the motor field 
axis; but it is equally important that there should be as little self- 
induction as possible in the motor along the transformer axis. The 
phase of the auxiliary E.M.F. inserted in the C circuit should coin- 
cide with the phase of the field along that axis. Of course this 
auxiliary E.M.F. can be obtained from any convenient source, pro- 
vided the periodicity is the same as that of the E.M.F. impressed 
on the stator and its phase a suitable one. The proper phase of 
the auxiliary E.M.F.to be applied to the D or C circuit bears a 
simple relation to the phase of the E. M. F. (E) impressed on the 
stator. In the general case indicated in Fig. 9, let the brush 
system be so placed that one of the brush sets, CC for instance, 


Fic. 10. 


forms an angle, a, with the stator field axis F; then the phase of 
the auxiliary E.M.F. (E,) to be included in the D circuit must 
differ by a degrees from the phase of E, and the phase of E, must 
differ from it by 90--a degrees. For a=0 the phase of E, becomes 
il riy to the phase of E, and the phase of E, is in quadrature 
with it. . 

It was always recognised that in order to make & commercial 
success of such a compensated motor, it would be necessary to avoid 
accessory apparatus as far as possible, and for that reason the 
author arranges to procure the auxiliary E.M.F. from the motor 
itself. We have seen that the motor field is practically in quadra- 
ture with the transformer field. The motor field will, therefore, 
induce statically an E. M. F. in phase with the transformer field, and 
vice versa. If the auxiliary E. M. F. is then to be obtained from the 
motor itself, it can be got from a winding whose axis forms an angle of 
z/n degrees with the axis of the brushes to which it is to be con- 
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nected; it will then be acted upon by a field of the required phase. 
Fig 10 indicates the position of these windings for the general case 
illustrated in Fig. 9, and, as will be seen from the performance 
curves of actual motors annexed to this Paper, this method of 
obtaining the compensating E.M.F. gives excellent results in 
practice 

It remains for us finally to consider the question of sparking, and 
although for the purpose of this Paper it was found convenient to 
deal with this last, it is in reality a question of first importance. 

It has been shown that the motor in Fig. 1 is electrically the 
equivalent of a motor with a squirrel cage; it must, therefore, aleo 
behave like a motor having a rotor provided with a polyphase wind- 
ing short-circuited by means of slip-rings or otherwise; nothing in 
the nature of the motor would, therefore, be changed if, in addition 
to the two sets of brushes on the commutator, say, three equidistant 
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scheme was resorted to with the object of relieving the commutator 
of the greater part of the current it was carrying, and thus diminish- 
ing sparking. The sparking was, indeed, entirely suppressed. The 
same arrangement was used at starting, when resistances between 
the three equidistant points were inserted by means of slip-rings, 
and gradually cut out as the speed was increased. It was, however, 
found that the ordinary rotor windings in use did not answer the 
purpose at all well, particularly when phase compensation was at- 
tempted. It is easy to see that, with a number of points of the 
rotor winding directly short-circuited, for instance over slip-rings, 
any E.M.F. impressed on the rotor by means of the one or the other 
brush set would send a heavy and useless current through these 
slip-rings ; phase compensation is practically impossible under such 
circumstances. Then, again, it is advantageous to have a very low 
voltage on the commutator, whilst a high voltage on the slip-rings is 
important. | 

_ An obvious way out of the difficulty is to use two distinct wind- 
ings on the rotor, the one connected to the commutator and the 
other to the slip-rings. This arrangement lowers the output of the 
motor very appreciably, because it makes it impossible for that part of 
the winding which is connected with the commutator to be made 
use of in normal running (when the machine operates as a shunt- 
induction motor), as almost the whole of the current induced in the 
rotor will flow through the slip-rings. 'To get over the difficulty 
completely, the author makes use of a continuous-current and poly- 
phase winding in his rotors, combined in such a way that, as far as 
the commutator is concerned, only the continuous-current winding 
is operative; whilst both continuous and polyphase windings are 
operative as far as the slip-rings are concerned. The best possible 
use is thus made of the rotor winding space and copper. The com- 
mutator voltage depends on the continuous-current winding only. 
The polyphase winding is so disposed with regard to the continuous- 
current winding as to obtain at the slip-rings the highest possible 
voltage resulting from the combination of the two windings. 


Fic. 12, 
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For the case of a three-phase winding (and this will mostly be 
used) the relative positions and the mode of connection of the two 
windings is shown 1n Fig. 11. Since any continuous-current wind- 
ing can be considered as a mesh-connected three-phase winding, this 
arrangement can be looked upon as the combination of & three-phase 
mesh and star winding. The three legs of the mesh are designated 
by ai, dz, ag, Whereas 51, 52, ba stand for the three star legs, and Ri, 
Ra, R, for the three slip. rings. The dotted lines show how the two 
must be interconnected, the arrows indicate the momentary direction 
of the induced E.M.F.s, assuming a clockwise direction of rotation 
and a direction of the magnetic field from top to bottom of the sheet 
of paper. If à is the voltage per phase of the mesh, and 6 that of 
the star winding, then the maximum obtainable voltage between 
any two slip-rings will be a TVB. This winding makes it im- 
possible for the brush sets disposed on the commutator to be at any 
time short-circuited, or even nearly so, over the slip rings; a great 
number of turns will always be interposed. Tests have shown that 
& motor provided with such a rotor cau be fully compensated 
without raising by more than 2 or 3 per cent. the current taking its 
way over the slip-rings. The complete motor is shown diagram- 
matically in Figs. 12 and 18 in its two early forms, as arranged for 
“constant speed work." For the sake of clearness, the slip-rings 
have been omitted from the figures; they are connected to the 
points R,, R,, R, of the rotor winding. 

The arrangement shown in Fig. 12 allows of the conversion of 
the motor from a series-induction to a shunt induction machine by 
the gradual closing of the D circuit in combination with a gradual 
reduction of the number of turns in the group S,, and, when desired, 
also in combination with & gradual decrease of the resistances in- 
serted between the slip-rings. A reduction of the resistances inserted 
in the D circuit and a reduction of the resistances between the slip- 
rings increases the shunt excitation ; a reduction of the number of 
turns in the group Sz after the motor has started reduces the series 
excitation. At first both methods were used simultaneously on 
account of sparking difficulties, and one was naturally led to simplify 
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THE ELECTRICIAN, MARCH 16, 1906: 


this disposition by leaving out the D circuit altogether. The motor 
shown in Fig. 18 was thus evolved, and quite a number of such 
machines were executed. 

The author thinks that although this last form of motor is simpler 
than that shown in Fig. 12, electrically it is somewhat inferior. It 
may, perhaps, not be at once clear how and why the motors shown 
in Figs. 12 and 18 can be compensated with the help of the same 
auxiliary E.M.F.s as were used for that purpose in conjunction with 
the motor as shown in Fig.1. Considering Fig. 12, and remember- 
ing that the smaller the rotor resistance the faster wil & shunt- 
induction motor run, it must be evident that the speed in this 
particular case will be determined by the slip-ring circuit, if short- 
circuited, for the latter will undoubtedly have a smaller relative 
resistance than the circuit of the continuous-current winding closed 
over the armature and field brushes (CC and DD). There will be 
two alternative paths for the armature current, the one over the 
slip-rings, the other over the brushes CC ; the former will carry all 
the current, not only directly on account of its smaller relative 
resistance, but also because this smaller resistance determines a 
higher motor speed, thus increasing EB in the latter circuit, whilst 
ET remains constant. There will also be two alternative paths for 
the field current, the one over the slip-rings, the other over the 
brushes DD. The greater part of the motor field will be supplied 
by the current through the former, and the smaller part by the 
current through the latter; the auxiliary E M.F. (E,) will only act 
on the latter circuit, but in exactly the same manner as before when 
the rotor was only short-circuited by means of brushes disposed on 
the commutator. 

When including the auxiliary E. M. F. (E,) in the armature. circuit 
of the continuous-current winding by means of the brushes CC, 
whilst the slip-rings are short-circuited, as shown in Fig. 18, a 
current is caused to flow in that circuit mainly through the agency 
of E, and ES. As before, EW will determine the phase and mag- 
nitude of this current; this E.M.F. is again the resultant of ET, 
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EB (which is greater than it would be if the slip-rings were not 
short-circuited, and nearly equals ET) and ES. Under these cir- 
cumstances the current flowing in this circuit will be practically 
constant for all loads (until the speed begins to drop materially), 
independently of the current flowing over the slip-rings, and will 
cause a decrease of the latter. In phase the current flowing by way 
of the commutator will lead ET, whereas the current flowing by 
way of the slip-rings will lag behind ET. The resultant rotor 
ampere-turns in the armature axis can, therefore, be made to coin- 
cide with or tolead EE. The resultant stator ampere-turns must 
balance the resultant rotor ampere-turns, and the stator current can, 
therefore, be made to coincide with or even lead the E.M.F. im- 
pressed on the stator. It is seen that in this case external se'f- 
induction is only included in part of the rotor winding in the 
armature axis and in that part through which the current remains 
practica'ly constant, so that its detrimental effects are greatly mini- 
mised. The beneficial effect of this arrangement as far as the 
power factor is concerned is greatest at no load, and diminishes 
as that component of the rotor ampere-turns in the armature 
axis which is due to the current flowing by way of the slip- 
rings increases ; the result is a very constant and high power 
factor. 

The conversion from series-induction to shunt-induction working 
cannot be effected as smoothly with the help of the slip.rings only 
(Fig. 13) as it can with the help of the D circuit (Fig. 12) ; and in 
the former case it is quive impossible in practice to avoid a very 
marked falling off in the starting-torque curve, which makes this 
form of motor unsuitable when heavy and sustained starting torques 
are required. For light work, however, it is very useful, and its 
power factor under normal working conditions approaches unity. 
On the other hand, the starting-torque curve of the motor in 
Fig. 12 (with or without the help of slip-rings) is an almost straight 
line, and the motor in this form can be used in all those cases in 
which heavy and sustained perdue! torques are required for 

he slip-rings are a very un- 
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welcome complication, at any rate for smaller machines, but a way 
was found of doing without them by simply suitably dimensioning 
the rotor winding. 

In the continuous-current machine we obtain sparkless commu- 
tation whenever it is possible, to balance the reactance voltage by a 
voltage induced in the short-circuited coil by some external means, 
or simply by the vol resulting froin the unequal distribution of 
the current under the brush. The last process is automatic, but 
limited in its effect; it fails when the balancing voltage can only be 
ebtained by raising the current density in some part of the brush 
beyond the permissible limit. For the continuous-current machine 
the problem is therefore a comparatively simple one; whereas it is 
far more complicated for the machines under consideration. In the 
continuous-current machine there is only the reactance voltage to 
provide for: this may vary in magnitude, but its phase is constant; 
in the motor under consideration we have to deal with three dis- 
tinct E. M.F.s of different phase and varying magnitude. As in the 
continuous-current machine, thera is a reactance E.M.F. to con- 
sider. which varies in magnitude with the speed and the rotor 
current, and is nearly in phase with the latter: in addition there is 
an E.M.F. due to the statio induction of the motor field (axis D) on 
the coil undergoing commutation, whose magnitude, of course, de- 
pends on the strength of the motor field, while in phase it lags about 
90 deg. behind the reactance E.M.F. The third E.M.F. is that due 
to the rotation of the short-circuited coil in the transformer field 
(axis C), whose magnitude depends on that field strength and on 
the speed, while in phase it is opposite to the E.M.F. due to static 
induction. The resultant of these three is the one to be balanced, 
and this varies in phase as well as in magnitude. This fact makes 
it particularly difficult to balance it by inducing in the commutated 
coil a suitable E.M.F. by some external means, since that E.M.F., 
in order to be effective, would have to follow the variations of the 
resultant not only in magnitude, but also in phase. At any rate, 
for small machines one must fall back on commutation by means of 
uneque] distribution of current under the brush, which at once pre- 
sents limits to the designer. At starting only the first two E.M.F.s 
above mentioned need be considered, and, as a rule, the second will 
be the greatest. As the motor speeds up the third comes into play; 
being of opposite phase to the second its effect is to diminish the 
latter. When synchronism is reached these two practically cancel 
out, and there only remains the first, or the reactance E.M.F., to 


Taking advantage of these conditions, and with careful design of 
the rotor, it has been possible so far to dispense with the slip-rings 
altogether up to sizes corresponding to about 50 H.P. at some 400 
revolutions ; such smaller machipes are made on the lines of Fig. 12, 
but with only one winding on the rotor and without slip.rings. In 
motors of greater power intended for continuous running at full 
load, provision is made for short-circuiting a number of points on 
the rotor winding, so as relieve the commutator and to be able to 
make a smaller one do. The complete diagram of connections of a 
motor for intermittent load and designed to run in both directions 
(for instance, for elevator service), is given in Figs. 14, 15, 16 and 
17; 1n this case it will be noticed that the resistances in the field 
circuit are suppressed. In order to reverse the direction of rota. 
tion, it is preferable to reverse the current through the winding 8. 
Rotation would also be reversed if the current through S, were 
reversed; but as the tappings must be unequally spaced in the latter, 
such a course would lead to complications in order to restore the 
proper stepping. 

The average results which can be obtained with such motors vary 
somewhat with the periodicity of the supply and the number of 
poles of the motor. Taking as a basis 50 periods, and what can be 
considered as a normal number of poles, and further assuming that 
the voltage at the terminals is not raised at starting above the value 
for which the motor is designed, a maximum torque, two to two and 
a-half times the normal, can be secured with about one and a-half 
times the normal current. The motors will start light with about 
no-load current, or not more than one-fourth of the normal current. 
The power factor can always be brought up to unity ; this, however, 
may entail a heavier current in the rotor and slightly higher losses. 
On that account the smaller motors are not, as a rule, fully com- 
pensated, as it does not appear advisable to lower the efficiency for 
the sake of improving the power factor by some 5 per cent. Thus 
for small machines up to 6 R. p. or 7 H.P. the power factor is only 
raised to 0'7 or 0'8 at no load, reaching 0'9 to 0:04 under load. The 
power-factor curve rises very rapidly at first, and as the load increases 
it remains nearly constant. The larger machines are designed for 
a power factor seldom falling below 0'9 and reaching 1 ; these can 
be made to take a leading current when desired. 

The efliciency of these compensated motors closely approximates 
to that of good asynchronous machines with squirrel-cage rotora. 
In the smaller sizes it falls come 2 to 8 per cent. below the latter, as 
is to be expected ; since for small outputs only a small increase in 
the losses is sufficient to reduce the efficiency by several per cent. 
In this case the increased losses are mainly due to the friction of 
the brushes on the commutator and to the C*R losses in commutator 


and brush-gear. In the larger sizes the efficiency quite equals, and 
sometimes, for a large number of poles and high frequencies, 
materially exceeds that of the corresponding asynchronous motor. 
Altering an ordinary asynchronous single-phase motor to the con- 
struction which we have described will increase its output from 80 
to 40 per cent., besides vastly improving its power factor; but the 
increased output and the better power factor of these machines do 
not entirely compensate for the increased losses. 

The number of poles which are here considered as normal run 
somewhat as follows; Four up to about 8 H. p.; four and six up to 
about 10 H.P. ; four, six and eight up to about 40 H.P., and soon. An 
increase in the number of poles for the same frame decreases the 
maximum starting torque obtainable, roughly, in the same propor- 
tion as the increase in leakage, while the current for a given torque 
increases. The power factor can be maintained at its high values 
for east number of poles likely to be adopted. But the efficiency 
naturally falls off with an increasing number of poles, since the 
speed and output are reduced, whilst the losses remain much the 
same. The maximum starting torque varies inversely as the square 
root of the periodicities, the current taken increasing nearly in the 
same proportion. The power factor can be maintained at its high 
values for any periodicity ; the efficiency, however, falls off a little 
with an increase in the number of cycles. i 


The maximum output varies with the square of the terminal vol- 
tage, and the starting torque also increases in the same proportion 
as long as saturation is not reached. By boosting up the terminal 
voltage at starting, a torque equal to four times the normal can be 
obtained with about three times the normal current. The behaviour 
of these compensated machines under normal running conditions is 
interesting, and differs in many respects from that of the ordinary 
asynchronous induction motor. 

Thus, for instance, at no load the speed is, as a rule, a little above 
the synchronous—some 2 to 4 per cent., the actual amount depend- 
ing on the auxiliary voltage impressed on the field brushes. At 
full load the drop in speed reaches about 10 per cent. in the smaller 
sizes, and where no means of short-circuiting a number of points of 
the rotor winding, independently of the commutator, are provided. 
In the larger sizes, and where independent short-circuiting devices 
are employed, the slip approximates more nearly to that of the 
ordi asynchronous motor. When heavily overloaded, the speed 
mey drop to about two-thirds of the synchronous before the motor 
will pull up. The great drop acts as a safety valve to some extent, 
and prevents the motor from falling out of step under momentary 
heavy overloads. 

The starting gear for the smaller machines simply consists of a 
three-pole two-throw switch. As a rule Sz, the stator series field 
winding, is provided with two tappings besides the beginning and 
end; these are taken to four terminals; the end is joined directly 
to the beginning or end of the S, winding, according to the direction 
of rotation required. In the starting position the switch is con- 
nected to one of the three free terminale of the series field winding 
Sz, the choice depending on the torque required. In the working 
position the S, winding is entirely cut out, and the shunt circuit 
closed on the S, winding. It is, of course, best to throw the switch 
over into the working position at the time when the motor has 
reached its normal speeds: but no damage or undue rush of current 
will result if the exact moment has not been correctly estimated. 
If the motor starts light, the switch can thrown over as soon as the 
motor has made a few revolutions; if left in this starting position 
the speed will rise to perhaps 20 or 80 per cent. above the synchro- 
nous, but will at once fall to the normal on the switch being brought 
into the working position—there will be a momentary rise in the 
current not exceeding 25 per cent. If the motor starts under load 
the switch can be thrown over at any time after the motor has 
reached, say, a third of its normal speed. If the motor does not 
start at all in the first position, it is useless to throw the switch 
over, as this will only cause a short-circuit. 


Larger motors are provided with controllers connected according 
to Figs. 14 to 17. The current is switched on gradually, and the 
motor starts according to the torque required on the first, second or 
third point. With such a controller it is possible to regulate tho 
speed of the motor to a great extent. If the S, winding is only in 
circuit on the last point, then on all the others the motor will have 
a series characteristic. If this winding is kept in circuit, then the 
speed, even at no load, can be greatly reduced by moving the con- 
troller back; that reduced speed will, however, not be maintaincd 
nearly constant under load, but will fall off much ın the same way 
as the speed of the shunt motor with weakened field. This drop 
will be the greater the more of the S, winding is switched into 
circuit. Under these conditions the power factor and efficiency fall 
off to about two-thirds of their normal value. Better results with 
regard to efficiency and power factor during starting can be obtained 
in special cases by regulating the E.M.F. impressed on the D circuit, 
increasing it as the speed decreases, but this necessitates a little 
more complication in the connections and windings. 

(To be concluded.) 
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NOTES ON THE CONSTRUCTION AND MAINTENANCE 
OF OVERHEAD EQUIPMENT. 


The following is an abstract of some further communicated 
contributions to the discussion on Messrs. R. N. Tweedy and 
H. Dudgeon’s Paper on the above subject, which was read 
before the Birmingham Local Section of the Institution of Elec- 
trical Engineers on February 14th. The Paper itself and the 
discussion which followed it were reported in The Electrician 
for February 16tb, p. 711, and February 23rd, p. 764. 


Mr. R. F. BROWNE, in a written amplification of his remarks made 
during the discussion on the Paper (see The Electrician for February 23rd, 
p. 766) said the suggestion that a 2in. rake was enough for a pole before 
any strain was put on depended entirely upon the strength of the pole. 
He agreed with the authors' remarks about concrete, and suggested that 
there were many poles in this country standing up to their work which 
had been erected with practically no cement in the concrete. He 
could see no reason why poles, except possibly anchor and pull-off poles, 
could not be erected with lime concrete in maiden ground. He believed 
in pot reel insulators, and had had some tested, of the same type as 
those mentioned, which broke with a strain of 2,2001b. He now used a 
larger size, which he had no doubt would not fail under 2 tons. A 
great point in favour of there insulators was that if they failed electri- 
cally they had already failed mechanically, and this failure could be seen 
from the road without difficulty. They were also more easily replaced 
than other types, and required no re-nozzling. He favoured “ figure 8 
section wire. An advantage not mentioned in the Paper was that anchor- 
ing and splicing could be done without Lending the wire. A small por- 
tion of the top lobe of the wire was cut out, and one side of the ear or 
switch had a projection or boss which fitted into this rececs. This gave 
a level surface for trolley wheels to pass under. 

Mr. H. R. PROSSER said the South Staffordshire poles, which had 
been referred to in the Paper, were strong enough to meet all necessary 
strains, but were far too resilient when the cars were passing, and this 
caused that hammering and sparking which gave so muchtrouble. Bases 
protected the most important part of a pole. A very simple method could 
be arranged to get over the difficulty of painting underneath the bases 
and collars. He did not believe in the arrangement of soldering a piece 
of *' figure 8 '' section wire to the top -of the trolley wire and to the under- 
side ofaelip, when a proper mechanical clip would do away with all the 
difficulties spoken of. Owing to oscillation, trolley wheels did not wear 
to the radius of the wire, but to a larger radius, and so were able to accom- 
modate their travel along the clips. He could not understand the authors’ 
statement that the lower surface of the wire at the clip was not touched by 
the trolley wheel, especially as they showed worn clips having an undu- 
lated surface on the bottom or running side of the clip. How would the 
. ie method stand the extra strains caused by curves or changes 
of grade 

Mr. H. HARTLEY said the South Staffordshire poles had been 
instanced as light poles. The larger size. 7 in. by 32 in. by }in. had in 
some cases bracket arms 10 ft. to 11 ft. long, carrying two wires. They 
had been in service 13 years, and were still in excellent condition except 
for a little corrosion on the ground line. They would not be suitable for 
gpan-wire work, but would surely be strong enough as centre poles with 
arms, say, 6 ft. to 8 ft. long. Bases did protect the pole, and it would be a 
mistake to dispense with them. He had found no rust inside, in cases 
where the poles had been in service three to four years. By raising the 
concrete & little above the ground line, moisture would drain off, and 
there should be no sweating. The old Staffordshire poles had no bases, 
but simply a small collar at the ground line. They showed undoubted 
signs of corrosion, but on the footpath side only. His experience 
b:re out that of the authors as to the local action which took place 
between gunmetal and the galvanised span wire. Malleable fittings 
were generally machined after being galvanised, and it was at the 
junction of the machined portion and the galvanising that it com- 
menced to peel off, The best insulator he knew of was the bell- 
shaped, with the bolt moulded into the insulating material. lie knew 
some in service now that had been in use since 1892. Electrolytic 
action took place as in other types, but they were much easier cleaned. 
Porcelain was the best material for secondary insulation, and he saw no 
reason why it should not be used for primary insulation, Such insula. 
tors were cheap, and, if designed to suit a malleable iron hanger, galva- 
nised but not machined, local action would not occur as it did with gun- 
metal. He had had experience with practically every type of ear, and 
considered the mechanical type the best. Hammering action, resulting 
in a certain amount of sparking or arcing, occurred with either mechani- 
cal or soldered eara, It was most marked on solid construction or short 
bow strings, even when the trolley tension was cut down to a minimum. 
He had had a short experience with “ figure 8” wire, and it had given 
every satisfaction. They obtained smooth running and no wear on the 
ears. The trolley wire on the old South Staffordshire system was 
originally 0:34 in, diameter, and the maximum reduction due to wear, 
that he was able to trace, was 0 015in. This figure did not, of course, 
refer to the wear at the ear, which was much greater. He did not think 
that the new soldered type of ear, which the authors had shown to the 
meeting, would suspend the wire efficiently. 

Mr, C. W. FOURNISS thought the rake of a pole depended to a large 
degree on the nature of the ground. The small rake of 2in. mentioned 
in the Paper was not visible from the ground. For all practical purposes 
bases were unnecessary. On the line with which he was connected 
they used two kinds of pillars, one filled with bitumen and the 

other finished off with concrete. The former gave no trouble, and when 


inspected the whole pillar was found perfectly dry. The latter type was a 
continual source of trouble, water collecting in nearly every box on the 
route. He found that a very small percentage of insulated bolts failed, 
and that such failures were due to a very strong side strain. As regarded 
secondary insulation, they had decided to discontinue the use of Brooklyn 
and Globe strains, as they found porcelain insulators quite suitable. 
Was the authors’ suggestion that reel insulators be placed horizon- 
tally with the downward strain on the flange the result of actual expe- 

rience? He agreed that 2/0 wire was sufficient for a line with 

a five-minute service, but with a more frequent service a larger wire was 

absolutely necessary, and in such cases the extra capital cost did not 

assume any great importance. There were two reasons for wear of 

trolley wire in addition to those mentioned by the authora—the speed 

of the cars and the nature of the trolley wheels and wire. Poor or hard 

metal in the wheels soon caused appreciable wear. His experience had 

been that rolling friction had a great deal to do with depreciation, 

and also that the method of suspension did affect the wear to a very great 

degree. He had personally measured several sections of trolley wire 

which had been erected 24 years, and which had been in actual service 

14 months. Forty-eight measurements were taken on hills of varying 

gradients, in 20 cases the up and in 28 cases the “down” wire having 

worn more than the other. The most interesting discovery was that the 

wire wore taper from ear to ear, getting smaller in the direction of running, 

the wear at the centre of the span being approximately a mean between 

the wear at either end. He found that wear on central under-running 

work was much less than on side-bracket work. He would like to ask 

the authors if they had noticed the peculiar “ U. shaped corrugations 

which appeared in close proximity to the ear, these corrugations getting 

gmaller and smaller as they approached the ear, finally tapering down to 

nothing. 

Mr. MERCER said he had never yet planted a span pole with only 
2 in. rake except in rock, and in other cases never less than 4 in. to 6 in. 
according to the soil, the result being that the span wire was pulled up 
taut, and gave about 12in. sag with the weight of the trolley wire on it. 
With 24 in, sag in a 40 ft. span, and such light poles as the authors recom- 
mended, he thought there would be, considerable whipping after a car had 
passed at speed. He would not dispense with bases, but thought that they 
should be shorter and lighter than those generally used, and certainly 
should be ventilated. All guard wires should be thoroughly connected 
to the rails every 200 yds. He understood that in Coventry, where cir- 
cular wire was in use, mechanical grooved ears were now being employed, 
a groove being pressed into the wire by a clamp and die. This seemed 
satisfactory, and tests had shown that the pressed wire was every bit as 
strong as the remainder. 

Mr. R. N. TWEEDY, in reply to the further communications, said 
Mr. Prosser’s statements did not altogether agree with the facts. The 
flexibility of the South Staffordshire poles tended to decrease the ham. 
mering and sparking, and these evila were due solely to the particularly 
bad type of ear which was used on those lines. The authors would prefer 
something less expensive than a 5 ft. base weighing 500 Ib. and over to 
protect poles on the wind and weather" line. Mr. Prosser’s remarks 
on the subject of ears showed that he has not grasped its elements, for he 
spoke of the figure 8 portion being soldered to the clip,“ whereas it 
is soldered to nothing but the wire. In reply to Mr. Hartley's objection 
to malleable iron fittings, he said it was possible to a fittings which are 
properly galvanised and able to stand the atmosphere of the Black 
Country. To obtain satisfactory results, the surfaces to be painted had 
first to be properly cleaned. Mr. Hartley’s opinion that the signe of 
corrosion on the footpath side were due to the attentions of dogs was 
borne out from other quarters, and that trouble might be overcome by 
simpler means than those adopted now. What the “figure 8 ear" 
did beyond question was to endow circular wire with all the advantages 
of figure 8 wire, while the efficiency of its suspension had been proved 
in practice. The corrugations of which Mr. Fourniss wrote were commonly 
seen on the trailing end of an ear and the adjacent wire, and without 
much doubt they were caused by vibrations of the trolley pole, and of the 
wire itself. The recommendation to fix reel insulation horizontally, 
instead of vertically, as usual, was based on experience, but referred more 
to flexible suspensions than to spans. The reel in that position was able 
to withstand the shock of a de-wired pole, hitting the suspension wire 
much better than if it were vertical and the strain had to be taken by the 
flanges. The expedient of grooving the trolley wire at Coventry for the 
reception of mechanical ears was brilliant, but he would like to point out 
again that grooved wire ears always fouled the trolley wheels when the 
latter are partly worn. 
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THE USE OF ELECTRICITY IN MINES.* 


BY R. G. MERCER. 


No industry calls for the transmission of power to greater dis- 
tances and under more disadvantageous conditions, and no class of 
work exposes the machinery to rougher or more onerous usage 
than the mining industry. For these reasons steam, compressed 
air and mechanical transmission are being rapidly superseded by 
electrical methods, which, besides giving increased reliability and 
freedom from breakdown, have been proved to be considerably 
more efficient and convenient and to reduce working expenses cor- 
respondingly. 

Electric Winding.—Much has been written on this subject, but 
little has been done in this country with regard to the application 


Abstract of a Paper read before the Birmingham and District Electric 
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of electricity to winding. This is probably due to the difficulty of 
coupling motors satisfactorily to existing drums. Steam winding 
engines, as at present used in this country, are among the most 
ineflicient appliances about a colliery, owing to the large amount of 
power for starting and accelerating the load; the steam consump- 
tion of these engines per horse-power-hour of actual work done, in 
raising coal, varies from 50 Ib. to 120 lb. or more in many cases. 
The most modern steam plant, even when fitted with automatic 
expansion gear and exhausting into a condenser, cannot compare 
with an electric winding plant from an economical point of view. 
The certainty and simplicity of control, and the handiness of electric 
winding gear, the uniform torque of the motors, which allows the 
flywheel effect of the winding engine to be reduced to the smallest 
possible amount, while a steam engine must in many cases have a 
greater flywheel effect, due to its reciprocating action, are strong 
recommendations. 

There are several systems of electric winding. Those in most 
general use are: (1) Electric winding by means of direct-currect or 
alternate-current motors direct coupled or geared to the winding 
drums and taking current direct from the mains; (2) electric 
winding by means of direct-current motors direct coupled or geared 
to the winding drums, the supply of current, which may be three- 
panso or continuous, being regulated by a balancer with heavy fiy- 
wheel. 


Electric Haulage.—-In the United States electric locomotives are 
largely used, the coal seams being more free from faults than in this 
country, and the roads consequently more level. In many of their 
collieries the locomotives bring the trains out of the hill side, no 
winding shaft being used. The conditions limiting their use are, 
firstly, the gradients, which should not as a rule exceed 1 to 50 for 
long stretches, and secondly, the fact that the collection of current 
from the bare overhead trolley wire entails a certain amount of 
sparking, which would, of course, give rise to danger in fiery mines. 
On the other hand, for surface work and in those roads where the 
atmosphere is not of a fiery nature, considerable economies may be 
effected. The test saving as compared with either animal or 
mechanical haulage is in the cost of attendance, while the cost of 
maintenance is less than with any other form of haulage. Again, 
the compactness of the electric locomotive makes it perfectly suit- 
able to low and narrow entries. It may be used on temporary 
tracks and in crooked passage ways where & rope haulage system 
would be impracticable. It is very handy and well adapted for 
shunting and distributing trucks, work which would otherwise re- 
quire extra men and horses. A good example of the great saving 
effected by the use of electric locomotives in mines is the Norton Coal 
Co., of Norton, Virginia. The seam of coal is nearly level and of 
fairly uniform thickness; there are two mines now in operation 
under the town, with an output of about 550 tons a day. The 
trolley wire extends 4,000 ft. into mine No. 1, to the surface of the 
workings and from the drift mouth 800 ft. to the tipple. <A feeder 
line extends 2,000 ft. into the mine. "These wires are carried over- 
head, the trolley line being divided into four sections, each of which 
can be connected at will and independently of the other. 30 lb. 
rails are laid in a single track line of 8 ft. gauge. The locomotive, 
weighing 10 tons, hauls 18 cars with a total load of 86 tons of coal 
up a maximum 8 per cent. grade. Formerly a steam locomotive 
hauled the cars out from a point 1,700 ft. within the mines, mules 
being used to collect the loaded cars and to bring them over a dis 
tance of 2,800 ft. to the locomotive. Each train of cars had to be 
broken up into two or three sections and hauled separately over 
certain portions of the up grade on a sharp curve. The electric 
locomotive was introduced in this mine for the sake of economy and 
operation, as well as to increase the output. It now takes a train 
of 18 loaded cars all the way up from the face of the workings to 
the tipple without a break. Electric haulage has enabled the com- 
pany to double the output of the mines, and the cost of traction 
has been reduced from about 4d. per ton to 4d. per ton, though to 
this, of course, must be added the interest upon the electrical 
investment. The company also uses electric current for operating 
coal cut'ers and other mining machinery. The Eureka mines 
owned by the Berwind White Co., and situated in Somerset county, 
Pennsylvania, are equipped with an extensive system. The com- 
pany’s property extends over 70 sq. miles, and is being rapidly 
developed, seven mines being already in operation. At the mines 
82 electric locomotives, each weighing 13 tons, are in regular service. 
They can haul 45 loaded cars up a 24 per cent. grade, each car 
weighing over 14 tons gross. Each locomotive hauls over 500 tons 
of coal per day, making 11 trips and running on a regular schedule. 
Each train has one driver and one trainman. At these mines the 
cost of haulage has decreased from 5d. per ton with mule haulage 
to less than 4d. per ton with electric locomotives. The average haul 
at all the mines is approximately 5,000 ft., and the average number 
of cars handled per locomotive is 400 per day of nine hours. The 
capacity of these locomotives would be considerably more than 400 
cars per day but for the fact that in these mines no mules whatever 
are used, the additional duty being imposed on the locomotives of 
distributing the empty cars to room partings for men to push to the 
face, and of collecting the loads from these rooms, | 
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Elecirio locomotives both for mine and surface haulage as at 
presen: constructed are thoroughly sound and efficient machines. 
n general the motors are of the steel clad enclosed railway type, 
the controllers have magnetic blow-outs which prevent arcing 
between contacts and are, together with the resistance and motor, 
specially designed and constructed for mining service. Standard 
sizes of these locomotives range from 16 H. P. to 100 H. p. or over, 
weighing respectively 2 and 18 tons. The track gauge may be any- 
thing from 18in. upwards and the minimum height exclusive of 
trolleys, respectively, 82in. and 86in., so it will be noted what a 
very small amount of head room these locomotives require. Where 
rope haulage plants are already in use and where the conditions are 
not suitable for locomotives, the electric motor can with advantage 
replace the steam engine for driving the drum. When the endless 
rope system is employed a constant speed motor drives the drum 
continually in one direction. With the main and tail system two 
drums may be connected to a reversing motor or to two separate 
motors. here polyphase current is used it is advisable, unless a 
friction clutch be used, to operate the haulage gear by means of a 
slip-ring motor, the controllers and switches being immersed in oil 
of a high flash point. When a friction clutch is used, the squirrel 
cage motor can be used. "The absence of sensitive parts is an im- 
mense advantage where motors are entrusted to the care of unskilled 
men and exposed to much dirt, dust or damp. This motor is as 
simple as & grindstone and will run continuously with no further 
attention than that required to fill the oil wells. It may be pulled 
up dead by extreme overload without injury, a thing impossible with 
any other type of motor; it is capable of developing a torque several 
times its normal full load ate and is therefore not liable to be 
stopped by momentary overload. 


Electric Pumping It is not necessary to refer at length to the 
application of sain motors to all classes of pump, including sink- 
ing pump, since this is already recognised as one of their most 
successful uses. In all the earliest installations a double reduction 
between the motor and pump was necessary, the pumps being of the 
slow speed reciprocating type, with plunger speeds ranging from 
about 70 ft. to 100 ft. per minute, the outfit having a combined 
efficiency of 60 to 68 per cent. according to the capacity. Now, 
however, it is possible to obtain high speed reciprocating pumps 
having higher efficiencies, and running at speeds that enable the 
motor to be coupled to the pump with a single reduction gear, the 
speed of the pumps varying from 160 to 300 revs. per min. according 
to size. It would of course be quite possible to couple the motor 
direct to à pump running at either of these speeds, but it is not ad- 
visable on account of the extra cost of installing a slow speed motor, 
to say nothing of the efficiency. | 

High lift turbine pumps are now being used extensively, the cost 
of making foundations and excavating rooms for them is less than 
for & reciprocating pump of similar capacity, because the turbine 
pumps operate at a very much higher speed (such a speed indeed 
that ıhe motors have to be specially designed for running them), 
and consequently the pump and motor are very much more compact. 
There are no air vessels, there is no water-hammering in the pipes, 
and the flow is continuous. 

The most important factor limiting the speed is the quality of the 
water passing through the pump; if the water is dirty and gritty the 
speed should be as moderate as possible, owing to the excessive 
wear of the internal parts of the pump if it is running at as high a 
speed as it oan with clean water. It is impossible to fix any hard- 
and-fast rule about the relation of ae to head, but generally 
speaking at ordinary speeds, to obtain the best results with a pump 
of moderate price, the number of gallons per minute should be 
about equal to the number of feet in total head. As an example, a 
pump designed to deliver 500 gallons per minute against a head of 
500 ft. would give an efficiency of not less than 72 per cent., while 
the best efficiency possible with a pump designed to deliver 50 gal. 
lons against the same head would only be &bout 60 per cent. Where 
the conditions are such as demand variation in head, this can bo 
easily obtained within certain limits by adopting & multi stage 
turbine, arranged so that one or more of the impellers can be cut 
out, either by removing the impellers from the pump or by the use 
of a special bye-pass; should the quantity only require to be varied 
the result can generally be obtained with a little loss of efficiency 
by throttling the discharge. The very best type of motor for 
coupling up for turbine pumps is und: ubtedly the squirrel cage 
motor, whose starting current is not excessive and will probably 
not exceed full load current. 

Two motors of this type are just now being installed at the New. 
digate Colliery at Bedworth for pumping purposes. One is a 180 H. p. 
Westinghouse squirrel cage motor, three-phase 50 periods coupled 
direct to a Worthington multi-stage turbine pump operating at 
1,450 revs. per min. having a capacity of 500 gallons per minute 
against a total head of 600 ft. The other is a 50 H. P. squirrel cage 
moter direct-coupled to a similar pump having a capacity of 250 
gallons per minute against 380 ft. head. These motors are con- 
trolled by oil-immersed auto-starters. 

At the Lewis Merthyr Consolidated Collieries in South Wales a 
60 H.. Westinghouse squirrel cage motor three-phase 440 volts is 
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coupled direct to a four-stage Worthington turbine pump. The 
suction of the pump is fed from an overhead tank, which in turn is 
supplied by a Westinghouse- Worthington centrifugal pump drawing 
the water from the various sumps. These pumps possess a com- 
bined efficiency of nearly 70 per cent. when delivering 350 gallons 
per minute against a head of 342 ft. 


Electric Coal Cutting.—There is not much choice between the 
2 at our disposal for coal cutting machinery, the only powers 
eing compressed air and electricity. The former is favoured by 
many, especially in fiery mines, and there is no doubt that it is a 
safe and simple power, but on the other hand it is very costly and 
the efficiency is very low as compared with electricity when one 
considers the long lengths of pipes and the cost of keeping them in 
repair, also the cost of removing them from eross gate to eross gate, 
as the face advances. Where direct current is in use a compound - 
wound motor is most suitable, and will, of course, have to be com- 
pletely enclosed and rated so that the temperature rise will not 
come excessive. Where three-phase current is employed a slip- 
ring motor has generally been preferred to the squirrel cage type, 
owing to the large amount of starting current required by the latter 
to overcome the starting torque. ` But it will be found in the 
majority of cases that the cables feeding the cutters are nothin 
like large enough, their size being based on the normal full loa 
output of the motor. In practice, however, a coal-cutter motor is 
usually working at the top of its power all the time it is in opera- 
tion, and as it is most important to get the heaviest torque out of 
the motor when starting, the cables feeding the motor should have 
& current density not exceeding 500 amperes per square inch, so as 
to enable the full voltage to be on the primary winding when start- 
ing, and so obtain the benefit of the highest possible torque when 
switching on. If this is borne in mind, the squirrel cage motor is 
undoubtedly the more suitable on account of its ability to withstand 
rough usage and the small attention required. The liability of these 
motors to get jammed by reason of overfeeding or because of the 
settlement of the coal makes little or no difference to this type of 
motor. 


Distribution.—Distribution systems may be divided into two main 
heads. (1) Polyphase alternating-current system, (2) direct-current 
system. These may be combined in some cases, the latter being used 
for locomotives and the former for all other purposes. Polyphase, 
preferably three-phase, current should be vsed where the installa- 
tion is a very large one and where distances are considerable. 
Direct current may be employed satisfactorily in small installations 
and where the mines are not fiery. 

By generating electrical energy on a large scale under the most 
favourable and economical conditions, and transmitting it over long 
distances by means of high-tension alternating-current, power com- 
panies, of which several are already in existence, will be enabled to 
supply power to consumers at terms which will render it unnecessary 
for any but the very largest power users to instal their own gene- 
rating plant. 

With regard to the best methods of cable laying, each case has to 
be considered separately. In general, however, for alternating 
current, the feeders on the surface from the generating station to 
the top of the shaft may be laid underground, in which case the 
should be laid on the solid system, or they may be carried overhead. 
The writer prefers the former 5 for the reason that though it 
may be more expensive to lay the feeders in this way, it should not 
be necessary to touch them again. At the top of the shaft there 
should be a disconnecting box, and at the bottom a disconnecting 
distributing box or distributing board, so as to allow of each section 
of cable to be tested separately, and, in the case of distribution 
cables, allowing a ſaulty section to be cut out without interfering 
with the rest of the network. : 

One of the most important points in connection with cables is 
the best method to be adapted for fixing these in the shaft. Un- 
armoured cables laid in impregnated wooden casing, the grooves 
being made tight enough to grip the cable and the casing being 
packed off from the sides of the shaft to prevent water running 
down it, is absolutely the best method, though it is somewhat costly 
on account of the labour and material involved. A cheaper method 
is to run double-armoured cable down the shaft, supported at 
intervals of 15 ft. to 20ft. with strong wooden cleats; the cables 
should be three-core, not triple concentric, and armoured with 
galvanised iron or steel wires. On no account should steel tape be 
used because of its inability to resist tension. For the same reason 
the use of lead. sheathed cable has been found inadvisable. In the 
main roads armoured cables can be suspended either from the roof 
timbers or the props with raw hide suspenders, but in cases where 
the ground has a tendency to move a margin of slack should be 
allowed. They can also be laid in troughs behind the props or under 
the floor, the troughs being filled in solid with bitumen. All 
armoured cables should be well earthed to water pipes, and failing these 
to an old steel rope, and the armouring should be made continuous. 


Economy of Electric Working.—Yrom what has been written on 
the foregoing subjects it will be clearly seen that the application of 
electricity in collieries means not only a large reduction in the cost 
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per ton of coal mined, but an increased output and all round better 
working conditions. With regard to electric haulage the figures 
given above show that it has doubled the output of the mines in one 
company and at the same time has reduced the cost of traction from 
4d. to 4d. per ton, and effected a total yearly saving equivalent to 
30 per cent. on the outlay of the electrical plant, so that in about 
three years the latter paid for itself. In the second case where mule 
haulage was used, the substitution of electric locomotives reduced 
the cost of traction from 5d. to 4d. per ton, and effected an annual 
saving equal to 90 per cent. of the cost of the electrical installation. 
The adventages of electric coal-cutting machines are manifold : (1) 
there is a considerable reduction in the cost per ton of coal mined, 
due to the increased output per man; (2) the selling value of the 
coal is increased on account of the larger percentage of round coal 
obtained and the corresponding decrease of slack ; (8) a better roof 
due to the increase in the rate at which the work advances. The 
following is a table showing some financial results of electrical work- 
ing in collieries :— 


Old plant. New plant. 


scm 3 | 


South | Spear rod pumps 400 m.r. steam Under | Over £1,500 in 
Durham delivering 1, 000 engine, dynsmo|£10,000|fuel alone. Be- 
| gallons per min. & motors to di ive (exclu- sides, the shaft 


aget. 400 ft. head. existing pumpe, sive formerly occupied 
Pumps worked one additional] of coal by pump rods is 
from bank, pump, snd elec- cutters). utiliced for wind- 
| tric ecal cutters. jing, and the ont- 

put facilities thus 


| largely increased. 
North- Seven Bingle- Horiz'nt'I steam 
umber- barrel pumps engine & dynamo, 
land. | (each delivering eight electric mo- 
about 100 gallons | tors driving exist- 
per min.) driven ing pumps and 
by endless wire one additional 
rope from two pump. 
hauling engines 
& boilers under. 
ground. | 
Scotland (a) Spear rod; 250 m.r. engine 
pump to shaft driving 130 kw. 
bottom. dynamo. 150 . p. 
(b) Two duplex motor driving 
pumps under- tbree-tbr’w p’mp 
! gr'nd with steam giving 500 gals. 26.000. 
pipes, one 800yds, per min. gains 
in-bye. Attend- 600 ft. bead. At- | 
. ance, seven men, ; tendance, three | 
Fuel consump- men. Fuel con- : 
| tion, 14 tons per sumption, 22 tons 
day. | per day. | 


43,000. £1,500 to £1,800. 


Over £3,000. 


I 


From a study of these figures it will be noticed that the annual 
saving in consequence of using electric plant is large, so large indeed 
as to enable the plant to pay for itself in a few years. There are 
other economies which are less easily reduced to definite figures than 
the fuel and labour items, among these may be mentioned the possi- 
bility of centralising the power generating plant and most of the 
skilled attendants within the walls of a single building. This is of 
special advantage where several shafts are worked under the same 
management. A large reduction is effected in the cost of mainten- 
ance and repairs as compared with more antiquated machinery and, 
again, a safe, efficient and economical means of lighting the mine is 
provided, this being a contingent advantage of the greatest value. 


p———————À MÀ 


THE “JUNO” FLAME ARC LAMP. 


The Juno“ flame arc lamp, which has recently been designed 
and placed on the market by Messrs. Johnson & Phillipe, of Old 
Charlton, is remarkably simple in construction and operation, as 
will be gathered from the sectional drawing, Fig.1. At present it 
is made in one standard size, which is stated to emit about 
2,800 c.p. (mean spherical) at a consumption of 450 watts. Four 
lamps of the type described below will burn in series acroes a 240 
volt supply. 

Referring to Fig. 1, C, and C, represent the carbons, which are o 
a special quality, and not of the metal core variety. When the 
lamp is to be fed by continuous current, the carbons are of different 
thickness, and in the lamp we were shown at the works, the carbons 
were of a diameter of 8inm. and 9mm. respectively. If fitted with 
these carbons, the lamp, which consumes from 8 to 10 amperes, 
will burn from 10 to 12 hours before needing re-trimming, but 
with carbons of 11 mm. and 13 mm. the hours of burning 
are increased to about 20. When used on an alternating-current 
circuit, carbons of tho same thickness are used, of course. The 
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carbons are 18 in. long, and are clamped at the top by the carbon 
holders HH, which are fixed to, but insulated from, the cross slides 
SS. By this arrangement, if the carbon C, is allowed to drop, C, 
will travel down at the same rate. RR are of brass rod, and serve to 
guide the cross slide The carbons converge towards their lower ends 
as shown, and pass through two holes in the brass cup B. The carbons 
slide down together by gravity until the carbon C, rests against the 
abutment A, which is simply a bent copper bar secured by the 
screw D to the metal cup B. This cup, which is split to allow for 
expansion, is fastened to, but insulated from, the brass plate E. Its 
chief function is to protect the flame arc from draughts, but it also 
helps to reflect the light downwards. The copper piece A is pro- 
vided for the carbon C, only, and the cross slides, the guiding rods 
and the holes in the cup B ensure that the second carbon C, moves 
in exact step with C,. The magnetic flux to elongate the aro is 
created in the iron rods II, which are wound with bare copper 
wire. This wire is insulated from the iron rod by a layer of mica 
and other insulators. W is a stout wire of a nickel-iron alloy, which 
also contains a little copper. When the lamp is not burning, the 
tension of the wire W keeps the striker F (whose fulcrum is at G) in 
the position shown, and the carbon C, is pressed against the carbon 


Hor. wink PATTERN OF 
* JvNo" Frame Arc Lamp. 
Scale: à full size, 


NN m 
mn 1 
—0 


Ci by the collar K, which is rigidly fixed to the striker. L is a 
thumb- screw, by means of which the tension of the hot wire W can 
be adjusted. In order to assist cooling, the middle portion of the 
hot wire is flattened out. 

If the lamp now be switched into circuit, current will enter by 
one of the terminals TT, and, after flowing through the hot wire, 
the carbons and the blow magnets in series, will leave by the other 
termina]. The flexible connections (not shown in the drawing) 
between the various parts are protected in the customary manner 
by insulating beads. The hot wire heats up very quickly and 
elongates, and the striker ie free to rotate in a counter-clockwise 
direction about G by gravity. At the same time the collar K moves 
towards the right, and in doing so draws the carbon C, away from 
C,. In this way the arc is struck. When the current is switched 
off, the hot wire cools down and contracts; the striker is rotated 
in a clockwise direction against gravity and the carbons are again 
brought into contact with one another, ready for starting the arc. 
Although the whole length of the iron rods II, which constitute 
the cores of the blow magnets, is wound with copper wire, only 
& portion of the available turns is utilised. With alternating 
currents a larger number of turns is used than with continuous 
currents. The number of turns is easily regulated by connecting the 


flexible conductors to the copper helix (by means of clamps) at any 
point along the rod I. The glass globe M is held in place by the 
springy wire N and the cap O. The voltage across the are is from 
40 to 45 volts, and from 6 to 7 volts are lost in the carbons, hot wire 
and the copper helix which produces the magnetic flux. 

When visiting the arc lamp department of Messrs. Johnson & 
Phillips (Ltd.), the other day, we examined an arc lamp which had 
been running on test for 4& hours and found very little ashes de- 
posited in the globe. Scarcely any visible fumes or obnoxious gases 
are given off, and we were told—as a proof of the suitableness of the 
“ Juno " flame arc lamp for interiors—that a lamp of this descrip- 
tion is employed to illuminate the staircase of the Hotel Cecil. 

The carbon C, does not burn away quite equally, but tapers down 
to a fine point where it comes into contact with the copper abut- 
ment A. After a while, however, this fine point breaks off and 
both carbons drop a small fraction of an inch until the solid part of 
C, again rests on the abutment. A faint click is heard when this 
takes place, but the light remains steady. The only slight 
disadvantage of this hot-wire type of lamp, we were informed, 
is that it takes some time (about 10 seconds) for the lamp to light 
up again when suddenly switched off and on. In many cases this 
is of no consequence, but to meet all requirements the firm are also 
making a lamp—otherwise identical with the one just described— 
in which an electromagnet takes the place of the hot wire. It has 
been found from experience that the copper abutment lasts two or 
three months. The light emitted is of a bright yellow colour. Since 
the mechanism has been reduced to a minimum, and what there is 
of it takes up little room, the lamp is compact for its power, its 
overall height being 293 in. The hood is of sheet copper and is 
brightly polished in places, and the reflector is enamelled in white. 


CORRESPONDENCE. 


DESIGN OF A 500 KW. GENERATOR. 
TO THK EDITOR OF THE ELECTRICIAN. 


Sir: In his article on the above subject in the current 
number of The Electrician, Dr. Breslauer refers to the commuta- 
tion formula which was printed in The Electrician (Vol. LIII., 
p. 53) in 1904. He has in transposing it, I think, confused the 
units, Examining the commutating qualities of the 500 kw. 
generator under discussion it will be found that 


§ = 5,240 x 1x 300 x 19:1 x 2:5 = 47:6 x 108. 


This figure is well within the limiting value of 60 x 106, and 

should ensure perfectly satisfactory commutation with fixed 

brush lead.— Yours, &c., L. J. Hunt. 
Chester, March 17. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : On p. 837 of your issue of the 9th inst. Dr. Breslauer 
defines the output coefficient of a dynamo as the ratio of the 
product Œl to the watts per revolution, and gives the formula 
G = d'l/ watts per rev. = 32:4 for the machine under considera- 
tion. The expression * watts per rev." is, however, without 
meaning. The watt is a unit of power or rate of doing work, 
and an output of 500 kw. means an expenditure of energy at 
the rate of 500,000 joules per second. If this output of energy 
per second be divided by the revolutions per second, the output 
per revolution is obtained in joules. Joules per revolution 
may also be written watts/revs. per second, or watts per rev. 
per second. Watts/revs. per minute or watts per rev. per 
minute is a smaller quantity—viz., a sixtieth of the joules per 
revolution. The expression watts per rev.” has, however, 
no definite meaning. 

The relation between the output per revolution and œ} may 
be expressed in several ways, but I consider '*output coefficient " 
a very misleading name to apply to the expression d?//Joules 
per rev. or any analogous expression, which is evidently inversely 
proportional to the output for a given d'l. Size coefficient " 
would be a more suitable name for the above ratio, and the 
term ** output coefficient " should be confined to its reciprocal, 
which is a measure of the output for a given size of machine. 

kilowatts x 10° : 

„„en —. . gives a con- 
d}. revs. per minute 
venient output coefficient, lying between 2 and 3 for the size 
of machine under consideration, when d and / are expressed in 
centimetres. — Yours, &c. G. W. O. Howe. 

Central Technical College, London, March 14. | 


I have always found that 


F 


.896 


THE ELECTRICIAN, MARCH 16, 1906. 


PHASE MEASUREMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir : In your issue of February 23rd Dr. Sumpner establishes 
'some expressions used in his explanation of the action of 
phasemeters which are similar to those we have employed for 
some time past at the Royal Naval College for the analogous 
purpose of determining the power factors of two or three- 
.phase circuits by means of a wattmeter. 
Suppose it is required to find the phase difference (¢) between 
-the current and E. M. F. in a synchronous or induction motor 
or transformer in a two-phase system. The current coil of the 
"wattmeter is inserted in one line wire of the circuit to be 
tested, one terminal of the pressure (or volt) coil is connected 
as usual to the same wire and the other terminal in turn to the 
remaining line wire of the same phase and then to one wire of 
the second phase. If W,, W, are the readings of the instru- 
ments in the two cases, 
W,=E,C,cos¢, W- E, Ci cos (90 + 9) = — E,C, sin $ 
or E,C, cos (90 — $) = EC, sin 4, 
depending upon whether the current lags behind or leads the 
EMEF., and also to which line of the second phase the coil is 
connected. Whence tan $ 2 + 15 = 
The ordinary method of determining cos ¢ by dividing W 
by E,C, depends upon the accuracy of three instruments, an 
without constant and accurate calibration of all three can 
scarcely be expected to give very reliable results. The above 
plan involves no knowledge of the constant of any instrument 
if, at any rate, E, and E, are measured by the same voltmeter, 
and, as may be presumed, do not differ widely, if at all. In 
the case of the Siemens wattmeter the accuracy would depend 
only on the graduation of the divided circle or on the truth of 
the assumption that the two phases are in quadrature. The 
observation shows also, which W,/E,C, does not, whether the 
current leads or lags behind the E.M.F. In the one case, say 
a lagging current, the volt coil connections must be reversed 
during one reading; in the other case, say a leading current, 
they must not. If this is noted once for all for a case in which 
there is no doubt, the rule can be applied in all later observa- 
tions. Obviously the volt coil can be joined to the throw-over 
switch generally used to connect the voltmeter to either phase. 
In the three-phase circuits, by a similar argument, if the cur- 
rent coil of the wattmeter be inserted in one line, and one 
end of the volt coil be inserted in that line and the other 
end alternately connected to the remaining line wires, then 
tan $ = W- WI 
W.+ WI 
to be the same. 
The results given by these methods are far more accurate, 
in my experience, than those obtained by the comparison of 
the real and apparent power as shown by the ammeters, volt- 
meters and wattmeters. There is also the advantage that the 
efficiency and power factor of a synchronous or induction motor 
can be obtained by the use of a single electrical instrument, 
the wattmeter. If these simple arrangements are well known 
I must apologise for troubling you, but I have not happened 
myself to see them described, except as they are more or less 
included in Dr. Sumpner’s article.—Yours, &c., 
Royal Naval College, March 12. J. W. WAGHORN. 


y 3, assuming the voltage (RMS) in each line 


PARLIAMENTARY INTELLIGENCE. 


— 


LONDON COUNTY COUNCIL ELEOTRIO WIRING 
POWERS. 


Before the Court of Referees on Monday, an application was made on 
behalf of the Charing Cross, West End & City Electricity Supply Co,, 
the City ot London Electric Ligbting Co., the County of London Electric 
Supply Co., the London Electric Supply Corpn. and the South Metro- 
politan Electric Light & Power Co., for a locus to be heard against Part VI, 
of the London County Council (General Powers) Bill, which seeks to 
authorise London borough councils to supply electric fittings, &o. The 
ground of the petition was that a new competition would be set up, and 
that in all such cases it was the practice of the court to grant a locus. For 
the London County Council it was argued that the alleged new competition 
was only an extension of existing competition so far as the two borough 


councils already supplying electricity in the areas of some of the peti- 
tioners were concerned, and that the proper course for the supply com. 
panies in the remaining cases, where at present there was no competition, 
was to oppose any application made by the borough councils fer electric 
lighting powers. Further, all the electric supply companies could supply 
fittings, &., and the borough councils, who were electric eupply under. 
takers, wished to be placed on equal terms. 
The court granted the locus. 


THE LONDON POWER BILLS. 
In a printed reply on Monday to Mr. Brodie, 
Sir HENRY CAMPBELL-BANNERMAN stated that there was no 
intention on the part of the Government to appoint a Royal Commission 
to inquire into the whole question of electric supply in London. 


The second reading of all the bills relating to electric power supply in 
dr was further postponed for a week in the House of Commons last 
onday. 


ROYAL COMMISSION ON LONDON TRAPFIO. 


Sir HENRY CAMPBELL-BANNERMAN, in & printed reply to Mr. 
Remnant on Monday, stated that the Government did not propose to 
ignore the recommendations of the Royal Commission on London Traffic, 
but they were not yet in & position to express an opinion on the findings 
of the Commission, and, as he had already said, he could not hold out 
any hope of legislation on the question this session. 


MISCELLANEOUS. 

"Bus Companies and Tramway Reconstruction.—Before the Court of 
Referees yesterday an application was made for a locus to be heard 
against the London County Council (Tramways and Improvements) Bill 
on behalf of the Association of Omnibus Companies of London. Mr. 
Lewis Coward, K.C., for the petitioners, asked for a locus on the ground 
of competition, and also on the ground of obstruction to the streets. The 
latter point arose on clause 37 of the bill, which gave the London County 
Conncil power to lay temporary rails, above the surface of the streets, 
during the reconstruction of existing tramways. This might cause to be 
necessary a temporary deviation of existing routes to the detriment of the 
omnibus traffic. Mr. Pollock, K.C., for the London County Council, said 
that if the Court granted a locus in respect of competition he would ask 
that it be confined to the few short lines of tramway which affected the 
omnibus traffico. As to the obstruction of the streets, he submitted that 
the local authorities were the only authorities who could object in this 
matter, and that the omnibus companies had no more right to oppose the 
bill in this way than "d ordinary user of the road. This was the first 
time such & question had been raised, and & precedent would be created 
if the Court allowed the locus, The Court eventually allowed the locus 
on both points. 

North Metropolitan Tramways BilL—This bill was passed by the Un. 
opposed Committee of the House of Commons on Monday. Its object is to 
dissolve and wind up the North Metropolitan Tramways Co., consequent 
upon the surrender of its lease to the London County Council. The 
PUE the undertaking to the London County Council will take effect 
on April 1. 

Breakdowns on the District Railway.— Viscount Castlereagh will ask 
the President of the Board of Trade on Tuesday whether his attention 
has been directed to the public inconvenience caused by repeated break- 
downs and stoppages on the District Railway; whether he can say what 
these stoppages arise from, and whether he will use his influence with the 
company to secure the provision of plant and rolling stock which will 
ensure the proper running of the trains. 

Standing Orders.—The Standing Orders Committee of the House of 
Commons met on Tuesday to consider several private bills which had 
been referred tothem. In the case of the London County Council Tram- 
ways Bill it was decided to allow the bill to proceed, but that the 16 short 
lengths of line for which the necessary consents had not been obtained 
should be deleted. The Middlesex County Council Tramways Bill was also 
allowed to proceed. The application of the Electrical Contractors’ Asso- 
ciation for leave to bring in a late petition against Part VI. of the London 
County Council (General Powers) Bill was disallowed. 


The National Telephone Co. was granted by the Court of Referees on 
Monday a locus to appear against the Hull Corporation Bill in regard to 
clauses relating to street widenings, on the ground that they were, techni- 
cally, landowners, inasmuch as the bill in question sought to acquire 
lands upon which the company had both overhead and underground 
telephone wires. 

The following bills were read a second time in the House of Lords on 
Thursday last week: Nottinghamshire and Derbyshire Tramways, South 
Lancashire Tramways, and the Preston, Chorley and Horwich Tramways. 

In the House of Commons on Thureday last week the Derbyshire and 
Nottinghamshire Electric Power Bill and the South Wales Electrical 
Power Distribution Bill were read a second time. The London United 
Tramways Bill and the Romford and District Tramways Bill was read a 
first time. 

The following Bills were read a second time in the Houee of Lords on 
Monday: County of Durham Electric Power Supply, Newoastle-upon- 
Tyne Electric Supply, Crediton Lighting and Power, and Southport and 
Lytham Tramroad (extension of time). 

The Brixbam Gas (Electric Lighting) Bill was read a second time in 
the House of Commons on Monday. 

The Wallasey Tramways Bill was read a second time in the House of 
Lords on Tuesday. , 
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The Ascot & District Gas (Electric Lighting) Bill was read a second 
time in the House of Commons on Wednesday. 

The recond reading of the Hammersmith, City & North-East London 
Railway Bill has been postponed until Tuesday. Mr. A. C. Morton will 
move the rejection of the bill. 

The Nottinghamshire and Derbyshire Electric Tramways Bill is now 
proceeding unopposed, all opposition having been withdrawn. 


LEGAL INTELLIGENCE. 


— — 


Electrical Power Storage Oo. v. Patents Exploitation (Ltd.) 


On Wednesday Mr. Justice Joyce had before him this action. Plaintiffs 
were exclusive licensees from defendants of a patent for the manufacture of 
dry electric batteries, and the ques.ion was whether the licensees were 
entitled to share in the damages recovered from an infringer by the owner 
of the patent. 

Mr. HUGHES, K.C., said the patent was granted on Jan. 21, 1890, and 
on Feb. 20, 1892, an agreement was come to between defendants (the 
owners of the patent) and plaintiffs, who were to have exclusive licence to 
manufacture under the patent on payment of certain royalties. There 
was a clause in the agreement with regard to protection against infringe- 
ment as followe: “That the licensors hereby declare that they firmly 
believe the Englieh patent to be valid, and agree to maintain the same, 
and the licensees hereby accept the same as valid. It is hereby agreed that 
if at any time in the opinion of both the parties to this agreement any 
third party be infringing the same, and that it is advisable to proceed 
against such third party, then the licensors shall allow the licensees to use 
the name of the licensors and of the original inventors as parties in the 
action, and the parties shall defray the costa of the action aud sbare the 
damages, if avy, in the proportion of one-third to the licensors and two- 
thirds to the licensees.” In 1900 it was found that certain persons were 
infringing the patent, and defendants issued a writ against Siemens Bros. 
& Co. for such infringement. The action was tried before Mr. Justice 
Buckley, who, on Jan. 51, 1902, decided that the patent was bad on the 
ground of invalidity. The Court of Appeal on Dec. 20, 1902, 
allowed an appeal, and ordered an inquiry as to damages. Siemens Bros. 
& Co. went to tbe House of Lords, and on June 21, 1904, their appeal was 
dismisted. Messrs. Siemens paid £3,000 into Court in respect of the 
inquiry as to damages, and the question was whether plaintiffs were entitled 
to share in the damages and to recover a contribution made by them to the 
costs of the action. In correspondence between the parties plaintiffs agreed 
to pay £250 towards the costs, but were not to be called upon to pay a 
further sum, and in the event of obtaining a favourable decision, out of the 
amount of the costa and damages received they were to be reimbursed. 
Defendants accepted this, but pointed out that the agreement did not in 
any way refer to the Court of Appeal and House of Lords. Defendants 
took the view that as the case failed in the Court of first instance plaintiffs 
had lost the £250 and their interest in damages and costs had gone. 
Plaintiffs, however, contended that the proviso in defendants’ letter merely 
prevented either party being under the obligation to go on with the case 
after the decision of the Chancery Court, but if the case went on, costs and 
damages would te divided. 

After hearing Mr. Astbury, K.C., and Mr. Shaw for defendants, His 
LORDSHIP held that tke construction put by plaintiffs on the agreement 
was the correct one, and that all co«ts must be dealt with and the ultimate 
residue of the damages divided in the way prescribed by the agreement. 


London Hydraulic Power Oo. v. St. James’ and Pall Mall 
Blectric Light Oo. 


Mr. Justice FARWELL commenced on Wednesday the hearing of this 
action, which raised the question as to who was responsible for the mischief 
caused in the West End by the bursting of a water main in Piccadilly- 
circus on July 10 last. Plaintiffs are owners of the main and defendants 
were alleged to have caused the accident by constructing an inspection 
chamber or manhole so that it rested on the pipe and transmitted to it 
the vibration caused by traffic above. 

Sir E. CLARKE, K.C., M.P., said that although the amount actually 
claimed by plaintiffs was under £200, a declaration was asked for which 
would affect other liabilities of a very considerable sum. Plaintiff company 
had about 150 miles of hydraulic mains in London, and supplied about 6,000 
customers with power for lifts and other purposes. In 1888 they had a 
main through Piecadilly-cireus, and in 1889 defendants, without in- 
forming plsintiffs, constructed a manhole or inspection chamber over 
the main in such a way that two of the walle, 2ft. 6in. india., rested 
on the pipe. It wasa strong 6 in. pipe, the metal being 13 in. thick. The 
pressure at which the water entered the maia was 75 lbs. j er «quare inch, 
whereas it had been tested to bear a strain of 2,250 lbs. The accident 
happened at about 8:15 p.m. on July 10, and it was not until midnight 
that the escape could be located, by which time the wood paving almost 
as far as Pall Mall had been ripped up and other serious mischief 
done. Plaintiffs would prove that the breakage of the pipe was not caused 
by preesure of water. Defendants counterclaimed in respect of damage 
done to them in the matter on the ground that there vas something faulty 
in the construction of the pipe. Defendants al- o alleged that a great deal of 
damage was due to delay in remedying the mischief after it was discovered, 
but he would prove that everything possible was done at the earliest 
moment. The damages claimed, apart from the declaration, were in 
in respect of relaying the main and the cost of 300,000 gallons of water 
that escaped. 


A number of witnesses gave evidence to the effect that there was no 


defect in the pipe; that the burating was not caused by excessive water 
pressure ; and that immediately the pipe burst prompt measures were 
taken to stop the outflow of water and prevent further damage. Various 
witnesses gave it as their opinion that the two walls of the inspection 
chamber which rested on the defendants’ main transmitted the vibration of 
the traffic overhead and led to the fracture of the pipe. 

The plaintiffs’ case had not concluded at the rising of the Court. 


Attorney-General (ex. rel. Birkenhead Corporation) v. Mersey 
Railway Co. 

This action care before Mr. Justice Warriogton last week, and raised 
the question whether the Railway Co., possessing the usual statutory 
and special powers of a railway company, was entitled to carry on, a3 
ancillary to the general purposes of its railway undertaking, the business 
of omnibus proprietora, involving not only the carrying of passengers in 
connection witb, and for the purposes of, its railway system, but also the 
carriage of “pick-up” passengers. The relatore (Birkenhead Corporation) 
claimed a declaration that it was ultra vires for the company to run omni- 
buses between Claughton and Central station in Birkenhead and to carry 
passengers between those or intermediate poiats, &c. 

After hearing legal arguments, the Judge decided in favour of plaintiffs’ 
contention, and granted an iojunction, the operation of which was sus- 
pended for a fortnight to give defendants an opportunity of appealing. 


Telephone Assessment. 


In the Outer House, Edinburgb, on Thursday last, Lord Dundas gave 
his decision in an action of suspension and inderdict by Glasgow Corpora- 
tion, as ownera of the municipal telephone undertaking (situated in several 
parishes), against certain assessments. The Corporation alleged that the 
assessments were illegal, because the Parish Council bad failed to make 
proper deductions in terms of sec. 37 of the Poor Law (Scotland) Act, 1845. 

Lord DUNDAS found that the Corporation were entitled to the follow- 
ing deductions: (1) Repaira on underground cables, on overhead wires, 
&c., on subscribers’ instrumente, on switchboards, on tools, on poles, 
standards, or fixtures upon roofs of buildings, and also repairs on these 
roofs rendered necessary by the renewing or repairing of such poles 
standards or fixtures; (2) insurance against loss by fire; and (3) 
owners’ rates. With thess findiogs he appointed the cause to be en- 
rolled for further procedure, and reserved all questions of expenses. 
His lordehip said that, as to complainers’ demand for deductions in respect 
of repairs on eubscribera’ instruments and on switchboards, if posta 
and wires were, as he was bound to assume, and did assume, lands 
aod heritages, it would not seem to be a great stretch to include as 
such the wires to their ultimate extent and their terminals. It was 
sufficient to say that he was not at all satufied, upon the somewhat 
imperfect information before him, that repairs of these instruments 
and switchboards were not repairs necessary to maintain the lands 
and heritages of which tbat undertaking consisted in their actual 
state. He therefore thought that the complainers were entitled to 
deductions in respect of repaira on subscribers’ instrumenta and on switch- 
boards. The next deduction claimed was in respect of repairs on roofs. 
Complainers conceded that they could not ask deduction in respect of rent 
or wayleave paid by them to the owner of a roof. But he pressed bis 
claim in respect of expenditure on necessary repairs of poles and roofs. 
His lordship thought that a deduction ought to be allowed so far as 
regarded the repairs of poles, standards, or fixtures upon roofs of buildings, 
and also repairs on those roofs rendered necessary by renewing or repairing 
such poles, standards or fixtures. Parties were agreed that if his opinion 
in regard to the instruments and switchboards were in favour of complainers, 
a further deduction must be allowed in respect of their insurance against 
loss by fire. Complainers' counsel abandoned the claim for deductions in 
regard to employers’ liability insurance, third party insurance and revenue 
insurances. His lordship pronounced findings in accordance with these 
views, and said that the parties had informed him that when the legal 
questions were decided they would be ab'e without difficulty to adjust the 
necessary figures. 


Valuation Appeals. 


In the Lands Valuation Appeal Court, Edinburgb, on Saturday, Lords 
Low and Dundas delivered judgment in the appeal of the Parish Council 
of Edinburgh againat tho valuation of the burgh assessor, which was 
upheld by the Burgh Valuation Appeal Court, of the electric lighting 
undertaking of the Corporation. Appellants contended that under tec. 15 
of the Lands Valuation (Sco:land) Act, 1854, the elec'ric lighting under- 
taking was entered in the valuation roll at other than the just and true 
amount. The groes value of £45,269 should (they maintained) be increased 
to £79,000. Dewar-placa station was valued at £12,000, appellants con- 
tending that it should be increased to £20,941 ; M‘Donald-road station, 
£14,025, appellants’ figure being £24,472 ; and the mains throughout the 
burgh, £19,246, appellants’ contention being for £33,587. 

The Court sustained the appeal to the extent of increasing the valuation 
to £61,925. 

Lord LOW said two methods of ascertaining the amount of the valuation 
had been proposed. The firet, which bad been adopted by the assessor 
and approved by the magistrates, was what had been called the contractors' 
method, which consisted of taking as the yearly value a percentage of the 
cost of che various lands and heritagea constituting the undertaking. The 
other method, for which appellants contended, consisted of taking the 
annual amount of the receipts of the undertaking and deducting there- 
from all necessary expenditure, including interest on movable plant, 
floating capital and cost of collection and management. The differ- 
ence between tbose two amounts represented, according to circum- 
stance?, either the hypothetical rent or the free surplus which was 
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available for rent on the one hand, and tenants’ profits on the other. 
For the purpose of ascertaining the yearly value of public undertakings 
such as that, there was a strong body of judicial opinion in favour of the 
second method, but his Lordship by no means regarded the contractors 
method as having been entirely negatived. The assessor contended that 
his method should be accepted on the grounds that the electric light 
undertaking had not been in operation for a sufficiently long period to 
furnish a reliable basis for the revenue method, and, second, that appellants 
could not complain of the valuation because it was larger in amount than 
that which would be arrived at by a proper application of the revenue 
method. The former of these points appeared to bis Lordship to be 
untenable, considering that the undertaking had been carried on for ten 
yeara, and in regard to the second point, it was sufficient to say that, in 
his opinion, the operation properly worked out on the revenue method 
gave a much larger sum than that arrived at by the assessor, Applying 
the revenue principle to this case, his Lordship, after allowing certain 
deductions for depreciation and tenants’ profite, came to the conclusion 
that the undertaking should be entered in the roll as of the value of 
£61,923. 
Lord DUNDAS concurred. | 


Hawick Parish Council also appealed against the decision of the magis- 
trates of the burgh adhering to the valuation by the assessor of the 
electricity supply works and mains of the Urban Electric Supply Co. at £800. 
Appellants asked that the valuation should be increased to £675 for the 
worksand. £675 for the mains, or inall £1,350. They contended that, in ussess- 
ing the yearly rent or value, regard must be had to capitalexpenditure as well 
as to profits of the preceding year. The magistrates held it proved (1) that 
in an electrical undertaking there was a large amount of plant and 
machinery, both heritable and movable, which was perishable in the using ; 
(2) that the'expenditure required for keeping up and repairing such plant and 
machinery must vary considerably from year to year ; (3) that the capital 
required by a tenant might be fairly estimated at the sum stated by the 
company (£14,378) ; and (4) that having regard to the gross revenue 
hitherto earned by the company and making reasonable allowance for 
such expenditure as would have to be borne by the tenant working 
the undertaking, the rent at which one year with another tbe pre- 
mises in their actual state might reasonably be expected to let from 
year to year was at Whit Sunday, 1905, £800. The grounds 
of their determination were that in estimating what rent could be 
obtained for such an undertaking it was proper and necessary to take into 
account that a tenant would bave to bear at least a large proportion of 
such expenditure on plant and machinery, both heritable and movable, and 
that the actual expense of repair appearing in the balance-sheets for the 
past two years should not, in the circumstances, be regarded as deter- 
mining the expenditure required one year with another, and that in place 
there should be included a eum representing the estimated annual allow- 
ance for repairs and depreciations. Appellants’ submission was that the 
compaLy had only been working two complete yeare, and tho profits piu- 
ciple did not form a reliable criterion by itself. 

The Court upheld the decision of the magistrates. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 
APPOINTMENTS VACANT AND FILLED. 


An assistant is wanted in the department of mechanics and 
mathematics, Central Technical College, Exhibition-road, London, 
S.W. Applications to Prof. Henrici. See an advertisement. 

London County Council invite applications for the followin 
ositions in their tramways department: One resident electrica 
superintendent (commencing salary 4300, rising by two annual 
increments of £25 to £850); three charge engineers (salary £250 
per annum). Applications, on forms to be obtained from the clerk 
of the Council (Mr. G. L. Gomme), County Hall, Spring-gardens, 
S W., by 10 a.m. March 20. 

Croydon Education committee invite applications for the chief 
lecturership in electrical engineering at Croydon Polytechnic for 
three evenings per week for a session of about 80 weeks. Payment 
£1 per evening. Forms of application up to March 31. 

An assistant is wanted in the mathematics department of the 
Northern Polytechnic Institute, Holloway, London, N. Applications 
by 29th inst. 


Oldham Corporation require an experienced canvasser for their 
electricity department. Applications by 17th inst. 


Mr. W. A. Kemm has resigned his position of borough electrical 
engineer at Battersea, ard the Council have appointed Mr. Alex. P. 
MacAlister (formerly mains superintendent) as acting borough 
electrical engineer pro. tem. 


Mr. T. S. Midgley, of Keighley, has been appointed junior assis- 
tant engineer at Oldham. 


Alleged Electro-Medical Prauds.—At Wolverhampton a man 
named Albert E. Richard (sometimes styled “ Prof." Richard, and 
claiming to be a medical electrician ), was again charged with 
obtaining moneys by false pretences. The prosecuting solicitor, 


Mr. T. P. Haslam, asked that the prisoner’s bail might be increased 
or revoked, as numerous complaints were coming in from all parte 
of the country from persons who alleged that they had been de- 
frauded by Richard. Prisoner was remanded in bail of £1,000, and 
two sureties of £500 each. 


Australasian Notes.—The town clerk (Mr. T. H. Nesbitt), who 
was requested to report to the Sydney Electric Lighting committee 
on the methods of companies competing with the Council in the 
supply of electricity, and to make suggestions as to effective means 
of combating the opposition, has reported that 

* The prices charged by companies are more than 40 per cent. less than 
those charged prior to the inauguration of the municipal supply, and 
that when the companies know that one of their consumers is negotiating 
for supply by the Council they immediately reduce their charges below 
those of the Council." The report goes on to say that the canvasser of 
the Council considers that all the business of the competing companies 
could be obtained if the Council would wire free of charge those places 
which are already wired and have a three years’ agreement, would wire 
new buildings at the expense of the owner, would charge so much per 
month without meter rent and would abolish deposits. Judging from 
the experienoe of the past 12 or 15 months (the report continues), the 
system of quarterly accounts tends somewhat to give consumers the im- 
pression that electricity is expensive, and with small consamers-~it allows 
them to get too much in the Council's debt, 

The report recommends (1) that the regulations now in force be 
amended so as to allow customers the option of having monthly accounts 
rendered ; (2) that the contract system for lighting, trimming and clean. 
ing arc lamps be approved and authorised as regards veranda arc light. 
ing; (3) that the general principle of wiring by the Council be approved, 
the repayments of the outlay incurred to be made by instalments as may 
be agreed upon; and (4) that £2,000 be allocated for the purchase of 
motors, to be let on hire at rentals sufficient to recoup the Council in 
respect of maintenance and capital charges on the outlay, with the option 
of purchase on terms to be arranged. 

The committee recommend the Council to adopt the report. 

Mr. J. Y. Neilson, engineer of N.S.W. Postal Telegraph Depart- 
ment, reports that the telephone exchanges in the State increased 
from 22 in 1896 to 64 at the close of last year, and subscribers’ lines 
from 8,974 to 14,260. The calls last year were 68,640,900, an 
increase of about 6,000,000. . 

The construction of the Essendon and Flemington (Victoria) 
tramway, for which J. G. White & Co. are supplying generating 

lant, is making rapid progress and will, it is expected, be working 
y June. 

The Postmaster-General of the Commonwealth has decided to 

introduce a toll system of charging for new telephone subscribers. 


Our Australian correspondent writes: 

Applications are being invited in the Australian Press for the position 
of chief electrical engineer to the Postmaster-General's department at a 
salary of £750 per annum, the successful applicant to be attached to the 
Central Office in Melbourne. It is considered probable that the position 
will be conferred upon Mr. Hesketh, who is at present attached to the 
Brisbane staff, having been head of the Queensland technical staff prior 
to the federation of the Australian colonies. Mr. Hesketh, who recently 
visited America and Europe in order to acquaint himself with the 
latest developments in telephony, has, since his return, been acting as 
general adviser to the federal postal department on all questions of tele- 
phonic improvements. 

The outcome of Mr. Hesketh’s recent visit to Adelaide is that it has 
been definitely settled to place the telephone wires of that city and its 
principal suburbs underground. The cost of the work, which is officially 
estimated at £30,000, will be spread over five years. Tenders have 
already been called for the supply of 2,800 six-way and 300 three-way 
lengths of conduit, and it is hoped that the work of laying these will be 
started by the end of the present month. 

Hobart (Tasmania) anticipates being the first Australian town to possess 
a complete telephone installation of the common battery type with auto- 
matic glow-lamp signalling and clearing, as tenders have been invited 
for a board of this type to be erected in the new Post Office buildings. 
ELLE has gone to Hobart to be present at the opening of the 
tenders. 

Mr. J. Milward, chief electrician and inspecting officer to the Pacific 
Cable Board arrived in Brisbane from Vancouver on Jan. 29 on his 
annual visit of inspection. He expects to remain in Australia for some 
months, and will meet in Melbourne at the end of February Mr, C. K. 
Reynolds, the general manager, when alterations in the working of the 
Pacific cable will be discussed. 

The Metropolitan Gas Co. (Melbourne) recently obtained an injunction 
against the Corporation to restrain them from selling electricity at diffe- 
rential rates. The Electrical committee advise that this decision be 
appealed against, and the Council having confirmed the recommendation, 
the case came before the Court of Appeal on Feb. 27. 

Messrs. Babcock & Wilcox have offered to present a 100 f. p. water-tube 
boiler to the Working Men's College, of which the company's Auetralian 
manager, Mr. A. J. Arnot, was formerly a teacher and director. The 
offer has been gladly accepted. 

An acticn will come before the Victorian Supreme Court in March 
between Ballarat Municipal Council and the local Tramway Co. upon the 
question of rating. The company claim that, under the terms of its 
constitution and legal rights, it is exempt from the payment of municipal 
rates upon the bulk of ita undertaking. 

The disastrous bush fires that have raged of late in Victorian back 
country have seriously interfered with the Commonwealth telegraphic 
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rervice. In the south-east, especially, a great many towns have been 
isolated. 

Mr. Austin Chapman, Postmaster-General to the Australian Com- 
monwealth, sailed for Europe in the Moldavia ” on Feb. 21 to attend 
the International Postal Conference at Rome, accompanied by Mr. Jus- 
tinian Oxenham, chief clerk to the Central Postal Administration. It is 
said that nothing definite will be done by his department in the way of 
calling for tenders for a Commonwealth wireless telegraph service antil 
his return. 


Battersea (London).—The Lighting committee reported on 
Monday that the chief electrical engineer (Mr. W. A. Kemm) had 
resigned his appointment as from March 3, and that the resignation 
had been accepted. 


Bexhill. —After 81st inst. the charge for e ectric current will be 
54d. per unit with a sliding scale of discounts. 


Birkenhead.— On Wednesday the Council adopted the proposals 
of the Electricity committee for an extension of plant at the elec- 
tricity station, &c., at a cost of £11,896. Besides a new steam 
dynamo and condensing plant, two new water-tube boilers are to be 
added. 


Blackrock (Oo. Dublin).— Messrs. Tomlinson and Mills, Dublin, 
who are promoting a scheme for supplying electricity in Blackrock, 
Kingston and Dalkey, and also for constructing an electric tramway 
from Blackrock to Enniskerry, have asked for the Council support 
and offer to pay £150 for the Council’s order. Consideration of the 
matter has been deferred. 


Boaton.—The Council last week received an intimation that the 
Board of Trade intend to authorise the National Provincial Elec- 
tricity Corpn. to supply electricity in Boston. The Council approved 
the terms of an agreement with the company, which provides for 
the right of the Council to purchase the undertaking after 21 years. 


Bournemouth.—The salary of the assistant borough electrical 
engineer (Mr H. G. Andrews) has been increased to £175 per 
annum, with a further increase of £25 in 12 months. 


Bury St. Edmunds.—On Tuesday the Council instructed the 
Electric Supply committee to report as to what improvements can 
be made in the public lighting. 


Cannock —The Council have transferred their electric lighting 
order to the Shropshire, Staffs. & Worcestershire Electric Supply 
Co., who will pay the Council £575. 


Oheltenham.—It has been decided to adopt a revised system of 
charging for electric current—viz., 5$d. per unit for the first 125 
hours’ maximum demand per quarter, 4d. per unit for the next 125 
hours and 2d. per unit for all additional current, with 5 per cent. 
discount. For power a flat rate of 2d. will be charged. 

The chairman of the Electric Lighting committee (Mr. Ley Woop) said 
the present system of rebates was involved; nobody understood it, and 
some customers imagined that they were being swindled. The electrical 
engineer (Mr. W. J. Bache) had devised the new system of charging, and it 
was intended to issue circulars showing how customers could read their 

meters, so that they would know at the end of every quarter what they 
had to pay. 

The minutes were approved. 

Chiswick.—At an inquiry recently held into the application of 
the Council to borrow £557 for extending the electric lighting 
mains, it was stated that on the first year’s working, after paying 
interest and sinking fund, the profit was £18. 8s. lld. At Dec., 
1904, the equivalent of 6,071 8 c.p. lamps were connected, but by 
Dec., 1905, the figure was 14,272. At the end of Feb., 1906, this 
number had increased to 15,878. 


Ooventzry.— At the Corporation meeting on Tuesday the Electric 
Lighting committee recommended that application be made for 
sanction to a further loan of £35,000 for extensions of the electri- 
city generating plant, mains, &c. 

The chairman (Ald. West) said the estimated revenue this year was 
£18,634, against £13,100 in 1904-5. With such a satisfactory increase 
extensions were absolutely necessary. The committee asked for the 
smallest amount possible, and were unanimous in their recommendation. 
The present year’s working would show a net profit, after paying interest 
and sinking fund, of £2,000. 

An amendment, postponing the matter until full information as to the 
are position of the undertaking is available, was carried by 25 votes 

Orewe. — The salary of the borough electrical engineer (Mr. H. H. 
Denton) has been increased to £276 per annum. 


Devonport.— The salary of the borough electrical engineer 15 
J. W. Spark) has been increased from £275 to £300, and that of the 
assistant engineer (Mr. W. J. Stamp) from £140 to £150 per annum. 


Doncaster. — The L. G. Board have approved a scheme of main 
sewerage and sewage disposal for Bentley-with-Arksey, Doncaster, 
and the contract for the work has been let to G. Mackay & Son, Edin- 
burg. h It is proposed to pump the sewage from a small storage tank 
by means of centrifugal pumps actuated by electric motors. A 
central generating station is to be erected at the disposal works near 
Bentley, from which cables will be laid to the three pumping sta- 


tions. To deal with the night flow power will be obtained from a 
storage battery. The motors at each pumping station will be started 
and stopped by floats automatically operatiog the switches, so that 
the whole pumping plant will be worked from the central station. 
The sewage will be delivered at the disposal works and treated in 
bacterial tanks and filters with final treatment over land. The 
works have been designed by D. Balfour & Son, consulting engi- 
neers, London and Newcastle-on-Tyne, and the contract was let at 
a sum below the engineers’ estimate. 


Durham.—An extension until Oct 4, 1906, for completing the 
works under the Durham and District Light Railways Order has 
been applied for by the British Electric Traction Co. 


Bast Ham.—<An inquiry was held on Tuesday into the applica. 
tion of the Council for sanction to borrow £18,750 for electric light- 
ing extensions. 

The deputy town clerk (Mr. E. WtrsoN) and the borough treasurer (Mr. 
G. H. Fry) having given figures as to po ulation, assessable value, &c., 
the borough electrioal engineer (Mr. W. C. Daran) detailed the progress 
of the electricity undertaking, which was started in 1901. By March, 1902, 
a loss had been incurred of £1,293. 128. 8d. In the following 12 months’ 
working there was a loss of £809. 2s. 10d., but for the next two years the 
net profit was £908. 12s. 10d. and £2,830. 17s. 8d. respectively. 

The inspector (Mr. H. Ross HooPER) commented on the fact that the 
average cost of connections to private houses was the highest he had 
known, namely, £9. There were towns, he said, where such connections 
cost less than £3, and the highest he had before met with was £0. 7e. 6d. 
average cost. 

Edinburgh— The Electric Lighting committee offer to lay mains 
and to supply electric current for lighting the common stairs with 
5 c.p. lamps on the same terms as gas lighting is at present su». 
plied, 20s. per lamp per annum. 


Electrolytic Refining of Lead.— The process adopted by Locke, 
Blackett & Co., Newcastle-on-Tyne, for the refining of lead is not 
the Heroult process, as stated in our issue of 2nd inst., but the 
Betts system, which has been patented by Mr. A. G. Betts, of 
Troy, N.Y. 

Exhibitions.—There will be nearly 800 individual firms exhibiting 
at Cordingley's Motor Car Exhibition at the Agrioultural Hall, 
London, which opens on 24th inst. Many new vehicles will be on 
view. 

The Electro-Technical Exhibition which was to have been held 
from March 25 to April 7, 1906, at Kieff, Russia, has been postponed 
until April, 1907, the congress of electro-technical engineers, which 
it was intended to hold during the run of the exhibition, being 
likewise postponed. 

Mr. Kerr, borough electrical engineer and manager of the elec- 
tricity department at Hereford, is organising a small exhibition of 
electric light fittings, cooking and heating appliances, &. 


Felixstowe.— The Council last week considered a report by the 
Finance Committee recommending the payment of £3,000 (balance 
of purchase money) to the Suffolk Electricity Supply Co. in settle- 
of their claim for the balance of purchase money of their electricity 
undertaking. The committee were advised by Mr. Vesey Knox 
and by Messrs. Deloitte, Plender, Griffiths & Co. that they could 
not resist the claim, and it was decided to apply for sanction to 
borrow the money. 


Folkestone.—On Wednesday the Council decided to approve the 

electric tramway scheme of the National Electric Construction Co, 

rovided the company pay the Council £15,000 on Royal assent 
being given to the company’s bill now before Parliament. 

Pulbam (London).—The Council on Wednesday voted a gratuity 
of £50 to Mr. A. J. Fuller, the borough electrical and consulting engi- 
neer, by way of recognition of special services rendered in connec- 
tion with the management and extension of the Council's electricity 
undertaking. l 

Three thoroughfares are to bo lighted by incandescent electric 
lamps at an estimated cost of £118. 17s. 

Henley.—The Corporation have assented to the application of 
the Mutual Electricity Supply Co. for a provisional electric lighting 
order. 


Hoddesdon (Herts.)—The Board of Trade have deferred until 
December the question of revoking the Council’s Electric Lighting | 
Order, 1901. 


Hucknall Torkard.—The Council decided on Monday to apply 
to the Board of Trade for an extension of time for complying wit 
their provisional order, 1902, and to approach the Derbyshire & 
Nottinghamshire Electric Power Co. as to their giving a supply in 
the district. 

Kearsley (Lancs.)—The proposal to transfer the Council's pro- 
visional order to Messrs. Foote & Milne has fallen through, as the 
Board of Trade regard the transfer as ultra vires. 

Leicester.—At Tuesday's Council meeting, Councillor Edwards 
(chairman of the Gas and Electric Lighting committee) said the 
cutstanding capital of the department was £218,984. 

The half-year’s expenses were £6,826. Sales of current produced 
£17,194, an increase of £1,198; meter rents, £720, and the profit from 
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. the fitting department was £101, total £1,806, leaving a balance of £11,337. 
Interest charges came to £3,731, and sinking fund to £3,343, leaving a 
profit for the half-year of £4,259, which added to profit in hand (£14,515) 
made £18,774. The committee had spent out of profits £16,300 in new 
machinery, leaving a balance of £1,801, which would be absorbed in the 
purchase of three new boiler. The past half-year was the best the de- 
partment had had, 

The accounts were approved, and the committee's recommendation to 
abolish the meter rents was adopted. 

Councillor Edwards said that this step would cost the department some- 
thing like £1,400 per annum. The reason for asking for the abolition of 
those rents was that they had at last found a more reliable, a cheaper, and 
better meter than they had hitherto been able to use—a meter that would 
be more satisfactory to the department, and also to consumers. The 
committee recognised that it was an illogical position to retain meter 
rents for electricity supply after abolishing tho rents for gas meters. 


Leyton.—An inquiry has been held into the application of the 


Council for permission to borrow £21,000 for extensions of the gene- . 
rating plant at the electricity works to provide electrical energy for 


the tramways. There was no opposition. 
Light Railways. —The Bath & Lansdown Light Railways Order 


has been submitted to the Board of Trade for confirmation. Objee- 


tions by 28th inst. 


Lisbon.—The Anglo-Portuguese Telephone Co. has received 
advices from Lisbon that its new telephone cable has been laid 
across the Tagus and is a complete success. 


Liverpool.—The report of the Board of Trade inspector (Col. von 
Donop) on the recent tramway accident was referred to at the 
Council meeting on Wednesday. 

The report stated that the brakes when tested, both before and after 
the accident, were found to be in working order. The driver appeared to 
have entirely lost his head, as neither the hand brake nor the electric 
brake was being applied to the car as it ran down the hill, so it was not 
surprising that it attained a high rate of speed. The derailment of the car 
was doubtless facilitated by the want of tuper-elevation of the outer rail 
of the curve and the fact that there was a rush of passengers to the rear 
end of the car, their weight tending to lift the front wheels off the rails. 
The hill on which the accident occurred had a maximum gradient of 1 in 
17:5. The hand and electric brakes with which the car was provided 
should have amply sufficed to keep the car well under control when nego- 
tiating such a gradient. Ifthe braking power provided on these cars were 
in good order, as appeared to have been the case on that occasion, only 
ordinary care would be required to prevent such an occurrence. The 
report concluded by recommending the Corporation to consider whether 
the roadway at the junction of Leece-street and Renshaw-street, where 
the accident hpppened, could not be rearranged so as to provide suitable 
super-elevation of the outer rail on the curve at that point. 

The Tramways and Electric Power committee reported to the 
Council against the running of motor omnibuses. 


London County Council.—At Tuesday's meeting it was agreed 
to loan Stepney £10,000 for electric lighting. 

Highways Committee—The Highways Committee for the next twelve 
months was chosen as follows: Sir R. M. Beachoroft, Sir H. W. Bliss, 
Capt. Hemphill, Messrs, J. Allan Baker, J. Williams Benn, E. Browne, 
J. W. Cleland, N. W. Hubbard, W. C. Johnson, I. H. Mitchell, R. C. 
Phillimore, W. W. Thompson, D. S. Waterlow, T. Wiles and T. 
McKinnon Wood. 

Electromagnetic Brakes.—The Highways committee brought up their 
adjourned report recommending that £10,200 be expended in equipping 
some additional 170 tramcars with electromagnetic brakes.—Agreed. 

New Sub-station.—Consideration of a recommendation of the same 
committee that £10,000 be authorised for a sub-station for the north of 
the Thames tramways, to be erected on a site in Gray’s Inn-road belong- 
ing to the Council, was postponed. 

Supply of Power.—It was reported that the arrangement with the 
South London Electric Supply Corpn. for a supply of power for the 
Council’s tramways would expire on May 16, and it was recommended 
that the arrangement be continued, on a sliding scale of charges based 
upon the output, the minimum price being 0:75d. per unit and the maxi- 
mum 1:25d. a unit, the agreement to be terminable upon one month's 
notice on either side. 


Macclesfield —Tho Corporation have decided not to proceed with 
the municipal electricity scheme. 
Maidstone.— The Council have decided to open showrooms for the 
display of electric light fittings, cooking and heating appliances, &c. 
Mr. O. Jones has been appointed part time canvasser to Maidstone 
Electricity department at 25s. per week and 6d. per lamp obtained, 
or 5d. per lamp in “free ” wiring cases. 


Maldens and Coombe.—After consideration of a report by the 
Parliamentary committee on electric lighting, the Council have 
decided to engage an electrical engineer at a fee not to exceed 
30 guineas to report upon the comparative advantages of taking 
current in bulk from a neighbouring local authority or a company 
and of establishing municipal electricity works. 


. Manchester.—'The Tramways committee have passed a resolu- 
tion expressing regret at the resignation of the chairman (Mr. D. 
Boyle) and appreciation of the many valuable services rendered by 


him. A special meeting of the committee is to be called for the 
election of a successor. 


The committee have drawn a cheque for £46,000 as a contribution 
from the Tramways department in aid of the city rates for the financial 
year ending March. In addition the Tramways department also provides 
£41,000 towards interest and sinking fund of the infirmary purchase 
account, 

Marseilles —Mr. Consul-General Gurney, in a report on the 
trade of Marseilles for 1905, states that the coal trade of Marseilles is 
likely to be seriously affected by the lighting of the city by electricity. 
There are two companies competing for this business, whose opera- 
tions began in January of this year and will by the end of the year 
be in complete working. As soon as the work of construction and 
supply is complete it is anticipated that factories, of which there 
are a large number in the Marseilles district, will be worked by 
electric power. 

Marylebone (London).—To enable the coal for the generating 
station to be economically and conveniently conveyed and handled, 
and for the ash to be removed, a lay-by is to be constructed on 
5 bank of the Regent's Canal, and the canal is to be widened at 
the site. 

The Council are to be permitted to use the canal water for condensing 
purposes for plant up to 3,000 f. P., paying an annual rent of £250 for 
same, also to guarantee the Regent’s Canal Co. an annual traffic of not 
less than 6,000 tons. If the traffic exceeds 6,000 tons the missible 
horse-power is to be increased pro rata without any inc payment. 
The agreement is to be for a minimum of seven years, with option to con- 
tinue same for similar period. In connection with the foregoing, coal- 
handling plant is to be obtained at a cost, in addition to £2,114 already 
sanctioned, of £1,703. The work is to carried out by Babcock & Wilcox. 

The Finance committee report that it will be necessary to take 
up the balance (£44,850) of the loan of £433,800 for the electricity 
undertaking from London County Council. 

Municipal Telephony.— We have received from Glasgow Cor- 
poration telephone department a copy of the Municipal Telephone 
Directory for 1906. The new edition is much bulkier than the last 
issue, and we calculate that there are nearly 12,000 subscribers’ 
names in the 1906 issue. | 

Overhead Telephone Wires and Commons Preservation.— 
In connection with the erection of a new Post Office telephone trunk 
line from London to Portsmouth, part of the route was originally 
intended to be over the summit of Hindhead and round the edge of 
the Devil's Punch Bowl, a spot of considerable natural beauty, 
which was acquired at the sale of the late Mr. Whitaker Wright's 
property for preservation as a public open space. Upon being re- 
quested to refrain from using this site for telephone poles the Post- 
master.General has arranged with the L. & S. W. Railway Co. to 
carry the line along the railway, the company agreeing to waive, in 
this case, their right to maintain telephone lines erected on their 
property. 

Oxford. —The Council have appointed a committee of 15 to con- 
sider and report upon the best method of utilising the City of Oxford 
& District Tramway Co.’s undertaking. The National Electric 
Construction Co. are prepared to enter into negotiations for the 
conversion of the lines to electric traction on the Dolter surface 
contact system. 


Pembroke (Dublin).— The Council decided on Monday to apply 
for a further loan of £3,000 for electric lighting extensions. 

Portslade (Suasex).—The Council decided on Tuesday to allow 
the joint committee on electricity supply to expend 20 guineas in 
getting expert opinion on the adoption of a flat rate of charging for 
electrica] energy by Brighton Corporation. 


Presentation.--Mr. W. Jensen, manager and engineer of the 
Chetham & District Light Railway Co, has, on the occasion of his 
silver wedding been presented by the staff and employés with a silver 
tea and coffee service and a flower and fruit stand in cut glass and 
silver. 

Railway Electrification.—The Lancashire & Yorkshire Railway 
Co. propose to undertake the electrification of the line from Marsh- 
lane to Aintree, and to erect two additional stations to tap the traffic 
between these points. A further development will be the coupling 
of the Liverpool Overhead line with the Lancashire & Yorkshire 
Railway at Marsh-lane by a junction corresponding to the one 
recently formed at Seaforth. 

Rand Power Schemes.—At the meeting of the Vereeniging 
Estates (Ltd.) on Monday the chairman (Mr. J. N. de Jongh) 
referred to the projected power schemes for supplying the mines 
and other consumers of power on the Witwatersrand and elsewhere 
with electricity for use in the mines and otherwise. Various 
localities had been indicated, but not one of them was so favourably 
situated as their estate, or where there were so many advantages 
of coal, water, &c., so well placed close together. The Govern- 
ment had been approached in regard to the required way-leave, and 
a powerful syndicate, which would be prepared to find the required 
capital, had been formed. Two of their expert advisers left Europe 
on the 27th of last month, and were now on their way to the estate. 
They would make the necessary investigations, and the completion 
of this scheme would enable very considerable economies to be 
effected in capital outlay and in working costs of the mines of the 
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Transvaal. In their case it would find a suitable outlet for large 
quantities of coal produced in their mines, and would add largely to 
the value of their property. 


Salford.— Last week the Corporation were recommended by the 
Electricity committee to increase the salary of the borough elec- 
trical engineer (Mr. C. D. Taite) from £700 to £800 per annum. 

In support of the recommendation the chairman of the Electricity 
committee (Councillor Hopcson) said that when the committee under- 
took to provide electrical energy for tLe tramways they had some diffi- 
culty in securing an engineer. Ultimately they appointed Mr. Taite. 
He bad now been with them five years, and was receiving the same 
sslary as when he commenced his duties. During those five years the 
work had increased, and it had now come to be a profitable trading 
department. The staff under Mr. Taite's charge bad largely increased. 
They had got a thoroughly capable man, not only technically but com- 
mercially, and they felt that in the elcctricity undertaking they must 
have at the head of affairs & thorough expert. 

A discussion followed, and, although several members (in3luding Coun- 
cillor McDougall and Ald. Snape) testified to the great ability of, and the 
eminent services rendered by, Mr. Taite as well as the advance made by 
the electricity undertaking while under his control, the recommendation 
was referred back by 23 votes to 19. 

The salary of the chief clerk of the electricity department (Mr. H. M. 
Crossfield) was increased from £175 to £187. 10s. 

On Wednesday the Corporation decided, on the recommendation 
of the Electricity committee, to apply for sanction to borrow £7,720 
for a new turbo-generator and condensing plant at the Frederick- 
road generating station. It was also decided to spend £1,488 on 
automatic tramway point controllers to replace the point boys now 
en ‘ 


Sheffield.---The special committee recently appointed to consider 
the cost of generating electrical energy at the electric lighting and 
tramway stations, &c., recommend that Sir Wm. Preece be retained 
(at a fee not exceeding 100 guineas) to prepare a report upon the 
desirability of combining the Corporation stations for the generation 
of electric energy for all purposes, and also as to the utilisation of 
the waste heat from the refuse destructors in raising steam for 
generating electricity. 

Stcckport.—The borough electrical engineer (Mr. A. J. Carter) 
has been granted six months’ leave, owing to ill-health. The council 
have decided not to take over from Cheadle Council the Cheadle and 
Gatley Electric Lighting Order, 1900. 


Swindon.—The salary of the electrical engineer (Mr. J. G. 
Griffin) has been increased to £325, and that of the tramway traffic 
manager (Mr. T. Medcalf) to £160 per annum. 

At the Council meeting last week the chairman of the Electricity 
and Tramways committee (Mr. Thomas!) referred to a statement by 
the chairman of the Swindon United Gas Co. that a number of 
consumers who had adopted electric lighting were reverting to gas, 
but that statement was denied by their electrical engineer. "Three 
people had reverted to gas, not because they were dissatisfied with 
the light, but entirely in consequence of the heat provided by gas 
for their shops. During 12 months the electricity consumers had 
increased by 47 per cent., and power consumers by 80 per cent. 


Tiverton.—The L.G. Board have refused to sanction a loan of 
413,000 for municipal electricity supply. 

The Tiverton provisional order was granted to the Council in 1890, 
and after many debates a provisional agreement was entered into with 
Frank Suter & Co. for equipping electricity works and maintaining them 
for a period. 

Turbine Patent Litigation in America.—The Westinghouse 
Machine Co., Pittsburg, has commenced proceedings against the 
Allis-Chalmers Co., Milwaukee, Wis., for alleged infringement of 
patents. The Westinghouse Co. alleges that the turbine made by 
the Allis-Chalmers Co. incorporates patented improvements of the 
Westinghouse machine. The Allis-Chalmers Co. answer that they 
have acquired all the American patents of the Parsons steam turbine 
except those „ prior to Sept. 11, 1900, which, they urge, con- 
stitute the only Parsons rights purchased by the Westinghouse Co., 
none of which the Allis Chalmers Co. has included in its turbines. 


Warrington. — An unopposed inquiry was held here on Wednes- 
day into the application of the Corporation for permission to 
borrow £10,000 for electric lighting extensions. The assistant town 
clerk (Mr. T. H. Spinks) said the Electricity committee decided on 
Tuesday to reduce the application to £7,000. The borough elec- 
trical engineer (Mr. F. V. L. Mathias) said that £1,400 was required 
for services and meters and £5,600 for mains. 


West Ham.—The Corporation on Tuesday had before them a 
report by the borough electrical engineer (Mr. A. Hugh Seabrook) 
on the question of increasing the output of electric energy. 

In this report Mr. Seabrook says tbat a large and profitable revenue 
could be derived by enabling consumers to obtain arc lamps and other 
apparatus on the hire-purchase system, but great care is necessary in 
selecting consumers who might be dealt with under that system. The 
arrangement he proposed was different to the old “ free wiring system 
in vogue in the borough in the early days of electricity supply. Briefly, 
the scheme was as follows: 15 per cent. was added to cost (including 
charge for fixing the lamps, apparatus, wiring, &c.) ; the consumer would 


pay 25 per cent: of the total cost down and the balance in two years, in 
monthly instalments. For consumers wishing to extend payments over 
three years 20 per cent. would be added to the first cost instead of 15 per 
cent. Consumers wishing to purchase outright could do so at any time, 
and of course that feature would be encouraged. Before supplying any con- 
sumer under this arrangement the Corporation could, if considered neces- 
sary, require a security or a deposit in cash. The fact that the consumer 
had paid a deposit of 25 per cent. would get over many of the drawbacks 
of the old system. The Corporation have powers to hire out electrical 
fittings and apparatus, and Mr. Seabrook urges that those powers should 
be turned to good account. He felt that an arrangement on those lines 
would have good results, and no time should be lost in putting it into 
effect. Provided the Corporation retained full control as to the selection 
of consumers, and as to the wiring contractors to be employed to do the 
work, no abuses could creep in. 
The report was generally approved. 


Whitby.—At last week's Council meeting Mr. H. Walker proposed 
that application be made for permission to consolidate and reborrow 
the electric lighting loans for 40 years. He said there was a ten- 
dency on the part of many to shift the burden of debt as largely as 
possible on to posterity, and he thought that in his resolution he 
was acting with fairness to the present generation. The resolution 
was passed. ; 

Mr. Walker also proposed that the salary of the electrical engi- 
neer (Mr. L. H. King) be increased to £175, but an amendment to 
defer the question “ until such time as the undertaking justified an 
increase " was carried. 

The Council decided to apply for sanotion to an excess loan of 
£456 in respect of additional plant. 

Will.—The value of the estate of Sir Robert George Wyndham 
Herbert, late chairman of the Telegraph Construction & Mainten- 
ance Co., who died on May 6, 1905, has been entered at £89,897. 

Wolverhampton.— At the meeting of the Council on Monday the 
Finance committee’s estimates for the year were presented. The 
chairman of the committee (Ald. Johnson) said that the Electricity 
department had contributed a sum equivalent to 1d. rate to the 
reliet of the rates. That was the first time they had been able to 
do this. 

York.—The Electricity committee have received the report of 


the consulting engineer (Mr. Hutchinson) on the recent accident to 


the plant at the electricity works, and the committee announce 
that they consider it necessary to appoint & works superintendent at 
£150 per annum, and also an additional engine driver. 


Dinners, &c.—The P. & O. Batti-Wallahs Society, which has 
recently been formed with the object of promoting social intercourse 
between past and present electricians of the P. & O. Co., held their 
first annual dinner on Saturday last. The chair was occupied by 
Mr. Lawrence M. Waterhouse, who was unanimously elected first 
president of society, with Mr. E. Lawley Pinching as vice-president. 

After the usual loyal toasts, the success of the P.& O. S. N. Co. was 
proposed by the VicE-PnEsipENT and responded to by Mr. R. J. Eumurrst, 
who, in the course of some interesting remarks, traced the rapid advance 
which the use of electricity has made on board ship, stating that on the 
newest boats as much as 1,000 amperes are used for power and almost as 
much again for lighting. . 

** Success to the Society " was proposed by Mr. CnHaMBzns, who said 
that old P. & O. Batti-Wallahs were to be found in almost every large 
central station throughout the country ; and their hon. seoretary (Mr. E. 
Snzpparp), in his reply, thanked the electrical journals for the cordial 
help it had extended to the society in bringing the doings of the com- 
mittee before members who had been lost sight of since leaving the 
service. 

Mr. W. Ricas proposed the visitors, and Mr. N. E. Bevis replied. 

Mr. T. B. Joseru proposed the health of the chairman and committee, 
and thanked them for the work they had done in bringing the members 
of the society together. . 

Mr. WATERHOUSE, in reply, said it was proposed to arrange a trip up 
the river in the summer, in addition to the annual dinner. The proposal 
was agreed to by all the members present. . 

The musical programme, contributed by those present, was carried 
through with success. 15 

The annual supper and dance of Greenock Corporation electricity 
department staff took place on Thursday evening last. The borough 
electrical engineer (Mr. J. A. Robertson) was in the chair, supported 
by Messrs. W. A. Toppin and D. M'Lellan. Amongst those present 
were Provost Denholm, Treasurer Neil M. Brown, Mr. Colin 
MacCulloch, town clerk; Provost Campbell, Port Glasgow; Bailie 
J. W. Bailey, Mr. D. M‘Murrich, &c. . 

Mr. M‘Mounricu submitted the toast of The Electricity Committee,” 
and Treasurer Brown, in replying, made a statement regarding the extra- 
ordinary progress in the use of electricity in Greenock since the opening 
of the works in Nov., 1899. The output of electricity during the first 
13 months was 157,000 units, the original capital expended being under 
£40,000. Two years ago the output for private use had reached over 
500,000 units, and they were also selling about 750,000 units to the 
Tramway Co. The progress during the past two years had, however, 
beaten all previous records, and it was estimated that during the current 
year the totaloutput from the works would reach 2,500,000 units — 1,500, 000 
units for power and lighting by private consumers, ‘The capital expen- 
diture had increased from £40,000 to over £100,000, The space avail- 
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able on the original site was limited, and, after considering the question 
of purchasing the adjoining property, it had been decided to erect a 
second station principally for the production of current for power, and 
also a refuse destructor. 

Bailie J. W. Bairgv proposed the “The Works Staff,” and the 
Casar, replying, said that during the six years the department had 
been in existence there had been nothing in the nature of a hiteh, and 
there had been complete immunity from accident to machinery or plant. 
Mr. RonkRrsox claimed that, to some extent, the department. liad raised 
the standard of material and workmanship and discouraged the employ- 
ment of those who traded on the ignorance of the public in matters 
electrical. 

The annual smoking concert of Leeds City electric lighting depart- 
ment athletic club was held on Saturday evening and proved a great 
success. The city electrical engineer 5 H. Dickinson) presided 
over a large company of members and friends. 


— —— 


- TRADE NOTES AND NOTICES. 


NOW READY. 
| “THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s., or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. | 
All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Fínancial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to Feb. 12, 1906. All mere lists of members of 
Societies and Institutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published. T 


A full Digest of Contents will be sent post free on request. 
NC CU iE DE ACC ee 
TENDERS INVITED. " 


Bolton Electricity committee invite tenders for one continuous 
current electric generator, and also for one steam engine, complete. 
Specifications, &c., of the borough electrical engineer (Mr. Arthur 
A. Day), Spa-road, Bolton. Tenders (addressed to the chairman of 
the Electricity committee, Town Hall, Bolton) to the town clerk 
(Mr. Samuel Parker) by noon March 29. See also advertisements. 

Walsall Corporation invite tenders for a 500 n.r. high-speed steam 
engine, a 350 kw. high-pressure continuous-current dynamo, and 
high-pressure feeder cables, low-tension distributors and pilot wires. 
Specifications from borough electrical engineer (Mr. Alex. Wyllie), 
Wolverhampton-street, Walsall. Tenders to the town clerk (Mr. 
John R. Cooper) by March 80. See also an advertisement. 

London County Council invite tenders for the manufacture and 
erection of three low-tension feeder switchboards for tramway sub- 
stations. Drawings may be inspected and forms of tender, &c., 
obtained at County Hall, Spring-gardens, S.W., where tenders must be 
delivered, addressed to the Clerk of the Council, by 10 a.m. of 27th 
inst. See also advertisement. ! 

London County Council require tenders by 10 a.m. 27th inst. for 
supply of eleven 500 kw. and three 60 kw. induction motor-generators 
for tramway sub-stations. Forms of tender from County Hall, Spring 
Gardens, S.W. 

London County Council also require tenders by 10 a.m. 27th inst. 
for about 65,000 tons of coal for the tramways generating station, 
East Greenwich. 

London County Council also want tenders by 10 a.m. 20th inst. 
for seven electrically-operated car traversers. 

The Asylums committee of London County Council invite ten- 
ders for the installation of electric lighting and power (including 
generating plant) at Long Grove Asylum, Epsom. Tenders to 
6, Waterloo-place, London, S.W., by March 26. 

Leeds Electricity committee invite tenders for one or two sets of 
electric generating and condensing plant, each comprising & steam 
turbine, two-phase alternator and exciter of 3,000 kw. capacity, 
electrically-driven surface-condensing plant, and the necessary pipes 
and valves. Preference will be given to tenders for plant of British 


re ERE Tenders to town clerk (Mr. Robert E. Fox) by 10 a.m. 
pril 9. 

Sunderland Corporation invite tenders for supply of one 750 kw. 
triple-expansion engine, direct-coupled to three-phase generator 
(5,000 volts), with exciter; one 300 kw. static transformer, and two 
portable air compressors. Tenders (addressed to the chairman of 
the Electricity and Lighting committee) to the town clerk (Mr. 
Fras. M. Bowey), by noon March 80. 


Briton Ferry Urban District Council invite tenders for supply, 
delivery, erection and laying of sub-station switchboard, non-rubber 
feeder and distributor cables, feeder pillars, joint boxes, arc standards, 
aro lamps, &. Tenders to the clerk (Mr. Trevor H. Hunter), 
Council Offices, Briton Ferry, Glam., by noon March 26. 

West Bromwich Corporation invite tenders for supply, delivery 
and erection of (a) one 400 kw. turbo generator, (b) alterations and 
additions to exhaust pipes. Tenders to chairman of Electric Light 
and Power committee by noon March 19. 

Willesden Urban District Council invite tenders for supply and 
delivery of 66 ‘‘ flame” arc lamps for street lighting. Tenders to 
Mr. J. G. Bruce, Electricity Office, Salusbury. road, Kilburn, N.W., 
by 5 p.m. March 22. 


Norwich Corporation invite tenders for rubber-covered wires and 
accessories, underground cables and incandescent lamps. Tenders 
to Chairman of Electricity committee by 10 a.m. March 19. 


Belfast Tramways and Electricity committee invite tenders for 
one 400 kw. steam dynamo. Tenders to Sir Samuel Black, Town 
Hall, Belfast, by 11 a.m. March 19. 

Aston Manor Corporation want tenders by noon 20th inst. for 
brickwork, boiler setting, stanchions and girders, &c., in connection 
with the extension of electricity works. 


Plymouth Corporation want tenders by 5 p.m. 22nd inst. for 
alterations of and additions to Armada-street electricity sub-station. 
Forms of tender from borough engineer and surveyor. 


Glasgow Tramways committee require tenders by 10 a.m. April 4 
for 12 months’ supply of stores, &c., including carbons and carbon 
brushes, cables, ironmongery, paints, oils, &c. 

Chester Corporation want tenders by 31st inst. for permanent 
way construction, bonding and overhead equipment of tramways. 


Perth (N.B.) Corporation want tenders by noon 26th inst. for 
supply of about 8,000 tons of small coal to the electricity works. 


Tenders are invited for the supply of material for the electric 
lighting of the town of vin, Belgium. Particulars from the 
Secrétariat Communal, Couvin, Namur, Belgium, to which address 
tenders by April 19. 


TENDERS RECEIVED AND AOCEPTED. 


Battersea (London) Council have accepted the following tenders 
for annual supplies for the electricity undertaking :— 

A. Duckham & Oo., lubricating oils; Middleton Bros., engine room 
stores, except oils; Charrivgton, Sells, Dale & Co., coals; Geipel & 
Lange, are lamp carbons ; Electrical Co., electricity meters ; Callender’s 
Co., service joint boxes, cables, &c., provided the company undertakes to 
maintain the whole of the cables supplied by them for a farther year; 
T. Rowatt & Sons, arc lamp globes. 

Marylebone (London) Council have accepted the tender of Babcock 
& Wilcox for ash conveyor and motor equipment at £1,118. The 
Electrical Power Storage Co., is to enter into an ment for 
maintenance of the two storage batteries at Rathbone-place and 
Manchester-square sub-stations for 10 years, in consideration for. 
which they are to receive £600 and an annual payment of £784, 
being 6} per cent, of the cost of the batteries. 

The following tenders have been accepted by Grimsby Corpora- 
tion :—Brush Co., engine and dynamo, £2,410, and condensing 
plant, £907; Stirling Boiler Co., boiler and stokers, £1,428; 
Johnson & Phillips, extension of switchboard, £265, and supply of 
cables, £1,265; John Wilson & Co., pipework, &c., £748. Ils. ; 
Chain Belt Engineering Co., coal conveyor, £243; — Gilbert, ex- 
tension of building, £1,570. 

The Electric Lighting & Traction Co. of Australia have placed an 
order with Witting, Eborall & Co. for two 115 kw. motor-generator 
sets, converting from low-pressure continuous current to single- 
phase high-pressure alternating current, these to be used in con- 
nection with extensions being carried out by the Adelaide Electric 
Supply Co. 

Sunderland Electricity Committee have accepted the following 
tenders :—Bruce Peebles & Co., a fourth motor-generator for the 
Pallion sub-station; the Electrical Co., for switchboard extension 
at the same station; and J. W. White for extension of the Hylton- 
road station. 

The Stirling Boiler Co., Motherwell, N.B., have received a repeat 
order from the Newcastle & District Electric Lighting Co. for two 
Stirling boilers, each of 5,770 sq. ft. heating surface, and fitted 
with chain grate stokers and superheaters of the Stirling Co.'s 
manufacture. 


THE ELECTRICIAN, MARCH 16, 1906. 


Poole Council have accepted the tender of the Brush Co. for the 
The following also 


construction of tramways at £26,167. 18s 8d. 
tendered: W. T. Glover & Co., George Holloway, J. Moran & 
Sons, British Electric Equipment Co, William Griffiths & Co., 
J. G. White & Co., Smith & Co., Dick, Kerr & Co. and George Law. 


Fulham (London) Council have accepted the tender of Aiton & 
piping at £1,379. 14s. in place of that of 


Co. for water and exhaust 
Clapham Bros. at £1,284. 6s. originally accepted. 
made a mistake of £216. 6s. in their tender. 


The latter firm 


Battersea (London) Council have accepted the tender of Reavell 
& Co. for an air compressor at £89. 2s., and the contract with the 


Electrical Co. for the supply of Nernst lamps and globes, burners, 
&c., has been renewed for one year. 


The Postmaster-General's Department (Brisbane) have placed 


orders with the British Insulated & Helsby Cables for McIntyre 
aleeves, copper binders, wire and copper tapes ; Webster & Co., for 
Acme insulators ; and Geo, Wills & Co., for phospor bronze wire. 


The tender of the Triumph Stoker (Ltd.), of London and Leeds, 


has been accepted by Sunderland Corporation for mechanical stokers 


for 1 four new Galloway boilers for the Hylton- road electricity 
works. 


Marylebone (London) Council have placed a contract with Bab- 
cock & Wilcox for coal-handling plant, &, for the electricity de- 
partment. 

Liverpool Corporation have accepted the tender of Johnson & 
Phillips for 12 months’ supply of electric cables and wires. 

The London & South-Western Railway have placed with Johnson 
& Phillips a contract for six months’ supply of cables and wires. 

Bristol Electrical committee have accepted the tender of Siemens 
Bros. & Co. for extra high-tension cables at £7,887. 


Cardiff Asylums committee have let the contract for wiring the 


new asylum at Whitchurch to A. G. Arnold & Co. at £6,834. 
Faversham Council have accepted the tender of Jabez Smith for 
the supply of electric lamps for the market. | 
Cheltenham Council have accepted the tender of Danks Limited, 
for a superheater at £85. 


Canterbury Corporation have placed an order with Siemens Bros. 
& Co. for a 7 H. p. motor at £41. 10s. 9d. 

Manchester Corporation have accepted the tender of the Game- 
well Fire Alarm Co. for the installation of fire alarms at £19,870. 

Colehester Corporation have placed anorder with Dick, Kerr & 
Co. for two additional tramcare at £550. 14s. each. 


Gillingham Council have placed an order with W. H Willcox & 
Co. for oil for the ensuing year. 


Chascomus (Argentina) Municipality have accepted the tender of 
the Cia Obras Publicas del Rio de la Plata (the only tender received) 
for the eleetrie lighting of the town at $27.50 m./n. per 8 ampere 
lamp (alll night) per month and $20.80 per 4 ampere lamp. 


Electric Power in Cotton Milla — Witting, Eborall & Co. have 
supplied to Greaves Cotton & Co, of Bombay, the equipment for 
five cotton spinning mills, including generating plant and switch. 
boards, together with all lighting fittings and accessories. The 
company are, further, shipping & considerable quantity of material 
to the above firm in connection with the same class of work. 


BUSINESS NOTICES. 


The London offices of the Rhodes Electrical Mfg. Co. (whose head 
offices are at Sunbridge-road, Bradford) have been removed to 102, 
Charing Cross-road, and are under the management of Mr. H. Holt. 


Messrs. A. Reyrolle & Co., of Hebburn-on-Tyne, have opened a 
Glasgow depot at 61, Pollok-street, Pollokshaws. 


Arthur Dean & H. W. Tyler, electrical engineers and contractors, 
45, High street, Beckenham, Kent, have dissolved partnership. 
Debts by Mr. Tyler, who continues. 

The London Telegraph Training College, which has been estab- 
lished fat Brixton for the past 14 years, is being removed to Earl's 
Court, where larger and more commodious premises have been 
acquired. Pros 


Morse House, Earl's Court, London, S.W. See an advertisement. 


BANERUPTOIES, LIQUIDATIONS, &c. 


Thos, King, electrical engineer, Maidstone, was examined on 
March 7. Gross liabilities £573. 3s. 2d., assets (ineluding £980 book 
debts) £984. 7s. 

Debtor commenced business at Maidstone 10 years ago, having pre- 
vicusly failed in London, but paying his debts in full. He also failed at 
Maidstone in 1898, Adjourned to Mar. 28. 

Claims against Electroid Limited (in liquidation) are to be sent by 
March 80 to Mr. F. L. J enkins, 17, Ironmonger-lane, London, E.C. 


The trustee in bankruptey of John Morley, electrician, &c., 7, 
North street, Hull, has been released. 


Testamentary Notice.—Claims against the estate of the late 
George Hill (trading as George Hill & Co.), electrical engineer, 847 


ctuses, &c., can be obtained from the secretary, . 
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and 349, Chester-road, Cornbrook, Manchester, and of Sale and 
Ashton-on-Mersey, by April 12to Mr. N. Heywood, 3, Mount-street, 
Manchester. 


— 


Plant, &c., for Bale.—Messrs. J. T. & J. Taylor (Ltd.), Batley, 
advertise for sale a 36 H. p. Phenix shunt motor. 


Some particulars of a complete electric lighting plant, which is 
for disposal owing to the proprietors having decided to take their 
supply from the municipal mains, are given in an advertisement. 
Applications to Mr. Ellor, Market-street, Manchester. 


Mr. F. R. Webb, Randalstown, co. Antrim, and Fethard, co. 
Ti porary, advertises for sale a 20 B.H.P. Hornsby oil engine, with 
pulley, &c. 


The New Spa & Gardens (Ltd.), Bridlington, have some electric 
lighting plant (a dynamo, gas engine, switchboard, &c.) for sale. 
See an advertisement. 


Clement’s House Printing Works, Portugal Street, London, W.C., 
have for sale two electric motors (one 2 H.P. B.T.H. and one 3 H.P. 
McClure and Whitfield) with starting switches, &c. 


Snowdon, Sons & Co. (Ltd.), Millwall, London, E., advertise for 
sale a Siemens alternator and an exciter. 


Businesses for Sale.—Moessrs. Firth & Co., 7, Cookridge street, 
Leeds, advertise for sale an electrical engineer’s business. 


An established business (electrical contractor’s, gas appliances, 
&c.) is advertised for sale in another colamn. 


Nernst Lamps.—The A.E.G. English Mfg. Co. forward us a 
copy of a flattering testimonial received by them in regard to the 
merits of the Nernst lamps in use by the Compañia Alemana Trans- 
atlantica de Electricidad, which company have over 20,000 Nernst 
lamps in use for street and private lighting in Buenos Ayres. 


Ooantry House Ligh*ing.—J. H. Holmos & Co. forward us a 
well-illustrated pamphlet giving a long list of electric lighting in- 
stallations carried out by them in mansions and country houses. 
The introductory portion of the pamphlet contains some useful in- 
formation concerning electric lighting generally, the advantages of 
electricity as an illuminant, &c. Brief technical particulars of some 
typical installations, with good illustrations of the country houses 
where these have been supplied, are also given. 


Oatalogues.—4A good list of electric heating and cooking appa- 
ratus is issued by the Electrical Co., 121-125, Charing Cross-road, 
London, W.C. All the usual utensils employed in cooking opera- 
tions are listed, and illustrations are provided of a large selection. 
Besides cooking utensils & number of radiators are shown. 


" Geeco ignition accumulators are listed in a sheet sent out 
by the General Electric Co., and notification is made that a con- 
| siderable reduction in prices of these 
accumulators has now been effected. 
Another list sent out by the company 
(No. 68) includes a description of a cover 
for the Nernst lamp, made in enamelled 
iron with green exterior and white interior. 
This cover is shown fixed on a Nernst 
lamp in the accompanying illustration. 


We have received from the A.E.G. 
Foreign Department, 125, Charing Cross- 
road, London, W.C., a batch of the com- 
pany’s latest publications, covering a large 
range of subjects, including arc lamps, 
incandescent lamps, motors, ventilators, 
flexible wires, electrical accessories, and 
petrol-electric sets. The first mentioned 


Nernst Laue Coven. 


list includes continuous current, alternating current, flame, enclosed 


and indirect light arc lamps and projectors. In the indirect light 
arc lamp section several neat designs of lamps are shown. . This list 
is a very complete one. Theincandescent lamp list comprises lamps 
for all kinds of ordinary and special uses. The motor list includes 
single, two-phase and three phase machines for outputs up to 5 H.P. 
and complete particu'ars are given of the construction and method 
of erecting. In the ventilator list a good assortment of all kinds of, 
small ventilators are priced and described. 

Messrs. Geipel and Lange have ready a new list of Henrion " 
carbon brushes for tramway motors. 

Ferranti Limited continue the issue of their catalogue lists. 
Nos. 101 and 104 are now ready, dealing respectively with oil- 
break fuses and blocks and Ferranti A.C.D.C. rectifiers. Some good 
rectifier sets are illustrated. | | 

À revised price list of Waltham's switches is now ready, and can 
be obtained on application to the makers of these goods, 46, York. - 
street, Buckingham-gate, London, S.W. 


Portable Accumulators (Ltd,), 210, Shaftesbury-avenue, London, 
W.C., have prepared an attractive showcard relating to their manu- 


factures. 
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“ Export Merchant Shippers’ Directory of Great Britain and 
Ireland. — This is a work that shows a healthy expansion year by 
year, and the 41st edition, now ready, indicates no diminution in this 
respect. The publishers (the Carter Publishing Co., 8, New Bridge- 
street, London, E.C.) assure us that every page of the work has 
been carefully revised and brought as far as possible up-to-date. It 
is 40 pages larger than its predecessor, and will be found to give a 
compact and complete guide to the exporters and merchant shippers 
of the United Kingdom, giving the places of shipment and class of 
goods shipped, as well as a representative list of manufacturers. 
We are promised some re-arrangement of the 1907 volume. The 
price of the 1906 issue is 15s. 6d. 

Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus imported into this country 
during February, 1906 :.— 

Electrical machinery, £64,913 (an increase of £33,517); telegraph and 
telephone cables, £11,856; telegraph and telephone apparatus, £30,328; 
other electric wires and cables (rubber insulated) £8,467, (with other 
insulations), £10,957; other electrical goods and apparatus, £42,314. 
Total of electrical goods and apparatus (other than machinery and tele- 
graph and telephone wire), £103,922 (increase, £12,590). 


Exports of Blectrical Apparatus and Material.—The following 


list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including tee eae and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from March 7 to 13, with the ports of 
destination :— 

Africa—Alexandria, £294 (including £217 telegraph material); Cape 
Town, £402; Delagoa Bay, £184 (including £165 telegraph cable) ; 
Durban; £2,146 (including £873 telegraph material); East London, 
£175; Port Elizabeth, £832. Argentina—Buenos Ayres, £3,795 (in- 
cluding £534 telegraph material); Rosario, £336, Australasia—Auck- 
land, £61 ; Fremantle, £141; Hobart, £35 ; Lyttelton, £15 ; Melbourne, 
£561; Otago, £1,205; Perth, £65; Sydney, £1,421 (including £252 
telegraph material); Wellington, £2,762 (telegraph material) Belgium— 
Antwerp, £166 ; Ghent, £82; Ostend, £14. Brazil —Pernambuco, £22,500 
(t-legraph cable). Burma—Rangoon, £8. Canada — Montreal, £80. 
Canary Islands, E25. Ceylon—Colombo, £146. China—Shanghai, £1,477 
(and 101 tons tramway poles), Cuba, £60. Denmark—Copenhagen, £40. 
France Boulogne, £22; Paris, £30. Germany—Hamburg, £520. Hol- 
land—Amsterdam, £245 (including £165 telegraph material). Hong 
Kong, £459. India—Bombay, £1,118 (including £30 telegraph material); 
Calcutta, £7,605 (including £232 telegraph material) ; Chittagong, £21. 
Madras, £195.  Italy—Palermo, £15. Malta, £2,505 (including £58 
telegraph material) Portugal Lisbon, £1,095. Russia—Kureh, £6,140. 
Spain—Bilbao, £305; Malaga, £24. Straits Settlements—Singapore, 
£113 (including £67 telegraph material) Sweden—Stockholm, £75 
(telegraph material). Uruguay—Monte Video, £55. U.S.A.—New York, 
£153. Total, £60,323, against £18,734 in the corresponding week last 
year (Feb. 8 to 14). 


PATENT RECORD. 
APPLICATIONS FOR PATENTS. 


NorE.— The undermentioned Applications (except those marked T) are no 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they kave not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed, 

February 2, 1906. , 

2,574 PuHiLLIPS. Recording and indicating current used in electrical 
appliances. 

2,603 KiLBURN. (Phönix Elektro Technische G. m. b. H., Germany.) Metallic 
vapour arc lamps.“ 

2,604 Lamme. Speed regulation of single-phase commutator motors. 
(Date applied for, Feb. 6, 1905.)* t 

2,605 LaMME & RensHaw. Phase regulation of single-phase commutator 
motors operated from polyphase circuits. (Date applied for, 
Feb. 6, 1905.)*t 

2,624 Gairrgs. Automatic mercury interrupters. 
April 8, 1905.)*t 

2,629 B.T.-H. Co. (G.E. Co., U.S.) 
motors. 

2,630 Warwick MacHINERY Co. (G.E. Co., U.S.) Turbines. 

2,631 B.T..H. Co. (G.E. Co., U.S.) Resistances. 

2,641 BECK & PHYSIKALISCHTECHNISCHES LABORATORIUM. (G. M. B. H.) 
Iron wire-resistances. (Date applied for, Feb. 2, 1905.) “ f 

February 3, 1906. 

2,656 Ayton. Contact makers for internal combustion engines. 

2,691 MoskLxzV. Electric heating, cooking and smelting. 

2,705 Siemens Bros. & Co., WILSON & GRIFFITH. Commutation windings 
for direct-current dynamos.* 

2,706 SiguzNs Bros. & Co. & DixsRLHORST. An improvement in the 
manufacture of submarine cables or the like. 

2,707 Sismens BROS. & Co. (Siemens Schuckertwerke G. m. b. H., Germany.) 
Introduction of electrical apparatus with magnetic cores into 
alternating current circuits.” 

2,709 ApostoLorr. Public electric lighting systems. 

2,716 Bou tr. (O’Brien, U.S.) Automatic, starting devices for electric 
motors. 


(Date applied for, 


| them, and now it is practically all taken over. 


Controlling devices for electric 


February 5, 1906. 

2,735 and 2737 AcLAND & Greirr. (Bleichert & Co., Germany.) Circuit 
closing arrangements for electrically driven suspended railway 
cars with hoisting gear.“ 

2,739 ALDWoRTH, Crosta & Boot. Trolley wheel with renewable centre. 

2,741 Ricaarps. Means for opening and closing ventilator or ventilators 
in railway and tramway vehicles. 

2,757 Porton. Arc Lampe. 

2,761 SiMMoNs. Distributing contacts for electrical ignition. 

2,763 Leg. Mercury vapour electric lamps and manufacturing same. 

2,770 Rooker. Setting out curves for railways, trams, &c. 

2,777 ANNEss & Danny. Fuse boxes. 

2,792 B.T.-H. Co. (G.E. Co., U.S.) Electric heating devices. 

2,794 Siemens Bros. & Co. (Siemens-Schuckert werke G.m.b.H., Germany.) 
Protection of circuits from excessive voltages.“ 

2,802 Kissy & DgUTSCHE SoLvay-WeRKE A.G. Electrolytic manufacture 
of salts of oxy-acids of the halogens. 

2,825 TEICHNER & ASK NASTY. Electrolytically producing persulpbates.“ 

2.855 LegcH. Direct-current generators and motors. 

February 6, 19(6. 

2,850 FaBRY X MirchRLL. Electric generators and motors. 

2,855 WRITE. Inspection sight for electric ignition spark. 

2,857 PoLLARD. Preventing breakage of flexibles at s witch or lamp holders. 

2,887 Lacy. Construction of electromaguets. 

2,911 Heyper-GymnicH & THomas. Spark arresters.* 


COMPANIES’ MEETINGS AND REPORTS. 


> — 


Metropolitan Electric Supply Co. (Ltd.) 


The nineteenth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. W. Harrison CRIPPS. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) read the notice 
calling the meeting and the certificate of the auditors, 

The CHAIRMAN then said: Capital expenditure, which in 1904 
amounted to £1,539,582, now totals £1,696,007, an increase of £156,425. 
This seems a large outlay to have expended during the year, but in explana- 
tion I would remind you that London County Council took over the whole 
of our Sardinia-street station and generating plant, the compensation for 
which was settled at £183,000. A large part of the capital spent last year 
was in altering the mains and building sub-stations to provide for the 
removal. In addition to thie we had a large expenditure in Paddington 
in changing over from high to low-pressure distribution. This change 
has already saved a considerable amount in works costa and rendered 
our supply thoroughly safe and efficient. It has not been found 
necessary to call upon the shareholders to find any further capital for 
these works, which have been paid for out of the award moneys put by for 
the purpose. The sale of the necessary investments was satisfactory, 
leaving a margin of £4,000 over cost price, which sum has been carried 
to a special reserve fund to meet any depreciation in investments gene- 
rally. The sum of £10,000, part of the Marylebone award money, was 
kept back by the Borough Council pending the question of certain titles. 
This question has been satisfactorily settled and the money paid, and 
after paying certain costs of severance there remains a credit of £2,649 
which has been carried forward for fatare disposal. From the revenue 
account you will see that from the sale of current, &c., we have received 
£269,007 for the supply of about 14,000,000 units. This sum compares 
with a revenue of £306,540 in 1904, when we had the whole of the Mary- 
lebone supply, the loss of revenue being £37,533. Theworks costs amounted 
to £108,724, compared with £129,703 for the previous year. Thus we have 
lost £37,533 in revenue, but have saved £20,978 in cost of production. In 
other words, the revenue was 12 per cent. down, but the working costs 
have fallen by 16 per cent. To explain the loss of £37,533 in revenue, I 
would tell you that last summer the Marylebone Borough Council took 
over a large part of the supply which up to that date we had been giving 
The loss of Marylebone, 
of course, we knew would occur about this period, and that a consider- 
able portion of our Willesden plant would be set free for other work which 
I will refer to later. I will here call attention to our reserve fund. You 


| will see that we have again put by£20,000 under this heading, making the 


amount of the fund £236,000. We consider that £20,000 is an ample pro- 
vision for the year. Not only does out engineer certify that all our plant is 
in good order, but I would remind you that out of the whole of the plant 
nearly all of it is practically new, of the most recent design, and tho- 
roughly up to date. I may state that no less than three-fourths of it is 
less than eight years old. Our reserve fund is a real one, being invested 
in first-class securities altogether outside our business. I may add that 
in addition to our cash reserve we have a most valuable asset in the 
splendid freehold site bordering on Kingsway ready to be let or disposed 
of at a favourable opportunity. This property only stands in our books 
at the value of the old site in Sardinia-street. The balance of revenue 
account, before providing for depreciation, is £160,282, and after setting 
aside £20,000 for this purpose there remains £140,282 for the credit of 
net revenue. This amount, with the balance brought forward and other 
sums, makes a total of £171,496. From this has to be deducted debenture 
interest, dividend on preference shares, and interest paid by way of rent to 
Marylebone under the working agreement, or in all £69,277, leaving a 
balance of £102,219 for dividend on the ordinary shares. An interim 
dividend was paid last August at the rate of 10 per cent., leaving £52,219 
now to be dealt with. The Directors recommend, subject to your 
approval, that a further dividend at the same rate—10 per cent.—should be 
now paid, leaving a balance of £2,219 to be carried forward. With regard 
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to our at present superfluous plant at Willesden, set free by the loss of 


Marylebone, it has been a matter of anxious concern to us to find em- 
ployment for it and not to allow it to remain idle. lt was with this 
view that we asked for powers from Parliament last year to become 
suppliers in bulk. This resulted, after a long and keenly fought 
battle, in our being granted the powers we sought to supply into 
West and South Middlesex, an area of upwards of 120 square miles, and, 
owing to its being so much opened up by electric tramways and 
new railways, it is quickly developing. Over this area we have already 
made agreements with Acton and Uxbridge to supply in bulk, and are 
engaged with other bodies at the present time with the same view. It 
was during these negotiations that we found that it would be desirable to 
go a little farther westward so as to make our boundaries coincident with 
the bodies who wished to take our supply in bulk. These additional 
wers are sought for in our bill of this 
istrict in the possession of which I hardly think even the present Govern- 
ment will disturb us and partly by a steadily growing demand in our London 
areas that the Company hopes to gain sufficient business to once again give 
full employment to our Willesden works. 


of demand for current for power and heating purposes. This class of con- 


sumer takes a large amount of current during hours of daylight, and this 
enables us to quote a low price for energy, and as we can produce power 
at Willesden as cheaply, or cheaper, than any other Corporation we may 


safely look forward to a large and increasing business in this direction. 


We are now recommending you to pay a dividend at the same rate 
as last year. No doubt during the present year, when the full effect 
of the loss of Marylebone will be felt, and while the new business 
cannot have sufficiently increased to compensate for the deficiency, 

A in the ordinary course to have maintained 
a 10 per cent. dividend, but I would remind you that a certain amount 
of the Marylebone award money was given for the express pur- 
This sum might 
have been paid away at once as a bonus to the shareholders in a lump 
sum, but the Directors considered it more prudent to retain the money in 
reserve, and to use it if necessary for the equalisation of dividends until 
such period as the natural growth of business brings us back to the 
same position as we were in before we disposed of the Marylebone 
During the year the work of our large business 
has been most satisfactory. This we attribute entirely to the ability 
and energy of our staff, who have always worked together with the 
greatest loyalty to the Company. Where all have done so well it may seem 
somewhat invidious to mention names, but I cannot help singling out 
Mr. Conacher, our general manager, Mr. Cunliffe Owen, our secretary, 
and Mr. Highfield, our chief engineer, to each of whom we feel more than 
ever indebted for their invaluable services during the year. I now move 
the adoption o` the report and accounts and the declaration of the divi- 


it would not be possib 


pose of compensating us for this temporary loss. 


undertaking. 


dend: j herein se out. 
Sir JAMES PENDER, Bart, seconded the motion. 


Col. PERRY enquired as to how the unexpended balance of the award 


moneys had been dealt with in the accounts. 
Mr. FISHER stated that at a small meeting which was held at the 
Company's offices some time ago the Chairman, in reply to a question of 


his, stated that the elie | had a virtual, if not an actual, monopoly of 
red on the map accompanying the report— 


supply over the area pain 
the new area. He wished to know if that were the case, 


The CHAIRMAN : Yes, for bulk supply. 


Mr. FISHER, continuing, said that the Chairman had remarked that 
he did not think that “ even this Government” would be likely to disturb 
the Company very much in the new area, He himself, however, had very 


little faith in any Government if it came to be a question of puttin 
public interests before private interests: but he wished to know—an 


he was sure that the shareholders generally would be glad to know— 
if it was in the power of the Government to disturb them at all. If the 
Government could upset the arrangements which the Company had 
entered into with the local authorities, and if it was in the interests of 


the Government, or of its present majority, to upset them to that extent, 
he felt positive they would do so. 

Mr. F NEWTON said it was understood that an arrangement with 
wbich the Directors were satisfied was made on the part of the Company 
last year with the promotors of the Administrative County of London Bill, 
which, however, did not obtain the Royal Assent by a few hours in the 
last session. If that company or body were applying to Parliament in 
the present session, would the Directors make arrangements with them 
eimilar to those made last year? 

The CHAIRMAN : I will answer the last speaker first. I may say 
at once that we refused to make an agreement with anyone. We 
fought the thing out. We know our own minds and what we want, and 
if we are right we stick to it. If we can carry out what wo want 
we do so, and so far we have always been successful in that policy, 
Mr. Fisher asked us whether the Government could turn us out of our 
new area, I do not know. I believe that they could, if they wished 
to do so, sell up the whole of these islands (laughter). I do not know 
that they will do so, but I have no information that they will not. We 
are applying for no bill of any kind this year which really affects us 
in our London area. Col. Perry wants to know what has become of the 
rest of the money of the award. The answer is that during the last three 
years we have been developing our district everywhere. Instead of calling 
upon the shareholders for the new capital required to meet this outlay, 
we have been using the balance of the Marylebone award. The motion 
was then carried unanimously. 

The retiring directors and the auditors having been re-elected, a vote 
of thanks to the Chairman, Directors and staff was carried unanimously, 
and the proceedings terminated, 


ear. It is partly from this new 


Last year we obtained in the 
London areas that remained to us an equivalent of new lamps amounting 
to 80,000. A gratifying feature during the year has been the steady growth 


City of London Electric Lighting Co. (Ltd.) 


The sixteenth ordinary general meeting was held on Wednesday, Mr. 
J. D. Bna1THWAITE presiding. 

The MANAGER and SECRETARY (Mr. J. Cecil Bull) read the notice 
convening the meeting and the auditors’ report. 

The CHAIRMAN then said: The report is very much the same as last 
year. Our capital expenditure has been small—only £32,000—and the 
whole of it has been provided without further issue of capital, 80 that we 
have again gone through the ycar without any addition to our capital 
account. In spite of the competition we have had to meet during the 
past year—a competition probably more severe than any we have ever had 
to contend with—our revenue shows an increase and our net profit has 
improved. Revenue account exhibits an increase of about £7,000— 
£261,994 against £255,087—and this notwithstanding that the price we 
received for the commodity we supply has again fallen by nearly 4d. per 
unit. The average price received was a fraction over 2}d. per unit for our 
whole output. In face of the fact that our price has been reduced by nearly 
4d. per unit, you will understand how much credit attaches to the engineering 
and technical staff for the result thatour net profit issomewhat greater. The 
economy which has been effected in the engineers’ department in the 
costs of generating and distribution represents almost exacty £15,000. I 
think that is a very great achievement, following, as it does, on sensible 
reductions in previous years. The revenue is £7,000 larger, the net earn- 
ings have increased, and we are ab:e to recommend the same dividend as 
& year ago—6 per cent. on the ordinary shares—after putting the same 
sum to reserve. In addition to that, we have provided £2,500 out of 
revenue towards the liquidation of the costs of our opposition to the 
various power bills before Parliament last year and the costs of the 
attempts that we made to obtain bills on our own account, With regard 
to progress in other respects, the increase in equivalent 8c.p. lamps was 
nearly 91,000, comparing with 87,276 in the previous year. Of this 
increase, the equivalent of close upon 57,000 lamps represents power and 
heating supply. This heating supply is a matter of some interest to yeu 
in a double sense. In the first place, the extension of the use of elec 
tricity for heating adds to our summer load at a time when we are 
anxious to have the load increased. At the present time we have 2,000 
radiators connected to our mains, and we hope that number will be 
increased to 10,000 at no distant date. Thecleanliness and convenience 
of these radiators for heating purposes is so great that I think they are 
bound to be increasingly used. 

With regard to our progress during the current year. So far as it has 
gone the progress has been extremely satisfactory. We have had an 
increase of the equivalent of 15,415 8 c.p. lamps, against 9,436 in 
the corresponding period of 1905. We have now been able to ascer- 
tain the exact figure for the various demolitions of plant which have 
taken place. The exact amount has been written off reserve and 
deducted from capital account, so that now the whole thing is pre- 
sented in a perfectly clear form. We still have a substantial deprecia- 
tion fund, to which we are adding at the rate of £45,000 per annum. 
Respecting our experience in Parliament last session, as our opponents 
did not get their bills through, so far our opposition was successful. We 
went also for a bill of our own, which, however, we did not obtain. We 
are reintroducing a short bill thie session for powers to supply railways 
and other large consumers in bulk. We do not know what will happen, 
but we hope to get those powers, which would be of distinct advantage in 
certain contingencies, Perhaps a further illustration of the economies 
which have been effected in our generating department may be interesting 
to you. We sold in the past year 3,336,000 unite in excess of those 
sold in the previous 12 months. It cost us to produce those extra 
units £1,170, which was at the rate of 0:084d. per unit, so I think we 
come very near to producing them for nothing per unit. That sounds 
rather paradoxical, but of course as the load factor improves ani 
the output increases the tendency is to reduce the cost of every unit 
we generate, and in the past year the result was that we sold between 
8,000,000 and 4,000,000 extra units at a cost of £1,170. With re- 
gard to the feature that appears in all electric lighting accounts, and 
which the Board of Trade bas been accustomed to put in as units 
unaccounted for,” you will have noticed that we have not adopted that 
phrase, but have called them ** units expended in distribution," because 
these units are not unaccounted for. We know what has been done with 
them. A certain expenditure of energy is necessary in getting your 
electricity from your generating station to your consumers’ lamps. The 
only question is, what is the most economical way of transmitting it, and 
how little energy can be expended for that purpose? Our area is very 
compact, but, in spite of that advantage, I think our loss in distribution 
is almost a record. It is only 6-3 per cent,—that is, we get paid for 
93-7 units out of every 100 we generate. I do not know of any other 
company that can show such a low record of distribution loss. I now 
move the adoption of the report and accounts. 

Mr. F. W. REYNOLDS seconded the resolution, which was carried 
unanimously. - 

Resolutions approving the dividends and re-electing the retiring direc- 
tors and auditors having been passed, a vote of thanks to the chairman 
and his colleagues terminated the proceedings. 


— 


County of London Electric Supply Co. (Ltd.) 


The twelfth ordinary general meeting was held on Monday, Mr. J. B. 
BnarrHWAITE presiding. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting, and the auditor's report having been read, 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said: The balance- sheet of some of the London electric supply com- 
panies have not turned out so satisfactory as shareholders could wish. 
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It is very satisfactory for us to be able to show a considerable 
increased revenue, and to slightly increase our dividend, as I fore- 
shadowed last year might be the case. On the debit side there is 
practically no change this year. Capital expenditure during the year 
is £82,380, after making the deduction which you will find in the 
reserve for depreciation account, £7,559, which is the ascertained figure 
for writing off the small units which we had at the inception of the 
company and which have since been scrapped. There are otherwise 
few changes in the balance-sheet. Turning to the revenue account, 
this shows an increase of £10,224 over the previous year, the figures 
being £146,014, against £135,790. This increase is in the face of 
reductions which we have been making in the price at which we supply 
current. The full effect of this reduction will be felt this year, 
but I believe the increase in our business will more than compensate 
us for the reduction we have made. ^ We do not think it will 
be necessary for us to make any further substantial reduction in 
the immediate future, as we have now got our price down to a figure at 
which I think we can cry a halt. The increased gross revenue to which 
I have referred was earned on an increased expenditure so far as the gene- 
rating expenses were concerned of only £654, so that £9,570 out of the 
£10,224 is net. This bears excellent testimony to the skill and efficiency 
of our technical staff, for, as a matter of fact, the extra revenue was 
earned with the reduction in the coal bill of £23. Every year we 
have been able to make a pound of coal go further than in the previous 
year. This year we have have sold 1,432,000 extra units of electricity 
with the smaller coal bill, as I have mentioned. We are paying £978 
more in rent, rates and taxes, general charges are £306 more, and we 
have written off suspense accounts £1,765 more than last year. These items 
reduce the increased revenue to £6,521. We have also increased interest 
charges, absorbing £4,070, ard the extra dividend we are proposing to 
pay requires £1,900, a more substantial addition being made to deprecia- 
tion fund this year than last. The total amount we are distributing 
in dividends to the ordinary shareholders is £20,000. We are placing 
£24,450 out of revenue to depreciation, reserve and suspenge accounts, 
and I hope in the future we may be able to put a still larger sum to 
depreciation annually. There is one item to which I should like to 
make reference. I mean units unaccounted for, 2,731,000. Some of 
our shareholders appear to think that this quantity of current trickles 
out of our mains at different points, like a leakage in a gas or 
water pipe. This, however, is not the case. It is the amount of 
energy expended in sending electricity from our generating stations 
to the point where the consumer uses it. One of our distributing 
lines is 13 mileslong. You cannot deliver either water or electricity over 
13 miles without some loss of power. With regard to our capital exper- 
diture, which has been almost exactly the same as in the previous year. 
last year I congratulated you when this was £50,000 less than in the year 
before, and I then said that this seemed to show we were at last over- 
taking the heavy capital expenditure which had been going on for some 
years in order to reach our distant customers. Last year 68 per cent. of 
the total was expended on mains, and this year it as been the same 
figure. Although this capital expenditure is unproductive at the moment 
to a large extent, I believe we should act unwisely if we did not avail our- 
selves of the opportunity of putting down these mains and encouraging the 
builders of new property to wire their houses for electricity supply, I told 
you last year that we were going to adopt turbine plant in our stations, and 
the first of two 1,500 kW. Curtis ° turbines have been delivered, and are 
now both at work. The results so far achieved are satisfactory, and 
we have ordered additional turbines. When this order is completed, it 
will probably equip us with generating plant for a considerable time to 
come, The total costs compared with revenue during the past year have 
fallen slightly. The percentage of revenue was 45:8 last year, and this 
year it is 44, With regard to the capital expenditure being remunerative, 
we have spent in all during the past year £82,380, and the net increase in 
revenue has been £9,570, or 114 per cent. on the expenditure. This per- 
centage would have been higher but for the reduction in price of current 
which we have made. You will see from the figures I have given you, that 
the progress of the company, measured by the units sold, ia almost exactly 
the same as last year; 1,426,000 extra units in 1904, and 1,432,000 units 
last year. Actual lamp connections were last year a record, but this year 
we have even exceeded that, the equivalent of 122,000 8 c.p. lamps 
having been connected, compared with 118,000 in 1904. This is the 
largest increase of any London company. During the present year we 
are thus far 40 per cent. ahead of the 1905 figures, so that we have 
begun the year well in that respect. With regard to the supply of current 
for motive power, we have 10,000 H. ., approximately, on our mains at 
the present time, an increase of 2,121 H.. on the year, and we have 
some large customers in prospect. We are supplying the whole of the 
power required by the London County Council for the new shallow tram- 
way from Aldwych to the Angel, at a price at which the County Council 
cou d not generate it for themselves. If this proves to be the case, I hope 
we shall have the supply on our mains for a considerable time, although 
our contract is only for 12 months. 

The Chairman then dealt exhaustively with the proceedings taken 
by the company in Parliament in safeguarding the interests of the share- 
holdere. Proceeding, the chairman said : With regard to the associated 
companies, the Bournemouth & Poole Co. continues to do extremely 
well, and their Coatbridge investment is improving rapidly. We have 
now reached the point of giving you a 5 per cent, dividend, and I hope 
we shall be able to maintain this, and yet steadily add to our reserve. 
We are proposing, in order to deal with our capital, to make an almost 
immediate issue of the remaining 10,000 6 per cent. cumulative pre- 
ference shares. We shall offer these to the public at £12 a share, at 
which they will pay a clear 5 per cent. to the investor, and we hope 
the shares will be readily subscribed. On previous occasions we have 
allotted new issues to our own shareholders, but in view of the growing 
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magnitude of our undertaking, we think it important to widen our 
clientele. But I need hardly say that if any shareholder wishes to apply 
for shares and intimates that he is a shareholder, we shall endeavour to 
see that he gets the shares he requires. I now move the adoption of the 
report and accounts. 

Mr. F. W. REYNOLDS seconded the motion. 

Mr. MAKINS asked if the company were in an equally favourable 
position with regard to the County of London Bill as was the case with 
regard to the Administrative County of London Bill introduced last year. 

The CHAIRMAN said he was afraid not. London County Council did 
not propose to bind themselves to supply anyone in bulk, and therefore 
their company would not be in a position to demand a bulk supply. Conse- 
quently, owing to the fact that municipal bodies did not seem to be able 
to carry on technical concerns like electricity undertakings so economi- 
cally as private companies, he did not anticipate that the Council would 
be uae to supply it at a better price than they could themselves generate 
current. 

Other questions having been answered, the resolution was carried 
unanimously, as were also resolutions approving the dividends set out in 
the report, the re election of the two retiring directors, and the re-appoint- 
ment of the retiring auditor. A vote of thanks to the chairman and his 
colleagues, and to the staff, particularly to the secretary and engineer, was 
then proposed and carried unanimously, and the proceedings terminated. 


South London Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday uuder the presi- 
dency of Mr. J. ATHERTON. 

The SECRETARY (Mr. Herbert H. Boyer) read the notice calling the 
meeting and the auditors’ certificate. 

The CHAIRMAN: I am able to announce that steady progres3 in our 
business continues to be made. The actual number of lamps added 
to the circuits is the equivalent of 18,412 8c.p. This number has 
already been added to considerably since the commencement of this 
year, and there still remains on our books awaiting connection 
the equivalent of nearly 5,000 lamps. Negotiations are in progress 
with several manufacturers for supply of power to their premises. We 
are always endeavouring to increase our day load, and for the past three 
years we have let out motors on hire, and are now arranging a hire-pur- 
chase scheme, so that manufacturers can spread their capital outlay for 
motors over a period of years on favourable terms. In July last year the 
price for current used for lighting purposes was reduced from 54d. per 
unit to 44d. per unit, with an additional rebate if consumers settled their 
accounts monthly. This reduction became absolutely necessary in face 
of the severe competition with the gas company, and it has been the 
means of bringing us a considerable increase in our business, and farther 
has prevented the loss of consumers who would otherwise have rə- 
verted to the older illuminant. You may not, perhaps, be aware 
that our Company is the only electric supply authority in London 
tbat has to compete with gas at 2:. per 1,000 cubic ft. in every 
part of its area, and it needs the most systematic canvassing in 
order to increase the Company’s load in face of this competition. 
A reference to the net revenue account will show an item &hich does not 
appear in our previous accounts. I allude, of course, to the costs incurred 
in opposing bills in Parliament last session, £1,959. 6s. 9d. These costs 
were incurred in successfully opposing new schemes in connection with 
undertakings proposed to give both a bulk and in some cases direct supply 
to premises within our area of supply, and, in fact, throughout the metro- 
polis. Such schemes, if they had been passed in the form in which they 
were introduced, would have most injuriously affected the interests of the 
shareholders. We need not look this year for anything like the costs we 
had to bear last year under this heading. Like most of the other electric 
lighting companies in the metropolis, we shall from April next have to bear 
an increased burden of rates. The rateable value during the last quin- 
quennial period—namely, £3,000, will be increased to £4,000, with an 
additional sum proportionate to the income derived from our contract for 
steam supply to the London County.Council. Whilst mentioning the Lon- 
don County Council, the three years’ contract entered into in 1901 for 
steam supply will expire on May 15 next, but I am pleased to say that 
we have just concluded negotiations for a supplemental contract from that 
date which we hope will benefit the revenue account for some time to come. 
The capital expenditure during 1905 has been on a moderate scale, 
the principal item beieg for an additional 900kw. steam alternator, 
which has been installed in the existing generating station, and is now 
running on the load satisfactorily, The only other amount of any 
importance is the cost of additional mains, which of course ooly reflects 
the increase in the Company's operations and the connection of additional 
consumers. We do not think it will be necessary to raise any further capital 
during this year, but it may be well to remind you that the provisional 
debenture bonds issued by the Company in 1904 will become due for re- 
payment on April 1 next year, and we shall give careful consideration to 
the question of an issue of debentures for this purpose at à more moderate 
rate of interest, The cost per unit sold has again been reduced, and now 
stands at 1:04d., and is the second best of any of the metropolitan com. 
panies. The only other company to beat us is the London Electric, 
who have sea-borne coal; but they beat us by only a very small fraction. 
The cost of coal per unit sold is lower than in the previous year, and it 
would have been further reduced had it been possible to conclude the 
agreement with the railway company for the provision of a siding into our 
works. The two actions brought by the Lambeth Council against us 
for repayment to the Council of the expense incurred by the Vestry and 
Council for the removal of dustbin refuse from 1900 to 1901 on the con- 
tract which the Council themselves prevented us from carrying out 
were heard by Mr. Justice Bigham on Nov. 15 and 16 last, both 
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actions, I am glad to say, being dismissed with costs against the Council. 
The Council have sinoe served a notice of their intention to appas. against 
these decisions, and so, apparently, to continue their unsuccessful litigation 
against the Company which the more than five years ago. With re- 
gard to the profit available for distribution, after providing the handsome 
sum of £7,287. 10s. for depreciation, writing off £4,800 from the cost of the 
acquisition of the provisional order, £793 for depreciation of plant on 
hire on consumers! premises, and £1,959 for Parliamen costs, &o., 
there is an available balance of £22,042. le. 10d., out of which the Board 
have pleasure in recommending a dividend of £4 per cent. for the year, 
leaving a balance of £9,042. 1s. 10d. to carry forward. I now move the 
&doption of the report and accounts. 

Mr. F. J. LESLIE seconded the motion, and said: There is one sub- 
ject I should like to touch upon a little more fully than has been done 
by the Chairman—I refer to the proceedings during the last five years 
of the Lambeth Borough Council, which have really been of & vexatious 
character. I think that the shareholders—some of whom, probably, 
are ratepayers and electors—ought fully to understand the persecution, 
really, which this Company has had to undergo at the hands of that 
body. It seems to me both extraordinary and unprecedented, and I 
speak not only as a lawyer as to their legal proceedings, but also as 
having had considerable experience of municipal administration, because I 
was a member for a great many years of the City Council of Liverpool. What 
are the facts of the proceedings which the Borough Council has adopted 
against us? First of all, when the Company was originally formed they tried 
to get, as one of the terms of allowing the Company to take over the order, 
@ provision that the Company should run a dust destructor. The Board of 
Trade promptly struck thet out, and said that it was no part of the transfer 
of the provisional order, and that they would not have anything to do with 
it. Then the Council (or the Vestry as it then was, but it is practically 
the same body) turned round and said, Very well—we shall insist on 
having all this embodied in a private agreement, which will not be 
disclosed to the Board of Trade at all, and you will have to run a dust 
destructor on the terms we prescribe. That was agreed to, and it was 
provided that oe dust destructor to be put down should be 
approved in detail by the Lambeth Vestry's own officials, which was 
done. They approved even the detailed drawings. Then, in October, 
1900, after issuing & number of summonses against the Company for 
working the destructor, as they said, to the detriment of the public 
health, they took out a summons before the magistrate, and asked 
him to provide that the destructor should not be worked any more. 
The magistrate took that view, and ordered that the destructor should 
not be worked any more, and the Company were rather glad than 
otherwise. At all events, we were orde not to work it, and 
that day we ceased to do so. Then the Borough Council took 
time to think about it, and in the following July—eight months 
afterwards—they issued a writ against the Company for damages for not 
working the destructor, That seemed to us perfectly absurd, and we 
went on defending it, as you know, the delay bringing it on to early in 
March, 1902, and when they came before Mr. Justice Wright he gave 
them to understand that he did not approve their procedure, and adjourned 
the case in order that a satisfactory settlement might be come to between 
the Council and the Ccmpany, whose interests appeared to be largely the 
same, and for the benefit of the ratepayers. They would not, however, 
come to any terms of settlement, and they did not mean to, and they let 
the whole thing go on sleeping for three years. At the end of the 
three years they revived it again, and commenced proceedings 
with their action, and another action they also brought for sup- 
plementary. damages. They delayed bringing it on as long as they 
could—until November, 1905—when, ss the Chairman has said, 
those two actions were tried together, and dismissed very par 
by Mr. Justice Bingham, with costs against the Council, and with a 
pretty strong indication of his view that they ought not to have been com- 
menced at all. The Council had three months left in which to appeal, 
and they waited until the very last day before giving us notice. Their 
committee met very hurriedly, and decided to give notice of appeal, and 
it was carried through at a Council meeting without their having the 
means of knowing anything about it, it not being on the agenda paper. 
They were told to approve it, and they did so. There it is. It is now before 
the Court of Appeal, and we have every hope that they will dismiss the 

action, as the Court below did. Ido think that the shareholders ought to 
understand the persecuting tactics that have been adopted by the Borough 
Council towards the Company, and the extraordi course they have 
followed. We have no hesitation in feeling that we shall succeed in the 
end, but it is very vexatious. It interrupts our ordinary business and our 
ordinary proceedings to have these actions brought against us. I now 
have the pleasure of seconding the motion for the adoption of the report. 

Mr. BERRY asked what the amount was that was involved; was it 
simply the cost of the erection of the destructor ? 

The CHAIRMAN : If they had got all they claimed, it would be £4,000 
a year. I may say that we have en agreement with the Borough 
Council which gives them the option of buying this property within 21 
years of the date of the transfer of the provisional order at a profit of 
25 per cent. to the Company. We do not know what is behind the scenes, 
and there may be something. 

A SHAREHOLDER asked if the low price of gas to which the Chair- 
man had called special attention was lower now, or was it the price that 
existed at the inception of the Company ? 

The CHAIRMAN : The present price is about a year old ; it has been 
reduced from nearly 3s. per 1,000 cubic ft. to 2s. since the Company came 
into existence. 

Mr. H. BOOT congratulated the Directors and the engineer on the 
most excellent work which, in his opinion, had been done by the Company. 
Would the engineer or the Chairman inform the meeting what the average 

price was that was obtained per unit sold? He also desired to ask 


the Directors to bear in mind the importance of maintaining the lamps. 
Incandescent gas made very little headway until the gas companies took 
in hand the maintenance of the mantles, but as soon as they began this 
work at so much per quarter immense strides were made by those com- 
panies. He therefore earnestly asked the Directors to give theic con- 
sideration to this question of the maintenance of the consumers’ lamps, 
although he did not suggest that they should go into any wiring business 
or business involving risks. Probably a charge of 2d. per lamp would 
pay, and the consumer would have no trouble as to changing the lamp 
when it was necessary to do so. In this way the supplying authority 
would be kept in intimate touch with all its consumers, and no 
consumer could go back to gas or give up the electric light with- 
out the authority knowing it. There was one item in the capital 
account which he did not quite understand—that was, the instal- 
lations on consumers’ premises, which appeared last year at £3,878. 
This year the item had disappeared altogether. He hoped he was right 
in assuming that the amount had been written off. 

The CHAIRMAN : I will at once answer the three questions which Mr. 

Boot has put. The price obtained is 1°85d. per unit. A department for 
the maintenance of the lamps has already been installed, and we have a 
very good man at the head of it who is pushing this business for all it is 
worth throughout our district. Ours is the only company who have 
atarted this business, but I know others who are following suit. With 
regard to his third question the item of installations on consumers’ pre- 
mises is transferred to the general balance-sheet, where it figures at 
£4,980. We have depreciated that item this year by 10 per cent. 
_ Mr. RIXON asked whether it would not be possible to declare a small 
interim dividend io the autumn, instead of the whole amount being paid 
in the spring. He thought that this would maintain the market price of 
the Company’s shares. 

The CHAIRMAN : I am glad you mentioned that point, as it has come 
before the Board. I am with you, but I think I am in a minority on the 
Board on the question. As the matter has now been raised, and we only 
meet, once a year, I think it would be only fair to put the question to the 
meeting, and see their feeling in regard to it, because it is important for 
shareholders whether they receive their money every half-year or only 
every year. Now, will those shareholders vote who are in favour of 
paying an interim dividend? It is agreed, then, that we pay an interim 
dividend, and, personally, I thank you for bringing the matter forward. 

The resolution was then carried unanimously. 

Resolutions approving the dividend and re-electing the retiring directors 
and auditors having been passed, a cordial vote of thanks to the Chairman 
and Directors terminated the proceedings. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY OO. (LTD.)—Capital 
expended during 1905 amounted to £45,193. 8s. 8d., making the total 
expenditure at Dec. 31 £363,487. 18s. 4d. The balance to credit of 
net revenue, including amount from last year, and after payment 
of all interest and other charges, reserves for depreciation and 
redemption, is £18,513. 93. 8d. The full preference dividends have 
been paid, and the directors now recommend payment of a divi- 
dend on the ordinary shares of 7 per cent. for the year. These 
payments absorb £16,807. 9s. 3d., leaving £1,706. Os. 5d. to be 
carried forward. Considerable progress has been made during the year 
with the wiring consumers’ premises on the rental and prepayment 
systems introduced in 1904. The total applications at Dec. al amounted 
to the equivalent of 143,116 8 e.p. lamps, an increase of 21,527 for the 
year, compared with an increase of 21,051 for the previous year. Tae 
total units sold for lighting, power and traction was 2,005,025, an increase 
of 301,696. The Richmond (Surrey) Electric Light & Power Co. has 
made satisfactory progran during the year, and the directors of that com- 
pany have declared a dividend of 7 percent. on the ordinary shares for 1905 


BRITISH INSULATED & HELSBY CABLES (LTD.)—For the year ended 
Des. 31 the profit was £133,902. 12s. 1d. and, with balance from last year 
(£7,114. Is. 5d.) the total is £141,016. 13s. 6d. Deducting directors’ and 
trustees’ fees and remuneration to works’ committee, less directors’ fees 
receivable from other companies (£2,577. 68.), interest (£22,500), depre- 
ciation on buildings, plant, &c. (£22,000), transferring £8,500 to special 
reserve and £5,000 to debenture stock redemption account, preference 
dividend to Dec. 31 (£80,000) and interim dividend on ordinary shares to 
June 30, 1905 (£20,000), the balance available for dividend is £30,439. 7s. 6d. 
The directors recommend a further dividend of 4 per cent. on the ordinary 
shares (making 8 per oent. for the year 1905), carrying forward 
£10,439. 78. 6d. During the past year the volume of trade has been con- 
siderably less than in the previous year, and under these circumstances, 
the directors consider the result of the year’s working satisfactory. Only 
such additions have been made to the plant and machinery at the com- 
pany’s various works as will facilitate the business and enable its opera- 
tions to be extended where possible. 

CUMBERLAND POWER SYND. (LTD.)—Prof. Arnold Lupton, M.P. pre. 
sided at the statutory meeting last week. The report stated that 649 £5 
shares had been allotted and £1,575 paid up. The expenditure to date 
was £469. 7s. 6d. Referring to the company’s bill, he said it was for the 
benefit of West Cumberland, and there were few districts in which miners 
were so crowded together, making it possible to reach all from one power 
station. There were four harbours giving access to the sea, and that 
would encourage the establishment of electro-metallurgical and electro- 
chemical works, which in other districts had followed the formation of 
companies similar to theirs. The waste gases of blast furnaces in the 
district gave them a source of power which other districts did not possess, 
and they would be able to manufacture electricity at very low cost. 

DAVIS & TIMMINS (LTD.)—The chairman (Sir Henry Mance) stated at 
the meeting on Wednesday that the company had made substantial pro- 
gress during tbe year, notwithstanding the period of depression the 
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country had passed througb. They had decided on a considerable in- 
crease in their works capacity at Wood Green. Few companies were in 
a better position to feel the commercial pulse than Davis & Timmins ; 
they dealt with a large number of businesses in varying classes, and it 
was easy to see when times were improving by the increased activity gene- 
rally shown among all classes of work. It struck them during last year 
that there were evidences of approaching improvement in business. 


DIRECT SPANISH TELEGRAPH CO. (LTD.) —After providing for interest the 
balance to credit of revenue for the year ended Dec. 31 was £9,415. 7s. 2d. 
Adding the usual £5,000 to reserve the balance is, with £795. 1s, 11d. 
balance of contingencies account and £375. 14s. 11d. transferred from 
reserve, 45, 586. 4s., which enables the directors to recommend a dividend 
of 10 per cent. on the preference shares and of 4 per cent. (tax free) on 
the ordinary shares for 1905. Half this amount was distributed on 
Oct. 1 as interim dividend. Traffic receipts show an increase of 
£118. 7s, 8d. compared with 1904, and ordinary working expenses an 
increase of £115. 0s. 6d. A fault, which seriously interfered with the 
working of the Bilbao cable, was noticed on April 7, and this was located 
about 213 knots from Bilbao. The cable was cut on April 18 by the 
Eastern Telegraph Co.’s o.s, “ Norse,” and communication restored the 
next day. On Oct. 31 the Bilbao cable became interrupted about 29 
knots from Bilbao. The repair was carried out by the Eastern Co.'s c.s. 
* John Pender " on Nov. 9, the interruption having lasted 10 days. The 
cost of these repairs (£4,721. 19s. 8d.) has been charged against reserve. 
On Dec. 28 a further fault was dicovered in the Bilbao cable about 12 
knots from Bilbao, and although this fault did not stop communication, 
it was considered prudent to remove it, the work being carried out by the 
c.8. ** Norse ” on Jan. 7. The cost of this repair will appear in the current 
year's account. 

EDWARDS AIR PUMP SYND. (ETD.)—The directors recommend a divi- 
dend at the rate of 20 per cent. for 1905, against 15 per cent. in 1904. 
The income from royalties was £10,589, compared with £9,489. Of the 
1,213 pumps booked in 1905, 691 (or 57 per cent.) were for land installa. 
tions and 522 (or 43 per cent.) for marine engines. The pump has also 
been installed in most of the leading electric lighting and traction 
stations in Great Britain and the United States, and is being largely 
adopted for turbine installations. 

GATESHEAD & DISTRICT TRAMWAYS CO.—At the meeting last week 
Mr. C, R. Greene said the revenue for the year was £49,752, against 
£18,818 in 1904. New energy supply arrangements had been completed 
at 0°85d. per unit, compared with 1,21d. previously. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—At the meeting on Wed- 
nesday the directors’ report stated that during the past year 287,057 
units of current were sold, an increase of 34,114 over the previous year. 
It is proposed to pay a dividend at the, sate of 5 per cent, less tax, for 
the half-year ended Dec. 31 (making 43 per cent. for the year). 


NATIONAL TELEPHONE CO. (LTD.)—At an extraordinary meeting yes- 
terday (Thursday) resolutions were confirmed empowering the board to 
convert shares into stock without previously obtaining the consent of the 
shareholders in general meeting, giving the directors power to recover 
travelling and other expenses incurred in the service of the company, 
and providing for an increase of capital of the company. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)- -During the 
past year 5,533,702 units of electrical energy were sold, compared with 
3,259,389 units in 1904. The profits of the Newcastle works were 
£14,835, and a final dividend of 24 per cent. is proposed, making 5 per 
cent. for the year. The reduced dividend is due to capital expenditure 
necessary to convert the company from a simple lighting concern to a 
cheap working power company. The Newburn station resulted in a debit 
of £766, and this, with interest on capital outlay (£2,610), has been paid 
out of reserve. The Newcastle works for the two last months have had 
profits greatly in excess of the corresponding period of last year, and the 
Newburn station is now working at a profit. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—It was stated 
at the meeting yesterday (Thursday) that the Castner-Kellner Chemical 
Co., Widnes, would shortly establish works on the Tyne, and take from 
the company 13,000,000 units a year. This statement has been denied, 
but is now very persistently repeated in the public journals. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD).—The working 
operations for 1905 at Alnwick, Ashington, Bedlingtonshire, Blyth, 
Felling, Hebburn, Hartlepool, Malton, Morpeth, Shildon, Spennymoor 
and Thirsk show a substantial increase compared with 1904. At Dec. 31 
there were 5,251 consumers connected, compared with 3,783 at the 
beginning of the year (without Whitley), and the connections in equivalent 
8 c.p. lamps were 125,381 and 85,034 respectively; 2,054,011 units were 
sold, againat 986,873 in 1904. The gross receipts for current sold were 
£19,327. 13s., compared with £12,280. 123. 2d. By an agreement with 
the Cleveland & Durham County Electric Power Co., the working of 
certain areas in North-west Durham (consisting of Consett, Annfield 
Plain, Benfieldside, Stanley and Leadgate undertakings) has been dis- 
posed of to that company, by which arrangement a large capital expen- 
diture has been avoided, while the transaction leaves a surplus. After 
an apportionment of charges and interest between construction and 
revenue accounts, the credit balance for the year is £5,210. 7s. 10d., 
making, with £256. 16s. 5d. from last year, £5,467. 4s. 3d. The directors 
recommend a final dividend at the rate of 3 per cent. (less tax), making 
3 per cent. for the year, placing £1,500 to reserve, writing £380 off pre- 
liminary expenses and carrying forward £129. 16s. 5d. 


PERTH (W. AUSTRALIA) ELECTRIC TRAMWAYS (LTD.)—The gross 
receipts for 1905 were £74,184. 188. 11d., yielding a profit of 
£32,041. 14s. Id., against £69,411. 5s. 5d., and £2,360, 4s. 6d. in 1904. 
From Jan. 1 to March 2, 1906, the receipts show an increase of £613 
compared with the same period of 1905. After paying interest and 


sinking fund, &c., the balance profit is £15,212. 3s. 5d., which with 
£3,462. 18s. 7d. from last year makes £18,675. 28. Deducting £6,000 for 
preference dividend, the balance is £12,675. 28., and the directors pro- 
pose to add £5,000 to reserve, to set aside £2,500 as first instalment of a 
cash reserve fund, and recommend a dividend of 24 per cent. (tax free) 
for the year on the ordinary shares, leaving £2,675. 28. to be carried for- 
ward. During the year the construction of the 174 miles of track autho- 
rised under the original concession was completed. The suburban 
concessions of Subiaco and Leederville (44 miles) were also completed 
and are now in operation. The North Perth concession of 1 mile 
13 chains is being proceeded with. The construction of the Victoria 
Park extension has also been completed. Important additions to the power 
plant have been installed and five new cars built locally were put in opera- 
tion in January. An attempt to inaugurate a system of motor ‘buses to 
oe with the tramway proved a failure and the ’buses have been with- 
rawn, 


SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—At 
the meeting on Friday last Mr. R. Forrest, D.L., said the delays and pro- 
tracted negotiations as to the installation of power plant by customers 
had been disappointing, but it was clear that the business of the company 
was developing in such a way as to bring in a good revenue in the long 
run from all the mains which had been laid, though they had to wait until 
the colliery companies had their electrical plant installed before the com- 
pany could supply them with power. The directors were convinced that 
the demand for electrical power existed, but the change-over from steam 
was a slow process, and that would explain why the shareholders had not 
received any return before now. Mr. T. O.Callender stated that the 
experiences of the South Wales Co. in regard to delays were not unique, 
the same trouble occurring all over the country with manufacturers who 
desired to change over from steam to electricity. 


VICKERS, SONS & MAXIM (LTD.)—Col. T. E. Vickers, C.B., presided 
at the meeting on Wednesday and moved the adoption of the report 
(abstracted in our last issue) recommending a dividend at the rate of 
15 per cent. for the year. The report was adopted, and at a subsequent 
extraordinary general meeting a resolution was passed guaranteeing 
from time to time the payment of dividends on any stocks, shares, 
debentures or other securities issued by any company with whom the 
company might contract for the manufacture or supply of goods or 
material. The chairman explained that it was absolutely necessary for 
them to have that power in connection with many of the large contracts 
which came to the company. 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. (LTD.) — The 
profit for the period from the opening of the lines on Aug. 15, 1904, to 
Dec. 31, 1905, was £19,461, of which £8,110 was earned prior to the 
formation of the company on April 6, 1905, and is only available for 
capital purposes. After paying revenue charges and interest, the balance 
is £1,306, which is carried forward. 


NEW COMPANIES, STATUTORY RETURNS. 


— —— 


NEW COMPANIES. 


COPE-COLLIS SYND. (LTD.) (87,870)—Reg. March 7, capital £10,000 
in £1 shares, to acquire from W. Cope the benefit of certain inventions 
relating to electric shallow tramway conduits, and to develop and turn 
same to account, First directors, E. Simons, H. T. Brickwell, J. Chap- 
man, J. F. Webb, Annie Brickwell, E. Kenyon-Collis and Gertrude Chap- 
man. Reg. office, 12, Pall-mall, London, S.W. 


WILSON-WOLF ENGINEERING CO (LTD.) (87,897) —Reg. March 8, capital 
£3,000 in £1 shares, to carry on the business of electrical, mechanical 
and general engineers, constructors of electrical tramcars, motor oars, 
carriages, &c., manufacturers of and dealers in electric light cables, tele- 
graph and other wires and accessories, dynamos, motors, telephones, 
bells, electroliers, arc and other lamps and fittings, & e. First directors, 
J. H. Wilson, R. Wolf, H. Wilson and L. J, Wolf. Heg. office, Layoock’s 
Mill, Thornton-road, Bradford. 


STATUTORY RETURNS. 

ANGLO- AMERICAN TELEGRAPH CO. (LTD.) —In the return to Feb. 16 
capital is £7,000,000 in £634,500 consolidated ordinary, £3,182,750 pre- 
ferred ordinary and £3,182,750 deferred ordinary stock, all of which has 
been issued and paid up in full. Mortgages and charges nil. 


TYPEWRITING TELEGRAPH CORPN. (LTD.)—In return to Dec. 31 
capital is £100,000 in £1 shares, of which 69,833 have been taken up. 
exclusive of 1,167 forfeited. £1 per share has been called up on 25,533 
and £25,872. 17s. 6d. has been received, including £339. 17s. 6d. paid on 
the said forfeited shares. 44,300 shares are considered as fully paid. 
Mortgages and charges, £740. 


UNIVERSAL TELEPHONE & ELECTRICAL CO. (LTD.) Return to 
Feb. 22 gives capital as £10,400 in 2,000 ordinary snares of £5 each and 
400 founders’ shares of £1 each, of which 400 £5 and 400 £1 shares have 
been taken up. £2. 10s. per share has been called up on the £5 shares and 
£1,000 bas been received, The £l shares are considered as fully paid. 
Mortgages and charges, nil. 

WESTINGHOUSE ELECTRIC CO. (LTD.) —Return to Dec. 31 gives capital 
as £600,000 in 30,000 preference and 30,000 ordinary shares of £10 each, 
of which 18,955 preference and 27,500 ordinary have been taken up. £10 
per share has been called up on 3,155 preference and £31,550 has been 
received, £433,000 is considered as paid on 15,800 preference and 27,500 
ordinary. Mortgages and charges nil. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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OITY NOTES. 


d 


MEMORANDA (March 8).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 293d. per oz. Consols 90;',—90,4, for money, 90,,— 
for account; 24 per cent. annuities 891—891. Consols Pay Day, April 4. 
Stocks and Shares Continuation Day, March 26; Ticket Day, March 27. 
Pay pee March 28 and April 11; Mining Share Carry-over Day, 
arch 23. 


COUNTY OP LONDON ELECTRIC SUPPLY OO. (LTD.)—During the week 
applications were invited for 10,000 £10 6 per cent. cumulative preference 
shares at a premium of £2 per share. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed March 21 a special settling day in 7,362 £1 fully-paid 6 per 
zr cumulative preference shares of the Sir Hiram Maxim Electrical 

o. (Ltd.), and have granted a quotation to $53,000,000 $1,000 collateral 
frost 4 per cent. bonds of the American Telephone & Telegraph Co. The 
committee have been asked to appoint & special settling day in and grant 
& quotation to & further issue of £185,000 5 per cent. cumulative 
perpetual preference stock of the British Columbia Electric Railway Co. 
(Ltd.) and to grant a quotation to a further issue of 1,500 £5 fully-paid 
ordinary shares of the Oxford Electric Co. (Ltd.). 

WESTERN UNION TELEGRAPH CO.— The receipts for the March quarter 
partly estimated) were $1,500,000, a decrease of $100,000. There is a 
eficit of $48,000, compared with a surplus of $83,000. The usual quar- 

terly dividend of 1} per cent. has been declared. 
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COLONIAL AND FOREIGN INVESTMENTS. 
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100| 44% | Do. Vancouver Power Debs. .... 102 —103 4 5 0 — {1065 90 
6 Buenos A ipm 5 6 6 - 8t! 
b, 8/0 Do. 6 Cent. A" Cm. Pref 55 — 418 0 a 9x a 
b Do. i 200 e 0000000000000000 b4—t b 4 0 «- oe e. 
Bt. 5 Do. 5 per Cent. Debs. ......... .. 100 —lu8 4 12 6 NEMUS 
Bt.| 5 Do. 6 Ie (red.) .. 102 —106 4 15 0 2 103g 104 
St.] 52 | Buenos Ayres Elec. Trams (1901): 
Ltd. %% %%% % % % „ % %%% „ %% % %%% e 10) —102 á 19 0 ee 
i| 54% | Buenos ‘Ayres. “Grand National 
6 y / Pref. Debs. 695*„ 2 „„ 26 „ „6 „6 „ | 102 —106 6 4 8 eec . eu 
1€0| 6% Do. 6% let Deb. Bonds.. 102 —106 | 6 18 0 NS ss " 
6| 5,6 | Celoutta Tramways (Nos. 1 to 105) 19 103 4 4 C zs 1120 9} 
5| 2/6 855 Nos. 105,001 to 187,610 . 5 e| 9 -—] es x š: si 
10 üx D X 1st Deb. Btock (red. Ed 106 — 108 4 8 8 = vez | .. 
1; 0 Cap ectric Tram Shares -i 514 0 d vie x 
Bt.| 5X | Co omho ee Tu 
5% Havana lee. Ny. . Con. Mt, "BY 
$1,000 50 year Coop. Bds. ....| 96 —967/5 2 0 933 96 
St. Kalgoorlie Elec. Trams 57 A 
Teb. Stock .......... wwe.-| OL —9) es ds . 
St.. Do. t. B Ditto 83 88 me T . 
1| .. | Lubon Elec. Trams Ord. ........ 394—155 bis T ). 
11 om} Po. 6% Cum. Pref. ............ 14-18 | 4 7? as 12 13 
1C0! 5% Do. 5; Reg. Moit. Debs,...... 100 — 3417 . . 
St. b, Madras Elec. Trams 5% Deb. Stk. 101 — 108 4 7 Ja, Jul ° 
100 6 Montreal St. Ry. St'g 6% Mort. 
Debe. (1908) ............. e. K1-—13,4 u ` 
4 r 


ow o oo coe 
tt 


VCC 115 108 4 12 T" 
— $2 | 830 Paulo Tram way, Light an 
Power Co. $100 Stock..........| 147 —149 5 7 "T Ss 
8/0 Do. 5% lst Mt. $600 Dbs, e... 00 —10:% | 4 19 „ 10 
ELEGTRIGITY SUPPLY. 
5| 8/0 Adelaide Elec. 8'ply Co. 6% Cu. Pr.“  41—* 514 6 - 
bj 5/8 | Calcutta Elec. (1-50,000) ........ 9»-9 | 4 6 6 Š 25 x 
(0| tz | City of Wellington Elec. Lt. and 
Power 5% Reg. 1st Dbr. 60 —52 4 16 0 : ; 
-. | 57 | Cordoba Lt. and Power Co. lat Mt. | 
| Btk. 2100, 000 6% Bd . 94 —9€ 5 4 0 ji 
b Elec. Ltg. & Trac. Co. of Aust. 
6% Cum. Pref, Seaver 9000090602099 24-3 oe | ee «- 
8t. | 6x Do. 5% Debs. 88 —92 |5 9 4 € EY 
10| .. | Havana leotricity Co. Shares 7182 =- — ne 
100 5% Do. 5% Dos. los. at 95 Scrip,all pd. 9$ — 14 |6 6 8 is 
St. 26/2 Indian Elec. Sup. and Trac. Co. 
Db. St. Rd. Prov. Certs..... (TERE) 110 — 113 6 6 0 ee 
105 88d zn orlie Elec. re & Ltg. 
Cum. %%% %%% 3-1 6 0 0 = 
1| 1/0 Ran Eleotric 15-175, e. = 9 eo 
1! .. | River Plate Electricity Co. Ord.. ^7 did ET as is " 
1 1/23 Do. 67, Non. Cum. Pref. [EN ae 11 18 oe ae ae 
at. 5% | Do. 5% Deb. Stock.. 100 113/417 0 T 
b 3/0 | Rosari Rosario Elec. Co. 6% Pref. (1-1,000) 5-5] 5 444 Pu ERA 
8d Royal kieo., Montréal leal aay 17 5 —5 880 .. ax , 
100 43% |" | 
iz .| 100 —168 | 4 7 5 | Ap, Ot 
5% Shawinigan Water and Power 5%, 
Bds., Scrip eosa 9999 mo oe ee ee we we 102 —104 4 16 0 ee 1021 
* iv calculating the yield, allowance bas been made for acorued tnterest but not 
tor redemption, ¢ Ex Dividend. 
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M LAST Price y Prios | KATE 7 
& DIVI- NAME. Wed. | YIBLD- UR bs TO NAME. Wed., 
a |DEND Mar.14 ED | EIS un Eum o Mar.14.| . 
ELEGTRIGITY SUPPLY. 4 4 d 3 ae ELEGTRIG MANUFACTRRINO, Ae. & s. å. 
10|/14/0 | Bournemouth & Poole Elec. Sup. Ord.) 124-155 | 6 6 0 oe BIS is 1 Alliance Elec. Co. 5% Cum. Pre. 1 |5606 
10 Do. per Oent. Oum. Pref 900900 909090 10 —]1C 466 9 oe | 1 1048. Aron El. Met. 6 Om. 44 2 mss o Ye") oe 
1¢ Do, Cum. Second Pref. . . . 11 —12 | 5 0 0 es 1 1/7] | Babcock & Wilcox Ord. —............ 4—4 416 0 
8t. X| Do. par Cini Tan. MOS ME 1086 —108 |é 8 3 ss Š d. Do. Pr. . IP- 1 | 8 16 10 
6} 20 | Bromley, )EL Lt & PowerShares; 61 415 8 s fe British Insulated & Helsby Oables Ord —7 $10 0 
st. ex Do. Do. Ist Debs! 108 31:004 5 % KW : 8/0 | Do. 6 per Cent. Pref. . . . | td—!i | 416 0 
: 5 re - . £e - 8 1 i i < | , 4 Do. ei p Deb. (red.) ö p a 441 E 
Pref. eee 0090090* - | Mar, Bept : t British oms'n-Houst’s = 
Bt. n^ Central lec. 8 Oo Ax Gar. Db. Stock (9 —105 | 8 16 8 | =æ J106 3 ) “Westinghouse 6 a — 74-38 oe 
5| $6 End City) Kl. Sun Co.“ 43- 418 0; Feb, Au 63; 438 Do. 4 per Cent. Mort. Deb. Stock . 80 —85 4 14 0 
5| 2/8 | Do. per Cont. Pref. . „ — 4 48 6 , Aug | . Brush Electrical €— —1 e 
Bt. 4 Do. 4 Deb. Stock (red. 99900000: 000000 101 —1 8 17 6 = . De.- 6 Oent. N 0. 1 — 6 0 0 
5 Do. Un W Om. Pref.| 44 n 9 = "up of per Cenk P lst Deb. Stock $7 —99 |411 0 
5| 2/8 | Do. — — 4 (414 114 0 ss s Callender’ Gale Co b. ock . S3 —84 | 5 7 4 
b 5/9 {Chelsea Electric oe ora. ae (red) ... b — 6$ 6 7 0 ry) ti Cable Ord. €90090 cea 11 —)3 $ 0 0 
Bt. a * Do. ap ver Conk, Ue Cent. «| 108 —110 | á 1 6|Jn,Deo..| ..| .. Do. 6 Cum. Pref... s.. sesoses. 1-6 48 4 
10| 5 City of 103—1)3 | 5 2 0 Feb, A 1)] | 1H Do. e| per Coni, i Mort. Doi 1084 —110j 55 
10 sn Do. 3 000000000000 if —]14 4 4 2 Jan, J ee one Alkali Co. ^ weneene oo» 1 —1 * 6 1 0 
st. bx Do. 5 per Cent. Deb. Stock (red.). . .. 128 —195 | 8 19 4 In, Deo ..|114j kz Do. 43% lst Mort. Deb. (red.) ......... 10 4 10 0 
86. K Do. dx d Deb. Stock ( es | 101] —108| 4 8 0 T NM S vit us (Ship) Telegraph Ord. ....| 14-—1.4 |7 10 0 
5 1 Coun gos 3 D. Ord. £8 2/,—9 3 H A April, Cot 273 — 6 Com em adu ee y um 5, | 5 : H 
$ , no . e cocco 64—I 61 April, n 8 A Nos. 1 to 54,000 ae - 3 
10 400 County of London Elec. Supply Ora. .. 3l 46 6 = uL * Do. 6 per Cent. Mort. )97—9»7,8 2 0 
10 0/0 Do. Dab. Cum. 00008 000000 12 190 4 17 0 Mar, Sept . Dick, Kerr & Co. %% % % 000 62—9 5 8 0 
St. 44X| Do. é% Deb. Stock (all paid) (red.) 109 1124 0 4 vx 113 |110} De. 6X Cum. POf, emmtereenmeertenn 6 -t 414 0 
Bt. X * Second Deb. Stock . 101 — 108 4 7 0 ee . 05 103 Do. Deb. 8 Er C4 —]100 4 b 0 
8 70 "Bo, "sp ne Nictrtet betty | "Pret Oo. Ord 51-5 4 1 8 sos «s Eaiso p even Unliad 2 pd.) t—'i A 
6 e * 99999 00000 — oe ee e 6001000 009000009009000000000000 7 3 as 
5 4/0 Hove Brody o Lighting 0000000 „% 81—9 4 14 0 ee ee oe Do. Cent. and b. Stock [TUI 93 —97 § 8 1 
Bt. ax, I. of W.Elec. Lt.&Pow dae brd t. (red.) 100 —10 4 7 6 as aoe ee Edmundson's Elec. Corp. Ord. . . . 41-48 | 7 7 0 
5 tKensingtn. rata wid "e mec m g —10} 418 0 ee Do, 6 per Cent. Cum. 000000009 ooa 1-5 5 4 6 
5 84 Do. 6 per Cent. lst Fref. . . . . . os. —7 € § 9|Jan,July | .. Do. 4j per Cent. 1st Mort. Deb, (red.) 104 —108 | 4 5 0 
Sb ig Do. 4 per Cent. Deb. 5 98 —1(1| 3 10 2 és P Electric Construction AEN - 960 
5t erect & Kngtbg.Co Do. 7 per Cent. Cum. Pref .......... 2—vj 5 12 0 
5 eX Deb. Stak rod.) 108 106 | 816 0 ET E MET Do. 4 Cent. 1st Mort. Deb. (red.) t9 —92 |4 7 0 
8| 2/41 |t London Electric 8 P y Ord. «| 921—9 6 5 0 as e» | 5 eneral (1900) 5% Cum. Pred... -93 5 8 0 
04% it Do: 4 Der Cont. lot Ist Mort. Bob.. 88 —101 3 19 2 Mr,J0,8,D "| "E + Tenley V Silo 
Bt. Do. 090000006 —10 D, és e 1 a 8 s000050900 12 —18 
i| 10 11 en cet Oum D ion 2 40 E l B " Do die Ot It DR A eit 
e „e „„ se 4 an. y a O er Cen 8 t... ` 108 —1 eo 
805 8 4} per Cent. Deb. Stock 1st Mort. 110 — 114 | 3 10 0 In, Deo... ete Scrip (5€ paid) —| 57 —50 85 
Bt. Do. Cent. Mrt. Db. Stock (red.) 95 —97 |812 8 x» 9| .. India Rubber, Gutta Percha, ., 173—183 |5 9 0 
100| 4 5 Midian eo.Corp.tor P.D. 1stM Db. 101 —108%| 4 7 4 - sel 55 Do, 4 per Cent. 1st Mort. Deb’ (red.) do —162 | 838 5 
10 7 Merc & Dis ec.Ltg.Ord.£9 paid) 114—119'| 618 1 Feb, Aug| ..| .. Mather & Platt § per Cent. Cum. 1121 | 4 1 8 
100| 417 Do. 44% De b. . . — 104-1054] 4 6 6 Jap, Juy | .. | .. o Ltd. Ord.“ 33—34 | 6 4 0 
5| 8% | Newcastle Elec. Supply Ord. br. PP =| 7 5 0 0 | Feb, Aug is Do. tX% Com. Pref. .......... 2 .. -In 5 16 0 
5| 6% Do 5 per Cent. -e| 6- 4 8 4 Feb, Aus Do. 47% Terp. Deo. Stock 99 —101 4 10 0 
100 4% Do. 4% Mort. Deb. red. 1907. $9 —101 | 819 7 Jen, July | . B flelegrapn Construction & Mainten'ce.| 32384 | 5 5 0 
l 3% Northern Counties Elec. Sup. ... 34-3 18 26 Mar, Aug| ..| .. Do. 4 per Cent. Deb. Bonds, 1909 ..| 100 —10z | 3 18 6 
100 $4% |, PO. 44% Deb. . . . 101 —1u2 4 7 6|Jan, Jul Vickers, Sons & Maxim, Léd., Ord. . 54-93 | 8 6 
10 9/0 tioning Electric Ord........ rece coors 18 —14 6 8 0 ees dx 358 ve Do. 57 Non - Cum. Preference 2.69.5 J —lg | 4 0 0 
100 4 Do. Cent. 1st Mt, Debs. ......| 98 1004 0 0 2 "m Do. 7 Non- Cum. Preferred ..... 122 128 4 0 0 
HP 8 Ord. e a-a 6 O O March ..| (2) . Do. 47 lat Mort. Deb. Stock Red. 166 —107 | 314 8 
Bt. 4% Do. 4% Deb. Stock 000000000 000 000 090000000 99 —1 1 8 19 0 a eve 2. Do. 47 tnd Mont. Debe., Red.... ..| 108 —108 48 8 
p 7/6 | Bt. James’& Pall Mall Nlec.Ord.......| 943-103 | 6 0 0 | Feb, Aug ojt 9} illans and Ord, | il-2 - 
5 8 Do. 7 per Cen ent. Pref. ... $00000900000000906 728 47 0 Feb, Aug 7 " Do. 6 per Cent. Cum. Pref. 000000 000006 4 —4 ao 
st. 24% | Do. Sd per Cent. Deb. Stock (red.)--| 96 —(8 | 312 0 5 ail! as Do. 4 per Cent. 1st Mort, Debs. .. . 82—87 | 412 0 
5 t3mithfield Markets Electric Sup. Ord... $1-93 |8 4 0 i E De 
Bt. 4% . Deb. Btook ......... coe! 76 —8v 500 Pee E 85 TELEGRAPHS. 
= ee oe & — 
i 973 +South Metrop'n Elec. Le T Fer Ori Ze 15 " s j s ji: - FF "n : js : 
1| 0% t Do. 7 Cuin. Trel. .. . . .....  là—:B [6 2 0 s ss eee Do. 5X Debs. (red.) . . 6e. EB -G |518 6 
St. 43 Do. 1st Db. Red. 165 — 108 4 3 8 oo — e» 00*000000000000000000000 000 one —04 416 6 
6 Urban Electric Ord. soe oc „ 43 4 6, 5 0 — 4 * oo Do. Preferred — 2 1] —1143 5 50 
b 2/6 * dy € 000 000000 000 000 000000040 b —b 1 16 B e b ee Do. Deferred ........ cen eee 204 —20 2 9 0 
St. 42 | Po., 6X1. Mort. Deb. ... . 104 —106 | 4. 5 0 „ [0B 105 Commercial Cable 4 per Cent. Deb. Stu 975-94 | & v 6 
b ORE. . 000 960000 coe pore 6 4 Ü Mar, Sept Ae T a Pre 555 £ —9 & 1 ; 
bo. £land 7/6 premivm paid — . . ag] | s % . aas Direct Spanish Ord —— [Pan 
pibe RJARWAYSTRAMWAYS-RA- TEM . 10 per Cent. Vor A551 A " : 
1 0% Do, 75 i—i 410 0 sr 3A se Direct Ünited States a p H-1 | 4 60 
St. 4 | Do. 7 Jat Mort. Deb. st Shaw 108 —106|4 6 0 us 1684 |.08 . b. (rd.) ] de - 101g 4 8 € 
St. % 8'ham Midland Trams 4j 1st 101 —-108 479 oe ee ee Bastern 22 u r eee eee eee eee 167 —150 4 18 8 
10| *4X | Bristol Tramways and 15 —)64 | 4 8 8 | Feb, Aug aes a Do. 8} per Cent. Pref, £ e — 316 6 
10| 4 Do. Cum. ; (fully pe paid) .. ... 10 —1C} |818 0 v ac] ae Do. ce Mort. Deb. Btk. (rd.) 1074—1004] 8 33 0 
B. [| Do. wow bs. .. %%% %, 106 —1(6 8 16 6 Feb, Aag . .- Bestern 9599090050996 00050909000906 16 —1f é 10 0 
10 British Électe:o Traction rd. . . .. 7—73 |$ 0 0 3 71% 6 Do. 4 per Cent. Deb. 145 —107 | 8 14 8 
10 6/0 | Do. 6 per Cent. Can. Pref. ....cccesees 51711 b17 0| Feb, Aug | 10 | ti Bestern & B. African 4X Mrt.Deb,1909 | 99 —101 | 819 3 
Bd. 5 De b per Cent. Debs ....| 117 —190 | 4 8 4 ii 11£3 118 Do. 4x Mauritius Debe. (red.) 1012 —108x| 8 18 8 
Bt, 5 5 a M per Ge per Cent. n Deb. Stock. . 98 —190| 4 10 0 A £84 | 97 G. N. (of Copenhagen) with cco pon oa 88 —40 [ 0 0 
B$. Stock . . . 91 —98 | 4 6 0 | June, Dec | 93 | 9) Halifax & Bermudaé}XistMs.Dpb.(red.)| 994—101)| 4 8 9 
Rit. á y deo Gant rel 00000000025 108 —1€5 8 16 0 " 1048 104 „% „%%% „„ 60' [E es æ 57 — 69 6 10 0 
Rt. 4 Do. Deferred Stock. *00»0909999900900 00000. 81 — 81 4 16 0 Ii t2 * 8 5 0 
100 6% | Do. 4 ver Cent. Debs.. . . . . . 110 —112 | 8 11 3 es [cat 5 40 
whee Gyo bbainghnns rre Cn Fi "CU 2 0 E us 5 
B 4/6 Pa 1 e . ee 8 18 6 
100 4% Do, di «ad South Cent. 1st Mort. Dobe, es... | 101—106 | 817 0 er 5 0 0 
t. 13% bh London Rly. Con. Ord.| 41 —43 4 7 0 Feb, Aug 434 | 411 - i-1 su 
86. 8X P pec Goni. Pep. Pref. (1891) ...| 190 —128 | á 1 4 | Feb, Aug s BE Do. 4 Cont. Debs. ................| 100 —102 | 818 8 
B6. b D (1901 ) 0090990009060922000099€ eee e % 9909009 115 —118 4 é 8 ee .* ee Went In and Panama 006006000000 00c 905 eo 
Bt. 5 Do. 1901 )ee s cesses, eee 000008 090000088900 900 113 —116 4 6 0 - ee oe Do. 6X 1st Pref..... 8 „ 6 6 06 0 0„ - 6 6 8 
St. 4 Do. 4 per Cent. Perpetual Debs . . 100 —109 | 818 4 | May, Nov | ..| .. Do. 6 per Cent. Bnd Frei. . età—7 ws 
10 Dublin United Trams. (1709) L4., Oe 133—144 4 1 6 o o | à * To NM: Doba. . . . .. . . | ICO ~108 | 4 17 0 
10 6/0 Do. 6 Se rae ea 99600800999000000009* 14 —1b5 8 17 8 . oe . age %%% Do 90909070 5 00 144—165 4 18 0 
10| 4/0 | Gt, N & City RI Pioosdilly & Pri, Ord. (42) 4$ —6 8 0 0 : " ` ve. Haw Series, 1906) .. 100 —102 | 4 18 0 
10 4/0 Gt. oe OM Brompton Deb. £ (red.) 0900090000900 - 00s 109 —104 8 16 10 
yer Bros, Sori Gene 8 —9 4 811 ss oe . TELEPHENES. 
Bt. | 44% Hastings Dis Dist. Elec. Tramis. Co. 4jDb.8t. 108 —105 4 5 8 s 141 , 
10 v% |} Imperial Tramways Ord .,...........| 15$—1 5 9 0|MearBept| . | . aie art e lst Mt. Db. Stk.] 108 — 105 8 
10 6 t Do. e per Cent. t. 909902909909 9990 Bove 12 —17 4 17 0 ar, Sept e e Cai kor po GSi paa) 0000000000. 00 8 —f} 4 17 0 
Be. y 4 1 Do. 4 per Cent. Debs. 9999909900022 eee: 107 — 10% 4 8 0 Jan, J J ee ao e Vi eo Telephone Ord. [AS NENEI 1 4 0 0 
5 ísle of et Elec. Trams & Lt. 5X Pf.) 91—2 9 8 6 č Do. 57 Pref. ........ E i^ 500 
Bt. 4 Do. 4 per Cent. Deb. Stock . . .. EO —85 414 0 = National Co. Pref, Stock . .. 110 1116 8 0 
10 13% | Liverpool Overhead Railway Ord „.... ie 8 15 0 | Feb, Aug $ 85 t Do, Def. Stock . . . . . . . cee. ee. 112 —114 | 4 7 6 
10 5 Do. 4 per Cent. Pref...... 2000000000 0000909009 —1 4 16 8 Feb, Aug es i Do. 6 per Oent. Cum. 1st Pret... 000 12 —14 4 6 6 
Bt. 20 Do. Cent. Deb. . . . . 99 —1 819 8 | Jan, July E o |t Do. 6 per Cent. Cum. 8nd Pref. .. 14-19, 1476 0 
10 5 3 nited Trams. 5% Cum. Prei. 9 —(4 |5 6 0 ad 913| 91 t Do, 5 per Cent. Non-Oum. H-!$ | 4 9 0 
Bt. 4% Do. 4% Ist Mort. Deb. 95000000096 98 — 96 4 4 0 a {5g (5 * L] Deb. Btock ec 99 — 101 8 9 8 
Bt. | Mersey Con. Ord. Stock... . . . eee 6 —8 s E Do. á per Cent. red.)......| 108 —103 | 816 8 
St. Do. aper cent. Perp. Pref, . .. 8 11 za Es DUE ee Oriental — 1A] 412 0 
li .. Elec. Trams Def. . H-h sa 2 ee Do. T3 . Cum. Pret, —  Ji—J 4 7 0 
et Me | Do. asx De — al Bu C oly Telephon l5 nE DbBürka|-10 —1 4 4 9 
t. 4 4 o *^56900090009000. 000 oos 4 — 0 a oo es ne 0 108 —1 6 
5 1050 New Gen. Tract. 6 Cent.Cum Pref S an 5 T May -— * United Ri ver 0000000000000000 0 a> 0 0 aD 3 —7 | : : 
1 ae es es - 0 ee *99000000 606 
Bt. 48% | Do. é$ per Cent. Deb. Stock. 108 —1 460 5 : 
100 5:77 | Bupderland Dst.Elc.Trms.5X1stMt Db.| 92—95 |5 5 0 z à -6} 614 0 
" „ Gates and OMS Rys.Co.ofLondon| 9$ 100 5 0 6 a e 1 N 416 6 
Bt. 44 Waterloo and City Ord. . 101 211418 7 8 June, Deo 5. H, Do. re 002009000000 ee a 4 10 0 
At. 44% Yorksbire W. R. El. Tri. Co. 44% lat Debe. 06 —97 |418 0 hi " 10, ex Sut Cables rant (Gert) TCR 10 Ah 6 


* In calculating tbe yields, allowance bas been made for accrued Interest but not ter redemption, t Ex Dividend. 1 The London Stock Exchange Committee bave declined to quote the ag; 
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NOTES. 
— — | 

THE application of the well-known Hopkinson method of 
testing dynamos to the testing of alternators has been sug. 
gested on several occasions. A Paper dealing with the subject 
was read before the Institution of Electrical Engineers in 1893 
by Mr. W. M. Morpey, and work has been done on the same 
subject by Prof. AYRTON. An improved form of Mr. MoRDEv's 
arrangement was applied, some three years ago, by Mr. B. A. 
BEHREND to a 8,000 kw. alternator. In these cases one 
machine only was used, half the coils being arranged to act as 
generator and the remainder as motor. An interesting article 
by Mr. STANLEY P. SMITH, which was given in Vol. LV. of The 
Electrician, p. 508, treated the problem in a more general way, 
and pointed out tF- various combinations of connections which 
might be employed to produce the required result. Although 
these systems possessed the advantage of requiring only a 
single machine instead of a pair, the impossibility of relatively 
shifting the phases of the generator and motor portions did 
not enable the circumstances to represent so fully the con- 
ditions of running on actual load as the method described in 


our columns this week and applied by Dr. M. KLoss to the 
pair of large two-phase alternators for Johannesburg. The 
arrangement is remarkably simple and enables either non- 
inductive or inductive full-load conditions to be closely 
imitated. The scheme is very similar to that employed by 
Mr. H. F. PARSHALL in testing the two 385 kw. alternators 
made for the Bankside Station of the City of London Company. 
In this case a graduated coupling was employed by which the 
relative angular position of the rotors could be varied, instead 
of one stator being packed up at an angle as was done at 
Stafford. The fact that two similar machines are required of. 
course limits the general usefulness of the method, but there 
can be no doubt that many cases arise in practice in which 
Dr. Koss’ test will be found of great service. 

ELECTRIC supply station engineers will welcome the judg- 
ment delivered by Mr. Justice FARWELL on Monday in the 
action for damages brought by the General Hydraulic Power 
Co. against the St. James’ & Pall Mall Electric Lighting Co., 
and the counterclaim by the latter company. One of the 
walls of a manhole in Piccadilly-circus, built many years ago 
and belonging to the electric light company, rested on a high- 
pressure water main belonging to the hydraulic company, but 
the main was 6 in. in diameter and 11 in. thick, and all the 
wall had to do was to help to support the manhole cover.. 
Needless to say, the additional stress on the pipe (which had . 
been tested to 2,500 lb. per square inch and was worked at . 
7501b. per square inch) could not have been great. Last 
summer, however, the main burst at a point a few feet 
away from the manhole and the hydraulic company wished to- 
make the electric lighting company liable for the breakage, loss 
of water and the subsequent damage due to the extensive flood- 
ing that ensued. An ingenious hypothesis was put forward by 
the plaintiffs—viz., that the damage had been caused by the 
persistent vibration and pressure of the road traffic being com- 
municated to the pipe through the wall of the manhole, which 
produced molecular fatigue in the metal The judge found 
that the present state of scientific knowledge on this abstruse 
point would not justify him in endorsing this view, and gave 
judgment for the electric light company, not only exonerating 
them from liability for the damage, but ordering the hydraulic 
company to pay the plaintiffs compensation for the damage 
done by the water to the inspection boxes and lighting mains. 
Up to the time of going to press no appeal has been lodged 
against this judgment. 
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So much has been recently said in praise of auxiliary poles 
as a panacea for sparking troubles that it is distinctly in- 
‘teresting to find a designer with the experience of Dr. M. 
BRESLAUER reverting to methods not involving their use to 
-cure what promised to be a bad case of sparking. The special 
form of pole-piece described in his article, which we conclude 
‘in this issue, is a far less expensive device.than the addition of 
separate commutation poles, besides conducing to a better 
efficiency. There should be a considerable number of what 
may be called intermediate cases, where the application of 
some such method would be effective, although for extremely 
high speeds or very great variations of excitation, auxiiiary 
poles undoubtedly form the best solution to the problem. 
Another device contributing to diminution of sparking in the 
‘machine described was the introduction of resistances in the 
commutator leads, This is a point on which there has been 
a good deal of argument, and it will be remembered that 
Prof. SILVANUS THOMPSON was emphatic in his condemna- 
‘tion of the practice in his recent Cantor Lectures on high- 
speed machines at the Society of. Arts, Dr. BRESLAUER 
-admits their uselessness in cases where commutation depends 
solely on variation of brush resistance, but makes a good case 
for their application when the greater part of the commutation is 
effected by variations of flux. Altogether, there is much of 
interest to the designer in the article, for, as the author points 
out, little data has been published relating to high-speed 
machines of about the size in question, and indeed it is seldom 
that such complete details of really modern machines of any 
type are made available for publication. 


THE negotiations by the National Telephone Co. and the 
.Postmaster-General for the acquisition of the municipal tele- 
phone undertakings at Hull and Swansea respectively, reported 
in a later part of this issue, serve to emphasise the failure of the 
attempt to introduce municipal telephony into Great Britain. 
It is now taken for granted by the authorities owning tele- 
phone licences that no extension will be granted by the Post- 
master-General on their expiry, and it is merely a question of 
arranging terms for the sale of all the municipal systems in 
order to give the Post Office a clear field when it has acquired 
the undertaking of the National Company in 1911. Of the 
five licences which are now being worked, two expire in 1926, 
one in 1920, one in 1913, and one in 1911, and in view of the 
terms of the licences it seems a wise policy to make the best 
bargain for a sale at as early a date as possible. To judge by 
the difference in the two estimates in the case of Swansea, 
however, it would appear that the loss to be written off will 
‘be a large one. 


A PAPER on “ Single-phase Railway Motors," recently con- 
tributed to the Manchester Local Section of the Institution 
of Electrical Engineers, and published in abstract in this issue, 
was followed by a short discussion, to which Mr. W. CRAMP 
made an interesting contribution, but we cannot agree with 
some of his remarks. In classifying the various types of 
single-phase motors of the commutator type, for instance, 
he describes the well-known Winter-Eichberg motor as a 
. compensated series motor. As a matter of fact, it is a 


| compensated repulsion motor similar to the Latour motor. 
| Then Mr. Cramp is reported to have said that, “for any- 


thing like reasonable efficiency at full load, the series 
motor had to run well above synchronism, while the re- 
pulsion motor had only to run at about three-quarters 
synchronous speed." Now, theoretical considerations, as 
well as a glance at Mr. Schokpr's characteristic curves, 
will show that the efficiency of a single-phase series motor 
drops but slightly with the decrease in speed. This fall- 
ing off is largely due to the diminution of the power 
factor, the value of which certainly remains comparatively 
low as long as the motor runs below synchronous speed. The 
best speed for the repulsion motor, on the other hand, is un- 
doubtedly synchronous speed, both from thé efficiency and 
commutation point of view, and, if run much above or below 
this speed, it is not satisfactory. Quite recently efforts have 
been made to produce a repulsion motor with various syn- 
chronous speeds, and a motor of this kind has recently been 
described by Mr. F. Punca. In this motor the two brushes 
(for a two-pole machine) are not directly short-circuited in the 
usual manner, büt are connected at two points to the exciting 
winding on the stator. By suitably altering the distance 
between the two junction points the commutation can be 
rendered practically perfect at any speed. 


IN certain quarters there is considerable insistence that 
the telephone must constitute a fire danger to the subscriber. 
Our readers will remember the endeavour to prove this at the 
time of the unfortunate outbreak of fire at the Bank ex- 
change and the Oxford-court junction room, when an un- 
lucky contact was made between a telephone cable and a live 
rail on the District Railway. The new scare, announced by 
headlines—*' Fire Risks in London: The Telephone Danger 
—in several newspapers, is even more ingenious. When a fire 
breaks out, the people in the buildiog naturally fly to the tele- 
phone to give the alarm. This, it is pointed out, may occasionally 
be less expeditious than sending out to a fire-alarm post—and 
we can at any rate endorse this statement, for only vesterday it 
took us 30 minutes to get into communication with another 
department of the London County Council. The alarmists 
point out that, as people may think that the telephonic call 
for the fire brigade is sufficient in itself, and may not send to 
the fire-alarm post as well, the presence of the telephone 
increases the danger. We can hardly think, however, that this 
will lead to the abolition of telephones, although no other 
remedy is suggested for counteracting this terrible risk. 
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Wireless Control of Submarines.— According to the Echo de 
Paris, successful trials have been completed in the harbour at 
Antibes, with a new experimental submarine controlled by 
means of electric waves from the shore. The vessel has been 
built at the Creusot works to the designs of M. Lalande. 


Royal Society.—The following Papers were read yesterday : 
* On Methods whereby the Radiation of Electric Waves may 
be Mainly Confined to Certain Directions, and whereby the 
Receptivity of a Receiver may be Restricted to Electric Waves 
emanating from a Certain Direction," by Chevalier G. Marconi, 
communicated by Prof. J. A. Fleming, F. R. S.; A Note on 
the Theory of Directive Antenne or Ünsymmetrical Hertzian 
Oscillators,” by Prof. J. A. Fleming, F.R.S. 
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Personal.— Dr. W. M. Thornton, who has been head of the 
electrical engineering department of the Armstrong College, 
Newcastle-on-Tyne, for over seven years, has been unanimously 
appointed to the newly-created Professorship of Electrical 
Engineering in the College. 

Among the honours conferred, on the conclusion of the 
Prince of Wales’ visit to India, was a knighthood to Mr. 
5. H. C. Hutchinson, Director-General of Telegraphs in India. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Jamaioa— Colon Jan. 10,1905 .. — 
Cadiz—Teneriffe............ July 20, 1905 — 
Puerto Plata - Martinique. Dec. 15, 1905 — 
Tangier—Cadiz ............ Feb. 17, 1906 — 
Santa Lucia—St. Vincent... Feb. 19, 1906 — 
St. Vincent—Grenada ...... Feb. 19, 1906 Mar. 19, 1906 
Porto Rico—8t. Croix ...... Feb. 26, 1906 — 
Alexandria—Larnaca ...... Feb. 28, 1996 Mar. 20, 1906 


Obituary.— We regret to announce the death of Mr. Carl 
von Siemens, brother of the late Sir William Siemens and 
Dr. E. Werner von Siemens, which occurred at Mentone on 
Wednesday last from inflammation of the lungs. Born in 
1829, he spent a large portion of his career furthering the 
interests of Siemens & Halske in Russia, and laid for the 
Russian Government an extensive network of telegraph lines. 
He was also prominently connected with some of the early 
transatlantic cable enterprises of Messrs. Siemens Brothers & 
Co., of which company he was still chairman at the time of 
his death. 


Exhibition by the Société Francaise de Physique.—Follow- 
ing the practice of former years, the French Physical Society 
has arranged to hold a short exhibition of new apparatus and 
instruments relating to physical research. The days chosen 
are April 19th, 20th and 21st, and meetings will be held on 
the evenings of these days, at which the principal experiments 
of last year will be repeated. The first evening meeting is for 
members of the Society only, but visitors may be introduced 
to the other two evening meetings. Further information may 
be obtained from the general secretary, M. Henri Abraham, 
15, Rue d'Ulm, Paris. 


Energy Consumption of Electric Carriages.—ln order to 
testthe energy consumption of electric carriages under unfavour- 
able conditions, a 100 km. (62 mile) test run was recently 
organised in Paris over dirty snd slippery roads, fog prevailing 
at the time. A number of carriages carrying four passengers, 
and weighing complete over 2 tons, covered the entire distance 
at an average speed of nearly 15 miles an hour, and consumed 
less than 160 watt-hours per.ton-mile. The first, prize, was 
gained by a carriage entered by M. Védrine, which required 
155 watt-hours per ton-mile. According to L'nlustrie 
Electrique, the energy consumption of this vehicle in orditiary 
conditions is from 110 to 120 watt-hours per ton: mile. 


Electricity v. Gas.— At the last meeting of the Metropolitan 
Asylums Board the.Works committee reported that the engi- 
neer-in-chief had prepared a statement showing the relative 
cost of gas and electricity at the Eastern Hospital during 1903, 
1904 and 1905. The total expenditure for gas and electricity 
combined for 1905 was £591. 19s. 7d. leas than. for 1901 
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tages, such as greater purity of atmosphere and reduced cost 
of annual cleaning and decorative works with which the intro- 
duction of electricity was inseparably associated. ‘The total 
cost of the electric lighting installation was £3,445. Os. 1d. 


The Aluminium Production of the World.—A report has 
recently been prepared by Mr. Guenthner, American Consul- 
General, on the output of the various aluminium-producing 
works. The figures as given in the Chamber of Commerce 
Journal are as follows: The Aluminium Industry A.G., with 
works at Neuhausen, Switzerland, Land-Gastein, Austria, and 
Rheinfelden produce 3,675 tons per annum. The British 
Aluminium Co. has works at Foyers, Scotland, and also at 
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Sarpfos, in Norway, and its total estimated annual out put is 
2,950. The Société Electro-Metallurgique Française produces 
2,825 tons per year at its worksat La Praz and Les Sordrettes. 
The other French company, the Societé des Produits Chimiques 
d'Alois et de la Camargne has works at Calypse and St. Felix, 
whose combined output for one year is given as 2,100 tons; 
but we understand that the French works were recently closed 
for some months owing to a strike. The Pittsburg Reduction 
Co, of Niagara Falls, Shavenigan, Canada and Massena is 
stated to have a combined output of 4,200 tons. 


An Electric Capstan.—A recent number of /'Electricten con- 
tains a description of an electric capstan on the Pieper” 
system similar to those in use at Antwerp. Owing to the 
small amount of the excavation allowed for the capstan pit, a 
very compact arrangement had to be adopted. In order to 
facilitate examination of the working parts all the apparatus is 
attached to the cover of the pit, which is pivoted about a 
horizontal axis so that the whole can be turned bottom up- 
wards for inspection. The current is brought in through slip 
rings so that the motor can be run in the reversed position if 
required. The tractive effort obtainable is 1,250 kg. at the peri- 
phery of the capstan, at 60 revs. per min. The compound wound 
motor is rated at 27 B.H.P. and runs on a 220 volt circuit. It 
drives the capstan head through a worm gear—control is effected 
by a pedal. In its normal position the contacts attached to the 
pedal short circuit the series field coil of the motor with the 
effect of producing a braking action sufficiently powerful to 
stop the capstan in a quarter of a revolution. The depression 
of the pedal closes the contacts which put the starter into 
action. The starter itself, which is not inside the capstan pit, 
is of the multiple switeh type controlled by a main relay, each 
switch being successively actuated by a shunt solenoid as the 
motor gets up speed and the back E.M.F. increases. The relay 
is also arranged to trip the starter in case.of overloads. Both 
the starter contacts and the pedal contacts are provided with 
magnetic blow-outs. 


Measurement of Telephonic Currents.—An interesting dis- 
course on the measurement of telephonic currents was given 
by Mr. W. Duddell at the Royal Institution last Friday. The 
chief experiment of the lecture consisted in showing simul- 
tancously on a screen four series of waves indicating respec- 
tively the motion of the transmitter diaphragm, the wave-form 
of the current entering the line, the wave-form of the current 
at the receiving end of the line and the motion of the receiver 
diaphragm. Various vowel sounds were spoken into a speaking 
tube connected to the transmitter, and the effect of adding 
inductance and capacity in the artificial line was demonstrated 
by the shape of the curves. A thread was fixed to the diaphragm 
in each case and transmitted themotion toalight mirror fastened 
toa wire round which the thread was wound once, and the time 
element was given by a moving mirror driven at a uniform 
speed by an electric motor. The line currents were measured 
by oscillographs, and the same moving mirror was used to give 
the time element. The whole arrangement of apparatus was 
a marvel of ingenuity and of fine adjustment. Mr. Duddell’s 
lecture was mainly devoted to emphasising the necessity of 
measurement in telephonic research, and he described various 
methods of making these measurements, the delicate micro- 
meter due to Prof. P. E. Sbaw for measuring the amplitude of 
the motion of a te&phone diaphragm (The Electrician, Vol. LV., 
p. 549), the thermo-galvanometer and the oscillograph. For 
producing a pure sound Mr. Duddell uses either Mr. A. 
Campbells vibrating bar or his own toothed-wheel inductor 
alternator. Incidentally also the lecturer called attention to 
the results recorded in Dr. H. B. Hayes’ St. Louis Congress 
Paper in 1904 (The Electrician, Vol, LIV., p. 362), in which 
the advantage was shown of “tapering off" at the ends the 
inductance of a “loaded " telephone line. 


A new Petrol-Electric Railway Car.—A new petrol-electric 
car which differs considerably in detail from that in use on the 
Delaware and Hudson Railway (described on p. 811 of The 
Electrician of March 2nd) has recently completed an extensive 
trial trip over a number of railways in the western part of the 
United States. The car was built for the Strang-Electric Car 
Co. by the Brill Co. and forms one of a number which are 
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being supplied to various American railways. The petrol 
engine is only called upon to exert the average power required, 
as a battery is provided to take up the peaks of the load. The 
engine is of the six-cylinder three-crank “V” type with cylinder 
8 in. diameter by 10 in. stroke, and the carburettor is arranged 
so that with a slight change of adjustment either paraffin, alco- 
hol or erudeoilcan be used. High- tension ignition, with separate 
coils for each cylinder, is used and a belt-driven pump effects 
the water circulation. The 50 kw. continuous-current 250 volt 
generator is coupled direct to the engine and runs at 400 revs. 
per min. The storage battery of 112 cells has a capacity of 
200 ampere-hours. Starting up is effected by the battery, and 
when the set is up to speed the battery and generator remain 
in parallel, the engine being provided with automatic governing 
devices dependent entirely upon the condition of the batteries 
and the consumption of current. The two driving motors are 
rated at 50 H.P. each and are of standard railway type, con- 
trolled by an ordinary serics-parallel controller from either end 
of the car. The maximum speed is 50 miles per hour, and the 
average petrol consumption, according to the Street Railway 
Journal, is 0:45 gallon per car; 100 gallons of fuel are carried, 
so that the radius of action is 225 miles. 


Double-gauge Electric Locomotive. — The Maschinenbau- 
anstalt at Ustron (Silesia) is connected to the adjacent railway 
station by a system of railway lines whose gauge is partly 
1,435 mm. (4 ft. 83 in.) and partly 700 mm. (2 ft. 35 in.). Alto- 
gether, the connecting lines between the stationand the worksare 
just over one mile in length. These lines are now to be “ electri- 
tied,” and the same locomotive is to travel over both thestandard 
and the narrow-gauge portion of the system. To this end the 
locomotive is equipped with four axles, of which the two outer 
ones correspond to the standard-gauge and the inner ones to the 
narrow-gauge. All eight wheels are 650 mm. (253 in.) in 
diameter, and the *'standard-gauge " wheels are outside the 
locomotive frame, while the “ narrow-gauge " wheels are inside 
the frame. Either pair of axles can be raised or lowered by 
the motorman in the cabin by a simple screw mechanism. 
The arrangement is as follows: Each of the outer axles is con- 
nected to the neighbouring inner axle by two substantial levers, 
and these levers are pivoted at their centres to the frame, and 
extended beyond the inner axles towards the centre of the 
locomotive, where they engage with a strong screw operated 
manually by the motorman. The two 6 H.P. continuous- 
current motors are bolted to the locomotive frame and drive 
the wheels by means of double-reduction gearing of the ratio 
11:5:1. The teeth are always in mesh, and either the one or 
the other pair of axles is running idle. When fully equipped, 
the locomotive weighs 5 tons and is capable—according to 
Elektrische Bahnen d Betriebe—of hauling two fully-loaded 
railway goods waggons or 20 narrow-gauge trucks at a speed 
of about 4 miles an hour. Some of the leading dimensions are 
as follows: Wheel-base of standard-gauge wheels 2,010 mm. 
(6 ft. 7 in.), wheel-base of inner (narrow-gauge) axles 750 mm. 
(2ft. 54in.), overall length of locomotive 4,180 mm. (13 ft. 8 in.), 
total height above rail 2,940 mm. (9 ft. 74 in.). The mechanical 
part of this interesting locomotive weighs some 8, 400 lb., 
while the electrical equipment accounts for about 2,660 lb. 
It was built by the Austrian Siemens-Schuckert Co. 


A New Distance Switch.— Herr W. Multhauf describes in a 
recent article in the Elektrotechnische Zeitschrift an improved 
switch mechanism for acting at a distance, invented by himself 
in conjunction with Dr. H. Kempf, and made by Messrs 
Hartmann & Braun. It is based on the action of steel reeds 
to vibrate at a given frequency, a principle which is now often 
used in frequency tellers. The author uses at the far end, 
where it is desired to switch in or switch off any kind of appa- 
ratus (transformers, double-tariff meters, motors, &c.) at certain 
times, a mechanism consisting principally of two reeds, one 
of which responds to a frequency slightly higher than the 
normal supply frequency, the other vibrating when the fre- 
quency is slightly diminished. The vibration of one or the 
other of the reeds then causes—by simple mechanical or elec- 
trical means—the switch to operate one way or the other. If 
it is desired to perform more than two operations, the author 
proposes to use a number of reeds of different natural periods. 
As it takes a couple of seconds for a reed to attain its maxi- 
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mum vibration, a reed of lower frequency may be passed with- 
out setting it into violent vibration if only the increase in the 
frequency is sufficiently rapid. "There are also other means of 
preventing a reed of lower frequency from acting when it is 
desired to actuate a reed of higher frequency. Assuming the 
normal supply frequency to be 50 ~ per second, it would be 
possible, for instance, to switch in transformers at 49 © per 
second, street lighting at 48} e, per second and double-tariff 
meters at 484 c, per second, switching the apparatus off again 
by raising the supply frequency to 51} ~ per second, 51 ~ per 
second and 514.~ per second respectively: Herr Multhauf 
acknowledges, of course, that the daily variations in the fre- 
quency of ordinary supply stations usually exceed the differences 

indicated above, and in such cases he advocates widely different 
frequencies, such as 30, 40, 60, 80 ^» per second, &c. These 

frequencies he superimposes on the ordinary alternating or 
continuous current supply by a small generator of variable 

frequency connected across the bus bars or by a small trans- 

former whose primary winding is in series with the feeder, 
while its secondary is fed with current at the frequency neces- 
sary to operate the desired reed at the far end. 


Specific Electrical Resistance of Coal, Ores, &c.—Last sum- 
mer the council of the Institution of Mining Engineers thought. 
it desirable to. have an accurate knowledge of the electrical 
resistance of coal, as well as of the rocks above and below any 
given seam of coal. As no data was available, Mr. G. C. Wood, 
B.Sc., undertook on request an investigation of the specific 
electrical resistance of coal, ores, &c., and suitable samples 
were obtained for experiment. The results were embodied in 
a Paper read by Mr. Wood before the Institution of Mining 
Engineers last August, which has just been sent us for review : 

The specific electrical resistance of coal, for the cases examined, is, in 
comparison with the layers above and below the coal, exceedingly high; 
in fact, so high that coal may be regarded as a very fair insulator. This 
fact, among others, is one worthy of note in connection with electrical 
work underground. When the coal is damp, its conductivity is practi- 
cally wholly due to the water present. The specific resistance of a car- 


boniferous limestone from the Barton quarries, near Darlington, was so 
high that the material was found very suitable for use as ballast on elec- 


tric railways employing a live rail. Tests were carried out with high and 
low voltage continuous and alternating currents and by various methods, 
and the results are stated to have agreed well. 


The following table con- 
tains the average specific resistances of minerals found in coal mines: 


Table I. —Specific Resistances of Minerals found in Mines. 
Sp. Resistances 


Name of Mine. | Description of Mineral. per Cubic Centim. 
| | Ohms. 
Cowpen Mill Pit. Roof: black shale ............ 446,000 
a » . Steam coal cde esie 36,000,000,000 
" 5 .. Thill: grey sandstone ........ | 20,300 
Murton .......... | Roof: soft blueshale.......... 432,900 
Wo Wace ol COB] eset xus 8 33, 900. 000, 000 
e cig mene RO TEN | Thill: blue sale. | 13,090 
St. Hilda ........ Roof: black shale ............ 837,000 
655 Steam coal: top panel 80, 100, 000, 000 
" dix dr M bottom panel .... . 
Se Wenus Gase!!! epu 33,000,000,000 
No — CURRERE RAS | Coarse coaaaaaMlk 8,895,000,000 
"MN nn Thill: bluish-grey posty shale .. 105,900 
Skelton Park . Roof: dogger rock ............ 52,100 
is „ ol lfonslone.. vod serra re aT 167,000 
2 » . Thill: bottom rocck gg 52,000 
Greenside ......| Lead ore — 74 
Penrith....... ..., Permian Sandstone .......... | 8,375,000 
K H— — Carboniferous Limestone ...... 2,900,000 
Barton 5 T $a 1,014,000 


* This value is omitted from the table, as the specimen contained 
iron-pyrites. 
From an examination of the tests it will be seen that lead ore 
is the only ore which, by practical tests based on differences 
in electrical resistance of large masses could, with certainty, 
be distinguished from the rocks surrounding it. The follow- 
ing values in megohms per cubic centimetre indicate the 
magnitudes of the specific resistance of coal and other well- 
known bodies: Gutta-percha, 400,000,000; arc-light carbon, 
0:000,000,004 ; and coal, say, 40,000. Coal has, consequently, 
ten million million times greater resistance than arc-light carbon. 
and ten thousand times less resistance than gutta-percha of the. 
same dimensions. | 
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Asynchronous Generators in a Power Transmission Scheme. 
—The Rheinthalische Binnenkanal is the name of a canal which 
has been built in the upper valley of the Rhine (Switzerland) 
for conducting the waters, which sometimes accumulate here 
with surprising rapidity, 1n a safe and quick manner to the Lake 
of Constance, On its way to the lake, the canal drops in three 
steps of about 10 ft. each, and it was decided to utilise these 
falls for the generation of electric power. Accordingly, three 
generating stations were built, and they have been in regular 
service since the beginning of this year. The main station, 
which is situated at Montlingen, is equipped with three three- 
phase 250 H.P. alternators of the rotating field type, while the 
two other stations, which are at Blatten (about 924 miles 
from Montlingen) and at Lienz (about 3:1 miles from 
Montlingen) have each been provided with two 250 H. P. 
asynchronous generators. These are simply induction motors 
with short-circuited rotors driven above synchronous speed. 
They supply electric energy to the network in much the 
same manner as a railway motor of the induction type 
returns energy to the line when the train runs at an increased 
speed down hill. Such asynchronous generators, as is well- 
known, do not require a voltage regulation and they have not 
to be synchronised. According to the Schweizerische Elektrotech- 
nische Zeitschrift, all three stations generate at 10,000 volts 
between the phases and supply energy into a distribution net- 
work of a total length of about 35 miles. The voltage and 
frequency of the network is determined by the synchronous 
generators at the main station, and the current delivered by 
each of the asynchronous generators depends simply on the 
power of the turbine by which it is driven. If the energy 
taken from the network drops, the alternators at the Montlin- 
gen station show a tendency to race, and the normal state of 
affairs is re-established by simply cutting out one or more of 
the asynchronous generators or by shutting down their turbines. 
In each of the two stations with the asynchronous generators 
there is only one man in attendance and the switchboard con- 
tains only ammeters and switches. 


The Corpuscular Theory of Matter.— Continuing his discus- 
sion of the existence of ultimate positive particles of electricity, 
Prof. J. J. Thomson, in his third lecture at the Royal Institu- 
tion, pointed out that recent experiments showed that the 
a-rays from polonium give the same ratio e/m as the a-rays 
from radium— namely, 1,000. But Wien's measurements in 
a hydrogen tube proved that e/m may be 10,000. On the 
other hand, this ratio is often much smaller. Since positive and 
negative electricity are always produced in equal amounts, the 
variability of e/m can scarcely arise from difference in the 
value of e. Thus the atom of hydrogen, say, being neutral, 
must contain as many positive as negative corpuscles. 
That the number of corpuscles in an atom is large has 
been shown in many ways. For instance, the Zeeman effect 
occurs simultaneously in a great many lines of the spectrum 
of an element ; Barkla's experiments on secondary Röntgen 
radiation furnish data for computing the number of cor- 
puscles in a cubic centimetre of gas and yield a high figure per 
atom; and again, the measurements of the rotation of the 

lane of polarised light in gases yield a similarly big figure. 

hus the number of positive particles in an atom must be 
great, and thus the mass of each particle must be a 
small fraction of that of the material atom. In explana- 
tion of the fact that the positive particle has not yet 
been detected, the lecturer offered the suggestion that 
the difference under experiment between the positive and 
negative corpuscles might arise from a difference in distribution. 
We know that the negative electricity is highly concentrated 
at the point of space assigned to the corpuscle; perhaps the 
positive electrical action is diffused; and as the electrical 
mass is proportional to / radius), that of the positive elec- 
tricity, if the electricity is spread over a comparatively large 
volume, would be very small. Thus the material atom may 
be pictured as a sphere of diffused positive electricity in 
which the negative corpuscles swim. Here the question arises 
whether Kaufmann in measuring the electrical mass of the 
negative corpuscle really proved that there is no mechanical 
mass at all. Asa fact, by experimenting on extremely small 
bodies, the electrical mass / radius) is given great pro- 


minence in the experiments while the mechanical mass, how- 
ever great, is eliminated. For example, even if the corpuscle 
possessed a mechanical density as'great as that of lead, particles 
the size of corpuscles would have a mechanical mass less than 
a million-millionth of their electrical mass, though charged 
spheres as large as atoms would, on the other hand, have a 
mechanical mass enormously greater than the electrical 
mass. Thus we are not at liberty to aseume that the 
mass of objects in bulk arises from the negative corpuscle ; 
some portion may be due to positive electricity. Prof. Thom- 
son then turned to the architecture of the atom, and explained 
his views by Meyer's well-known magnetic experiments, where 
small mutually-repelling magnets are floated on water and 
bound in stable configurations by the force due to a large cen- 
tral magnet. In this illustration small numbers of the little 
floating magnets are used, whereas in actual atoms there are 
many corpuscles. Probably these numerous corpuscles are 
disposed in groups that act as the units in the illustrative 
experiment. 


ARRANGEMENTS FOR THE WEEK, 


(To-day) FRIDAY, March 23rd. 
Puysicat Socrery or Lonvon. 

5 p.m. Meeting in the Pender Electrical Laboratory, University 
College, Ciower-street, London. Agenda: (1) "On Unilateral 
Electric Conductivity over Damp Surfaces,” by Prof. F. T. 
Trouton, F.R.S. (2) „The Construction and Use of Oscillation 
Valves for Rectifying High-frequency Electric Currents,” by 
Prof. J. A. Fleming, F.R.S. (8) “ On the Use of the Cymometer 
for the Determination of Resonance Curves,” by G. B. Dyke. 


INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting at the Municipal School of Technology, Sackville- 


street, Manchester. Paper to be read: “Lubrication and 
Lubricants," by R. C. C. Yates. 


SATURDAY, March 24th. 
Tramways AND Liaur RAILWAYS ASSOCIATION. 


Ip. m. Trip over the Aylesbury & Chesham lines and a visit to the 
Neasden power house. Special train leaves Marylebone Station 
at 1 p.m. 

Roya INSTITUTION. 

3 p.m. Afternoon Lecture IV., by Prof. J. J. Thomson, F.R.S., on 

„The Corpuscular Theory of Matter.” 
MONDAY, March 26th. 
ENGINEERING AND SCIENTIFIC ASSOCIATION OF IRELAND. 

7:45 p.m. Meeting at the Royal College of Science, Stephen’s Green, 
Dublin. Paper to be read: ‘‘ Power Gas Plante: their Present 
Application and Future Possibilities with Special Reference to 
Ireland,” by Thomas Rigby. 


TUESDAY, March 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER LOCAL SECTION. 
7:30 p.m. Meeting at the University. Paper to be read: Alter- 
nating Current Motors,” by L. J. Hunt. 


Tramways AND LichT RAILWAYS ÁSSOCIATION.. 
Sp. m. Meeting at the Society of Arts, when a Paper will be read on 
* Motor Services in Relation to Tramways,” by N. C. Macdonald. 


WEDNESDAY, March 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster, London. 
Paper to be read: Electric Ignition," by M. G. Tweedie. 
SOCIETY or ARTS. 
8 p.m. Ordinary General Meeting. Paper to be read: Coal Con- 
servation, Power Transmission and Smoke Prevention,” by A. J. 
Martin. 


THURSDAY, March 29th. 
ROYAL INSTITUTION. 
5 p.m. Afternoon Lecture II., by Professor Bertram Hopkinson on 
* Jaternal Combustion Engines.“ 


INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Extra Meeting, when the adjourned discussion will be taken 
upon the following Papers: (1) “Electrical Equipment of the 
Aberdare Collieries of the Powell Duffryn Co.," by C. P. Sparks; 
(2) “ Electric Winding Considered Practically and Commer- 
cially," by W. C. Mountain (abstract of a Paper read and dis- 

‘cussed at meeting of Manchester Local Section on Jan. 16, 1906) 


FRIDAY, March 30th. 
ErLEcTRo-HanMoNIC Society. 
S p.m. Last Smoking Concert of the Season at Holborn Restaurant 
(King's Hall). Sir W. H. Preece, K.C.B., F.R.S., will preside. 
RoyaL INSTITUTION. 
9 p.m. Evening Discourse by Prof. P. Zeeman on “ Recent Progress 
in Magneto-Optics."' 
SATURDAY, March 31st. l 
Roya INSTITUTION. l 
3 p.m. Afternoon Lecture V., by Prof. J. J. Thom:on, F.R.S., on 
„»The Corpuscular Theory of Matter." RUE 
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CABLE GEAR FOR A NEW JAPANESE CABLE SHIP. 


The cable gear and equipment for the new cable ship which down at any time. Each engine drives on to its first gear 
the Japanese Government are building in Japan has been just ; shaft by a cast-steel double-helical bevel gear, with machine- 
completed by Messrs. Johnson & Phillips, and we recently had | moulded but uncut teeth, arrangements being provided so that 
an opportunity of seeing the combined picking-up and paying- | the driving pinion can be shifted out of gear when required. 
out machine under steam at their works at Charlton. This is Each machine has two different reduction gears, either of 
the second cable gear which the firm have made for the | which can be put into action by sliding the spur wheels in and 
Japanese Government. The first was made about ten years out of mesh after the manner of the gears employed on auto- 
ago for a ship built in Scotland, named the Okinawa Maru,” | mobiles. A sliding gear wheel on an intermediate shaft is pro- 
and was described in The Electrician, Vol. XXXIII., p. 816. | vided, by which the two systems can be connected together, so 
In the present case, however, the steamer is being built | that either engine can drive either drum through any one of 
entirely in Japan, the only parts coming from this country | four different gears, which are all of different ratio, the maxi- 
being the cable machinery, the bow and stern sheaves, dynamo- | mum giving 4 knots per hour, at which speed a pull of 6} tons 
meters, bell mouths and tank fittings, which were ordered | can be exerted. In this system of gearing all wheels not re- 
from Messrs. Johnson & Phillips through Messrs. A. R. | quired for actual driving are completely out of gear. The 
Brown, McFarlane & Co., of Glasgow. frame is substantially constructed, with steel plate sides well 

The vessel is 240 ft. long and 31 ft. beam. A plan and | braced together. 
elevation of the ship“ is given in Fig. 1, and Fig. 3 shows a view | The drums are 5 ft. 8} in. in diameter, and 1ft. 9 in. wide 
of the cable gear erected for testing in the works. The gear ! between the flanges, and are made to overhang and run loose 
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Fic. l.— ELEVATION AND PLANS or NEW CABLE SHIP BEING BUILT FOR THE JAPANESE GOVERNMENT, 


on their shafts. 


is in many respects similar to that supplied ten years ago, but 
embodies some improvements in design and is driven by two 
independent steam engines. Also, the parts are slightly 
differently arranged to suit the space available between decks in 
the particular ship. The details of the gear are shown in Fig. 2. 

The two engines are each of the double cylinder high-pres- 


sure type, as considerations of starting under heavy load are : 


more important than the gain in steam consumption that 
would be obtained by the use of compound engines. The 
cylinders are 8in. diameter by 8 in. stroke, and each engine 
can develop 110 B. H.P. with steam at 150 Ib. pressure. 


sufficient to deal with cables in any depth of water. The gear 
practically comprises two separate machines, arranged so that 


With 
the two engines in action the gear will lift against a strain of 
25 tons at the rate of 1 knot per hour, which will be found 


Each is driven by a pinion gearing into an 
internal gear ring attached to the drum, these pinions sliding in 
an axial direction in and out of gear. It will thus be seen that 
no clutches of any kind are employed. As the brake ring is 
attached to the drum, it is only necessary to have the drum 
and holding back gear running when paying out. Another 
advantage of the fixed shaft is that the drum shaft and the 
intermediate shaft also act as ties, and greatly strengthen the 
frame. Lubrication of the drum bearings is effected by large 
grease cups which are attached to the fixed shaft, so that they 
can be tightened up while running. It should be mentioned 
that the position of the internal gear-rings on the drums allows 
of the pinion shafts being supported by outer bearings, a point 
of great importance, since the provision for the sliding of the 
pinion prevents the inner bearing being close up to the pinion 


either one or both of the engines may work either or both of | when in the driving position. 


the drums through any one of the four gears, the combination 
effectually providing against the possibility of a total break- 


The main brakes consist of steel bands lined with elm blocks. 


They are made to close on the drum by means of a double- 
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thread screw, actuated by a hand-wheel through a worm gear, 
which gives a very fine regulation for the lighter strains, and 
at the same time gives enormous holding power. The back 
of each brake band is fitted with a water service pipe, with 
nozzles at intervals, which direct jets of water between the 
joints of the brake-blocks inwards, right on to the surface of 
the drum. Water is supplied by a small Worthington steam 
pump. It is possible to utilise the effect of both brakes at once 
on one drum by coupling the drums together. The brake 
bands are held away from the drum when off by springs at 
several points. 

The “ hauling off” and “ holding back " gears are mounted 
on the spar deck, and are each driven by a silent saw-tooth 
chain from a shaft carrying a pinion, which can be made to slide 
into engagement with the internal gear-ring on one of the 
main drums. They are provided with a friction brake and 
“free wheel” arrangement so that they are driven in one 
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Fig. 2.— ELEVATION AND Pian oF COMBINED PICKING-UP AND 
PavriNG-o0UT MACHINE. 


direction only, that is to say the “ picking-up " direction, then 
revolving with a slightly higher peripheral speed than the 
main drum and thus keeping the cable tight. When paying 
out, however, they are held back by the brake and allowed by 
the "free wheel" to revolve with a slower peripheral speed 
than that of the main drum. When, therefore, it is necessary 
on a picking-up job to reverse and pay out a little slack, the 
gear acts quite automatically. This is a great advantage over 
the older system, in which 1t was necessary to put a clutch in 
and out of gear. A screw gear is also provided for traversing 
the haul off sheave across the face of the drum to suit either 
an inside or outside lead, and this can be worked while 
the machine is running. 

As will be seen from the figures, practically the whole of the 
actuating gear is operated from the spar deck. The two main 
brake wheels, the two steam stop valves, the engine reversing 
gears and drain cock handles are all within reach from one 
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position. The hand-wheels for putting the various gears into 
action are all close by, as well as the levers for the putting into 
action and regulating of the hauling-off gear. It is only neces- 
sary to go below to couple the two engines, or to adjust the 
fleeting knives when the cable is being first passed round the 
drum. The total weight of the machine is about 31 tons, and 
the equipment is generally similar to that supplied by the same 
firm to the c s. “ Pacific " of the Great Northern Telegraph Co. 
and the cs. “Patrol” and c.s. * Restorer” for the Eastern 
Extension Telegraph Co., see Electrician, Vol. L, p. 757. 

The bow gear has three sheaves, each 4 ft. 3 in. diameter, the 
two outer sheaves are of V section and the middle one of U 
section. These sheaves all run loose on a fixed shaft. Cast- 
iron whiskers or guards are provided between each sheave and 
at tho outsides, to prevent the cable getting out of the grooves. 
These whisker castings are bolted to steel girders which are 
built into the ship, and the shell plating will be brought up 
and attached to the whiskers. The stern gear has only one 
sheave, which is 3 ft. 24 in. diameter. This is provided with 
whiskers and built on girders similar to the bow gear, but is 
not connected to the hull plating. 
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Fic. 3,—CanLE GEAR ERECTED ron TESTING. 


Three dynamometers for registering the strains on the cables 
are rovided, and these are fitted with an internal spring, 
which comes into compression as the moving part of the dyna- 
mometer descends and gradually reduces the effective weight, 
thus allowing very low as well as very high strains to be 
registered without the need of adding or removing weights. 

The usual leads consisting of A frames with sheaves are 
provided at each side of the dynamometers and at the forward 
part of the gear, while single and double-roller leads on pede- 
stals are provided, over which the cable passes from the tanks 
to the machine. Another part of the equipment consists of 
two electric hauling gears for hauling the cable from the pick- 
ing-up machine to the tanks, or for turning over the cable from 
one tank to another. Each of these is worked by a 6 B. H. P. 
fully-enclosed watertight continuous-current motor running on 
a 110 volt circuit at 1,200 revs. per min. 

The gear has been designed by Mr. G. C. Pearson, to whom 
our thanks are due for the information and drawings kindly 
placed at our disposal. We understand that a similar equip- 
ment is in hand for the new c.s. “ Burnside," which is being 
built for the United States Government, 
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ASTUDYIN THE DESIGN OF A 500 KW. CONTINUOUS 
CURRENT GENERATOR. 
BY DR. MAX BRESLAUER. - 
(Concluded from page 838). 


SPECIAL DEVICES TO OBTAIN GOOD COMMUTATION. 


The satisfactory behaviour of the generator, in spite of these 
apparently bad features, is to be attributed in the first instance 
to the shape of the pole horns as shown in Fig. 3. It will be 
noticed that the air-gap varies between 4 mm. and 9 mm., and 
thus a strong commutating field is created just at the point 
where the short-circuit has to take place. 

The effect of this device, as is well known, is to prevent field 
distortion by creating an artificial distortion on the opposite 
direction at no load which will be partly or completely balanced 
at full or overload as may be desired. If, for instance, as in 
this case, the distorting AT of the armature are approximately 
equal to the AT for air, teeth and core, one would have to 
make the gap on the leading horn of the pole half as great as 
on the trailing horn. This has the same effect as if on the 
leading hcrn the field AT were doubled at no load. When 
the load comes on, half of these AT will be balanced, and the 
resultant field will be normal and just the same as if the air- 
gap had been equal all along the periphery of the pole face. In 
our case this ratio was made 4:9, which, according to the 
above considerations, leaves, even at overload, a strong com- 
mutating field. 

Now, in order to make proper use of this commutating field, 
a considerable lead of the brushes in the direction of rotation 
is required. This, on the other hand, would cause sparking at 
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Frio, 3.—SB0TION sHOWING SHAPE OF PoL& Facas. 


no load if the induced E.M.F. due to the commutating field 
were too strong. Given the reactance voltage, however, the 
counter E. M. F. is also fixed, and is bound to be about twice as 
great at no load than at full load owing to the inequality of the 
air gap. Hence a further well-known artificial device had to 
be employéd to keep down the current generated at no load 
by the outer commutating E.M.F. This consisted of resis- 
tances fixed in the commutator lugs. There was plenty of room 
for these connections, the commutator diameter being 1,040 mm. 
and the armature 1,400, a distance of 1/2:360 — 180 mm. was 
available for th& manganin strips used, which had a section of 
0:8x30mm. As the specific resistance of manganin is 0:39 
per motre length and millimetre cross-section each coil gets an 
additional resistance of a — 0:325 x 10-2w ; the free 
length of the strips is 100 mm., each coil being short circuited 
through two strips and the brushes. As the resistance of the 
coil itself may be taken as 0°12 x 10~%w, the total resistance to 
be shorted by the brushes will be 0-45 x 1072; or almost four 
times as much à8 without the strips. 

An external E.M.F. as induced in the coil by the commu- 
tating field can, therefore, if the brush resistance is small, pro- 
duce only a comparatively small current. One is tempted to 
argue that the brush reactance, specially in the critical moment 
of leaving the segment, is infinitely higher than any resistance 
which can be inserted in the coil circuit. This is true, but one 
must not forget that at no load there is no current to be com- 


mutated ; any short circuit current at no load can only be pro- 
duced by the external E.M.F. Hence, it is not so much the 
current at the trailing tip of the brushes which must be con- 
sidered, but more particularly the maximum current generated 
at any time during the short circuit, because such current 
would of itself produce a reactance voltage owing to its own 
rise and fall. Now, during the time the coil is short circuited, 
say just &t the middle point, the brush resistance is really small 
compared with the increased resistance of the coil, and, owing 
to this, one can easily see that the external field at no load 
can be made if not four times, at least twice as great as with- 
out the resistances, 

It has been asserted that such resistances between armature 
and commutator are not only useless, but, on the contrary, 
prevent good commutation. This is quite true for simple com- 
mutation, which depends only on the variation of the brush 
resistance, as is the case if the brushes have to be left in the 
geometrical neutral zone as in tram, crane or lift motors. In 
such cases the resistances would introduce a constant resistance 
into the short circuit path, causing the percentage variation of 
the brush resistance to be smaller. A few figures will make 
this clear at once: Take, for the sake of argument, the contact 
resistance at the middle of the time of short circuit to be O-lw 
and near the end of this time, when only a small part of the 
brush touches the leaving edge of the segment, to be 10w. 
Now, assume the resistance of the coil itself to be Io, one finds 
a variation of resistance from 1:1 to 110, or exactly 1:10. 
Having, however, inserted a constant resistance of, say, 3w 
between armature and commutator, which renders the metallic 
resistance four times greater, we get a variation from 4:1« to 
14w, or only about 1: 3:5, as compared with 1 : 10. 

This, however, as already explained, applies only to cases 
where no external com mutating E.M.F. is employed—viz., in 
cases where the react ance voltage is sufficiently low. In our 
case, Where it was certain from the beginning that without a 
counter E.M.F. good commutation would be impossible, 
only a part of the commutation was to be effected by the 
variation of the contact resistance of the brushes; the 
greater part by the external E.M.F. Hence, in designing 
the machine it appeared to be quite reasonable to sacri- 
fice a small part of the resistance commutation on load, 
but to then have available twice the counter E.M.F. 
so as to reduce the harmful effects of this external 
E. M.F. at no load. 

The extremely good test results obtained showed that by 
applying those two simple devices the bad effects of an un- 
usually high reactance voltage and large armature reaction can 
be perfectly counteracted. 

It can, morever, be easily shown that the loss caused by the 
insertion of those resistances is quite negligible. The resis- 
tance of one strip was calculated above to be 1:63 x 107v. Now 
as each brush covers, as a minimum, three segments, three 
Strips are paralleled with regard to the armature current by 
each set of brushes, and as there are in all five sets of brushes 
in parallel, 15 strips will be paralleled at both the positive or 
negative poles. Therefore, the total additional resistance from 


: —8 
165.107 0.216. 10-0, causing an ad- 


ditional loss at full load of 910 amperes of 910?0 216.10 ° 
= 180 watts, or about 0:03 per cent. of the output. 

In this connection, the material of the brushes also deserves 
attention. They consisted of a new material brought out b 
the Morgan Crucible Co., and behaved surprisingly well, 
reducing the brush friction, and running smoothly and noise- 
lessly. The first official test at Loughborough was made with 
ordinary hard carbon brushes, but the Morganite " brushes 
were used in the final test at Perth. Although good commu- 
tation was obtained in both cases, the commutator kept con- 
siderably cooler and smoother in the final test. 


pole to pole will be 2. 


LOSSES AND EFFICIENCY. 


In order to ascertain its efficiency, the generator was coupled 
to a motor before leaving the shops and driven at a speed of 
860 revs. per min. or 20 per cent. higher than normal. Then, 

by measuring the difference between the watts input of the 
motor when the generator runs excited or unexcited, one can 
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obtain the iron losses, allowing, of course, for the small increase 
in the losses of the motor, which were quite negligible owing 
to the large size of the motor used. 

The curve Fig. 5 shows the losses in kilowatts plotted 
against the flux in megalines. Analysing this curve one finds 
that it follows pretty closely the law given in the formula 

Loss = 8:8N!9: + 0:0156N*:?, 
where N is the flux in megalines and : the number of alterna- 
tions, the first part representing the hysteresis the second part 
the eddy current loss. 

With a flux of 9:75 megalines, corresponding to 550 volts, 
and at 300 revs. per min. one obtains a total iron loss of 
20,500 watts — 16,800 watts due to hysteresis and 3,700 watts 
to eddy currents. In this case the loss at no load will be rather 
greater than at full load, the distortion of the field artificially 
produced at no load being neutralised at full load. Assuming 
it to be only 5 per cent. smaller one obtains the constant losses 
as follows :—lIron loss = 19,500 watts; excitation, 4,200 (7:5 
amperes being the full load exciting current measured on test): 
friction on commutator, 1,800, total constant losses, 25,500 
watts and the variable losses ; loss in armature copper, 7,360 ; 
in brushes, 1,820; total, 34,680. Output, 500,000; input, 
934,000; efficiency, 94:0 per cent. at full load and 94:2 per 
cent. at 600 kw. 

After six hours’ full-load run with 910 amperes and 550 
volts the temperature rises were found to be 52 F. (=29°C. 
on the armature, 58"F. (=32°C.) on the commutator an 
50 F. ( = 28°C.) on the field coils, ull measured by thermometer. 
When the machine was on full load at its normal voltage and 
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Fic. 5.—InRoN Losses AT 360 REVS, PER MIN. 
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running at 300 revs. per min. the:pressure across the field coils 
was 420 volts at the commencement of the test and 485 volts 
at the end of the run under the same conditions, indicating an 
increase of resistance of 15 per cent. or a mean rise in tem- 
perature in the shunt windings of 37°5°C. (=68°F.). After 
44 hours' running the temperature kept fairly constant owing 
to the exceedingly good ventilation. After half an hour's 
shut down while the above temperatures were taken, the 
generator was further run with 1,100. amperes, corresponding 
to 20 per cent. overload, for two hours, at the end of which 
time the armature showed a rise of 64°F. ( = 35-5°C.), the com- 
mutator 62°F. (234:5'C.), the field 52°F. (= 29*C.). 

An analysis of above results leads to the following con. 
clusions :—The iron losses, as measured in the armature, were 
19,500 watts, and those in armature copper 7,360 watts, total 
27,000 watts. Taking as radiating surface the total surface of 
the stampings, the armature outside diameter being 1,400 mm. 
and the inside diameter 982 mm., we obtain a total iron length, 
without ducts, of 275mm., with five ducts of 10mm. each. 
Hence the tótal cooling surface is 570 dm.?, and 


27,000 48. 
„48-5 2 
57,000 8:5 watts per dm 
Having a peripheral speed (r) of 22 metres per second, the 
usual formula for temperature rise would give 
3°3 x watts dm.? 3˙3 x 48:5 ; 
{= 5 230 
LOG 4:3 50°O. rise, 
against 32 deg. observed, which shows the influence of. the 
nd not taken into account in calculating the cooling 
surface. 


The diameter of the commutator is 1,040 mm., its useful 
m 804 mm. and its peripheral speed 16:3 metres per second. 
aking the usual assumption of 2 volts drop by brush resis- 
tance one obtains with 910 amperes a loss of 1,820 watts and 
a friction loss of 1,800—total 3,620. Having a cooling surface 


of 116 dm.?, and, therefore, s 40 watts/dm.? ,the rise to be 
expected was 3:3 x watts/dm." _ goc. The observed rise was 


1+0:1lv 
28°C, showing that the figure 3:3 does not hold good for the 
radiation occurring in case of commutator surface, and the 
figures quoted by Fischer-Hinnen of 1:5-1:8 appear to be 
nearer to the truth. 

The field coils are of special interest from the standpoint of 
heating. The thickness or height of the coil is 70 mm., 
whereas 60 mm. is generally regarded as a safe limit. Now, 
as the observed excitation was 7:5 amperes at an average of 
470 volts across the field terminals, the total field loss was 
3,520 watts. The winding length of the shunt coils being 
170 mm. and its height 70 mm., the cylindrical surface exposed 
to the air works out to 250 dm.“ for the 10 coils. Each coil 
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was wound with 1,470 turns of 5:8 sq. mm. section. Thus 
3,520 


3m =14 watts/dm.", and assuming the ventilating 
effect in the field-magnet frame to be only half as great as in 
the armature, one would have expected a rise of 
9:3xwatts/dm. 3.3.14 | 300 
l 4- 0:05 io . | 
whereas the observed rises were 28°C. by thermometer and 
37:5°C. by resistance. 

By courtesy of the Brush Engineering Co., Loughborough, 
the makers of the engine to which the generator was coupled, 
I am able to produce in Fig. 6 the curves giving the steam 
consumption per kilowatt-hour at different loads, as ascertained 
during the official tests in Loughborough by Mr. John Lam- 
bert, the borough engineer of Perth, under whose responsi- 
bility the heating and sparking tests were also made. At full 
load the consumption was 221b. per kilowatt-hour. 


MECHANICAL CONSTRUCTION. : 


All essential details of the mechanical construction, for which 
Mr, W. E. Robson is responsible, were shown to scale in Figs. 1 
and 2. The yoke is of cast iron, the poles of cast steel, with 
laminated pole shoes of the shape described above screwed on 
to the pole limbs, the section of the latter being shown in 
Fig. 2. The proper section of the limbs with which the 
machine was originally standardised was, of course, circular. 
Owing, however, to the condition that the machine had some- 
times also to run as compound generator, room had to be pro- 
vided for the series windings which, as a rule, are lying idle. 
The section of the pole limbs is 780 em.“, and the induction 


we get 
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with a mean leakage coefficient of 1:15 was 15,400 lines per 
square centimetre. 


ACTIVE MATERIAL. 


An analysis of the active material used in this machine is 
given below :— 


Armature sheets ꝙ 1,376 kg. 
1/2 useful cast iron (corresponding to cast steel) 2, 360 kg. 
Pole facings ..... Riad Ve a is d DERE —€— 122 kg. 
Pole limbs oss 00s ose WS 88 .. 1,510 kg. 

Total iron . . 6, 368 kg. = 5˙4 tons. 
Armature coppe n 240 kg 
Shuünt coppa«a«kn«n»k‚k o wr Yes 830 kg 

Total copper . . . 1,070 kg. — 1:1 tons. 

Total active material .......... . . . . 6,438 kg. —6 5 tons. 

" i 500,000 

As the machine has an cutput per revolution of 300 


= 1,667 watts, 3 2kg.( =7 lb.) of active iron and 0-64kg.(  1:41b.) 
of active copper, or 3:8 kg.( — 8:4 lb.) total active material were 
required for each watt per revolution. 

It will be observed that only one-half of the active cast iron 
is taken into account, reducing this item to the amount which 
was actually required according to design. Further, the idle 
series copper, amounting to 360 kg., is not taken into considera- 
tion so as to allow a fair comparison with other designs. 

In comparing these results, one should be careful to take 
machines of nearly the same size—that is, of the same watts per 
revolution. There is, however, a great lack of published data 
for high-speed generators of this size, although any amount can 
be found for slow-speed machines. This is owing to the fact that 
British firms are, as a rule, very chary of giving away any 
information. Continental firms, on the other hand, seldom 
hesitate to publish complete data of their newest types. This, 
therefore, has led to the absence of information on high-speed 
generators of this size, as high-speed machines, although largely 
used in England, are very seldom met with abroad. It is, 
moreover, not quite fair to compare a slow-speed generator, 
even if of the same watts per revolution, with a high-speed ono. 
Still, as the comparison may be of interest, I have chosen two 
generators from Parshall and Hobart’s book on “ Electric Gene- 
ratora," and two from Arnold’s latest work on “ Direct-current 
Machines," the result being contained in the following table :— 


| ERE 
' Parshalland The writer's 
S Hobart. machine, | Amold. 

Size—waits per rev. .... | 780 1,480 1,667 400 | 5,000 
Kilowattss 2850 200 500 100 500 
Speed ........... — . 320 135 300 250 100 
Active iron per watt perrev| 125 | 134 7:0 112 58 
Activecopper „, is 9:4 1:66 1:4 2:0 0-76 
Number of poles min 6 6 10 6 10 


The nearest in size to the machine under consideration is 
Hobart's 200 kw. generator, and with this it compares favour- 
ably in point of weight of iron, and is practically the same as 
regards copper weight. The economy of Arnold's design of 
the 400 size giving 100 kw. at 250 revs. per min., as compared 
with Parshall and Hobart's 780 size giving 250 kw. at 320 revs. 
per min., is very well shown, both having practically the same 
“specific weight." This shows the superiority of slow-speed 
machines, proving that high-speed machines are dearer per 
watt per revolution. In this case a high-speed machine of twice 
the size of the slow-speed machine shows the same “ specific 
weight." Taking this into account, the writer's generator 
compares very well even with Arnold's 500 kw. 100 revs. per 
min. generator, which is three times as large in size, although, 
of course, better economy could be obtained on the larger-sized 
machine. 

A proper comparison can only be made if more data of the 
current high-speed types generally used in England were sup- 
plied by British firms, and here only machines which have 
passed their tests equally well ought to be taken into account. 
Compensated generators can, of course, be built considerably 
cheaper, and can, therefore, not be compared with ordinary 
machines. 

The writer's thanks are specially due to the British Electric 
Plant Co., Alloa, N.B., the makers of this generator, for gene- 
rously giving him permission to publish all the above data. 
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A SMALL PORTABLE ELECTRIC GRINDER. 


A useful self-contained electrically-driven grinding tool, which 
can be used in connection with machines for taking ordinary cutting 
tools, is being introduced by the British Thomson-Houston Co. 


The apparatus consists simply of a small enclosed continuous- 


Fic. 1.—QRINDER ARRANGED FoR CENTRE GRINDING ON LATHE. 


current motor carrying an emery wheel on a projection of its shaft, 
the whole being mounted on a suitable cross slide provided with a 
screw feed for traversing the whole motor in an axial direction 


Fic. 2.— RINDER ARRANGED FOR SURFACE GRIN DING ON PLANING MACHINE 


The fixed part of the slide is mounted on a square bar so that the 
complete apparatus can be held in the up | tool holder of a 
The accompanying 


lathe or other machine. gures show three 


E 


Fic. 3.— GRINDER AnRANGED Fon FIAT GrinDING ON Bonixeo Minn, 


applications of the grinder on a lathe, planer and boring mill 
respectively. The motor is cylindrical in form and the driving end 
bearing is split and double-cone sealed. Adjustment is effected by 
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means of a threaded bush which may be readily locked in position. 
Both bearings are dust-proof and lubricationis effected by grease cups. 
The } k. p. size runs at 2,200 revs. per min., and is only 163 in. long 
over all, including emery wheel, and 6}in. diameter. A smaller 
size for 1 H.P. is also made running at 2,200 revs. per min. The 
lead to the motor is provided with a plug for connection to an 
ordinary lamp holder. In view of the increasing importance of 
grinding operations this apparatus should have a wide field of 
usefulness, as it does not entail any alteration in the existing 
machinery. 


SINGLE-PHASE RAILWAY MOTORS AND METHODS 
OF CONTROLLING THEM.* 


BY T. H SCHOEPF. 

In the earlier single-phase motors the armature speeds were 
rather high, the full-load armature speed of a 150 H.P. Westinghouse 
series motor being 930 revs. per min. (sce Fig. I, which made it 
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Fic, 1.—Casaracresistic Curves or a WESTINGHOUSE 150 H.P. SINGLE- 
PHASE Serizs Motor, Hren SPEED, DESIGNED FOR 250 VOLTS. 


more suited for long runs with few stops and speeds of 60 miles an 
hour. These are the characteristics of the motor with which the 
locomotive supplied to Swedish State railways was equipped.t For 
suburban work with frequent stops and short runs, demanding a 
high rate of acceleration and high schedule specds, a 150 H.P. series 
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Fra. 2.—CHARACTERISTIC CURVES OF A WESTINGHOUSE 150 n.r. SINGLE- 
PHASE SERIES MOTOR, SLOW SPEED, DESIGNED FOR 250 VOLTS. 


motor has been developed with a full.load armature speed of 585 revs. 
per min. the characteristic curves of which are shown in Fig. 2. 
For goods trains, a motor is required developing very great torque 
with high power factors and efficiencies at low speeds. The charac- 
teristic curves of such a motor are shown in Fig. 8. It may be 


* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers on February 27th, Mr. S. L. Pearce in 
the chair. 

t A description of this locomotive will be found in The Electrician, 
Vol. LV., p. 206, 


mentioned that the continuous capacity of this motor is 140 fl. p. 
The characteristic curves of a 250 H. p. motor for the same class of 
service are shown in Fig. 4. 

The ideal method of voltage variation in the supply of power to & 
single-phase motor is by means of an induction regulator, which 
provides a uniformly increasing voltage without interruption to the 
supply. At starting, the voltage of the regulator is directly opposed 
to that of the auto transformer, but as the secondary is rotated at a 
predetermined rate through an arc of 180 degrees, the opposing 
voltage gradually becomes less until at 90 degrees it is nil. ‘When 
rotated through the second quadrant the regulator voltage is gra- 
dually increased and added to that of the auto-transformer until a 
position is reached diametrically opposed to that at starting, when 
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Fic. 8.—CHABACTERISTIC CURVES of A WESTINGHOUSE 180 H. . SINGOLE- 
PHASE Serres Motor DesiaNep ron 250 VoLTS, 


900 


full voltage is applied to the motors. This is the running position. 
There are, however, objectionable features in the induction regu- 
lator. It introduces an additional reactance in the circuit, and, 
therefore, materially lowers the power factor of the system. During 
the period of acceleration when the secondary is being rotated the 
regulator vibrates and “hums” loudly, and the torque varies so 
that it is difficult to maintain uniform rotation. 

In trains provided with the multiple unit control any number of 
similar motor coach equipments may be controlled by the manipu- 
lation of a single master controller situated at any point in the 
train and electrically connected to the multiple control train line. 
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Fia. 4.—CHARACTERISTIC CURVES OF A WESTINGHOUSE 250 H. P. SINGLE- 
PHASE SERIES MOTOR DESIGNED FoR 250 VoLrs. 


In this system of control the current is interrupted in the low- 
tension circuit, and a fuse only is necessary in the high-tension 
circuit, this being placed as near as possible to the current collector. 
The power necessary for the auxiliary multiple control circuits is 
supplied at a pressure of 50 volts and obtained from a tap at the 
low-tension side of the auto-transformer. This power, through the 
manipulation of the master controller, is utilised to energise the 
operating magnets, whose movements actuate the needle valves 
which regulate the admission and exhaust of the compressed air to 
work the unit switches. There are usually six unit switch‘s, all 
contained in one case, but arranged in two groups of three switches 
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each. The moving arms of the switches are connected to the taps 
from the auto-transformer, through the range of 160, 180, 200, 220, 
240 and 280 volts. The stationary contacts of the switches in each 
group of three are connected to a common omnibus line; these two 
omnibus lines are connected to the opposite ends of a preventive 
coil, the middle point of which is connected with the reverser, and 
thence with the motors. 

Fig. 5 is a diagram showing the electrical connections between 
the auto-transformer and the preventive coil for the various posi- 
tions of the master controller. A series transformer is inserted in 
the high-tension circuit, and its secondary is connected to the 
operating coil of an overload relay which interrupts the circuits of 
the operating magnets when the current passing through the primary 
of the series transformer exceeds a predetermined value. The relay 
is provided with a holding coil which prevents the switches being 
closed, once they have opened on overload, until the master con- 
troller is returned to the off position. The operating magnets for 
actuating the needle valves are provided with laminated cores, and the 
unit switches which have to interrupt the motor currents when it 
is necessary to shut off power from the motors are provided with a 
powerful magnetic blow-out. 
4th. 6th 


1st 2nd. 3rd. 


Position Position Position Position Position 
260 
940 V. 940 V. 250 V. 
220 V. 220 V. 230 V. 
200 V. 200 V. 410 V. 
180 V. 180 V. 190 V. 
160 v 170 V. 
É B B E E 


Fio. 5.—DI AGRAM SHOWING RELATIVE ELECTRICAL CONNECTIONS BETWEEN 
AUTOTRANSFORMER AND . PREVENTIVE COIL, AND VOLTAGES APPLIED TO 
MOTORS FOR THE SEVERAL POSITIONS OF MASTER CONTROLLER. 


Special attention may be called to the magnet for brake valve. This 
is so interconnected with the master controller and driver's brake 
valve that the power will be shut off from the motors and the brake 
applied throughout the train should the driver remove his hand 
from the master controller for any reason. 


DISCUSSION. 

Mr. 8. L. PEARCE (the chairman) said he would be very glad if Mr. 
Schoepf would enlarge on the points of difference between the straight 
series single-phase motors and repulsion motors for the main line work- 
ing and their relative advantages and disadvantages, The fact that the 
engineers of both the General Electric Co. of America and the Westing- 
house Co. favoured the former for railway work was rather noticeable as 
against the Continental firms’ advocacy of the latter. It would be inter- 
esting to the meeting to know of any of the technical considerations 
which induced the engineers for the London, Brighton & South Coast 
Railway to adopt the Winter-Eichberg system of single-phase motors, 

Mr. W. CRAMP eaid that to those who, like himself, had the oppor- 
tunity of seeing the single-phase locomotive at Old Trafford, the Paper 
was especially interesting. For in this equipment one was struck by the 
perfect control, all operated from a tiny box on the dashboard not one 
quarter the size of the ordinary tramcar controller. The beautiful way 
in which the electro-pneumatic switches closed in proper order, and the 
vitai d perfect commutation under most trying conditions, were 

ints which appealed to anyone acquainted with traction problems. 

hile they were all much indebted to Mr. Schoepf for his Paper upon 
this ingenious series-motor equipment, he thought the author was 
not quite fair to other types of single-phase commutator motor. He 
(Mr. Cramp) classified the various types of single-phase commutator 
motors as follows: (A) 1. Plain series. 2. Neutralised series (Westing. 
house, Finzi, &o.) 3. Compensated series (Eichberg). (B) 1. Plain repul- 
sion. 2. Neutralised repulsion. 3. Compensated repulsion (Latour). 
In this classification (B) 1" was the original repulsion motor consist- 
ing of laminated alternating-current field with direct-current type 
armature and commutator, the brushes being short-circuited and set 
at an angle to the main field. Thus the excitation was not provided by 
the armature. The motor (B) 2” could fairly lay claim to the advan- 
tages of both series and repulsion type. Now in comparing these various 
motors they had to consider six points—viz. ; (1) Torque, (2) efficiency, 
(3) power factor, (4) starting conditions, (5) commutation and (6) fre- 
quency. Taking these points in order, all the motors had the same 
torque characteristics, and in respect to torque per ampere they were 
about equal. With regard to efficiency, the compensated and neutra- 
lised motors were usually slightly lees efficient than other forms 
by the loss in their extra windings. The power factor of the repulsion 
motor was not quite so good as that of the straight series motor, 
but, of course, compensated motors were the best in this respect. 
At starting, the repulsion motor was quite as good as its rival, 
possessing excellent torque and accelerating smoothly and well; but it 
was in commutation that the series motor scored, as salient poles could 


be used, while a small air-gap and a resaltant practically rotating field 
were essential for the repulsion motor. Lastly, for different frequencies 
the repulsion motor was far better, since for anything like reasonable 
efficiency at full load the series motor had to run well above synchronism, 
while the repulsion motor only ran at about three-quarters synchronous 
speed. Thus repulsion motors could be built for frequencies of 40^ per 
second, in which case series motors were almost out of the question. This 
was of special importance in England, where they might wish to use 
alternate-current commutator motors in connection with ordinary lighting 
circuits. Coming now to the matter of control, almost any system suit- 
able for one type of motor was suitable for the othera; but they had a 
choice of systems with repulsion motors that did not exist with series 
machines, For they might effect the control by rotor resistances as was 
done in the Schiiler motor and the ordinary induction motor. It was this 
which enabled us to put a high voltage on the stator and get rid of the 
bulky transformer. He did not understand Mr. Schoepf's statement that 
& given repulsion motor must have its field winding adapted to one 
voltage. What was the objection to grouping a multipolar field in series 
or parallel for different pressures? He should like to call attention to 
the use of the “ preventive coil," which seemed to fulfil the same fanc- 
tion as the resistance coil in the ordinary accumulator switch. : 

Mr. COWAN referred to the Paper read eight years ago by Mr. Atkin- 
son and to experiments which he and Mr. Atkinson had carried out on 
similar problems. They could not get over the excessive sparking, 
although they obtained variable speed and variable torque. 

Mr. K. E. O'BRIEN asked if the author used air-cooled transformers. 
He thought the man who was responsible for the repair and maintenance 
of repulsion motors, arranged as Mr. Cramp suggested, with tappings on 
the 6,000 volt stator winding, would be likely to go stark staring mad. 
Mr. CRAMP said his proposed arrangement was shown diagram- 
matically for a two-pole motor in Fig. 6. The high-tension mains were 


Fic. 6. 


connected to the coil E, which excited not only the field FF, but also the 
secondary coil B in series with the usual armature and neutralising coils 
NN. It seemed to him that by this arrangement excellent commutation 
could be secured with a good series characteristic, while a high-tension 
stator winding, E, was possible without any fear of the attendant being 
driven stark mad. 

Mr. SCHOEPF, in reply, said he could give no reason for the London, 
Brighton & South Coast Railway adopting the A.E.G. system. The 
straight series motor was a good starting motor, but the repulsion motor 
was a better running motor. Lighting had not to be considered in dealing 
with motors which were for tramway work. At 40 per second the com- 
mutation would be bad for all types of motors. The London, Brighton & 
South Coast Railway, however, ran arc lamps off their 25 — supply, and 
had no trouble with the lighting. He preferred oil-insulated air-cooled 
transformers. 


—— - ~ æ 


A NEW SINGLE-PHASE COMMUTATOR MOTOR.” 


BY V. A. FYNN. 
(Continued from page 891). 


In order to illustrate more fully the properties of these motors, a 
number of curves are appended which have been obtained by actual 
tests on some of the smaller motors built. These machines have 
not been chosen as exemplifying the best results which can be 
secured, but were selected because comparative tests are available, 
and these, it is thought, will present the greater interest. 

The motor No. 1 was built into the frame of a standard 50-cycles 


4-pole machine, which, as an asynchronous squirrel-cage single- 


phase motor, gives J B.H.P. continuously, at some 1,460 revolutions. 
It was fitted with an experimental continuous-current armature, 
and tested both as a plain shunt-induction motor, with a rotor short- 
circuited along two axes stationary in space and displaced by z n 
degrees (see Fig. 1), and as such an induction motor, with the addi- 
tion of the improvements described in this Paper. (See Fig. 15 or 17.) 

The armature was not of the most suitable design, but as the same 
one was used in both cases, the comparison is fair, and clearly 
shows the enormous advantage of the compensation. The curves 
relating to the first test are shown in Fig. 18; those relating to the 
second in Fig. 19. It can be seen that the addition of the author’s 
compensating winding caused the no-load current to fall from 9:8 
to 8'7 amperes, and the power factor to rise from 0°38 to 0°78, while 
the maximum efficiency rose from 32:8 to 49°5 per cent. Whereas, 


* Paper read before the Institution of Electrical Engineers, March 8th, 
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without ss ear the output at maximum efficiency was 
0:7 B. H. P., with compensation it reached 1:25 B. H. . In the first case 
the speed dropped to 1,235; in the second, and notwithstanding the 
greater output, to only 1,285; the respective power factors being 
0°665 and 0-985. With a more satisfactory armature both motors 
would be improved; their relative performances, however, would 
remain the same. With such an armature the compensated motor 
gives a continuous output of 1:25 B. H. p., and shows a smaller drop 
in 8 The efficiency in this case is about 3 per cent. less than 
than that of the corresponding squirrel-cage motor. 

A comparison between an asynchronous induction motor with 
squirrel cage and a motor of this new type is afforded by Figs. 20 
and 21. The same frame, No. 2, has been used in both cases; it is 
that of a standard single-phase motor giving continuously 1°5 B. f. p. 
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Fic, 18.—Moror No. 1. 220 Vorrs, 50 PER SEC, 


at 50 cycles and about 1,460 revolutions when wound for four poles. 
This machine had never been built with six poles, on account of the 
bad performance expected at the lower meen 

As an experiment it was wound for six poles, and the result of 
the tests is shown by the curves in Fig. 20. The machine in this 
form is of no practical value, as can be gathered from these curves, 
and it gets too hot. The densities would have to be much reduced 
to keep within the limits of temperature rise, and to reduce the no- 
load current as far as possible. With six poles an output of about 
0:95 B. H. p. could be obtained, with a no-load current of not less than 
70 per cent. of the full-load value. Preliminary tests showed that 
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Fic, 19.—-Motor No. 1. 220 Vouts. 50 W PER SEC. 


sufficiently good results would be obtained with the addition of the 
author's improvements. This stator was re-wound for 250 volts (to 
suit a certain supply circuit), the densities being kept practically 
the same: speaking exactly, they were lowered by 4 per cent. The 
result was a good commercial machine, and is illustrated by the 
curves in Fig. 21. In this form 1:8 B. H. P. can be obtained continu- 
ously from that frame when wound for six poles. Comparing the 
two sheets of curves, and reducing the stator current of the first to 
250 volts, we find that at no load the speed has risen from 950 to 
. 1,060, the power factor from 0°2 to 0°78, whereas the current has 
fallen from 7 to 2:5 amperes. At full load the speed is now 950 
instead of 960, the power factor 0°952 instead of 0°68, the current 
6:8 instead of 9 amperes, the efficiency 59:5 per cent. instead of 


62:5 per cent., whereas the maximum torque which the motor can 
exert before pulling up has risen from 1°75 to 29:25 mkg. The 
maximum output, which of course takes the speed into considera- 
tion, has only increased by some 8 per cent. This improved motor, 
which is one of a standard series, easily starts with a pull of 
2:5 mkg., that is 2:5 times the normal, while there is no sparking at 
the commutator either at starting or under normal running con- 
ditions. 

Motor No. 8 shows another case where an ordinary squirrel-cage 
single-phase motor absolutely fails, whereas the new compensated 
motor gives excellent results. Frame and winding are identical in 
both cases. The results with the squirrel-cage are shown in Fig. 22, 
those with the new motor connected as in Figs. 15 or 17 are illus- 
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trated in Fig. 28. The frame used is that of a standard single-phase 
four-pole motor generally wound for four poles 50 cycles, and giving 
under these conditions 6 B.H.P. continuously. This frame was now 
wound for eight poles and 85 cycles ; the test with the squirrel-cage 
showed that the machine was practically useless, whereas the results 
obtained with the new arrangement are quite good. This particular 
machine was designed for intermittent load. A comparison of the 
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main data shows the following results at no-load: the speed of the 
squirrel-cage was 1,270 as against 1,355, the no-load current 41 as 
against 12°8 amperes, the power factor 0°19 as against unity. The 
maximum brake-horse-power available was 5*5 and 8 respectively, so 
that the squirrel-cage could not be worked normally at the required 
normal load of 5 H.P. The maximum efficiency is better by 2 per 
cent. for the compensated motor, reaching 66 per cent. at full load. 
The curves, Fig 23, also show the variation in the rotor currents 1n 
the C and D axes, as well as the value of the auxiliary E.M.F. 
(D volts) impressed on the D circuit. It has already been said that 
the overload capacity of these motors depended greatly on the value 
of this E.M.F. In this ease the experiment was tried. With 
10:38 auxiliary volts on the D brushes the power-factor was unity, 


924 


THE ELECTRICIAN, MARCH 23, 1906. 


the speed 1,266 revolutions, the output 7:97 B. H. P. at 63:1 per cent. 
efficiency, and the overload capacity 9 B. H. p. The current in the 
D axis rose to 110-5, that in the C axis to 174°5 amperes. It is 
owing to this large current in the latter axis that the efficiency was 
a little lowered. At lighter loads the current taken by the motor 
was leading. These last results have been added with the object of 
showing that care must be exercised in the predetermination of the 
auxiliary E.M.F.: if this be chosen too high the efficiency might 
suffer for the reasons already set forth. Particular care is required 
when high densities are adopted. The current in the field axis 
follows the same Jaws as an ordinary magnetising current. 
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We have so far been comparing the performance of the squirrel- 
cage motor with the new motor without auxiliary short-circuits in 
the armature, and have found that, at least for the smaller sizes 
and the lower periodicities, the latter is at a slight disadvantage 
with regard to efficiency; but even this disadvantage nearly dis- 
appears if, after the machine has been converted into a shunt-in- 
duction motor by short-circuiting the rotor along two stationary 
axes, several points of the rotor are also short-circuited according to 
the diagram in Fig. 12. This increases the efficiency of the motor 
by{several per cent. But even then the comparison is not really a 
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fair one, since the starting properties have not at all been considered. 
There is no known method of starting an ordinary asynchronous 
single-phase motor which will bear the least comparison with the 
one here described ; the most effective all make use of rotors pro- 
vided with slip-rings ; and it would be more correct to compare with 
this new type that form of the ordinary induction motor which 
allows of the best starting torque being obtained. If this be done 
the ordinary induction motor entirely loses its one remaining advan- 
tage, since the use of the slip rings at once lowers its efficiency. 

In Fig. 24 is shown a set of curves illustrating the starting per- 
formance of motor No. 3. The point of the starting switch to 


which this set of curves corresponds is one for which the propor 
tion of ampere-turns in the S, and Si windings is as 1 to 3:5. 
Similar sets of curves would be obtained for other points of the 
starting switch. The full-line curves illustrate in detail the per- 
formance of the motor with varying load as a series-induction motor 
(D circuit open). The speed for any given torque could be increased 
or decreased by moving the switch forward or backward. The 
dotted curves were obtained by gradually closing the shunt-exciting 
circuit, beginning with & resistance of half an ohm in circuit when 
a speed ef 860 revolutions (two-thirds of normal) had been reached, 
reducing this to 0:15 ohms and then cuttingit out altogether. It is 
seen that the available torque never sinks under 2:78 mkg., which 
corresponds to the full load, and that the speed curve is regular 
enough for all purposes. The maximum torque obtainable, however, 
only just reaches twice the normal. The auxiliary E. M.F. employed 
was the normal—z.e., 6:5 volts—and was practically constant. Had 
the auxiliary E.M.F. been raised a little at starting and the shunt 
circuit closed sooner, say at about 600 revolutions, a rather more 
gradual speed curve would have been obtained. Such fine adjust- 
ment is, however, quite unnecessary for practical purposes; it is, 
indeed, quite sufficient to directly close the shunt circuit at about 
two-thirds of the normal speed; the dotted curves remain much the 
same; the kick in the stator-current curve is, however, more pro- 
nounced, and as nearly as could be observed the current rose 
momentarily to 68 amperes when the torque was kept nearly con- 
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speed, so that in reality the current would not rise to 68 amperes, 
and it is thought that the dotted curves represent more nearly the 
conditions which would obtain in actual practice if the shunt circuit 
were closed at two-thirds of the normal speed without the inter- 
position of resistances. 

It remains for us to deal with a modification of this motor, but 
capable of developing without increase of pressure at the terminals, 
and without starting apparatus of any kind, a torque at starting at 
least four times the normal on circuits of 50 periods. This machine 
is particularly well suited to do duty where a series characteristic is 
required, and since it can be converted into a constant-speed machine 
at any time, and with the greatest ease, it is also suited for ordinary 
work, more particularly, however, or elevator service on high- 
periodicity circuits, and where specially great starting efforts are 
needed, together with freedom from racing. It has been shown that 
the rotor winding in the axis DD is made use of in the shunt-induc- 
tion machine as the field winding. It is clear that if it can be used as 
a shunt-exciting winding it can be also used as a series-exciting 
winding. The author has found that, for the purpose of starting 
and specd regulation, à very marked improvement can be secured 
by connecting the rotor winding along the axis DD in series with 
the field winding 5, disposed on the stator, and also in series with 
the transformer winding 81. Going a step further, he also con. 
nected the winding S,, providing the auxiliary E. M. F. for improving 
the power factor when working at & constant speed, in series with 
the windings already enumerated. These connections are shown 
diagrammatically in Figs. 25 and 26 for both directions of rotation. 

By this change of connections the nature of the machine is not 
altered in any way ; it is still nothing more than a series-induction 
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motor. As before, the stator group S, induces the armature cur- 
rent, but instead of all the motor field winding being disposed on the 
stator, part of it is also disposed on the rotor; the rotor winding 
itself in the axis DD doing duty as such. 

The winding S, has a small E.M.F. generated in it which is co- 
phasal and of the same direction as the E.M.F. impressed on the 
motor, and consequently increases the total active E.M.F. The 
advantages secured are manifold. As before, the machine can be 
designed to take as little current as may be desired on the first 
point of the starting-switch without the help of external resistances, 
transformers and the like, and with less turns in the group S, than 
were previously required. Whereas before, when the rotor field 
winding was not in series with the stator field winding, the starting 


Fia, 25. Fio. 26. 
torque fell to zero as soon as all the stator field winding was cut 
out, now the starting torque reaches a maximum at that point. 


This last difference is of extreme importance for heavy work, and 
particularly so for lift work. This modified motor shows a 
very much better power factor when running as a series machine, 
the reason being that the E. M. F. (ER) generated at the D brushes is 
nearly opposed in phase to those components of the E. M. F. impressed 
on the terminals which go to balance the E.M.F.’s of self-induction 
generated in the motor windings. The phase of the E.M.F. due to 
S, tends to coincide more and more with the motor field as the motor 
speed increases. The field brushes D, which before were idle daring 
the greater part of the starting period, are now madc use of from the 
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very beginning and with the greatest benefit. As to the conversion 
of the motor into a shunt-induction machine, it is almost simpler 
than before; all that is necessary is to short-circuit gradually, or 
suddenly, the points in the connections marked 5 and 6. If a resis- 
tance W is connected in parallel to these points, the speed can also 
be 1egulated to some extent by its help. The higher the resistance, 
the nearer will the characteristic of the motor approach to a series 
characteristic. A reduction of this resistance tends to bind the 
motor more and more to its natural constant speed; decreasing its 
speed if the same happens to be above the normal, and increasing 
it if it happens to be below the normal. 


For the purpose of short-circuiting the points 5 and 6 at approxi- 
mately the natural or synchronous speed, the author has devised a 
very simple centrifugal arrangement which can be fixed on the 
motor shaft outside the frame and which secures a quick make and 
break; in this way the controllers for lift work, for example, are 
greatly simplified. Such a short-circuiting device will operate well 
within 15 per cent. (up or down) of the prescribed speed, so that 
every shock is absolutely avoided. It is only necessary for the 
various windings which have been enumerated to be in series rela- 
tion to each other; they need not be connected in series directly, 
it being possible and sometimes very useful to interpose series 
transformers. 

As an illustration of the advantages to be gained by this improved 
means of starting, some tests carried out on No. 3 motor are graphi- 
cally reproduced in Fig. 27. The transformation ratio from stator 
to rotor was 2'68 to 1. Notwithstanding that no transformer was used 
to feed that part of thc field winding which is disposed on the rotor, 
the connections E exactly as shown in Fig. 25, the improvement 
secured is very marked indeed—with the same starting current a 
27 per cent. greater torque was obtained ; in other words, a torque 
2:5 times the normal, with rather less than twice the normal cur- 
rent, and this with a small 8 pole motor on an 85 cyele circuit. 
Apart from this, the properties of the motor as a series-induction 
machine (full lines) are vastly improved, the maximum power factor 
rising from 0:82 to 0:975, the maximum cfliciency from 57 to 66 per 
cent., and the maximum brake horse-power from 6°56 to 7°6 The 
dotted curves show what would happen if the centrifugal device re: 
ferred to acted at 15 per cent. below the normal speed. In order to 
carry out this test the rise of speed was watched on a tachometer, 
and the points 5 and 6 were short circuited at aspeed of 1,10U revo: 
lutions. The transition to shunt operation is even more perfeot 
than in the previous case. 

(To be concluded.) 


ELECTBIC WINDING CONSIDERED PRACTICALLY 
AND COMMERCIALLY.* 


BY GERALD HOOGHWINKEL. 


For an electrical winding plant desigoed for a daily output of 
2,000 tons from a depth of 600 yds., the writer calculated a steam 
consumption per useful horse-power-hour in ordinary every-day 
practice of 80 is dry steam at 160 Ib. pressure. The corresponding 
figure for the Zollern II. Colliery, which was obtained much later 
by an official test of the German Boiler Insurance Co. in the be- 
ginning of lest year, during an ordinary day's (24 hours) running, 
including the winding of 1,000 men (at reduced speed), rope inspec- 
tion and the loweriog of materials, came to 291b. cf steam by an 
output of 2,500 tons from 330 yds. This engine, however, is designed 
for nearly double that output, so the figures would have been con- 
siderably better for the full output. During an eight hours' shift, 
raising 1,300 tons of coal, the steam consumption was only 24 Ib. A 
still lower figure was obtained at the De Wendel Colliery, where 
25 Ib. of steam were required per useful horse-power-hour in 24 
hours (3,000 tons, 770 yds.). For electrical winders of this class 
and output, 25 Ib. of dry steam of 150 lb. pressure per useful horse- 
power-hour on the rope may, therefore, be considered a correct figure 
proved in actual every-day practice. 

The other figure previously obtained by the writer was 100 lb. of 
steam (at 1001b. pressure) as an average figure of existing steam 
winders per useful horse-power-hour on the rope ig every-day 
working. This figure was obtained by averaging over, 50 collieries, 
while discarding all those above 200 lb. Steam-winder makers 
have challenged this figure, giving 401b. or even 301b of steam per 
horse-power-hour, but even granted that such a figure per useful 
(coal only) horse-power-hour on the rope could be obtained during 
steady winding, the long stops and slower winding of miners and 
timber would soon bring this figure to a level of at least 50 Ib. with 
the best winding engine, running condensing. 

The very examples of modern steam winding given by Mr. 
Mountain in his recent Papert and taken from actual practice 
correspond to steam consumptions of from 140 Ib. to 150 Ib. steam 
per useful horse-power-hour, while 125 lb. of steam was required by 
the winding engine at the Hulton Colliery, the manager of which 
put his steam consumption at 251b. per horse-power-hour. The 
enormous savings in steam consumption and coal may, therefore, be 
estimated by these practical results. But wages are also reduced. 
The engineman at the winding engine need not be such a highly- 
paid mechanic as necessitated by the steam-winding engine, as the 
winding is much simpler and easier, and nearly all automatic, 80 
that overwinding and too quick braking need not be feared. As no 
separate boilers are needed for the winding plant (the electric power 
station supplying the total plant at the colliery), no separate stokers 
are required, but only a small proportionate part of the wages at 

* Abstract of a Paper read before the Neweastle Local Section of the 


Institution of Electrical Engineers last Monday. 
t See Zhe Electrician for February 9th, p. 658. 
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the power house. Less wear and tear, and, therefore, maintenance, 
on steam engines (steady load), winding ropes (no jerkings and 
vibrations due to piston throw) and frame complete the other savings. 

The fact that the results of Mr. Mountain’s comparisons show 
such a disadvantage to the electrical winder, notwithstanding 
savings on every item in the running costs, points, therefore, only 
to an absolutely incorrect system of comparing the various figures 
and results. To compare costs of steam winders with outputs 
varying between 850 and 8,860 tons per day, and lifting from depths 
varying between 372 yds. and 678 yds., and the same costs of a 
single electric winder winding from great depth and of an uneco- 
nomical type, is, to say the least of it, unfair. A separate gene- 
rating plant for the winding engine is out of the question, at least in 
new 9 In his example of the Zollern Colliery, Mr. Mountain 
saddles the winding plant with the cost of one generating set of 
1,100 kw., or half of the total plant installed, while the actual 
requirements were only 200 kw. 

Having obtained the number of useful horse - power-hours, either 
per 100 tons in 24 hours or per year, the question is the amount of 
steam required per horse-power-hour in the case of steam winding, 
and the number of kilowatt-hours in the power station in the case 
of electric winding. The first figure can be obtained in Mr. 
Mountain's examples from the amount of coal burnt per 100 tons 
wound, and the other figure is either given by the existing power 
supply or may be easily estimated. The efficiency between useful 
horse -· power-hours and units at the balancer terminals in the 
Zollern winding engine was 60 per cent., and 50 per cent. may, in 
all cases, be considered normal, so that 1:5 units at the balancer are 
required per useful horse-power-hour onthe rope. Moreover, it has 
been found that this figure does not vary materially with the 
capacity of the winding engine, and may be taken as correct for 
four, six or eight-tub winders. 

The value of the coal used for steam-winding purposes has gene- 
rally been fixed in a very arbitrary manner. As a rule it will be 
found that it does not pay to use unwashed slack and dirt in boilers, 
even putting the value at the very low price of 1s. 6d. per ton. In 
modern colliories on the Continent and in the States washed clean 
coal is used in the boilers, priced at 6s. to 8s., and the slack and dirt 
is coked in coke ovens or burnt in gas producers. This is a point 
the writer wishes to impress on the minds of all colliery managers. 
To take two extreme cases, the writer proposes to treat the case 
where the fuel has a value of 10s., and another where the fuel is 
supposed to have no market value at all. If the case is proved for 
ioi two cases, the same may be said for all intermediate fuel 
values. 

Steam Winding.—Taking coal at 10s., the generating costs per 
1 ton of steam, including wages, coal, maintenance of boiler house, 
interest, &c., are about 2s. 6d., or taking 601b. per horse-power-hour 
as a minimum with the best modern engines about ld. per useful 
horse-power-hour. With fuel costing nothing, this figure will be 
about 0 4d. per useful horse-power-hour. 


Electric Minding. — Taking coal at 10s., the generating cost per 
unit in a colliery power station or larger public power supply station 
(but with much lower load factor), including interest and deprecia- 
tion, as before, is about 0'4d., or as we have 1'5 units per useful 
horse - power - hour, 0°6d. per horse-power-hour. With fuel costing 
nothing this figure becomes 02d. As a test we may take the Hulton 
Colliery with fuel at 5s. 6d. per ton, which would mean 07 5d. for 
steam generating per horse-power-hour in the writer's calculation, 
or per 100 tons wound 9s. for boiler-house costs, add 1s. 7d. for 
winder’s wages, and we get 10s. 7d., while the actual figure was 
10s. 73d. e can see that, compared on a correct and logical basis, 
with figures taken from actual practice in both cases, the savings 
in fuel are considerable, and very much more than shown by Mr. . 
Mountain’s calculations, based on a wrong application of the other- 
wise correct figures of steam-winding costs. The winder's wages 
may, for the present, be taken as equal. The only result of actual | 
electric winding given is the Grand Hornu Colliery, which is | 
equipped on the pure three-phase system, and, therefore, wasteful, 
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system, which has since been discarded by the makers, is unfit to 
be compared as a modern electric-winding engine. The fuel con- 
sumption given per 100 tons wound is four times as much as even 
in Mr. Mountain’s own calculated example; surely a proof that 
either the plant must be hopelessly wasteful or Mr. Mountain’s 
figures wrong. Against this the writer wishes to put two more 
modern winding engines on the Ilgner systein— the Zollern engine 
and a larger one at the De Wendel Collieries—and compare these 
results with Mr. Mountain's calculated one (Table I.). The cost of 
coal has been taken at 2s. 6d. per ton, having an evaporative power 
of 74, while double shifts are worked in both cases. 


Table I. 
| Zollern II. |Mr. Mountain's 
FI electric winder. case. 

Coal wound per day of eight hours...... 1,350 tons | 1,500 tons 
Depth of shaft. 880 yds. | 500 yds. 
Weight of coal per wind .............. 4776 tons 3 tons 
No. of winds per day of 24hrs. (two shifts) : §21 | 1,000 
Weight of cages, $c... ................ 2305 tons 3 tons 
Time of wind...... ——— Marat ene 104 seconds | 57 seconds 
Maximum speed at present............ 35 ft. per sec. 36 ft. per sec. 
Coal burnt per day of 21 hours ó tons | 8°50 tons 
Cost of coal burnt per 100 tons wound. 6d. ls. 4d. 
Cost of winding plant ..... . | £10,000 | £10,500 
Total cost of proportionate part of gene- 

rating station 55 ! £4,000 | — £5,700 
Wages per 100 tons wound, oil, &c. .... | 114d. ls. 43d. 
Total cost of winding per 100 tons. Is. 64d. | 2s. 1l¢d. 
Ditto, including interest and depreciation | 58. 74d. | 103. 114d. 


The winding plant at the De Wendel Colliery cost £15,000 com- 
plete, and is doing at present 1,400 tons in eight hours from 770 yds. 
The current supplied from the colliery power station costs, including 
depreciation and interest, 0°2d. (coal at 1s. 6d. per ton) per unit, or 
per useful horse-power-hour at the shaft, O 3d. This gives us per 
100 tons wound, 6s.; wages of winder, oil, &c., 6d.— total 6s. 6d. ; 
and including interest and depreciation on £5,500 (excess of electric 
over steam winder), 7s. 74d. Now, taking into account that the 
engine is built for 50 per cent. more output, and is winding at 
present from 70 yds. more depth than in Mr. Mountain's case, his 
figure for modern steam winding may easily be reached on the full 
output, and superseded, if one includes stops for rope inspection. 
At all events, it compares very favourably with his estimated 
12s. 5d. for electric winding. Some comparative figures of modern 
steam and electric winders are given in Table IT. 

The writer considers main winding not only a suitable application 
of electric driving, but the principal and most urgently needed appli- 
cation of electricity to colliery work. At the present time over 35 
electric winders of heavy outputs are being constructed by one firm 
alone, several being repeat orders. Surely, although 1t may not 
be a proof, it must be admitted that those facts do not confirm 
Mr. Mountain’s gloomy conclusions as to the future of electric 


winding. 
DISCUSSION. 


Mr. VESEY BROWN was of Mr. Mountain’s opinion that, for heavy 
winding, steam plant was more convenient and simpler than electric 
plant. There was no double conversion, less risk of auxiliary machinery 
going wrong, and a more experienced staff would be required for electric 
than for steam drive. Another point which would somewhat be against 


a a centralised power house was that the Board of Trade required a separate 


unit at each pit to raise the men in case of an accident at any one pit, 
Mr. MOUNTAIN said he had seen the Zollern II. power house, which 
was one of the finest of its kind. It was necessary to have duplicate 
plante in case of accidents, and that put out of the question the use of a 
single generating station. The winding engine, which could be coupled 
directly to the winding drum, could be of as high a class and as high 
efficiency as that connected to the generator, and the conversion loss 
which Mr. Hooghwinkel stated as 40 per cent. was entirely eliminated. 
With costly coal, small outputs, long distances and grouping of collieries, 
there might be a future for electric winding, but with heavy loads and 


as the starting and stopping losses are not compensated. This large outputs he considered steam to be preferable. In Table I. of 
Dee ee Lk ke Table II.—Modern Steam Winders, 
; Coal raised per 24 hours, : Depth of shaft, | Value of coal! Lb. of steam | Total cost per | Mr. Mountain’s 

Name of colliery. in tons. in yards. per ton. | per useful R.. hr. 100 tons. estim d figures, 
Bolsover Colliery ........ wees 2,000(10hr shift) © 372 ET 140 33. 33d. x 
Hulton Colliery.............. 310, later 1,000 (10 hr. shift) 440 | 58. 6d. 125* 19s., later 12s. 6s. 91d. 
Bilkstone Colliery............ | 1,800 (10 hr. shift) | 835 bs. 80 6s. AS d 
Denaby and Cadeby Colliery ..; 8,860 (14 hr. shift) 763 1s. 6d. 70 58. 7d. 78. 24d.! 
H. Rhodes’ Colliery .......... | 8,186 (11 hr. shift) 550 3s. 60 48. 6d. 58. Gd. 
Sherwood Colliery............ | 8,600 (174 hr. shift) 410 38. 74d 507 6s. 34d. P 

Modern Electric Winders. 

Zollern II. Colliery .......... 2,500 (16 hr. shift) 330 2s. 64. 29 5s. 94d. | 138, 9 
Zollern Colliery (full output) .. 4,000 (16 hr. shift) 550 28. G d. 25 4s. 44d. 175. 7 
De Wendel Colliery .......... 3,000 (16 hr. shift) 770, later 990 Is. 6d. 25 78. 54d, 12s. 5d 


* Running at present at 30 per cent. load. 


+ Superheated steam and forced draught. 
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the Paper under discussion, tome figures were not correct. For instance, 
1,350 tons should be 1,280 tons in the first column, and the maximum 
speed was more like 9 ft. per second than 35 ft. per second as mentioned. 
Then the wages per 100 tons wound, oil, £c., were given as 114d. This 
was too low. Under the column relating to Mr. Mountain's case, the 
weight of coal per wind should be 3:6 tons instead of 3 tons, and the 
weight of cages, &c., should be 5:5 tons instead of 3 tons. The total cost 
of winding per 100 tons should be 2s. 7d. instead of 2s. 114d. Taking 
into consideration these alterations, the figures would work out very near 
each other. Many boilers were made to burn dirty coal, and some col- 
lieries would have to cart dirt away if it were not burnt. At one colliery 
it cost as much as 3d. a ton to deal with dirty coal, a considerable amount 
of which was burnt in the boilers for steam raising. He did not think 
that the term of useful horse-power hour applied itself to colliery work, as it 
was the cost per 100 tons wound what the colliery manager or engineer 


wanted. 

Mr. RUTHERFORD had been over the German mines mentioned in 
the Paper and noticed that the Germans were very siow at banking, and 
also tbat too many men were employed at the bank. 

Mr. FUTERS said the colliery manager required to get the coal out 
of the pit as quickly as possible. It was very often a matter of output 
against time, in which case the manager was willing to spend extra money 
to increase the output. 

Mr. HOOGHWINKEL, in reply, said that all the wages were taken 
from Mr. Mountain’s Paper, and were not German rates, which were not 
quite so high as English rates. Colliery winding was the worst example 
for an engine to be applied to. As regarded electric machinery breaking 
down, it was his experience that it was the steam side of a station which 
broke down more frequently. 


CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. |} 


Resonance in Wireless Telegraphy.— Continuing his resonance 
researches, G. W. Pierce has passed from the electromagneti- 
cally-connected wireless telegraph circuits to the direct-coupled 
type. The sending station consisted of an auto-transformer 
instead of the Tesla arrangement of the previous experiments. 
The high-frequency oscillations in the sending antenna were 
produced by the discharge of a condenser through some of 
the turns of an inductance in the mast circuit, a form 
employed in several commercial systems. He finds that the 
resonance is by no means as sharp as it is in the electro- 
magnetically-connected type. "Tuning the receiver by a vari- 
able capacity shunted about tho instrument, he found that 
with a constant sending circuit and a constant source of 
waves the current received in a circuit, brought to resonance 
hy a capacity in shunt, is proportional to the square of the 
height of the receiving antenna measured from the “ effective 
ground." The author proceeds to discuss the image theory, 
which supposes that the action in the grounded circuit with 
the receiving instrument near the ground is the same as it 
would be if, instead of being grounded, it should be symmetri- 
cally duplicated below the surface of the earth. Of course, 
in actual systems the grounding is not perfect, and, therefore, 
the symmetrical image gives only approximately an equivalent 
system. This theory was submitted to tests by comparing 
resonance curves with various forms of grounded circuits with 
the corresponding curves taken with an “image circuit” in 
the place of the ground. The results show a good agreement 


with the theory. ! 
LG. W. Perce, Physical Review, March, 1906.] 


Sparking at Break.-—Lord Rayleigh has discussed the rela- 
tion between the energy given to the secondary of an induc- 
tion coil when the primary current is broken and the velocity 
of separation of the contacts of the break of the primary. He 
showed qualitatively, breaking the primary circuit by means 
of a rifle bullet, that in some cases a greater potential was pro- 
duced in the secondary than when an ordinary break was used 
with its optimum capacity, and he came to the conclusion that 
if the break were made with sufficient abruptness, we might 
do away with the primary condenser altogether. J. C. Hub- 
bard has further studied this question in the hope of finding 
relations between the constants of an oscillatory electric circuit, 
such as the primary of an induction coil, the initial current, and 
the velocity with which the contacts of the break are separated, 
when the conditions are just sufficient to prevent sparking at the 
break. By neglecting the “ lag " effect in the spark, a theoretical 
relation was found, and may be roughly expressed by saying 
that the velocity of break necessary to prevent a spark will be 


proportional to the frequency of oscillation and a linear func- ' 


tion of the maximum induced potential, the latter implying & 
linear relation between velocity of break and inital current. 
The necessary velocity of break was found experimentally to 
be: A linear function of the initial current ; for given current, 
increasing in value in a manner consistent with the equation 
when the capacity is diminished ; and diminishing according 
to the equation when the inductance is diminished. The 
5 that the lag of the spark might be neglected did 
not hold true, but would do so if the time were great enough 
to allow the gas to be sufficiently ionised. The velocity of 
break is lessened by any condition which causes the absorption 
of energy from the primary, such as a closed secondary, hyste- 
resis and heat losses. 
[J. C. Hussard, Physical Review, March, 1900.] 


Internal Energy of Elements, —VF. Soddy discusses the un- 
known store of energy contained in the chemical elements, and 
the prospect of making it available. Since all matter can be 
regarded as built up out of component elements, it is usual to 
regard the latter as the starting points from which the energy- 
content of all matter is reckoned, and, as a convention, to give 
all the elements zero energy-content. This, of course, as the 
chemical reactions sufficiently show, does not imply that the ele- 
ments are devoid of energy. By a similar convention the 
earth is regarded as possessing zero potential None of the 
material changes dealt with in chemistry are very profound. 
Radio-activity has brought more fundamental changesinto view. 
The large internal energy exhibited by the radium atom cannot 
be regarded as peculiar to radium. Radium in its chemical pro- 
perties is a completely normal and typical olement, and 
possesses a chemical nature almost identical with the inactivo 
element barium. Uranium was known long before its radio- 
activity was discovered, and represents another perfectly 
normal chemical element. Yet uranium, since it produces 
radium with evolution of energy, must possess all the internal 
energy of radium and more. It is probable that the elements 
as a class all possess great internal energy, and that their 
characteristics of stability and permanence, and the failure of all 
attempts to change them by artificial means, are due to the exis- 
tence of this internal energy. The forces at our disposal com- 
pared to those which are exhibited when an atom suffers change, 
are of a different and lower order of magnitude, and itis not to be 
expected therefore that transmutation will become possible until 
we can control more powerful agencies than are at present avail- 
able. Suppose that à way were known in which the element 
uranium, for example, which disintegrates to the extent of a 
thousand-millionth part annually, could be made completely to 
disintegrate in the course of à year. From 1 gramme of the 
element more than a thousand million calories could be evolved, 
and this, if it could be converted into electrical energy, would be 
equivalent to more than 1,000 kw.-hours, and would suffice to 
keep a 32 c.p. lamp burning continuously throughout the year. 
By the expenditure of about 1 ton yearly of uranium, costing 
less than £1,000, more energy would be derived than is sup- 
plied by all the electric supply stations of London put together. 


[F. Soppy, Paper read before the Glasgow Section, Institution of Elec. 
trical Engineers, March 13, 1906.] 


Heusler’s Magnetic. Alloy. Andrew Gray has made some 
very curious observations in the case of a Heusler alloy con- 
taining about 16 per cent. manganese, 8 per cent. aluminium, 
a little lead and the remainder copper. It was originally 
almost non-magnetic. It was heated to 400°C. in a furnace 
and allowed to cool slowly. After having been placed in a 
magnetic field it was found to retain a considerable amount of 
magnetism. It was next heated to 340°C. for about 20 minutes 
and allowed to cool, when it was found that the magnetic pro- 
perties were much more pronounced. The magnetic properties 
were destroyed by quenching from a temperature of 400?C. 
The effect produced by the temperature of liquid air upon the 
material in its quenched and, at ordinary temperaturea, nearly . 
non-magnetic condition was now investigated aud found to be 
very remarkable. When tested at the temperature of liquid 
air the specimen was found to be more susceptible to mag- 
netism than in its previous best condition, while it exhibited 
very much less hysteresis and retentiveness. The structure of 
the alloy is well brought out by etching with ammonia. 

| (A. Gray, Proceedings Royal Society, March 6, 1906. ] 
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SINGLE-PHASE COMMUTATOR MOTORS. 

Now that single-phase commutator motors are generally 
appreciated and have an assured future before them, it is 
interesting to recall in a brief retrospect the oarly struggles - 
through which they had to pass, to inquire into the reasons which 
retarded their progress, and to venture on a modest prophecy 
as to the direction further developments are likely to take. 
The history of commutator motors for alternating currents may 
be said to date back to 1887, the year when Prof. ELIHU 
THOMSON took out his first American patent for tho repulsion 
motor, although the possibility of running a continuous-current 
series motor with single-phase current had been pointed out 
by Mr. A. SIEMENS in 1884 at the Institution of Electrical 
Engineers, in the course of a discussion on a Paper by Prof. 
W. GRYLLS ADAMS on “The Alternate-Current Machine as a 
Motor.” This Paper described some successful experiments 
in paralleling three De Meritens magneto-alternators and 
subsequently running one of them as a synchronous motor. 
Single-phase networks were already numerous in 1887, but 
they were used in connection with lighting only, for 
the single-phase induction motor had not yet made its 
appearance, In view of this, it is easily imagined how Prof. 
THOMSON's idea took hold of the minds of electrical engi- 
neers of nearly two decades ago who were in search for 
a motor that would run from a single-phase supply. And 
in the years which followed quite a number of eminent 
electricians were striving hard to evolve from the crude 
idea a practical reality. These included such familiar names 
as EICKEMEYER, STEINMETZ, ARNOLD and ATKINSON, to 
mention only a few. The reasons why one and all failed to 
make a commercial success are manifold and complex. The 


\ chief technical difficulties related principally to questions of 
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sparking, power factor and efficiency. These are now being 
overcome, and at that time they were accentuated by the 
high frequencies adopted to keep down the lighting trans. 
formers in size and cost. However, we have far too good 
an opinion of the resource and ingenuity of those pioneers in 
electrical industry to suppose for one moment that they would 
not have ultimately overcome the difficulties mentioned with 
the same success that has attended the labours of recent 
workers during the last few years—i.e., since electric traction 
gave such a mighty impetus to the problem, and has made it 
once more a question of considerable commercial impor- 
tance. The real cause of the early failures, in this country 
at least, lies much deeper, and is closely associated with 
the reaction against single-phase systems in favour of con- 
tinuous-current supply, which was largely due to the in- 
efficiency at light loads and the large no-load losses in 
the small lighting transformers used in the early days. The 
introduction and gradual development of the single-phase 
induction motor did little to stem the wave of reaction, for its 
low power factor, poor starting torque and cumbersome 
starting devices prevented it from ever becoming popular. 
Single phase networks were then frequently supplemented by 
a continuous-current or polyphase supply, so that there was 
less incentive than previously to improve the single-phase 
motor and to return to the commutator motor as a means of 
solving the single-phase motor problem. Among the few who 
still carried on a forlorn struggle was Mr. Lu. B. ATKINSON, 
who developed in the nineties a few small single-phase com- 
mutator motors whose performances compare favourably with 
some of the machines now on the market. To those interested 
in the general theory of alternating-current motors of the com- 
mutator type we strongly recommend the study of Mr. 
ATKINSON’S Paper on the “Theory, Design and Working of 
Alternate-current Motors," which was read at the Institution 
of Civil Engineers in 1898, and is published in the Proceedings 
of this Institution, Vol. CXXXIII., p. 113. It is a model of 
lucidity of exposition, and has probably not been excelled in 
this respect by any of the later publications, which, unfor- 
tunately, are often apt to render a difficult subject more com- 
plicated than it really is. We cannot but think that if Mr. 
ATKINSON had chosen a more suitable manner of publishing 
his results, more attention would have been paid to them. 
Electrical engineers look to the proceedings of the Institution 
of Electrical Engineers and to the electrical Press for an account 
of the progress that is being made in every branch of their 
profession. The acceptance of his Paper by the Institution of 
Civil Engineers and their consequent acquisition of the copy- 
right made it impossible for us to publish more than the 
colourless “ official abstract," which gave no indication of the 
trend of the author's arguments or of the particular value of 
certain parts of the Paper. Moreover, the circumstances also 
prevented him from publishing articles dealing with the same 
subject, although he was at the time an occasional contributor 
to The Electrician. Mr. ATKINSON’S work, therefore, received 
scant attention, and he actually allowed his patents to expire. 
But after the lapse of a few years, electric traction, which had 
been adopted in the first instance for strictly local service, 
began to be considered for interurban and heavy railway work, 
and the demand grew for a practical single-phase traction motor 
which would enable a single trolley wire to be used. Even 
then the Ward-Leonard system of converting alternating to 
continuous current on the locomotive itself was suggested at 
first instead of the use of motors built on Mr. ATKINSON'S prin- 
ciples, and it was even put to the test on an experimental track 
by the Oerlikon Company. But something simpler and 
cheaper was required, and single-phase commutator motors, 


which had in the meantime fallen practically into oblivion, 
were then energetically taken up again. FINZI in Italy, and 
LAMME in America, wero foremost in perfecting the single- 
phase series motor, while LATOUR in France, and Messrs. 
WINTER and EtCHBER in Germany invented and developed the 
compensated repulsion motor. "The repulsion motor pure and 
simple bas not been employed for traction purposes, as far as 
we are aware. Today single-phase traction motors have 
reached a high state of perfection, and are being unhesitatingly 
used for electric traction schemes. 

Spurred by the popularity of the motor just mentioned, 
various designers set themselves the task of inventing a single- 
phase commutator motor with a shunt characteristic, and it is 
satisfactory to note that the first Paper on this class of motor 
was read at our own Institution. We refer, of course, to Mr. 
V. A. FYNN's Paper on “A, New Single-phase Commutator 
Motor" read a fortnight ago. Mr. FYNN’s theoretical 
expositions, considered as a whole, lack that logical arrange- 
ment and clearness of expression which one might wish, but 
the characteristics of actual motors, taken together with the 
author's assurance that the commutation is satisfactory, atone 
for this, and we now only await one further assurance from 
him—namely, that. the machines are made in quantities and 
are purchasable at a reasonable price. The author's remarks as 
to the commutation of these machines were confirmed by Mr. 
W. M. Morpky in the discussion, who had had the opportunity 
of testing a 6 H.P. motor of Mr. FyNN's design in Switzerland 
some months ago, but particulars of a.more commercial 
nature are still desirable. No figures were mentioned in the 
Paper as to the weight and cost of these constant-speed motors, 
but there is no donbt that they are inferior to continuons- 
current or polyphase motors in these respects. Another dis- 
advantage, which is more or less inherent to alternating-cur- 
rent motors of this class concerns the low efficiency. It is 
conceded on all sides—by Mr. FYNN also— that the alternating 
type must always remain inferior to its continuous-current 
rival in this connection. But the difference need not be as 
large as is the case at present, and the immediate development 
will lie no doubt in the direction of improving the efficiency, 
and the weight and cost per horse-power. Still, the need for a 
single-phase commutator motor with shunt characteristics has 
not yet become as great as that for the series type used for 
traction purposes. 

Since the excellent results of Mr. J. E. NokGGERATR'S 
300 kw. 500-volt continuous current homopolar dynamo, 
with its eight sliprings, have become widely known, 


various attempts have been made both in this country 


and on the Continent—on paper at any rate—to design 
an alternating-current motor on a similar principle. On 
first thoughts this would seem fairly simple, considering that 
the alternating supply voltage can be easily and economically 
redueed to a figure most suitable for these machines. But it 
is much easier to design a continuous-current slip-ring motor 
of this type than an alternating-current motor. This is due to 
the fact that it is practically impossible to laminate the mag- 
netic path insuch machines. The field flux enters axially into 
the armature, then bends round, and leaves the armature again 
in a radial direction. It is at once apparent that the stampings, 
in order to follow the curvature of the lines, would have to be 
of a complicated conical shape and the individual stampings 
would, moreover, differ in size from one another. An alternate- 
current motor built on this principle, but with a solid arma- 
ture core, would be out of the question owing to the excessive 
iron losses; so that we fear that the homopolar alternate- 
current motor will long remain what it is now, an interesting 
academic problem. i E 
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THE GREENWICH POWER HOUSE OF THE L. d. G. 
TRAM WAYS. 
(Concluded from page 881.) 


As has already been mentioned, the low-tension switch- 
boards supply not only the two classes of motors on the 
works and the controlling circuit for high-tension switch gear, 
but also distribute current to the tramways near the power 
house. The 220 volt three-phase motor panels are connected 
to the secondaries of static transformers placed behind the 
low-tension switchboards on the first gallery of the engine 
room, in a position which was shown in Fig. 18. The D.C. 
panels are supplied from what is practically a local sub- 
Station in the power house building. Three 500kw. Dick 
Kerr induction motor-generators have been put in for 
this purpose. The machines run at 300 revs. per min., 
and have short-circuited rotors, so that they are started 
from the D.C. side. They follow, in all respects, Messrs. 
Dick, Kerr & Co.'s standard practice for machines of this class. 
The battery charged by these sets has already been referred 
to when describing the exciter arrangements. Adjoining this 
sub-station is a fine workshop fitted with a planer, lathes, 
drilling machine and other tools and accessories for repairs. 
The office accommodation is very ample, and baths, mess- 
rooms, lockers, &c., have been provided for the workmen. 
When the present half of the works is in running order, and 
while the second half is in process of erection, it is probable 
that there will be 300 workmen employed on the site. Mention 
may also be made, in passing, to the oil store, which is kept 
apart from the 1nain stores, and so arranged that the oil can 
be delivered directly from the yard outside. In the oil stores, 
aleo, an elaborate arrangement has been fitted for straining 
the oil for the engines. 

We now come to the pump house, which supplies the circu- 
lating water from the river for the condensing plant. As was 
scen from the block plan of the works, which we published in 
the first part of this article, the strainer house, pump house, 
and valve house are situated on the wharf between the main 
buildings and the river. The river part of the contract has been 
executed to the specification and under the supervision of Mr. 
Maurice Fitzmaurice, C. M. G., the chief engineer to the Council. 
Four 30in. pipes have been laid in the river, sufficiently far 
out to be covered even at the very lowest tide. Three are 
used as suction pipes, cne for each of the centrifugal pumps 
that have been installed, and the fourth serves as a common 
discharge. As a matter of fact, only two 24 in. centri- 
fugal pumps have been put in at present, but there 
is space for a third, which will be erected when the second 
half of the power house is built. One pump is suffi- 
cient to supply one half of the power house, and, of 
course, one spare is sufficient. The pumps were supplied by 
Messrs, Drysdale & Co , and are driven by E.C.C. three-phase 
motors. The capacity of each is 11,220 gallons per minute 
when running at a speed of 365 revs. per min. All the con- 
denser pipes are on the siphon principle, so that once the 
system is full of water the pumps have only to overcome the 
friction of the pipes and the losses in the pumps themselves. 

The straining gear is necessarily of an elaborate kind, owing 
to the variety of floating matter in the river at that point. Two 
kinds of strainers are used, fixed and rotary. There is a fixed 
strainer in the suction pipe of each pump. It is a sheet-steel 
box lined with concrete, and the grids on either side are of 
4 in. mesh, and are removable for cleaning purposes. When 
any pump is not working, the arrangement of pijes is such 
that the other pumps can be made to discharge through the 
suction pipe of the pump not in use, and thus wash out the 
strainer. Each of these fixed strainers is placed in a room by 
itself to facilitate frequent cleaning and inspection. There is 
a water seal on each of the strainer boxes so that leakage may 
be detected as soon as it occurs. "The ends of the pipes iu the 
river are bell-mouthed, and are laid in a concrete groin, the 
end of which is hollowed out to form a basin. 

The rotary strainers are on the delivery side of the pumps, 
one to each pump. They are of the reverse flow pattern —i. e., 


water. "These strainers are of what is known as the revolving 
disc type, and have been built in accordance with a patent 
by Messrs. Frank Bailey and F. H. Jackson, and it may be 
added that the designers of the condensing plant profited 
considerably by the experience which the City of London 
Electric Lighting Co. have had in this connection, which was 
placed at the disposal of the County Council's engineers. The 
delivery pipes from the three pumps converge into two main 
pipes in the station, one for supplying the present half of the 
station and the second one the newer half. Branches from 
these main pipes lead to the condensers, and the pipes are 
always kept under pressure from the pump room, the water 
being turned on by valves on the engine room floor level. On 
the discharge side of each condenser-pipe range there is a 
Venturi water meter. This consists of a short length of pipe of 
restricted section in the discharge pipe, and the fall of pressure in 
this short piece is recorded by a piston arrangement which makes 
a record on a chart turned by clockwork, much in the same 
way as a recording ammeter connected across the shunt in a 
main circuit. The pump room is connected to the engine 
house by a tunnel and the pipes are anchored to girders which 
extend from wall to wall. Two dry-air pumps, made by 
Messrs. Isaac Storey, working on to a common suction pipe, 
are used to take any air out of the suction pipe of the main 
pump, to help it at starting, and also to get the air out of the 
condenser-pipe system altogether. The suction of this air 
pump is connected to the highest point of the circulating water 
system through a vertical 34 ft. pipe. The artesian well which 
supplies the feed water is also in the pump house, and in con- 
nection with the water system may also be mentioned a cast- 
iron sump into which the whole of the station system drains. 
This is emptied by a 3 in. centrifugal pump, as the basement 
of the works is at a lower level than high-water mark. 

With the exception of the buildings and the pump house, 
which were to the specifications of Mr. W. E. Riley, the 
superintending architect of the Council. Mr. John H. 
Rider, the electrical engineer to the London County Council 
Tramways Department, was responsible for the whole of 
the design and construction of the works, with the cordial 
support of Mr. A. L. C. Fell as chief officer to the 
London County Council tramways. Mr. Rider has assisted us 
considerably in the preparation of these articles, has per- 
sonally shown us every detail of the works, and has put every 
source of information at our disposal. We have also to thank 
the contractors for considerable assistance, and also Mr. J. 
Shepherd, the chief assistant electrical engineer, and Mr. 
E. W. Dickinson, superintendent at the power house, for 
courtesy shown to us on our numerous visits to Greenwich. 


LARGE ALTERNATORS AT SIEMENS BROS.’ 
DYNAMO WORKS. 


(Concluded from page 873.) 


The following account of the tests on the alternators de- 
eribed in the first portion of our article has been contributed 
by Dr. Max Kloss, under whose supervision the machines 
were constructed and tested, and who, partly in conjunction 
with Mr. C. Rodgers, was responsible for their design. 

It is common practice to test large direct-current generators 
by the Hopkinson method, if there are two of the same size, by 
running one of the two machines as a generator and the other 
one asa motor, the two machines being coupled together so 
that the necessary torque is transferred through the common 
shaft; whilst the losses are supplied either mechanically by 
driving the complete set by means of a small motor coupled to 
the shaft, or electrically from the mains or by means of a 
booster which feeds the circuit of the two machines with the 
necessary circulating current. The load of the system can be 
adjusted by regulating the field currents. A similar method 
was employed for testing the two large machines for Johannes- 
burg. : 

To our knowledge the Hopkinson method has not been ap- 


the discharge passes through the same strainer as the suction | plied up to now for alternating-current macbines of such a 
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large output, and it may be of interest to know how the tests 
were carried out and by what means the proper output was 
obtained under test. A view of the two alternators, together 
with the driving direct-current motor and a cross section of 
the generator, was given on pages 872-3 in last week’s issue of 
The Electrician, together with the main dimensions of the 
machines and a specification of the design. In the meantime, 
in the presence of Mr. Mordey, the official trial bas taken 
place, the results of which are given below. 
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Fic, 5, —Orgx CIRCUIT AND SHORT CIRCUIT CHARACTERISTICS OF GENERATOR. 


Fig. 3 gives the open-circuit and short-circuit characteristics 
of the alternator which was run as a generator. It will be 
noticed that there is a distinct difference in the open-circuit 
characteristic when the machine was cold and when it was 
warm, after the 12 hours’ run. This effect is caused by the 
expansion of the stator frame due to heating. The diameter 
of the machine is 260 in. (6,604 mm.), and the temperature 
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rise of the stator was about 28-C. The possible increase of 
diameter can be calculated by the formula 
8 = atD 
= 0:000012 x 28 x 6,604 = 2:2 mm/ 
Where a is the coefficient of expansion for iron. 

Now, even if one considers the stiffness of the cast-iron 
frame, which would not allow the stator core to expand quite 
as much as calculated by the above formula, it may be quite 
within reasonable limits that the increase of the air-gap due to 
heating may be of the order of 0-8 mm. to 1 mm. on each side. 
The air-gap of the machine when cold was found to be about 
6:6 rom. asa mean. From the two open-circuit characteristics 


it can be calculated that the air-gap has actually increased to 
about 7:4 mm., which quite agrees with the above figures. 

The machines were run under full load for 12 hours, and 
the readings at the end of the run were as follows :— 

Phase 1 .... 3,803 volts 214 amperes 686 kw. 
Phase 2 .... 3,295 volts 209 amperes 676 kw. 
thus making a total output of 1, 362 kw. at a mean power factor of 
0:98. The exciting current was 70:1 amperes for the gene- 
rator and 74:9 amperes for the motor. From this figure it 
can be seen that the rise in voltage from full load cos ¢ = 0:98 
at 3,300 volts to no load is only 3:0 per cent. The guaranteed 
figure for cos $ —1 was 5 per cent. Fig. 4 gives the corre- 
sponding characteristics for the motor. In comparing these 
with Fig. 3 it will be noticed that at the same voltage this 
machine requires more excitation than the first one, owing to 
the air-gap being slightly larger. For the same reason, the 
machine had to be excited with a larger current on the full- 
load test, whilst if the machines were exactly alike, one would 
expect the exciting current of the motor to be less than that 

of the generator. 

For tho temperature run there were two thermometers used 
for measuring the temperature of the surrounding air. The 
mean of the two readings has been taken as the air tempera- 
ture for working out the rises. The final rises as obtained on 
the generator after shutting down were :— 


Back of stator corkre tu rc eeenseee 21-0?C. 
Front of stator core ....... rer hm n 24:5?C. 
Stator winding iio acd cere I n Up he ies 12:8°C 
Rotor winding.......... IRE eu are ATE T EO ais EIN .. 89?C 


The temperature rises of the windings were also determined 
by the resistance method and gave the following figures :— 


Stator winding—straight coils.................. ees. 17°8°C, 
T iy bent coltt ee 18:0°C 
Rotor windihg- 25s e RSS RENE ER PERENNE XXE DOULS 18-4°C 


From these figures it can be seen that the temperatures are 
well within specified limits. 

Determination of Phase Displacement.—The set can be regarded 
as two machines running in parallel. If the two vectors of 
E.M.F. of the two machines were alike, no current would cir- 
culate between the machines. In order 
to get a current through the circuit it 
is not sufficient to vary the excitation of 
the two machines, as is the case with direct- 
current machines. In the case of alterna- 
tors, the phase difference between current 
and pressure must also be considered, and 
owing to this reason the two machines C 
must have a certain phase displacement 
in order to get the required current at the 
required power factor. 

Fig. 5 shows the diagram of the E. M. F. s 
of thetwo machines. OA gives the direc- 
tion of the vector of the P.D. (terminal 
voltage), which, of course, is alike for 
both machines. OB, is the vector of 
the E.M.F. of the generator, which has 
a certain lead, a, OB, is the corre- 
sponding vector of E. M. F. of the motor 
which is almost opposite to the vector OB, but lagging 
behind the P.D. vector by the angle a, The resultant E. M. F. 
of both machines is represented by the vector OC ; this pres- 
sure sets up the circulating current OI, which, owing to the 
combined action of ohmic and inductive drop, lags behind the 
vector OC by the angle a, being slightly less than 90 deg. 
From this diagram it can be seen that by choosing the proper 
value of the angles a, and a, and by adjusting the two 
exciting currents one can get any current at any power factor. 
In order to obtain cos =I (supposing the two machines to 
be exactly alike) the exciting currents should be very nearly 
equal. By over-exciting the generator and under-excitin 
the motor one can shift the phase of the current so that it wil 
be lagging behind the P.D., whilst by over-exciting the motor 
and under-exciting the generator one can get a leading cur- 
rent. The pressure diagram given in Fig. 5, however, has 
not more than a limited application, inasmuch as it only has 
an explanatory character and is not fit for working out the 


Motor 


Fic. 5. — DIAGRAM 
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respective quantities—that is to say, it cannot be used 
for finding the required angles of phase displacement be- 
‘tween the two machines, the reason being that all diagrams: 
of a similar kiad which are in common use can only be re- 
garded as correct aa long as the manbines dealt with have low: 
saturations. However, as soon as one has to deal with highly-, 
‘saturated machines and apparatus the pressure diagrams are no: 
-longer reliable. The only way to obtain correct results is to 
construct a diagram of the fluxes and corresponding ampere- 
turns. This has been done in the diagram given in Fig. 6 for 
the actual working conditions which were obtained in the 
-official trial. In the diagram OA represents the flux which 
would produce the required voltage of 3,300 volts on open- 
circuit. The vector of the E.M.F. OE produced by the flux 
.OA is 90 deg. behind this vector. For unity power factor the 
current OI must be in phase with the vector OE. This current 
.of 212 amperes produces an ohmic drop in the generator which 
must be overcome by an increase of the E. M. F. of the gene- 
.rator, and therefore the flux must be increased accordingly. 
By this means we get the flux OB, where AB, corresponds to 
‘the ohmic drop of the generator. Besides this, the current 
sets up a leakage flux which is in phase with it, and therefore 
the flux passing through the air-gap of the machine must have 
a component to balance this leakage flux. This component is 
given by the vector Bi Ci, thus making the flux through the 
air-gap to OC, The necessary excitation for this flux can be: 
taken from the open-circuit characteristic, and is to be plotted ' 
in phase with the vector OC,, thus obtaining the distance OD. 
in a certain suitable scale. This is, however, only a close: 
approximation, as will be seen below. This excitation, which , 


Generator | 
(leading ) | 
i 


Flux through Air-gap 


—. 2 


2 Flux through Air-gap 
Motor | 

( lagging ) | 

| 
Fic. 6. —VECTOR DIAGRAM FOR TWO 1,800 kw. SIRMENS TWO-PHASE ALTER- 


NATORS UNDER HOPKINSON Tgst WITH a LOAD or 212 AMPERES &, 500 voLTS 
AT Unity Power Factor. 100 Revs. rer Min., 50 PERIODS PER SEC. 


i 
t 


really produces the flux, is the resultant of two components 
viz., OF, and F,D, where OF, represents the real number of 
ampere-turns on the field, whilst F,D, being in phase with 
OI represents the ampere-turns of the armaturo, this distance : 
being taken from the short-circuit characteristic (Fig. 3) by 
reducing the distance DF in the ratio of the currents —namely, 

from 273 to 219. However, there is a correction to be made 
owing to the fact that the increase of field ampere-turns which 

is required to overcome the component FD. increases the: 
leakage of the field, which means that the saturation of the 
pole limbs is higher than it would be if the machine would run: 
with the same flux OC, through the air-gap, but with no cur- 

rent in the armature. This must be allowed for when plotting : 
the distance OD,, which, therefore, is actually bigger than, 
would follow from the open-circuit characteristic corresponding . 
to the flux OC, This correction has been allowed for in the: 
diagram of Fig. 6, so that the distance OF, represents the re- 

quired excitation of the generator as constructed on the basis 

of the open-circuit and short-circuit characteristic. By this 

construction the required excitation for the generator works 

out at 70:0 amperes, whilst the actual figure as given above 

was 70:1 amperes. 

Below the line OA the corresponding diagram bas been 
plotted for the motor. For this machine the excitation works 
out at 72:3 amperes, whilst actually the current was measured 
as 74:9 amperes. The difference may be accounted for by the 
fact that it is very difficult to adjust the current so as to give 
actual unity power factor, because even an angle of aeveral 


degrees of phase difference between current and voltage only 
alters the power factor so little that it is within the limit of 
error of reading. 

Furthermore, the two vectors OF, and OF; not only show 
the quantity of the exciting current, but also the relative 
positions of the two field systems. This angle works out 
from the diagram at 27 deg. ; that means that the two field 
systems should be displaced by a small angle corresponding to 
27/180 of one pole.pitch. Actually the rotors were keyed to 
the shaft in the same position, but the stator frames were 
angularly shifted from their middle position so as to give the 
necessary phase displacement between the two machines. It 
was found that the angle had to be set to 26 electrical degrees 
in order to obtain the proper working conditions, From this 
it can be seen that the method of working out the angle by 
means of the above diagram gives a very close result. 

If the two machines were to be run with inductive load, 
this could be done by simply varying the two exciting cur- 
rents. The diagram would have to be constructed in a 
similar way, with the exception that the vector OI would have 
to be plotted at the angle ¢ to the vector OE, and the vectors 
AB, and B,C, turned by the same angle, so that B,C, keeps 
parallel to OI. The armature ampero-turns Fi Di are also to 
be kept parallel to OI. The motor diagram is to be con- 
structed accordingly. If this is done for the full-load condi- 
tions at inductive load namely, 273 amperes at cos $ = 0:75— 
one finds from the diagram that the angle of phase displace- 
ment between the two machines works out at approximately 
the same figure as was found for non-inductive load. How- 
ever, the excitation current would have to be 93:3 amperes for 
the generator and 47:5 amperes for the motor (calculated). 

A set of readings was taken on a preliminary run before the 
official trial, with the following results :— 

Phase 1: 3,292 volts, 257 amperes, 665 kw. 

Phase 2: 3,288 „, 248 „ 626 „ 
Thus giving a power factor of 0°77 with not quite full load 
current. The two exciting currents were 95:4 in the generator 
and 44:5 in the motor. 

As we have already pointed out, the circulating current kept 
remarkably steady throughout the tests. 

It is thus seen that the testing of large alternators can be 
very satisfactorily carried out under full load conditions even 
on inductive loads with a very small expenditure of power. 


[In the first portion of our article on p. 372, we gave the 
total losses of the alternators as 93kw. This should, of course, 
have been 83kw., as will be seen from the addition of the 
separate losses. | 


ELECTRICAL EQUIPMENT OF THE ABERDARE 
COLLIERIES OF THE POWELL DUFFRYN CO.* 


BY CHARLES P. SPARKS. 


The group of collieries dealt with in this Paper are situated 20 
miles north-west of Cardiff ; they have been worked by the Powell 
Duffryn Co. since 1864, and are now raising 1] million tons of coal 
out of the company's output of 22 million tons per annum. 
Before the present scheme was put in hand, six of the nine pits in 
this valley had isolated direct-current plants generating at 200 or 
400 volts for lighting and power purposes. In place of extending 
these plants for the more general use of electric power, it was 
decided to erect a power station to supply the whole of the com- 

any's pits in the Aberdare Valley, to obtain the advantage of a 

igher load factor by concentrating the generating plant in one 
power house, in place of having plant, together with reserves, 
capable of dealing with the maximum power required at each pit, 
the direct result being to lower the capital and generating costs, 
due to the decreased amount of generating plant required, the lower 
cost per kilowatt, and greater economy of the larger units erected 
at a single power station. 

The district to be served was 8 square miles in area, some 
points being 4 milos from the proposed power station; and as a 
considerable demand for power might develop at any point in this 
area, it was decided to use the three-phase system at 50 periods 
8,000 volts, with overhead transmission lines, the existing D.C. 
motors being utilised, grouping 19 motors of 210 B.H.P. at one pit 


* Paper read before the Institution of Electrical Engineers last night. 
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and driving them from the three-phase system by a motor generator tric, theoutputofthepowerstation would be about 12 million units per 
supplied at 3,000 volts. Electric power is now being supplied to annum, the load factor on the station being between 40 and 50 per 
seven of the pits from a power station which has been erected close | cent., the latter figure being reached if pumping was confined to the 
to the coal-washery, which is situated fairly centrally to the com- | hours when the haulages were not at work, 10 units being required 
pony property, as shown in Fig. 1. for all power purposes per ton of coal raised with the present output 
The scheme was projected in 1903, before the issue of the Home | of 1 ] million tons per annum. 

Office Regulations for the use of electricity in mines, and a contract | When the cost of power is compared with the labour cost incurred 
for the whole work given to the Electrical Company in the autumn | in winning a ton of coal, the importance of increasing the 
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of the same year. The power station was started and the first 
motors put to work in May, 1905. Owing to the nature of the 
business, the drives could only be gradually transferred from steam 
to electric, and at the end of 1905 some 4,600 B H.P. of motors were 
at work out of a total of 6,000. 

The total horse-power at present in use at these collieries amounts 
to 12,170, and while the most uneconomical drives, amounting to over 
one-third of the total, have been converted from steam to electric 
driving, resulting during December, 1905, in putting 25 Lancashire 
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tion of power makes the use of electricity a matter of interest to all 
colliery owners, as no other means of power transmission is available 
that has equal flexibility in distribution or is so well adapted to 
every form of drive above and below ground. The capital outlay 
necessary for the change has been an important factor in deterring 
changes on a large scale, but as the cost of electric machinery has 
been largely reduced in recent years there is every reason to believe 
that rapid progress will now be made in the conversion of collieries 
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Fia. 29.—MarN Switcrcoanp AT THE ABERAMAN Tower STATION. 


boilers out of use, displacing the boiler plant entirely at five points, 
82 Lancashire boilers, 30 ft. by 8 ft., or their equivalent, still remain 
driving the balance of 7,570 H.P. Now that the power station has 
been started there is little doubt that, as occasion arises, a large part 
of the remaining steam plant will be superseded by electrice driving. 
The present records show the colliery requirements to average 1,000 
units per annum per brake horse-power in use, with a load factor on 
the power station of 87 per cent. Were the whole of the driving elec- 


Power Station.—The power station is equipped to deal with an 
average load of 1,500 kw., this demand being met either by a 
1,500 kw. or two 750 kw. sets during the dav, and one 750 kw. set 
during the night and on Sundays. The alternators, one of 2,000 
and two of 1,000k.v.a., are three-phase star connected (with neutral 
earthed), The regulation of these machines is 6 per cent. on non- 
inductive and 16 per cent. on inductive load, 0°75 power factor. The 
field magnets are carried by the engine flywheel, the machines 
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being mounted between the cylinders of slow-speed engines; excita- 
tion for each set is provided by a rope-driven exciter (110 volta). 
The engines are horizontal. cross-compound jet-condensing, 
made by Yates & Thom, of Blackburn. They are governed on both 
high and low-pressure cylinders so as to carry momentary overloads 
ot 50 per cent. The air pumps on the larger set are of the Edwards 
type, driven from the tail rod of the high-pressure cylinder. The 
parallel running of these sets is satisfactory under all conditions, 
while the steady pressure of supply gives satisfactory results in 
starting and running the largest motors under heavy overloads 
without interference with the general good working of the system. 
9775 leading details of these sets are given in the following 
table :— 


Table I. , 

Alternator ..... . FCC 1,500 kW. 750 kw. 
Outpult etr e 2, 000 k. v. a. 1,000 k. v. a. 
Bessu“““0“0 lll. CR a 3,300 volts 3, 300 volts 
POO UGIOY ess ; 50 i 50 
Speed 6 %%% „„ „„ „66 „ 6 %%„„„%„%„%„%„ „ „„ „6 „6 „666 83 i 91 
Slots per pole and phase........ ....... 2 ! 2 

Engine— 

Steam pressure, lb. per square inch ...... 120 120 
Buüperheat eis eset caw canines wd seein s 60 F. 60°F 
Diameter of cylinders— 

H... JFC | 45 in. 26 in 

Lips yv eee ee cee Tee eee 56 in 47 in 
CCC 42 in 
Diameter of piston roll 8 in 5 in 
Diameter of crank shaft bearings ..... — 22 in 17 in 
Length of bearing ꝗ 2338 ia. 30 in 
Length of connecting rod .............. | 12 ft 9 ft. 6in 
Flywheel effect in foot-tons ............ , 5,500 2,200 
Floor space occupied by combined set, in 

square feet........ cele 988 720 
Height of alternator above floor line ...... 17 ft. 13 ft. 


Steam is supplied from Babcock & Wilcox boilers each having a 
grate area of 49 sq. ft., heating surface 3, 080 8d. ft., with 350 sq. ft. 
of superheating surface, five boilers being used at time of maximum 
load. The boilers are set in pairs and are hand-fired with unwashed 
small coal, the fuel being delivered from overhead bunkers filled by 
a bucket conveyor. The feed is heated by a Green's economiser. 
Water for condensation is obtained from a reservoir directly con- 
nected with the river. 

The switchboard is of the carriage type (Fig. 2). The board is of 
cellular construction with the 'bus bars running along the back in 
a separate chamber, from which contacts project into each division. 
The whole of the switch gear, instruments and transformers for 
each panel are mounted on a carriage which can be withdrawn as a 
whole on to a trolley should any adjustment become necessary. 
With the panels in position the exterior of the board consists of 
brick or earthed metal work. This system is a safe one for the 
employés, as no adjustment can be made on the working parts of 
the switch gear unless it is dead, the panel being only movable when 
the main switch is in the “off” position. All panels are equipped 
with three-phase oil break switches, fitted with overload relays, 
which actuate solenoids, worked by D.C. (supplied from a small 
battery charged from the exciters), the machine panels having in 
addition reverse current cut-outs; synchronising is effected by a 
synchroscope. The machine panels have ammeter, wattmeter and 
voltmeter; the cireuits, ammeters and watt-hour meters. The 
top of the board is enclosed and is used as a platform to obtain 
access to the lightning arresters and their resistances. These are 
protected by divisions, but are not enclosed. 

The maximum demand reached during 1905 has been 1,400 kw., 
momen demands reaching 1,750 kw., this demand on the power 
station being one-third of that required to drive all the motors 
erected if they were all run simultaneously at maximum load. The 
output of the power station is now at the rate of 43 million units 
per annum so that the load factor of the station when the original 
equipment of motors is completed will lie between 35 and 40 per 
cent., and when the percentage of pumps and fans driven electrically 
is increased, and the pumping confined as far as possible to the 
night, a load factor of over 40 per cent. will be reached. Tests of 
the power station show a fuel consumption with unwashed small 
coal having a calorific valve of 18,000 B. Th. U., with the sets operat- 
ing at full load, of 2:7 lb. for the 1,500, and 3 Ib. with the 750 kw. 
sets, the weekly coal figure per unit delivered to the transmission 
lines averaging 5 of the above coal, with an output varying 
between 87,500 and 92,000 units per week. 


Transmission Lines.—The transmission lines are designed to 
supply 6,000 B. H. P. of motors, based on a motor efficiency of 87 per 
cent., power factor 75 per cent., with a maximum drop of 10 per 
cent. in pressure with 70 per cent. of the motors working at full 
load simultaneously at any individual point. Table IT. gives the 
distance between pits and the power station, the cross-section of each 
feeder, and the brake horse power of motors now in use, the greatest 
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— power station; feeder. motors sup- 
in yards. | S. inches. plied Dec., '05 
Lower Duffryn .............. | 1870 008 ` 131 
Aberewmboo l 1,930 004 205 
Old Duffryn and Lletty Shenkin 020 | 0-11 561 
Upper Lletty Shenkin........ ' 1,268 0:04 441 
Aberamann 1.325 2x 0:15 960 
Cwmneol ............... s. | 29,715 2 x 0:15 816 
Fforchaman ................ 3,770 2 * 0°15 821 
Treaman gs . | ee es 
George. ivi 8 ‘ T 
Waehery (power station)...... : 105 


m f HE 4.5410 


distance to a centre of distribution (above ground) from the power 
station being 2} miles. As the conductors radiate j mile beyond 
this point, the longest transmission is 8 miles. In addition, the light- 
ing load above and below ground amounts to 125 kw. 

The overhead transmission lines are bare hard-drawn copper con- 
ductors, wires up to 0:042 sq. in. (4 S. W. G.) being solid, any wires 


----.-----.--AHI BINDON: - —--- -- - 
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Fic. 3.— TRANSMISSION PoLEs. 


A. Earthing Device. B. Insulator Cross- arms. C. Screen-work Croes-arm :. 
Scale 1: 100 approx. 


over this size being stranded. Fig. 8 shows the general construc. 
tion of the transmission line. The wires are supported on wooden 
poles, except at points of special strain, where lattice steel poles are 
used. The poles are creosoted, and average 83 ft. long by 7 in. in 
diameter at the top; 6ft. to 7 ft. are embedded in the earth, and 
where the foundation is doubtful they are set in concrete. The poles 
are erected an averave of 40 yds. apart, the maximum distanoe in 
straight runs not exceeding 45 yds. The wires are supported on 
porcelain insulators mounted on wrought.iron supporte (Fig. 4). 
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The insulators are set at 12 in. centres horizontally, and 18 in. ver- 
tically, the wires being carried 20ft. from the ground level. 

Guard netting is erected below the transmission lines at all points 
where existing wires are crossed, or in the vicinity of the colliery 
premises where there is traffic. This 
guard netting consists of two steel wires, 
n in. in diameter, stretched below the 
transmission wires with transverse] in. 
diameter wires every 6 ft., the ends of 
the transverse wires being turned up 
to ensure any broken wire being caught 
by the netting. Where guard n tting 
is not used steel catchers are fitted at 
each pole to ensure a broken wire strik- 
ing the catcher, thus becoming earthed. 
To prevent anyone climbing the p^les 
they have barbed wire spiralled round 
them, and are further protected by 
having a ring fitted with spikes fixed 
on each pole 10ft. from the ground. 
At one point, where the wires cross a 
number of telegraph lines on a public 
road, the transmiesion wires are carried 
through a lattice bridge, provision being 
made for 19 conductors, of which six 
are erected at present. The total length 
of the pole route is 81 miles, on which 
33 miles of wire have, so far, been 
erected. In addition to the transmis- 
sion wires the poles carry telephone 
wires connecting the power station and 
the various sub-stations;. these wires 
are crossed every 200 yds. to minimise induction. The whole of the 
overhead wires are erected on colliery property, except where public 
roads are crossed. 
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(To be concluded.) 
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CAVEHILL AND WHITEWELL TRAMWATS. 


The above line of tramways, which was opened for traffic on Feb- 
ruary 13, 1906, commences at the termination of one of the principal 
routes of the City of Belfast Tramways, at Chichester Park. 

The company was incorporated in 1881 for the purpose of con- 
structing tramways in the County of Antrim. The purchase clause 
in this case does not apply. The Act of 1902 authorised the com- 
pany to electrify their existing tramways in the County of Antrim, 
and to enter into agreements with the local and road authorities and 
the British Electric Traction Co. (Ltd.) 

Proceeding northwards aleng the Antrim road, the track passes 
ihrough the small village of Whitewell, and shortly afterwards 


reaches the terminus at Glengormley, where the Cavehill Tramways : 


Company possess spacious grounds and gardens, which they have | . i : 
erdt 3 8 : i | mittee to obtain a closer grading of electric lamps, and these 


decided to develop on American lines into a pleasure park. 


The tramway has a total length of approximately 24 miles, and 


consists of a single line, 4ft. 9in. gauge, with 16 side turnouts. 
The length of these turnouts is 220 ft., with the exception of two 
which are 900ft. long and one which is 450 ft. long. The rails, 


which are of British standard section, weigh 105 Ibs. per yard, 


supplied by the North Eastern Stcel Co. They are anchored with 
three intermediate riveted anchors per rail, with & new design 


of anchor, viz., Walker-Grant anchor, fixed on either side of and 


close to the rail joint, The rail joint employed is of the type 
known as the patent continuous rail joint, being a fish plate and 
sole plate combined. Concealed bonds are used at all joints. 
Standard points and crossings by Hadfield's are used throughout ; 
the points have a radius turnout of 200ft., and the crossings an 
angle of one in six. 

The total rise of the road from Chichester Park to Glengormley 
is 252 ft., the latter place being 415 ft. above the sea level. The 
gradient of the road has an even rise of about 1 in 72 all the way. 
Where the City of Belfast Tramways and the Cavehill and White- 
well Tramways meet there is at present a gap of 35 ft. 

The overhead construction is practically identical with that 
adopted for the Belfast tramways. For the most part trolley wire 
is carried on span wires, no rosct es being used on any portion of 
the system. The poles are of three sizes, each having a total length 
of 31ft. They were supplied by Spencer's and Stewart’s and 
Lloyd's. All the poles are planted 6 ft. deep in concrete, resting on 
a '* biscuit " of 6 in. of the same material. The trolley wire, which 
is of hurd-drawn copper, is 040 in. in diameter, and has a breaking 
strain of 24 tons per square inch. It weighs 1,450 lbs. per 1,000 yds., 
and is strung 22ft. above the ground. Flexible suspension has 
been adopted throughout. Span wires are of mild steel, galvanised, 


in stranded cables of 7/12 S. W. G. To avoid leakage, the whole of 


the line is doubly insulated. 


The section insulators are of the double air.gap type, supplied by 
the British Electric Tramway Equipment Co. The line is divided 
into the customary half-mile sections, the boxes being fitted with 
200 and 400 ampere quick-break switches, a Garton lightning 
arrester, a kicking coil, copper 'bus bars and connecting board for 
telephone and test-wire terminals and telephone plug box The 
current-density for all switches and connections is 500 amperes per 
square inch. Separate doors provide for access to the telephone 
plug boxes. The pull-off insulat rs have a span of 10 in. between 
the eyes, and the bodies are of strong gunmetal. Brooklyn strain 
insulators, gunmetal clamps and globe strain insulators are used on 
line terminals, and the connections between the section pillars and 
the trolley wires are made with 37,16 S.W.G. cable. The cables 
connecting the sub-station to the line were laid by Messrs. Callender's, 
and are of their well.known vulcanised-bitumen make laid solid. 

The overhead wiring of the shed is separated from the street 
wiring by section insulators. The car depot is situated about mid. 
way on the route, and is built on the Cavehill side of the road. It 
is capable of housing 12 cars, and is fitted with workshop, stores, 
&c. The total length of the shed is 110ft., breadth 61ft. There 
are four pits, three 56ft long and one 90ſt. long. There.are at 
present 10 cars, furnished by the Brush Company, five short and 
five long; the long cars being supplied with radial trucks of the 
Lycett & Conaty type. Current is supplied by the Belfast Corpora- 
tion from a sub-station near Chichester Park. | 

The general manager of the line is Mr. F. P. C mber. The resi- 
dent engineers during the construction, as representatives of the 
British Electrie Traction Co., were Mr. A. V. Mason and Mr. R. W. 
Thompson. The whole of the work was carried out by Messrs. J. G. 
White & Co. under the supervision of Mr. I. H. l'isher. 


€— — — 


CORRESPONDENCE. 


— — 


GRADING LAMP VOLTAGES, 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: Referring to your editorial note in the issue of 
Friday, March 16th, I notice that you very kindly refer to 
some remarks made by the writer on Mr. Wilkiuson's Paper. 
I am very pleased, indeed, that a paper of the standing of Zhe 
Electrician has taken up this matter of the closer grading of 
voltages of supply stations, although your remarks are not 
quite in agreement with the points 1 particularly wish to raise. 
Please do not class us among the manufacturers who are con- 
tinually bewailing their fate of having to work under bad con- 
ditions. I hold, and always will hold, that we British manu- 
facturers turn out lamps, despite the present conditions, equal 
or better thau the best which can be produced in cither the 
United States or on the Continent. 

The point, however, to which I particularly wish to draw 
attention has been raised by the efforts of tne Standards Com- 


efforts are being rightly backed up by central station engi- 
neers. The Standards Committee are seeking for a more 
clesely graded lamp, and the writer, in his remarks, simply 
points to a method by which this grading can be carried out in 
a practically perfect manner. In fact, provided the central 
station engineers run their voltages at approximately the 
declared pressure, and grade the voltage of the ditlerent 
stations in sufficiently small steps, we as manufacturers can 
guarantee to give people practically 16 c.p. without variation. 

Taking the figures which you have been to the irouble of 
preparing from various tables you will notice that the 100 volt 
and 200 volt stations figure very largely aud out of all propor- 
tion to other voltages. . 

I attach herewith a table which I have prepared, taking 
your figures as being correct, and working out the number of 
stations at each voltage as a percentage of the total number of 
stations. By the side of these figures I give a column of the 
percentage of different voltage lamps sold, taken over the whole 
output of the “ Robertson” factory for the past year, which 
was just over four million lamps. Thes. figures can therefore 
be taken as representative of the whole trade of this country. 

From these figures you will see that we have no stations 
with a voltage on thelow side of 100 or 200 volts, although the 
stations at these voltages take the biggest percentage of lamps. 
This table also shows the very small percentage of lamps which 
are demanded at the intermediate voltages. Ithink that these 
figures speak for themselves, and show the great necessity for 
a greater sub-division of the voltages of electric supply stations. 
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i No. of stations Percentageoftotal Percentage of 
Deolared pressure. according to voltage to total of lamps sold at each 
Electrician list. | supply stations. voltage. 

90 is s: | 0-15 

95 I T | 010 
100 51 10 85 i 28-00 
105 9 1-92 4-00 
110 8 1:70 5°50 
115 8 0:64 0-40 
190 1 0-21 | 1-00 
150 2 0:43 | 0:40 
190 oe eo | ee 
195 i3 25 | 0-05 
200 71 16:40 | 17:40 
205 b 1:06 i 0:90 
210 28 6-00 | 3:25 
215 2 048 ^ 0:215 
220 81 17:24 18-80 
225 8 I: l 0:64 
280 125 26:60 10-50 
235 . 0:10 
240 60 12°77 11°40 
245 | 0:01 
250 10 2:18 | 4°50 


Remaining 2:6 per cent. consist of other voltages, battery lamps, &c. 


The table I have prepared shows that there has been barely 
any demand for lamps in grades of. fives, the principal demand 
being in tens. I pointed out in my original remarks the big 
difference a small percentage change of voltage makes in the 
candle-power, and feel eure that when seme of our leading 
station engineers become well acquainted with these figures 
they will endeavour to assist the electric lighting portion of 
the engineering profession generally by giving greater attention 
to these pointa. E UA 

There can be no question that the ideal arrangement would 
be for an equal number of stations of each voltage in grades of 
five, from 90 to 120 volt and from 190 to 250 volt, in steps of 
five, or even these limits can be narrowed to bring it well 
within the proposed limits of the Standards Committee. The 
main point to which I wish to draw attention is the great dis- 
proportion between 100 volt and the 200 volt stations, with 
no outlet for lamps which come on the low side of these 
figures. Such points as these are of general interest to the 
whole trade, and if Mr. Wilkinson's valuable Paper, together 
with the discussion which has been raised, tends to closer co- 
operation between station engineers and the lamp manu- 
faeturers, the time and trouble spent will not have been in 
vain.—Yours, &c., C. WILSON. 

Robertson Electric Lamp Works, 

Hammersmith, Mareh 21. 


ELECTRIC WINDING IN COLLIERIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: I note in your issue of the 16th inst. that you give 
some prominence to the Paper which I read on “ Electric 
Winding” in main shafts, considered practically and commer- 
eially, and I think that your readers will probably form an 
entirely erroneous impression of my views. from the remarks 
you make. m 

My object in reading the Parer in question was to arrive (if 
possible) at some definite. conclusion, pne upon actual facts, 
as to whether electric winding can be economically adopted for 
heavy work. 

I am quite aware that electricity can be adopted, and has 
been by my own firm, in connection with small winding gears 
for staple winding, and also under certain cireumstances for 
main-shaft winding, with results whieb are extremely satisfac- 
tory, but I do strongly object to the suggestion conveyed in 
your remarks that, because I question the economy of electrie 
winding for heavy work, I throw the slightest doubt upon 
the economy of the application of eleetricity to colliery work 

erally. 

As a matter of fact, I believe that the figures which Mr. 
Mercer quotes are figures in connection with two installations 
carried out by my own firm, and I could bring forward hun- 
dreds of illustrations te prove conclusively that eleetricity, 
when applied to its proper uses, is most economical, in fact the 
only power which eau be used under the eircumstances. 

In your remarks you further refer to what you deseribe as 


an * obvious absurdity " in connection with the application of 
electricity to winding in a Belgian mine. 

I would point out that the figures which I quote in my 
Paper are not mine at all, but were given to me by the makers 
of the plant in question. These figures refer to a winding 
plant driven by three-phase current, working 24 hours per 
day, which it will be itted are the most economical condi- 
tions under which winding can be done, but notwithstanding 
the favourable cireumstances under which the plant is operat- 
ing, the cost of winding is fully three times as much as it 
would be with economical steam engines. 

It must be perfectly clear to all the readers of your paper 
that as my business for the last 20 years has been principally 
in connection with the application of electricity to mining 
purposes, it would be absurd if I were to oppose any applica- 
tion of electricity which I might consider was of advantage to 
our customers, but I do think that the electrical profession 
is bound to consider the interests of its customers, and it 
only means bringing discredit upon the whole profession if we 
recommend people to spend large sums of money which 
will not produce results which are of commercial value.— 
Yours, &c., W. C. MOUNTAIN. 

Close Works, Gateshead-upon-Tyne, March 19. 


NEW LAMPS FOR OLD. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: I trust that you will consider the subject matter of 


| this letter sufficiently important and sufficiently technical to 


merit the honour of publication in your columns. 

It is my fortune to dwell in the territory of the Marylebone 
Borough Council. Some nine or ten months ago I received an 
intimation from the Electricity Department that my pressure 
of supply would shortly be increased from 200 to 240 volts. 
As e ie I sent in an exact list of my requirements in 
regard to lamps, specifying the candle-power and the make of 
those I then had. 

Early in the autumn, being anxious to lay in a stock of 
lamps for the winter, I inquired when the change over would 
take place. I was politely informed—and here I must sey that 
the Electricity Department would appear to have engaged a 
descendant of the late Lord Chesterfield to conduct their 
correspondence with angry customers—that the event was 
expected to occur some time after Christmas and that any 
reasonable number of spares I might have at that date would 
be made good. So Ilaid in my store and lived happily on 
200 volts a year. | 

About a month after Christmas, I returned home one even- 
ing to find the place in darkness and sundry candles stuck in 
bottles making that darkness visible. I will not dwell on the 
domestic disturbance. My grievance is quite another one. 

When I left home in the morning I was the proud possessor 
of a sturdy little family of Ediswans all, with one or two 
exceptions, of the 8 c.p. variety. When I returned on that 
ill-omened day, it was to find that I was bereft of my little 
Englishmen and that their place was filled by a crowd of big 
16 c.p. anonymous abominations which, by the guttural noise 
they made when they gave up the ghost, were evidently of 
German parentage. 

An interchange of letters resulted, in due course, on the 
substitution of 8 c.p. lamps for 16 c. p. s. But to this day, 
nearly two calendar months after the outrage, I am still with- 
out Ediswans and still without the promised spares. 

Sir, I am not learned in the law, especially in the law of elec- 
tric lighting, but in these days of protection I ask: Is it 
right that the poor consumer should alone be left unproteeted ! 
I would appeal to Cæsar if only I knew his address ; I do not 
see it in the Big Blue Book, so perhaps he is dead. I am 
credibly informed that it is a legal axtom that there is no 
grievance without a remedy. Well, sir, I have ventilated my 
grievance, because an unventilated grievance is as insanitary as 
an unventilated sewer, and I would ask you: “ What is my 
remedy ?" — Yours, &c., W. G. BoNp. 

187, Clarence Gate-gardens, 

Upper Baker-street, N.W., March 17. 

[Mr. Bond has set usa difficult eonundrum. If his solicitor 

can advise him that the letters written by Lord Chesterfield’s 
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descendant are in the nature of an agreement, he can doubt- 
lees obtain the lamps by procedure under common law. As 
an alternative to this, we presume that the correct course must 
be taken to be indicated by the Board of Trade regulations 
B 3 and 5, and the conditions (published in TA Electrician for 
November 35, 1904, p. 237), under whieh the London County 
Council declared its consent to the change of pressure. These 
conditionsinclude replacement of the old lamps and a reasonable 
number of spares by new ones of the same make. Apparently 
he can choose between an application for the appointment 
of an arbitrator to settle the points in dispute between h m- 
self and the Marylebone Borough Conneil, or he can apply te a 
magistrate for the enforcement of the penalty not exceeding 
£5 for every such default and a daily penalty not exceeding 
£5." It will be a cheaper course, however, for him to buy the 
lamps he wants and to find a friend upon the Marylebone 
Borough Council who will continue to ventilate the grievance 
until A sd satisfaction is obtained. We may add, however, 
that Mr. Bond's is not the first complaint that we have received 
as to the inconsiderate way in whieh the change-over has been 
carried out. There are, of course, considerable difficulties in 
making so extensive an alteration in a network of this magni- 
tude, but this is no excuse for negligeneg or for the Council's 
omission to fulfil its obligations.—Ep. J.] 


PHASE MEASUREMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Mr. J. W. Waghorn refers in your last ine to the 
method of finding the power factor of a multiphase circuit 
trom a comparison of the readings of two wattmeters. The 
method can be applied in various ways, and seems to have been 
independently discovered by several experimenters, as reference 
to back numbers of Science Abstracts will show. I do not 
know to whom it is originally due, but it is certainly quite an 
old method now. I have it in my classes for several 
years past. I believe it to be of Continental origin. 

It 18 a convenient and simple method for workshop and 
laboratory testing, but like most other methods of measuring 
power factor, its simplicity is largely due to the ruthless 
assumption made—that the currents of the multiphase system 
are equal in magnitude amd in power factor. When the load 
currents aro unbalanced the method does not give accurate 
results.— Yours, &c., W. E. SUMPNER. 

Technical School, Birmingham, March, 19. 


VIBRATING REED FREQUENCY INDICATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: We note in your abstract of Mr. Edgcumbe's Paper on 
recent electrical measuring instruments that the vibrating 
reed type of frequency indicator, which we have put on the 
market here, ie described ss due to Messrs. Kempf & Hart- 
mann. Would you kindly allow us to point out that the 
apparatus in question is the outcome of Dr. Hartmann- 
Kempf's researches. Full details of his investigation on 
vibrating reeds excited by electromagnets will be found in 
his book on *'Elektro-Akustische Untersuchungen." The 
apparatus is manufactured by Messrs. Hartmann & Braun, 
of which firm Dr. Hartmann-Kempf is now a member.— 
Yours, &c., Union ELECTRIC Co. 

London, E.C., March 13. 


a 


TRANSFORMER FUBE BOX. 


The British Westinghouse Co. have recently placed on the market 
& new and very convenient fuse or switch box, which can either be 
fixed to an existing wall or mounted on a pillar. Intended for use 
in transformer sub-stations and similar positions, it provides & con- 
venient and safe means of protecting and isolating both the high 
and low-tension sides of a transformer or other apparatus. The 
box was originally designed for the requirements of the County of 
London Electric Supply Co. (Ltd ) for use in their sub-stations, but 
the design covered so many novel points, and filled so many require- 
ments, that the British Westinghouse Co. decided to make it a 
standard manufacture. 

Fig. 1, in which is seen the cast-iron frame work of the box, 
shows also the inspection windows, the cable bushes, the division 
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of the door, and the lugs for fixing to wall, and in Fig. 2 are shown 
the high-tension and w. tension cenneetions and the mountings. 
The cables from the transformer are led in through insulating 
bushes. The high-tension terminals are mounted on porcelain 
insulators, and the low-tension on treated marble slabs. ese ter- 
minals are combined with jaw clips into which the knife-blade ends 
of the fuses or isolating switehes enter. The fuses or switch blades 
are carried upon porcelain insulators on marble bases fixed to the 
inside of the hinged cover. The action of closing the box auto- 
matically completes the circuit, and similarly the circuits are broken. 


WESTINGHOUSE 
O : 


Fie, 1.—Fosg Box Croszp. 


on opening the box. The fuses are of the enclosed type, the rupture 
of the circuit taking place inside a totally closed tabe, thus render- 
ing flashing or areing impossible. In the box illustrated, one fuse 
is provided in the high-tension circuit, and two in the low-tension 
circuit, but any combination of fuees or isolating linkscan be arranged. 

An important feature of the box is the construction of the cover. 
This is in two halves, and it is impossible to open the lower or 
low-tension half without previously opening the upper or high- 
tension portion. Thus, none of the fuses can be replaced until the 


Fro. 2. -Fuss Box Open. 


high-tension supply to the transformer is cut off. Inspection 
windows are provided in each half of the box, so that the condition 
of the fuses may be ascertained without opening the doors. Con- 
venient handles and bolt lugs are provided. The whole arrangement 
is compact and the workmanship of the usual high quality. The 
over-all dimensions of the box shown in the illustrations are 2 ft. 
by 11 in., and this size is suitable for all purposes up to 2,500 volts 
on the high-tension side. 
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‘PARLIAMENTARY INTELLIGENCE. 


—— 


-~ BREAKDOWNS ON THE DISTRIOT RAILWAY. 


Some questions have been asked this week in the House of Commons 

concerning the recent breakdowns on the District Railway, and also with 
regard to the provision of a second man in the motorman’s cab. 
- Mr. KEARLEY. who replied to one of the questions, pointed out that 
the responsibility for the working of the line rested with the company, 
but he was communicating with them with regard to the accidents in 
question. He was advised that the presence of only one man in the 
driver’s cab was not a source of danger, and that none of the breakdowns 
were attributable to this cause. 

Mr. LLOYD-GEORGE, in reply to the other questions, faid that the 
company, in expressing their regret for the accidents, pointed out that 
they were due to the difficulties of substituting electric for steam traction. 
The difficulties were b-ing steadily overcome, however, and the number 
of d+ lays had now been greatly reduced. The company explained that the 
stoppages and delays hal been mainly caused by a number of small 
(remediable) defects in the mechanical and electrical equipments, and by 
the necessity of training by experience in new work a large number of 
men in various grades. They were making every effort to remedy the 
defects, and hope that the train services would soon be worked with no 
more than the normal percentage of failures which must occur on every 
railway on which a train mileage of such density was run. 


i 
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THE LONDON POWER BILLS. 


The bills relating to electric power supply in London have been further 
postponed. Both the Administrative County of London Bill and the 
Additional Electric Supply Bill have motions for th-ir rejection on second 
reading down on the Paper, and Mr. W. F. D. Smith has now notified 
that he will move thé rejection. of the London County Council (Electric 
Power) Bill. 


MISCELLANEOUS. 

Hull Municipal Telephones.—Mr. Belloc will shortly ask the Post- 

master-General whether his attention has been drawn to the recent offer 
of the National Telephone Co. for the purchase of the municipal tele- 
phones at Hull, and whether, seeing that the offer was higher than the 
offer made by the Post Office for the same property, and that the assets 
of the National Telephone Co. are purchasable in full by the State a few 
years hence, he will in the public interest take steps to secure that this 
company shall not offer, in competition against the State, sums which 
the State itself is pledged to reimburse. 
" Todmorden Corporation Bill— This bill was considered by the Police 
and Sanitary Committee of the House of Commons last week. The 
measure is of an omnibus character, but Part III. contained several 
elauces cf a non-contentious character relating to electric supply, such as 
the refusal to supply electrical energy in certain cases, power to lay mains 
in private road-, conditions regarding supply to persons having indepen- 
dent plant, and so on. Another portion of the bill asked for powers to 
run a system of motor omnibuses within and without the borough. Col. 
Crompton gave evidence on behalf of the Corporatian, and put the cost of 
fa and a shed at £4,800. The Committee granted this part 
of the bill. 


Standing Orders —The London County Council (Tramways) Bill and 
the Middlesex County Council (Tramways) Bill were before the Standing 
Orders Committee of the House of Lords on Monday. Both bills pro- 
pose to construct tramways along the Edgware-road to Cricklewood, and 
in neither case have the requisite consents of the local and road autho- 
rities been obtained. Tie Willesden Urban District Council and the 
Hampstead Borough Council opposed. The Standing Orders have already 
been dispensed with by the House of Commons, and the present applica- 
tion to the House of Lords was to settle the question of Standing Orders 
before the Committ e «tage in either House was reache!. It was even- 
tually decided to dispense with the Standing Orders in both cases, so that 
the merits of the two proposals will now be discussed before the same 
Private Bill Committee. Folkestone, Sandgate and Hythe Tramways 
Bill (No. 1) is also allowed to proceed. 


The Telephone Agreement. — In the House of Commons on Tuesday 
the l'ostinaster-General stated that he has arranged to present to Parlia- 
ment a copy of the supplemental agreement with the National Telephone 
Co., dated Aug. 8, 1905, which was made in order to give effect to one 
of the recommendations of the Select Committee which considered the 
origipal agreement. 

Rafhmines and Rathgar (Extensions and Improvements) Bill. — This bill 
included clauses to give the Rathmines and Rathgar Urban District 
Council power to purchase the rights of the National Electric Construc- 
tion Co. in Ruthm nes, under an agreement dated May 17, 1899, and sub- 
sidiary agreem nts, and to supply electrical fittings, &c. The bill was 
rejected by the House of Commons on the motion for second reading, 
however, exception having been taken by the Irich members to other 
clauses in the bill. 

Railway Companies and Municipal Electric Tramway Undertakings. — 
A Committee of the House of Lords, presided over by Earl Cawdor, has 
had under considerstion this week two bills by railway companies, in 
which powers were asked to run motor omnibuses to facilitate the pas- 
senger traflic on their lines, both of which were opposed by municipal 
authorities owning electric tramway systems. The first bill was that of 
the Mersey Railway Co., to which opposition was offered by the Birken- 


anomalous. 
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head Corporation, but the Committee granted the powers without calling 
upon the promoters to reply to the case for the opposition. The second 
case was that of the Wirral Railway Co., which was opposed by the 
Wallasey Corporation, but in this instance the Committee decided to 
reserve their decision until the Wallasey Tramways & Improvements Bill 
comes before them for consideration next week. 

Huddersfield Corporation Bill — This bill has been under consideration 
by the Police aod Sanitary Committee of the House of Commons this 
week. It is an omnibus bill, and contains a section relating to the con- 
struction of some short lengths of additional tramways, for which £5,340 
will be borrowed, repayable in 60 years, and £822 for electrical equip- 
ment, repayable in 20 years. There was no opposition to this section of 
the bill, and it was allowed to go forward. 


Electric Lighting Provisional Orders.—Dr. Macnamara will ask the 
President of the Board of Trade whether he will grant a return showing 
the appeals to the Board of Trade in respect of provisional orders for 
electricity purposes by local authorities and companies during the ten 
years ended March, 1906, and also particulars of the names of local 
authorities and companies, objects of applications in appeals, dates when 
made, and decisions of the Board of Trade respecting them. 

Macclesfield and District Tramways Bill.—A Committee of the House of 
Commons, of which Sir John Dickson Poynder is chairman, met yester- 
day to consider this bill, but it was announced that all opponents have 
now been settled with. The bill seeks the incorporation of a company 
with a capital of £135,000 in £10 shares to construct 4 network of tram- 
ways in and around Macclesfield. The promoters are W. L. Madgen and 
Alfred Christian Hobson. The works are to be completei in five years. 
The carriage of goods and animals will be undertaken and 1d. stage fares 
arranged. Purchase is to take place in 42 years from date of act at fair 
market value. General powers are taken for agreements with loca] 
authorities as to the supply of electrical energy and with contiguous 
undertakers. Interest out of capital during construction to the extent of 
£15,000 will be paid. 

London County Council Tramways Bill. —O wing to certaincircumstances, 
including the opposition of the bill on second reading, the Committee of 
the House of Commons, presided over by Sir John Dick-on Poynder, has 
decided to postpone the consideration of this bill together with the Cor- 
poration of London (Blackiriars and other Bridges) Bill until after Easter. 

The London County Council (Tramways) Bill and the Middlesex 
County Council Tramways Bill were read a first time in the House of 
Commons on Thursday last week. 


The West Cumberland Electric Tramways Bill was read the second 
time in the House of Lords on Mouday. 


LEGAL INTELLIGENCE. 


— — 
Application of the Truck Act. 


The House of Lords delivered judgment on Tuesday in an important 
matter, Williams and others v. North's Navigation Collieries (1889) 
Ltd." Originally plaintiffs (workmen in the defendant company’s 
employ) were sued by the company for breach of contract by abstaining 
from work on a particular day. The county court judge awarded the 
company 303, damages in each case, to be paid in three fortnightly instal- 
ments. The company accordingly on the first pay day deducted 10a. 
from the wages of each man. The men protested, and contended that 
the deduction was a contravention of the Truck Act. Th-y vrought an 
action, and Mr. Justice Bucknill held that the deduction was illegal. The 
Court of Appeal, however, reversed thie decision, hence the present appeal. 

The LORD CHANCELLOR. in giving judgment, said sec. 23 of the 
Truck Act provided with elaborate care, and under strict safeguards, the 
cases in which debts due from workmen might be deducted from wages. 
Thoze provisions would be wholly unnecessary if an employer were 
alreaiy authorise i by tec. 3 to deduct anything that the workman owed 
him, and to pay in coin merely the balance. It appearei to him that an 
obligation rested up n the employer under the Truck Act to pay in coin 
all the money payable as wages, and that he could sub'raet nothing 
except the deductions expressly sanctioned by sec. 23. The deduction 
of 10a. for fines was therefore in the present case illegal. Mr. Lush, the 
county court judge, had argued that this construction would be very 
He urged that if the employer did not py the wages at all, 
and was sued, he would be entitled to set off in the action anything due to 
him, except such sums as fell within the prohibition of sec. 1. It would 
be strange, said Mr. Lush, if an employer could, by breaking his contract 
and forcing litigation, obtain an advantage denied to him if he fulfilled his 
contract. No doubt this would be an anomaly, as were the Truck Acts 
themselves and some other acts which interfered in a limited degree with 
freedom of contract. It was necessary to distinguish between the clauses 
of the act relating to a set off in an action and those relating to stoppage 
or deduction when the wages were paid. It was enough to say that, 
assuming the acts of Parliament had so provided, the fact that the pro- 
vision was anomalous did not permit them to disregard the plain m-auing 
of the words used. Accordingly he moved that the judgment of the Court 
of Appeal be reversed. 

Lords MACNAGHTEN, DAVEY, ROBERTSON and ATKINSON con- 
curred. 

The appeal was accordingly allowed, with costs against defendant com- 
pany both in tue Court of Appeal and the House of Lords. 
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London Hydraulic Power Oo. v. St. James’ & Pall Mall 
Blectric Light Co. 


The hearing of this case (reported on p. 897 of our last issue) was 
concluded on Monday. The question at issue was as to who wae respon- 
sible for the considerable mischief caused in the west end of London by 
the bursting of one of the plaintiff company’s water mains in Piccadilly- 
circus on July 10 last. 

Por the defendants expert evidence was given with a view to proving 
that there had been a subsidence in the neighbourhood which was quite 
sufficient to have caused the breakage of plaintiffs’ main. Several of defen. 
dants’ witnesses further stated that, having regard to the point at which 
the break occurred. it could not have been occasioned by vibration arising 
from the pa-siny of traflic over the defendants’ inspection box. 

His LORDSHIP held that plaintitfs had failed to prove that the burst- 
ing of the main was due to any act of defendants. The action would, 
therefore, be dismissed with costs. On defendants’ counter-claim for £35 
odd judgment wonld be entered for defendants, also with costs. 


Tramway Centre Poles. 


At Shoreditch (London) County Court on Monday, Mr. Hy. Gould, ca» 
proprietor, sued the Metropolitan Electric Tramways (Ltd.), for the value 
of a horse killed and for compensation for damaye done to a hansom cab 
by a collision with one of the company’s iron standards in October last. 

The cal-driver Miles) said he did not see the post until his horse’s 
head dashed against it. 

His HONOUR (Judge Smyley) said it was an important action, as, 
although the Tramway Co. had power to erect posts in the middle of the 
road by act of Parliament, they must not be erected to the danger of the 
King’s subjects. 

The jury found for plaintiff for £63 damages, and judgment was given 
for this amount with costs. 


Tube Railway Construction. 


The Hich Bailiff for Westminster (Sir Thomas Raleigh) and a special 
jury heard last week a claim by Mr. H. I. Coburn against the Great 
Northern, Piccadilly & Brompton Railway Co. for compensation for inter- 
ference with the subsoil at a depth of 120 ft. below the pavement of 
premises in Long-acre, London, of which complainant is the leaseholder. 
An award of from £1,200 to £1.400 was asked for. 

Mr. ROSKILL, K.C., for respondents, denied the right of a leaseholder 
to claim. The company had already settled with the freeholder by 
paying him £1 per foot run. 

Mr. W. W SZLUMPER, Sir JOHN WOLFE BARRY and Sir 
DOUGLAS FOX gave evidence as to the absence of danger to claimant’s 
property, and the jury then found for respondents. 


Dudley, Stourbridge and District Electric Traction Co. v. 
Dudley Corporation. 

Mr. Justice Kekewich concluded the hearing of this case on Wednes- 
day. Pini: titis claimed a declaration that they were not under an agree- 
ment of Oct. 17, 1808, or otherwise bound to sell to the Corporation, and 
that Du:ley Corporation were not, under the agreement or otherwise, 
entitled to require or compel the sale to it of a portion of the plaiutiff 
company’s system. 

After hearing the legal arguments, Mr. Justice KEKEWICH held that 
the particular light railway in question (known as No. 5) was part of a 
scheme of railways, and was intended to be connected with several others. 
To carry out that scheme the Corporation had, under the agreement, the 
right to purchase No. 5 railway, and judgment would, therefore, be for 
the Corporation, with costs. 


‘Child v. A. J. Harris & Co. (Ltd.)—On Friday, Mr. Justice War- 
rington appointed a receiver and manager of the company’s assets until 
the second motion day of Trinity Sittings. 
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MUNICIPAL, FOREIGN & GENERAL NOTES 


— — 


APPOINTMENTS VACANT AND FILLED. 


A driver, capable of running Parsons direct-current turbos and 
surface-condensing plant, 1s required at Loughborough electricity 
works. Applications to the borough electrical enyineer. See 
advertisement. 

Crovdon Education committee invite applications for the chief 
lecturership in electrical engineering at Croydon Polytechnic for 
three evenings per week for a session of about 30 weeks. Payment 
£1 per evening. Forms of application up to March 31. 

An assistant is wanted in the mathematics department of the 
Northern Polytechnic Institute, Holloway, London, N. Applications 
by 29th inst. 


Mr. Sidney Russ and Mr. Herbert Stansfield, B Se., have been 
appointed junior demonstrators in physics at Manchester University. 


" Bieccrical Standardising, Testing and Training Institution. 
The following special lectures have been arranged at Faraday 


House:—Mr. W. R. Cooper, M.A., B.Sc., on Electrical Accu- 
mulators,” March 23; Mr. J. B. C. Kershaw, on “ Fuel Economy 
in Electric Lighting and Power Stations,” on March 30. 


Argentina—The ‘Review of the River Plate,” says:—The 
Pacific Railway Co. have applied to the municipality for per- 
missi n to undertake the supply of electricity in Bahia Blanca. It 
is proposed to employ underground mains. Five per cent. of the 
gross receipts is offered to the municipality. There is already a 
company supplying electricity in the town. 

It is proposed to connect up all the telephone exchanges in the 
south of the province of Buenos Ayres. 

Buenos Ayres Electric Tramways Co. are about to adopt trailers 
for holiday and Sunday service. 

Messrs. R. von Wentzky & Co. having asked for an extension of 
six months for the siening of their contract for an electric tramway 
in Buenos Ayres and for a reduction of the guarantee from $1,000 
to 8500 per kilometer, it is stated that the petition has been rejected, 
and the contract declared void. 


Australasia.— Our Australian correspondent reports that a 
scheme for a light electric railway from Nhill to Netherby and 
North Yanac (Victoria), a distance of 30 miles, has been submitted 
to Nhill Council by Mr. J. C. Lockley, engineer and manager of the 
local electricity works. 

Prahran (Victoria) Council, whose application for an electric tramway 
order has been refused by the Government, have asked the Public Works 
Department to receive a deputation on the subject, and have been in- 
formed that no steps for the construction of Government tramways in 
the district will be taken until the Council have been heard on the 
matter. A proposal for a joint tramway scheme to be carried out by 
Prahran and Malvern has been discussed by Malvern Council and 
adjourned. 

Negotiations are proceeding for the purchase of the Adelaide tramways 
by the South Australian Government. The price asked by the com- 
panies for their undertakings is £416,000. 

Balmain (N.S.W.) Couneil decided some time ago to erect combined 
de-tructor and electricity works, but a poll of the ratepayers recently 
decided in favour of permitting & company to carry out the project. 
Subsequently an offer by Kenway & Co. to erect works was provisionally 
accepted, but this has not yet been ratified. 

An arrangement has been made for the students in electrical engineer- 
ing at Melbourne University to proceed, after two years at Melbourne, to 
take their third year's course at Syduey University. 

The “ Australian Mining Standard " says application has been made 
for the rexistration of the North Melbourne Electric Tramways & 
Lighting Co, 

Subiaco (W. Australia) Council are about to increase their electrical 
plant at & cost of £6,500. 

The Government have been asked by a local company for authority to 
generate electrical energy at Collie, and supply it to the eastern goldfields 
of Westralia, via Perth. 

The South Australian Post Office telephone wires in Adelaide and 
suburbs are to be luid underground at a cost of about £30,000 The 
work will be spread over five years. 


Bermondsey ( ondon).—Condensing plant is to be installed at 
an estimated cost of £2,350. - 

The borough electrical engineer (Mr. W. E. J. Heenan) estimates that 
this plant will reduce the fuel bill (which is £3,600 per annum) by at 
least £360, besides effecting other economies. 

From 31st inst, the lighting of the arc lamps is to be extended from 
midnight till 1 a.m., and the charge for current is to be reduced from 
3d. t 24d. per unit. 

The committe- has been authorised to arrange special terms for supply 
of current to large firms. 

Beverley. — The Board of Trade have granted an extension of one 
year for the Council to comply with the terms of their provisional 
electric lighting order. 


Birmingham.—Cars have this week commenced running on a new 
extension of the tramway system. The Birmingham & Midland 
Tran ways Co.'s cars are also to be allowed to run on these lines in 
return for running powers for the Corporation's cars on some of the 
company's lines as soon as the lines are ready John Aird & Sons 
are at work on the construction of various other lines in the neigh- 
bourhood of Small Heath Park, which will eventually be practically 
encircled by the tramways. The same firm have contracts for 
various new lines in the city, some of which will shortly be com- 
menced. Meanwhile, Dick, Kerr & C. ure making good progress 
with the overhead equipment, having finished the Lodge road route 
and nearly finished the Balsall Heath, Mosely-road and Stratford- 
road sections. The erection of the Rosebery street car depot, where 
the cars running on the Dudley road route (which becomes the Cor- 
poration’s property on July 1) will be housed, is also nearly completed. 

Bradford --The city elective auditors (Messrs. W. Goo is'n & 
John Lund) have presented a supplementary report to the City 
Council on electric lighting finances, suggesting that the electricity 
department be brought under the direct control of the city treasurer. 
The city treasurer will report upon the proposal. 

Broushty Ferry (N.B.).-— The Council have decided to expend 
£2,500 in extending the electricity works. 
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Gardiff-Penarth Tramways.—The Penarth & Cardiff Tramway 
Synd. intend to apply for a provisional order for the construction 
and working of tramways between Penarth and Cardiff. 


Carrickfergus (Ireland).—At the District Council on Monday 
Mr. T. S. Jack moved that the offer of Curran Bros., Belfast, to 
ereet and maintain for five years electricity works ia the district be 
accepted. Messrs, Curran Bros. offer to fit up and maintain any 
number of lampe for street lighting at £1. 10s. per lamp per annum, 
12 of the lamps to be 50 c.p. and the remainder 80c.p. An amend- 
ment to refer the matter back was defeated by 10 votes to 6, and a 
further amendment to accept the tender of the Town Gas Co. for 

lighting at £1. 7s. 6d. per annum was lost by 10 votes to 5. 
ifr. Jack's resolution was then carried. 


Conway Valley Power Scheme:—The survey for this power 
scheme has now been completed. The work comprises the con- 
struetion of a large reservoir which will receive its supply from 
Lake Cwmeigian and Lake Cowlyd, the whole of the water rights 
of the former source and the overflow of Cowlyd having been 
acquired by the promoters. The capital required for the scheme, 
estimated at £126,000, has been subscribed. 


is Decisions.— Under the new tariff of the Australian 
Commonwealth marble switchboards with current-measuring in- 
struments, synchronising apparatus, &c., complete, are classed as 
electrical machinery and appliances, n.e.i, and are dutiable at 
124 per cent. ad. val. 
" A Pr customs decision of the pesar pem has fixed a 
uty centavos per kilo, gross weight, on apparatus and 
materials for electric Üghting except electroliers. 


Electrical Contractors’ Association.—The third annual dinner 
of the Glasgow branch of the Scottish section of this Association 
took place on Wednesday, Mr. Thos. Wright presicing. | 

Mr. W. W. LackrE, city electrical engineer, proposed the toast of the 
Glasgow branch, and said he looked upon the electrical contractor as the 
best friend of the electricity department. Very often electricity stood or 
fell by the manner in which the electrical contractor did his work. The 
association had done a great deal of useful work, but there still remained 
much for it to do. The meetings of electrical contractors were bound 
to promote the best interests of the whole prof ession. 

The CHarRMaN, in reply, said the Association had done much good 
work during the past six years, and had more than justified its existence. 
He referred especially to recent meetings between the Association and 
outside contractors. They succeeded in persuading two or three of these 
outside contractors to join the Association. They could never rectify the 
difficulties and troubles connected with their business until they got all 
the members of the trade to join the Association. 


Exeter.—At a meeting of the Council last week a recommenda- 
tion of the Special committee on public lighting that the whole of 
existing tramway routes should be lighted by arc lamps, was dis. 
cussed. An amendment referring the matter back, because the Gas 
Co. had not had an opportunity of tendering, was carried. 


Exhibitions.—Particulars are published concerning the Engi- 
neering and Machinery Exhibition which is to be held at Olympia 
from Sept. 15 to Oct. 17 next. Messrs. Bridges & Smith are orga- 
nisers of the show. 

On Saturday Cordingley’s Motor Car Exhibition will open at the 
Agricultural Hall, London, when nearly 300 exhibitors will demon- 
strate the progress made by the automobile. In addition to motor 
cars, motor ‘buses, &c., there will be a large display of motor boats 
and airships. Nearly all the leading British engineering firms 
seem to be enteri: g the motor vehicle industry, and a very complete 
representation of this section of English enterprise has been brought 
together. Special lighting arrangements are being made. The 
offices of the exhibition are at 27-33, Charing Cross- road, London, W. C. 

An exhibition of electric light fittings, electric motors, are and 
incandescent lamps, cooking and heating apparatus, &c., was held 
at Pudsey last week. Among the exhibitors were Veritys Limited, 
the Edison & Swan Co., Siemens Bros. & Co., Electromotors Limited, 
British Thomson- Houston Co., Dowsing Radiant Heat Co, Witting, 
Eborall & Co. and Thomas Broadbent & Sons. The exhibition, 
organised by the Corporation electricity department, attracted a 
large number of visitors. 


An electrical exhibition, organised by the local electricity depart- 
ment, will be held at Maidstone between April 2 and 7 inclusive. 


Fire.—4A fire occurred on Tuesday on the premises of the Reliance 
Electrical Wire Co., Spital-aquare, London, E. 


Hsckney (uondon).— The generating station and destructor 
works are to be insured for £77,000 with the Alliance Insurance Co. 
at an annual premium of £70. 4s. 


Halifex-Hudderafieid Tramways. — Representatives of the 
West Yorkshire Tramways Co. had an interview with a sub-com- 
mittee of Halifax Tramways committee on Friday last in reference 
to proposal of the company to obtain powers to run tramcars 
over sections of the Corporation tramway system between West 
Vale and Halifax and Brighouse and Bailiffe Bridge. The com- 
pany offered to guarantee the Corporation a profit in return for the 


concession of the required running powers, and also offer to take full 
charge of the traffic, so that passengers can travel in throngh cars 
from Halifaxto Huddersfield and from Bailiffe Bridge to H uddersfield. 


Hornsey (Gondon).—The Council have received sanction to a 
loan of £10,000 for electricity supply. 


Infirmary Lighting.—Eton guardians will light their new infir- 
mary by means of electric current taken from the Windsor Elec- 
trical Installation Co at 5d. per unit. 


Italian and French Combine.—The Officine Elettro-Ferroviare 
of Milan and the Societe Anon. Westinghouse of Paris have entered 
into a combination under the name of L'Alliance Westinghouse- 
Finzi, the primary object of the joint undertaking being the manu- 
m and installation in Italy of monophase electric traction 
plant. 


Light Railways.—Gillingham Council consent to the Chatham 
& District Light Railway Co.'s extension to Rainham, subject to 
certain road improvements being undertaken by the company. 


Middlesbrough Council are considering the proposal for the erec- 
tion of & transporter bridge (in eonjunction with a light railway) 
across the Tees, and are to take expert advice as to the type of 
transporter most suitable. 

Llandudno.—The Council have decided to support the applica- 
tion of Messrs. Bruce Peebles & Co. for an extension of time for 
commencing the construction of the Colwyn Bay-Llandudno Light 
Railway, the project having been taken over by the company from 
the original pramoters. 

London County Council.—At Tuesday's meeting it was agreed 
to loan Marylebone £48,545 for electric lighting. 

Tramways.—It was reported, in regard to the contract of the Brush 
Co. for the supply of single-deck car bodies, that there was some diffi- 
culty in ascertaining the precise labour rates and hours of working recog- 
nised at Loughborough. The company had intimated its desire to conform 
to all district rates of labour which they employ, and the Highways 
committee recommended that the provision in contract be worded to 
carry out this obje:t.—This was opposed, and stood over. 

On the reception of the Highways committee's report, Mr. TRouas 


| asked the chairman of the Highways committee whether it was a fact 


that, owing to the limited amount of money placed at their disposal by 
the Finance committee, the eonstraction of tramways in London was not 
proceeding with the rapidity which the necessities of the public demanded, 
and whether under those circumstances the Highways committee would 
be prepared to recommend the Council to assist private companies to 
obtain facilities and powers for carrying out the nesessary work. 

Mr. CoLLiNs asked if the attention of the chairman of the committee 
had been called to the newspaper statement that in Berlin they were now 
running motor omnibuses in competition with their own tramways 
previous to pulling them up. 

Capt. HEMPHILL, in reply, said that he believed Mr. Collins’ statement 
was without foundation. It was quite possible that the Council would at 
some time ask Parliament for powers to ran buses as feeders for the 
tramways. It was true that there were under 80 miles of electric tram- 
ways in London, whereas 300 miles were needed to give an adequate 
service. This was greatly due to the opposition of the borough counoils. 
He did not think that the County Council would ever consent to private 
companies coming into London. 

Highways Committee.— Capt. the Hon. Fitzroy Hemphill has been ap- 
pointed chairman of the Highways committee for the year, and Mr. E. 
Browne vice-chairman. 


Lendon County Council Tramways.—Stoke Newington Council, 
at their meeting on Tuesday, resolved to ask the London County 
Council to adopt the side-slot conduit system on their tramways 1n 
& narrow portion of the High-street, thereby reducing the number 
of lines to be laid down from six to four. It was decided to ask 
Hackney Council to make a similar request. 

Preparations are being made for carrying an electric tramway 
over the new Vauxhall Bridge, the first portion of the work having 
been commenced on Monday. 


London Electrical Engineers (Ltd.)— The Registrar of Friendly 
Societies notifies that the registry of this society was, at ita request, 
cancelled on 18th inst. 


Loughborough.— On Saturday, 17th inst., at 1:50 p.m., a fault 
occurred on the lighting mains. It was located one length of dis- 
tributor by 4:30 p.m., and the remainder of the town reconnected in 
the ordinary way. The fault was located and repaired by 9:80 p.m. 
and that length of cable tben made alive. Only five consumers 
were without light during this time. The fault occurred in a ser- 
vice box, and it is thought that sme damage must have been done 
to the box when the pavement in the immediate neighbourhood was 
reinstated. 

Negotiations are in progress between the Corporation and the 
Brush Co. with respect to the supply of electric current to the com- 
pany's works. If the Corporation undertake to supply current to 
the company it will necessitate extensions to the plant, but the 
Corporation have ihe alternative of transferring their undertaking 
to the company. 
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Manchester.—The City Council on Wednesday increased the 
salary of Mr. Jas. Wood, financial superintendent under the Tram- 
ways committee, from £375 to ; and increases of £25 per 
annum were also granted to six other officials of the tramways 
department. Proposals to inerease the salaries of Mr. J. T. Oakes, 
tramway traffic superintendent, and Mr. F. E. Hughes, secretary 
of the electricity department, from £400 to £425 were rejected on the 
ground that the maximum had been reached. Other advanees were 
gran ed in the electricity department, chiefly in salaries under £200. 


Municipal Telephony.—A special meeting of Hull City Couneil 
on Monday considered a recommendation from the Telephones 
committee that the municipal telephone system be sold to the 
National Telephone Co. upon the following terms :— 

1. The Corporation to sell and the company to buy the telephone 
undertaking of the Corporation, with all its telephone plant, property 
and assets of every description. 

2. The company to psy therefor such a sum of money as shall be 
equivalent to a reimbursement to the Corporation of ite outlay apon 
the , that is to say, such a sum of money as shall be suffi- 
cient to indemnify the Corporation from making any loes upon the 

8. The company to take over all obligations of the Corporation in 
iva of the undertaking. 

. The company to continue to supply telephonic service to the exist- 
ing unlimited rate subscribers of Corporation at the hy aha 
tariff rates for unlimited service for a period of three years the 
date of the completion of the purehase. 

8. The company te take over the staff and employés of the Corpora- 
tion whose services are wholly empleyed in the telephone 

salaries and with equivalent 


of the Corporation at their 

pesitions in the company’s . 

6. A formal eontraci to be approved by the Postmaster-General to 
give effect to these terms to be entered into. 

7. These terms to be submitted for approval to the Town Council of 
Hull and to the Board of the National Telephone Co. within one month 
from this date. 

The chairman of the Telephones committee (Mr. Bnown) moved the 
adoption of this recommendation, and said they were only 12 days from 
the end of the financial year, and they found shat, after paying £697 to 
the Postmaster-General for royalties, they had still a balance of £2,894, of 
which they oould set aside £1,381 for interest and £1,109 for sinking 
fund. This would leave them with a balance of £450, and it showed that 
they were in a sound position. Their service had been gradually im- 
proving, and the number of subscribers had been aud was still 
increasing. The committee bad been considerably pered by Govern- 
ment officiale, who, in his opinion, should have b«en more loyal aud 
more patriotic than to have tried torush them into the hands of monopo- 
liste. The officials of the Post Offiee seemed determined to oust the 
municipalities which bad helped them to get at the National, and which 
had helped them also to reconatruct the telephone system of the country. 
He looked n the attitude of the Post Office as a grave publie scandal. 
He showed that when in April last they applied for power to berrow some 
£20,000 for extensions there was considerable . took as many 
months as it should bave taken weeks to get the assent. With these two 
departments working hand in band, with the difficulties thrown in their 
way, it was questionable whether they would be able to continue till 1911 
without loss. If there had been 55 monicipalities, instead of five, with 
their own telephones, there would be no need to bother their heads about 
a few Government officials. They could have run the risk, and if the 
ratepayers liked to teke it he would not demur. Had Parliament been 
willing to listen to them he would have advised them not to sell their con- 
cern fur any consideration. 

Ald. Masszv opposed the motion, and moved that the recommendation 
be referred back. He thought the action of the Government officials 
complained of by Mr. Brown should have been reported to their Parlia- 
mentary representatives and fully investigated by the House of Commons, 
He protested against their having to come to a decision before they had 
seen the agreement. Were the wayleaves part of the property to be 
handed over ? 

The Mayor: No. 

Ald. Masser: If they were, the Corporation would be selling assets to 
the National Co. which the National might sell to the State. 

The Mayor said he was perfectly satisfied with their present position, 
provided the licence could be extended. He did not blame entirely the Post 
Office officials. The Corporation had expended £52,000 upon the telephone 
system ; and within the next two years they would have to spend £15,000 upon 
extensions. They desired to reconsider their position before expending more 
money. He quoted the letter of the secre of the Poat Office pointing 
out to the Corporation the desirability of making arrangements with the 
comp which would secure the unification of the two systems. In the 
face of that, he asked, what hope was there’? In 1911 the Government 
had agreed to bay the National system ; bat they bad only to take that 
plant of the municipality which wae “ necessary and suitable.” If they 
sold upon the terma in the agreement they would receive from the Natienel 
Co. such a sum as would cover entirely the direct and indirect expendi- 
tare incurred. 

Mr. Brown having replied, the amendment referring the minutes back 
was carried by 32 votes to 17. 


A meeting of Swansea Corporation was held on Wednesday: 
when a report by the Telephone committee was diseussed. 

The report had reference to an offer by the Postmaster-Cieneral of 
£17,000 for the purchase of the Swansea municipal telephone system 


complete, but recommended that the following eonditions should be 

insisted upon in the event of sale :— l 
m That the whole of the eapital expended be repaid to the Corpora- 
2. Existing rates to be maintained until the system of the National 

Telephone Co. is taken over by the Post Office, and future rates to new 

subecribers to be specified. 

8. Staff to be taken over on terms not joes favourable than those 
agreed to in the cage of the National Telephone Co. 
4. Post Office to work the system. 
5. The Postmaster-General to obtain intercommanication between 
the Post Office system and the National Telephone Co. | 
The chairman of the Telephone committee (Coun. D. Jones) described 
the offer of the Postmaster-General as a ridiculous one, and asked for the 
sanction of the Council to require from the Postmaster-General a sum 
which would repay the Corporation the whole of the capital expended by 
them on the undertaking. A statement was submitted showing this to 
amount to £26,961. 9s. 6d. A letter from the Postmaster-General was 
read, which stated that deductions must be made for depreciation and 
also for the Corporation exchange building, whieh would be of 
no use, and that therefore 60 per eent. of the total capital expended by 
the C on was a liberal offer. 

The Telephone committee's report was agreed to. 

On Thursday last Glasgow Corporation again discussed the re- 
commendation of the Finance committee that £690 be taken from 
the Common Good to pay the e ses in connection with the 
representations made on behalf of the Corporation before the House 
of Commons Committee on the agreement between the Postmaeter- 
General and the National Telephone Co. for ihe purchase of the 
compeny's undertaking. 

Mr. Kina now moved that the reeommendation be not approved, as the 
Telephone committee did not go to London in the public interest, but, at 
the most, in the interest of the telephone department and its 10,000 
subscribers. S 

Mr. W. F. Anverson said the opposition to the committee’s recom- 
mendation was an attempt to belittle the municipalisation of the tele- 
phone, which bad cost Glasgow £880,000. 

The committee's recommendation was adopted. 

Portsmouth Corporation have received sanction to expend over. 
£18,000 upon extensions to the municipal telephone service. 


Musselburgh.—The Council have withdrawn their opposition to 
the National Electric Construction Co.'s proposal to extend the 
local tramways to Port Seton, on condition that the company make 
annual application for permission to run Sunday cars. 


Nairn.—The Board of Trade have given the Couneil until the 
end of the year to decide upon the steps to be taken in connection 
with their provisional order obtained in 1902. 


Oldham.—An inquiry was recently held into the application of 
the Corporation for sanction to a loan for electricity supply, and the 
L.G. Board have now refused consent with respect to 270,000 out 
of the £48,000 applied for. 


Ormesby.—The Council have decided to transfer their electric 
lighting order of 1901 to the Cleveland & Durham County Eleetrio 
Power Co., who will pay the Council £316 to cover cost of order. 


Panama Oanal.— Mr. C. Mallet, C. M. G., British Consul at 
Panama, reports that authorisation has been given for the laying 
and working of a military cable between Key West, Guantenamo 
and the Panama Canal zone. This cable is, it is stated, to be 
used for commercial purposes, a maximum rate of 40 cents per word 
being charged. 

Plymouth.—The Tramways committee decided on Monday to 
convert the Weet Hoe route to electrie traction, to work it with the 
Pennycomequick route as one section, and to substitute demi-cars 
for the present type of car. | 


Poplar (London).—The borough electrical engineer (Mr. J. H. 
Bowden) has submitted to the Lighting committee a statement 
showing comparative cos's of eleetricity and gas for public lighting. 

In September, 1900, all the street lighting was by gas. The number 
of lamps was 1,742 and the total oandle-power was 29,824. In September, 
1906, the number of lamps was 1,775 electric, 876 gas), an 1 the total 
candle-power was 657,964 (629, 952 electric, 28,082 gas). The cost per 
candle-power in 1900 worked out at 55 96d. The cost of the canale- 
power in September, 1906, worked out at 4°97d. (8:59d. electric, 21:994. 
gas) per candle. power. 

An offer by the London & India Dock Co. to take current at 0-885d. per 
unit, subject to a three years’ sgreement and a guarantee to take a mini- 
mum of 300,000 units per annum, with a maximum load not exceeding 
100 kw., has been accepted. 


Post Office Telegraphe and Telephones Statisten. A return 
has been issued showing the gross amount received and expended 
on account of the telegraph service of the State in the year ended 
March 81, 1905. The aecount shows a balance on expenditure over 
receipts of £919,485 10s., making, with the amount expended on 
account of the charge for the year (£271,801 28.), the total deficieney 
of telegraph revenue for the year £1,191,120 12s.: 


Power-Gas Inetellatiess in the East.—Tbhe Power. Gas : 
(Ltd.), 89, Vieteria-street, London, S.W., aad Stockton en Tees, 
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have obtained an order for the power-gas installation for the ship- 
yard of the China Steam Navigation Co. at Hong Kong. 

The plant is capable of producing 300,000 cubic ft. of gas per hour, 75 
per cent. of which will be specially cleaned for use in four gas engines 
(having a total capacity of 3,300 B. H. P.) and 25 per cent. will be used in 
furnaces and other heating appliances. As the working conditions 
require continuous running day and night throughout the year the plant 
is designed so that any of the main parts can be isolated without inter- 
fering with its operation. The installation at present includes three pro- 
ducers of the Mond patent type. Eastern fuels of a bituminous character 
ure to be used. Theengines are of the Cockerill type, made by the main 
contractors in the work (Richardsons, Westgarth & Co.) and will be 
direct-coupled to Dick, Kerr dynamos. The whole of the installation is 
to the requirements of Messrs. Swire & Sons, of London, agents for the 
China Steam Navigation Co. This ig the first important gas-driven 
power station for the east. 

Presentations. Mr. H. H. Arthur, charge engineer at Ilford 
electricity works, was recently presented with an oak chiming 
clock as a^wedding present. Mr. A. H. Shaw, the chief engineer, 
made the presentation on behalf of the staff. 

A silver coffee service has been sent out to Mr. A. E. Gibbs, the 
newly-appointed distribution engineer of the Johannesburg lighting 


and tramways undertaking, from the staff of W. T. Glover & Co., 


accompanied by a mahogany chiming clock from the directors, in 
appreciation of his 9} years’ service with the company. 
On behalf of the Sunderland Corporation tramway employés, Mr. 


A. R. Daygon (the manager), on Wednesday, presented Coun- 
' eillor T. Summerbell, M.P. (formerly chairman of the Tramways 


committee) with a silver tea set, to signify the gratification of the 


Subscribers at Mr. Summerbell’s election to Parliament. 


Mr. Dayson, in making the presentation, referred to the great success 
that had attended the tramway undertaking since its municipalisation, 
and said it had contributed a considerable sum to the relief of the rates. 


The borough electrical engineer (Mr. J. F. C. SNELL) said that in about 


12 months’ time he would be following Mr. Summerbell to Westminster, 
but not in the capacity of a member of Parliament. 


Provisional Order Transfer.—Official notice is given of the 


‘intention of Ormesby Council to transfer to the Cleveland & Dur- 


ham County Electric Power Co. their provisional electric lighting 


order, 1900,:the consideration being £315. 16s. 3d. Objections to 
the Board of Trade before April 15, 


and Traction Co. for this district. 


There will be two switchboards, one in each compartment. 
portion of the auxiliary machinery will be driven by electric mo ors, 


. and two large luggage hoists. 


Queenborough.—The Board of Trade have approved the elec- 
tricity supply scheme of the Sheerness and District Electric Power 


‘hip - ighting.—The contract for the electric lighting of the new 
Cunard steamer ** Mauritania” (building by Swan, Hunter & Wigham 


. Richardson at Wallsend-on-Tync) has been placed with W. C. 


Martin & Cq., Glasgow. 

The generating plant, which will consist of four Parsons turbo- 
generators, each capable of giving 4,000 amperes at 110 volts, will be 
placed in the aft end of the engine room in two s:parate compartments 
divided by a watertight bulkhead, so that the supply of current will not 
be cut off in the event of either engine room being flooded with water. 
A large 


including 16 forced draught fans of 50 n.r. eacu for the stokeholds, and 
about 60 n.r. of refrigerating machinery, two electric passenger hoists 
working between the six decks, six emialler hoists fur stores, mails, &c., 
Electric motors are also to be ured for 


‘raising and lowering boats, h«aving in sounding line, and driving 


at 


, reductions referred to the electrical engineer, Mr. J. F. C. Snell, 


‘radiators. 


machines in the bake ry galley and pantry. Tnere will also be about 60 
large electrically-driven ventilating tans und Stewart's patent thermo- 
_tavks, for heating and ventilating. For lighting 5,000 16 c.p. lamps will 


be required. The state rooms will cach be lighted by three lamps, and 
will contain an electric fan, electric curling-tong heaters and electric 
The electrical equipment will also inciude electric bells, tele- 

hones, searchlights and masthead and side lights. ‘The steam whistle 
will be electricaily controlled, us wilt the watertight doors. 


* Bpen Valley Tramways.—Cleckheaton Council propose to discuss 
with Bradford Tramways counnittee a suggestion that the Spen 


‘Valley tramways of the Yorkshire (Woollen District) Electric Trac- 


tion Co. and the Bradford tramways be extended to meet at Oaken- 
shaw, forming a second route between Dewsbury and Bradford and 
taking jn all the Spen Valley towns—viz., Heckmondwike, Liver- 
sedge and Cleckheaton. 


hundeiland.—The Electricity and Lighting committee recom- 
mend the Council to reduce the charge for current for the tramways 
from 14d. to 11, d. per unit, and the charge to lighting consumers 
"will in tuture range from Jàd. to 24d. per unit. To reach the 24d. 
minimum consumers must use 7,500 units a quarter. The com- 
mittee estimate that the net profit on the year, before these reduc- 


tions are allowed for, will be £2,638, and but for the increased price 


of coal the profit would have been about £1,000 more. Even after the 


 estiniates that the net profit on the eur will be at least £1,870. 


du fe Couveusers —-A Paper on the efliciency of surface con- 
densers is to be read by Prot R L Weighton before the Institution 
of Naval Architects in the Hail ot the Society of Arts, Jubn-street, 
Adelphi, WC, on Thursday evening, April 5 :— 


The paper is a record of a very exhaustive series of tests carried out by 
Prof. Weighton and his staff at Armstrong College, Newcastle, on the 
ordinary type of condenser and a new type known as the “ Contraflo." 
The tests have occupied fully a year and afford an illustration of the 
influence on engineering progress of research work as carried out by 
technical colleges, and especially by the Armstrong College, Newc istle- 
on-Tyne, which has the largest plant in connection with steam engineer. 
ing of any college in the world. The results obtained by the “ Contratlo " 
system have already attracted considerable attention. and Armstrong 
College has, during the experiments, been visited by many engineers, in. 
cluding some from the Continent and America. 

Swinton and Pendlebury.— As the Council are unable to trans- 
fer their order to the Lancashire Electric Power Co, they have 
decided to take electricity in bulk from the company and distribute 
it themselves. 


Taunton.—The Corporation have received sanction to a further 
loan for electric lighting extensions, but an endeavour is being made 
to induce the L.G.B. to extend the period of the loan. 


Telegraphs in China.—The ‘North China Herald states that 
it has been decided to largely extend the telegraphic system in 
China in order to connect up every important district in Mongolia 
with Pekin. : l 

Tramways Departments and Maintenance of Highways.— 
The manager of Bradford Corporation tramways (Mr. C. J. 
Spencer) proposes tbat he shall in future have charge of the con- 
struction and maintenance of the permanent way of the tramways 
instead of the city surveyor (Mr. J. H. Cox), and refers to Leeds, 
Manchester and Glasgow as examples where the system he proposes 
is in successful operation. Mr. Cox, however, points to 50 other 
towns with municipal tramways, including Liverpool, Birmingham, 
Sheffield, Nottingham and Leicester, where the present Bradford 
system is in vogue, and argues against the change. 


Uruguay.— Plans of the Monte Video Telephone Co. for under- 
ground mains have been approved. i 

Walthamstow.— Electric light cables are to be laid to Higham's 
Park. Application has been made for sanction to a loan of £10,146, 
the estimated cost of the work. 


Walton-on-Thames. — The Council have assented to the applica- 
tion of the Camberley Electric Supply Co. for a provisional order for 
the district. Yorktown & Blackwater Gas Co also asked for the 
the Council’s assent to their application for a provisional electric 
lighting order. The Council have peremptorily refused such consent. 


Waterford.—The Corporation have withdrawn their opposition 
to the application of the National Provincial Electricity Corpn. for 
a provisional electric lighting order. 


Watford.—The electrical engineer, Mr. W. H. F. Colebrook, 
recommends the Council to adopt charges for current for power at 
2d. per unit for not exceeding 1,000 units per quarter, 12d. for over 
1,000 units, 1łd. for 2,000, 12d for 3,000, 14d. for 4,000, 18d. for 
6,000, 14d. for 10,000, 13d. for 15,000, and 1d. for 25,000 and over, 


.less 24 per cent. cash discount. 


The Electric Light committee, in recommending this proposal, also 
recommended that a reduction of 20 percent. be made in charges for 
current for lighting used in conjunction with a supply for power, pro- 
vided the demand for lighting did not excced 20 per cent. of the total 
demand. The committee also recomm-nded for adoption Mr. Colebreok's 
proposal that instead of the present system of charging meter rents in 
proportion to the number cf lamps installed, the charges should be accord- 
ing to the ampere capacity of the meters and vary from le. 6d. for 8 
three-ampere meter per quarter to 10s. 6d. fora 500 ampere meter. 

The recommendations were referred back. 

Wisbech.—The Council have entered into a provisional agree- 
ment with the National Electric Construction Co. for the erection 
and maintenance of electricity works. 


Wo.iverhampton.—The Council have extended their free 
wiring system to premises under the previous minimum rental of 
£40 per annum. 


Yardley.—The Electric Lighting and Tramways committee hav? 
appointed the manager of Birmingham Corporation Tramways (Mr 
Alfred Baker) to advise them, and the committee hope in a few 
weeks to report as to the advisability or otherwise of purchasing 
the tramways in the district. 


Electro-Harmonic Society —The twentieth season of this 
flourishing society will be brought to a conclusion at the concert on 
Friday, the 30th inst., when unusual interest will attach to the 
proceedings by reason of the presentations which it is intended to 
make to those gentlemen whose efforts, sustained over a lo: g per! 
of years, have been the main factor in the striking success of the 
society. Members of the E.-H. S. are reminded that the subscription 
list must close within a few days, and those few who have rot 
already forwarded their remittances are invited to send them to one 
of the undermentioned :—Mr. Robert Kaye Gray (hon. treasurer. 
106, Cannon.street, E.C.; Mr. Robert Hughman, 8, Bream s- 
buildings, Chancery lane, E.C.; Mr. Sidney Rentell, 36, Maiden- 
lane, W.C.; or Mr. Geo. Tucker hon. sec. of Fund), 1, 2 and 3, 
Salisbury-court, Fleet-street, E.C., London. 
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Dinners, &c.—The staffat Loughborough Corporation electricity 
works dined together on the 14th inst. in the workshop, which had 
been artistically decorated for the occasion. The chief engineer (Mr. 
W. H. Allen) presided, and Ald. A. A. Bumpus (chairman of the 
Electric Lighting committee) was the guest of the evening. 

On Saturday evening a number of the staff and employés of the 
Liverpool electric supply department dined together, with Mr. 
Alfred Clough (city electrical engineer) in the chair. A concert 
followed. 

At Holborn (London) Town Hall on Monday a concert and dance 
took place in aid of the funds for the extension of the Post Office 
Central Telegraph Offce library. The Postmaster-General was 
unable to be present, but most of the leading members of the staff 
attended, including Mr. Babington Smith, Mr. J Gavey, Mr. John 
Ardron, Mr. King, Mr. J. Newlands, &c. 

Football. — On Saturday the annual inter-works match between 
employés of the General Electric Co., Witton, and the Robertson 
Electric Lamp Works, took place on the ground of the latter at 
Acton, London. From start to finish the game was of an exciting 
nature and ended in a victory for the Wittonites by four to one. 
After the game the tenms dined together, and a dance (the last of 
the season) followed. 


...... 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue » price 15s, or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
à great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to day of publication. All mere lists of members 
of Societies and Institutions (so easily and cheaply available) 
are excluded, as*quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 


published. 
A full Digest of Contents will be sent post free on request. 


TENDERS INVITED. 


The directors of the Lancashire € Yorkshire Railway Co. invite 
tenders for 12 months’ supply of various stores and requirements, 
including signal and telegraph fittings, signal, telegraph and elec- 
tric light wires, steel tubes for boilers, cold and hot drawn weldless 
steel tubing, iron castings, lead, engine packing, &c. Further par- 
tienlars and forms of tender from Mr. Duffin, Stores Department, 
Osborne-street, Manchester. Tenders, addressed to the directors, to 
be lodged bv 10 a.m. April 2 with the secretary (Mr. R. C. srwin), 
Hunt's Bank, Manchester. See also an advertisement. 


Salford Electricity committee invite tenders for supply and 
erection of 750kw. steam turbo-generator and condensing plant. 
Plans, specification, &c., from the borough electrical engineer, 
Pendleton. Tenders by April 21 tothe town clerk, Mr. L. C. Evans, 
Town Hall, Salford. See al.o an advertisement. 

Sunderland Corporation invite tenders for supply and erection of 
steam exhaust and other pipes in connection with the extension of 
their Hylton-road electricity station. Specifications from the 
borough electrical engineer, Mr. John F. C. Snell. ‘venders, 
addressed to chairman of Electricity and Lighting committee, to 
the town clerk (Mr. Fras. M. Bowey), Town Hall, Sunderland, by 
noon April 4. See also an advertisement. | 

Sunderland Corporation also invite tenders for one 750kw 
triple-expansion engine, direct-coupled to three-phase generator 
(5,000 volts), with exciter; one 800 kw. static transformer, and two 
portable air compressors. "Tenders to chairman of Electricity and 
Lighting committee by noon March 30. 


Leyton Urban District Council invite tenders for supply and 
erection of a traction switchboard. Specifications from the elec- 
trieal engineer (Mr. F. Harman Lewis), electric light and power 
works, Cathall-road, Leytonstone. Tenders to be delivered at the 
meeting of the Electric Light committee to be held at the Town 


Hall, Leyton, on April 9, at 7:80. Further particulars are given in 
an advertisement. 

Belfast Tramways and Electricity committee invite tenders for 
supply and erection of coal and ash conveying plant, bunkers and 
chain grate mechanical stokers. Specification, with form of con- 
tract, from the city electrical engineer, Mr. Victor A. H. M' Cowen, 
M. I. E. E., M. I. Mech. E. Tenders by 11 a.m. April 16 to Sir Samuel 
Black, Town Hall, Belfast. See an advertisement. 


London County Council invite tenders for the manufacture and 


erection of three low- tension feeder switchboards for tramway sub- 


stations; also for eleven 500 kw. and three 50 kw. induction motor - 
generators for tramway sub- stations, and for about 65,000 tons of 
coal for the tramways generating station, East Greenwich. Tenders 
to the Clerk, County Hall, Spring-gardens, S. W., by 10 a. m., 27th inst. 

The Asylums committee of London County Council invite ten- 
ders for the installation of electric lighting and power (including 
generating plant) at Long Grove Asylum, Epsom. Tenders to 
6, Waterloo- place, London, S.W., by March 26. 

Leeds Electricity committee invite tenders for one or two sets of 
electric generating and condensing plant, each comprising a steam 
turbine, two-phase alternator and exciter of 8,000kw. capacity, 
electrically-driven surface-condensing plant, and the necessary pipes 
and valves. Preference will be given to tenders for plant of British 
5 Tenders to town derk (Mr. Robert E. Fox) by 10 a.m. 

pril 9. 

Briton Ferry Urban District Council invite tenders for supply, 
delivery, erection and laying of sub-station switchboard, non-rubber 
feeder and distributor cables, feeder pillars, joint boxes, arc standards, 
arc lamps, &c. Tenders to the clerk (Mr. Trevor H. Hunter), 
Council Offices, Briton Ferry, Glam., by noon March 26. 

Bolton Electricity committee invite tenders for one continuous 
current electric generator, and also for one steam engine, complete. 
Tenders to the chairman of the Electricity committee, Town Hall, 
Bolton, by noon March 29. 

Walsall Corporation invite tenders for a 500 m.r. high-speed steam 
engine, a 350 kw. high-pressure continuous-current dynamo, and 
high-pressure feeder cables, low-tension distributors and pilot wires. 
Tenders to the town clerk (Mr. John R. Cooper) by March 80. 

Yarmouth Corporation want tenders for supply of hard Welsh 
steam and Scotch anthracite peas coal for their electricity and tram- 
ways departments. Tenders by noon 29th inst. Forms of tender 
from the borough electrical engineer. 

Portsmouth Corporation want tenders by 10 a.m. April 10 for 12 
months’ supply of stores, including brake shoes, engine-room stores, 
E oils, chemicals, &c. Forms of tender from the Town 


Dublin Lighting committee want tenders by noon 27th inst. for 
the electric lighting of Montgomery-street buildings. Forms of 
tender from city electrical engineer. 

Wallasey District Council want tenders by noon April 18, for 
500 kw. steam alternator, boilers and extension of engine and boiler 
house at tho electricity works. 


Hackney (London) Council want tenders by 4 p.m. April 5 for 
construction of condensing water supply works. : 


. Nottingham Corp ration went tenders by 81st inst. for steel 
girder tramrails, tramway poles, granite setts, &c. 


Stockport Corporation require tenders by noon 29th inst. for elec- 
tric motors and steam-driven condensing plant. 


Tenders are required for supply of about 14,000 tons of small coal 
to Copenhagen electricity works. Conditions may be seen at the 
Board of Trade Commercial Offices, Basinghall street, London, E.C. 
Tenders to the Director of Public Lighting, 228, Vestre Boulevard, 
Copenhagen, by midday 26th inst. 

H.B M. Consul at Stockholm notifies that tenders are invited for 
the supply of 7,200 kilos of sal ammoniac, to be delivered 4,800 kilos 
in April and May, 300 in June, 600 in July, 600 in August and 900 
in October. Tenders have to be in by noon March 26 to the Kungl 
Telegrafstyrelsen, Stockholm. The chemical must be free from 
iron and the percentage of impurities must be stated Samples have 
to to sent with tenders. 


Tenders are invited for providing electricity supply. for lighting, 
power and traction to the City of Lwremburg. Particulars from 
the Burgomaster, Luxemburg. 

The Madrid Gazette for March 15 notifies that tenders will be 
opened in July next for the supply of eight electric cranes for the 
Port Works Board, Huelva, in accordance with a specification con- . 
tained in the Gazette of date mentioned. 

Tenders will be opened on May 21 by the Director-General of 
Public Works, Madrid, for a concession for the con-truction and 
working of an electric tramway in Madrid, for which application 
has already been made by the Mercados Tramways Co. The“ Madrid 
Gazette of March 17 contains further particulars. 

Tenders by 28th inst. to the Bourse de Bruxelles for supply of 
wires, cables, &c., for the electric lighting of Namur, Belgium. 
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TENDERS RECEIVED AND AOOCEPTED. 
London County Council have received the following tenders for 
the supply of side-slot rails for the reconstruction of the first portion 
of the northern tramways :— 


Frodingham Iron & Steel Co. .......... -— E, £2,750 1* 

Steel, Peach & Tozer ................- DP . . . . 3.640 14 

P. & eie, ac RAP 3.640 3 
Estimate (comparable with tenders) .......... 2914 12 


* Recommended for acceptance. 

It was further recommended to accept the offer of Dick, Kerr & Co. to 
execute the road work and platelaying in connection with the reconstruc- 
tion of the tramways in Goswell-rcad, on the same general conditions and 
the same schedule of prices as those contained in the contract for the 
reconstruction of the tramways from Bloomsbury to Poplar. 

The two recommendations, being opposed, stood over. 


Walthamstow Council have accepted the following tenders for 
tramway stores :— , 

British Westinghouse Co., brass dust caps, brush holders, Geld coils, 
resistances, armature pinions, gear wheels, axle and armature bearings ; 
Brush Co., bearing epringe, spiral truck springs, gear wheels, gear wheel 
axles, axle springs, brake blocks, axle-box covers, axle brasses, &c.; Good 
Bros, plate glass and indicator glass; Player & Mitchell, dash lights, 
passenger bells, bell pushes, indicator fuses, crab and door handles ; 
General Electric Co., carbon brurhes ; Brecknell, Munro & Rogers, trolley 
wheels, standards, heads, poles and pole springs, trolley-head vulcanised 
brushes, trolley boom sleeves, trolley boom collars and trolley rope, over- 
head equipment accessories ; R. F. Coulston, trolley-head rubber sleeves, 
coat screws, washers, &c.; I. Bentley & Co., oils, motor axle grease, &c. ; 
Croager Bros., rubber compound for joint boxes, &c.; R. W. Blackwell & 
Co., tools for tower wagon, &c. 


The following orders for switch gear have recently been placed 
with Ferranti Limited, Hollinwood, Lanes ae 

H.T. cc. 2,000 volt switch gear, 36 panels, for Hull Corporation ; 
electrically-operated switch gear for St. Andrew's Cross station of 
Glasgow Corporation; lt. c.c. switchgear for ditto.; l. t. c.c. switch gear 
for Waterloo-street sub.station of Glasgow Corporation ; h.t. switch gear 
for main station and h. and 1.t. switchgear for sub-station for Lancashire 
United Tramways Co.; h. and 1.1. sub-station switch gear for Manchester 
Corporation (eight boards); c.c. switchboard for Richard Johnson & 
Nephew, Manchester ; c.c. switchboard extension for National Gas Engine 
Co., Ashton-under-Lyne ; extension h.t. switch gear for East Greenwich 
stations of South Metropolitan Electric Light & Power Co. : and extension 
h.t. three-phase switch gear for Taylor’s-lane station of North Metro- 
politan Electric Power Supply Co. 


Noyes Bros., of Melbourne and Sydney, have in hand contracts 
for Westinghouse power plant for the Broken Hill Proprietary Co.; 
two 100kw. Westinghouse generators, coupled to 150 m p. Belliss 
engines, and complete a.c. arc lighting system for Newcastle 
(N. S. W.); two 40 kw. Westinghouse generators, coupled to Willans 
engines, and Wheeler condensing plant for Lyttelton (N.Z.) Harbour 
Board and a 200kw. Westinghouse Peache set, to be added to 
Christchurch (N. Z.), combined destructor and electric lighting plant. 
Noyes Bros. are at present putting down an electrical installation for 
Grace Bros , Sydney, including a battery of 110 Tudor cells having 
& capacity of 2,900 ampere hours. 


Battersea (London) Council have accepted the following tenders 
(at schedule prices) for annual supplies of stores for their electricity 
department :— 

A. Duckham & Co., lubricating oils; Middleton Bros., engine-room 
stores; Charrington, Sells, Dale & Co., coal; Geipel & Lange, arc lamp 
carbons ; Electrical Co., electricity meters, Nernst lamps (renewals), &o.; 
Callender's Co., service joint-boxes, cables, &c. ; and T. Rowatt & Sons, 
arc lamp globes. 


Hampton District Council have accepted the tender of Stuart & 
Moore for supply, erection and maintenance for seven years of four 
fire-alarm posts and transmitters in the streets, fire-alarm receiving 
instrument, telephone instrument and four-line annunciator at the 
Water Board's watch office, and telephone instruments at isolation 
hospital and police station, for £40 on completion of work and 18 
half-yearly instalments of £22. 


Hammersmith (London) Council have accepted the following 
tenders for annual supplies :— 

Wm. Cory & Sons, coal (Crynant or Brynsoi, hard dry, lurge), 14s. 8d. 
per ton; Powell Duffryn, iree burning, large, 16s. 7d. per ton; Wynant, 
do. small, 13s. 3d. per ton; Crynant Colliery Co., Crynant through and 
through, hard dry, small, 12s. 10d.; Crynant Welsh, small, do. do., 
lle, ld. ; Main Colliery Co., No, 1 main through and through, free burn- 
ing, small, 14s. 4d. 


The Chain Belt Engineering Co., Derby, recently installed a 
coal-handling plant at Manningham Mills, belonging to Lister & Co., 
Bradford, and have now received instructions to proceed with a 
second boiler house plant for the same mills The same firm has 
also in hand a complete coal elevating and conveying plant for 
Grimsby Corporation electricity works. 


The Metropolitan Asylums Board have accepted the tender of 
R. Waygood & Co. to inspect, clean and oil the two electric bed-lifts 
at the Southern Hospital, and to supply new motor brushes at £6 
per annum, 


Westminster Council have accepted the following tenders for 
annual supply of electrical stores, fittings, &c.: G. Angus & Co., 
H. A. Jackson & Co., London Electric Wire Co., Sunbeam Lamp 
Co., United Asbestos Co. and R. Wood & Co. 


The Shelton Iron & Steel Co. are installing a large electrical plant, 
and an order for a chimney shaft 170ft. high with an internal 
diameter of 8 ft. has been placed with the Ferbeck Chimney Con- 
struction Co , London, E.C. 


Poplar Lighting committee have accepted the offer of Charles 
Webster (Ltd.) to purchase for £800 an electric crane, which was 
ins'alled at the Bromley depot in 1901. 


Whitehaven Council have accepted the tender of the General 
Electric Co. for one year’s supply of incandescent lamps, and that 
of the Reason Mfg. Co. for fuse boxes. 


Paddington (London) Council have accepted the tender of Mr. C. 
Mickleburgh, at £604, for removing the existing electric lighting 
installation and supplying and fixing a new installation. 

Bermondsey Council have accepted the following tenders for 
annual supplies for the electricity department: Ironmongery, F. 
Bird & Co.; oilmen’s sundries, H. Franklin & Co. 


Croydon Corporation Tramways committee have placed an order 
with the British Westinghouse Co. for 15 double-deck single-track 
tramcars at £7,822. 10s. 

Battersea (London) Council have accepted the tender of Mather 
& Platt for a 850 kw. direct-current steam dynamo (Belliss engine), 
Kórting condenser, spare armature, &c., at £7,842. 


The Asylums committee of London County Council have accepted 
the tender of Edmundsons Electricity Corpn. for extending and adding 
to the electrical generating plant at their central station at £5,715. 


Hackney Council have accepted the tender of Phillips & Co. for 
the supply of Butterley fine slack coal at 93. 6d. in barge alongside 
works. 

Bridgwater Council have accepted the tender of Thompson Bros. 
for wiring the free library. 


Mansfield Council have accepted the tender of Alley & McLellan 
for overhauling engines at electricity works. 


Gravesend Council have placed an order with the General Electric 
Co. for additional generating plant at £2,044. 


Potteries Electric Traction Co. have placed an order with the 
Brush Co. for five tramcars at £800. 

Dartford Council have accepted the tender of Johnson & Phillips 
for lighting, cables and fittings. * 


Croydon Corporation have accepted the tender of H. Casbert for 
wiring the fire station. 


The tender of Ferranti Limited for supply of electricity meters 
has been accepted by Hammersmith Council. 


Brighton Corporation have accepted the tender of W. € ry & 
Sons for Methley washed nuts at 18s. 4d. per ton. 


Gas Power Piant.—In connection with the Swanscombe works 
of the Associated Portland Cement Cos., Mason's Gas Power Co. 
have received instructions to erect a 2,400 B. H. P. bituminous coal 
ae power plant required to work in connection with seven Oechel. 

auser gas engines of 850 B. H. P. each. The gas plant will consist of 
ree gas generators each of 800 B. H. P. with cooling and cleaning 
piant. 


Electricity in Mills.— The order for the complete electrical 
equipment of the cotton and bleaching mills being erected by 
Coddington & Lamb at Bucharest has been placed with Veritys 
Limited, of Manchester. 


BUSINESS NOTICES. 


The British Prometheus Co. (Ltd.) have now removed their 
works and head offices from Kingston to Birmingham, and all 
future communications should be addressed to Salop-street Works, 
Highga'e, Birmingham. Telegraphic address, Cooking, B:rming- 
ham; telephone, 4,286 Central. The company's London showrooms 
are at 27, Ely-place, Holborn-circus, E.C. Telographic address, 


Reprisal, London ; telephone, 2,216 Holborn. 


Mr. G. O. Donovan, M.I.E.E., informs us that he has resigned 
his position as works director of the Electrical Trades Supply (Ltd) 
Birmingham, and has started in business as Donovan & Co. at 1 
Barwick street, Birmingham, as electrical manufacturers an 
suppliers. Mr. Donovan was with Veritys Limited at Aston from 1897 
to 1905, and for some years, as works and business manager, was in 
entire control of their electrical factory, manufacturing motors, 
switchboards, arc lamps, ke. 


Mr. R. W. Gauntlett has resigned his position as West of Eng- 
land representative for the British Westinghouse Co, and has 
joined the staff of Bruce Peebles & Co, whose representative he 
will be in the above district, and also in London, and the southern, 
south-eastern and eastern counties. 
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The International Electrical Engineering Co., London and 
Liége, have appointed Messrs. Oxley & Wilde, 87, Surrey-street, 
Sheffield, to be their sole representatives in the Midlands. 

The Union Electric Co. desire it to be known that a Mr. J. Har- 
wood, who has been calling on various firms, ostensibly in the 
Union Co.’s interest, is not and has not been in their employ. 


After March 26 the London address of Gillies & Hornidge and the 
Buckingham Electric Light Co. will be 6, Holborn Viaduct, E.C. 

The Adams Mfg. Co. (Ltd.) have removed their works to Elstow- 
road, Bedford. 


Mr. H. N. Howlett, A.I.E.E., informs us that he has resigned his 
position with Mr. G. Braulik to juin G. Straus & Co. 

The reg. offices of the Provincial Tramways Co. (Ltd.) have been 
removed to 214 228, Moorgate Station Chambers, London, E.C. 


BANERUPTOIES, LIQUIDATIONS, &c. 


Geo. Aaron Benton, electrical engineer, Hatherton House, Shares- 
hill, Staffs., formerly of 8, The Exchange, Muswell Hill, London, 
N., has been adjudicated bankrupt. The first meeting of creditors 
will take place on 28th inst. at the O.R.'s, Wolverhampton, and 
the public examination on the same date at the County Court, 
Wolverhampton. 


Shadrach Ferris, electrician formerly of 25. Fleet-street and 12, 
Wellington-street, Swindon, has been adjudicated bankrupt. The 
first meeting of creditors will take place on 28th inst. at 38, Regent- 
circus, Swindon, and the public examination on the same date at 
the Town Hall, Regent-circus, Swindon. 

The discharge of Geo. Warsop Griffiths Booker, formerly elec- 
trical fittings maker, &c. (trading in partnership with 8. F. H. 
Farmer, C. H. Farmer and A. H. Newey) at 16, Regent-parade, 
and 94, Vyse-street, Birmingham, has been granted, subject to 
debtor consenting to a judgment against him for £100.  - 

A second and final dividend (5s. 5d.) is payable on March 30] 
at 58, Coleman-street, London, E. C., in the winding up of the 
M'Guire Mfg. Co. (Ltd.) 

Claims against the Pollok-Virag Telegraph Synd. (Ltd.) are to be 
sent by May 5 to Mr. W. S. Ogle, 90, Cannon-street, London, E.C. 

The Clift Mfg. Co. (Ltd.) is being wound up voluntarily. Mr. F. C. 
Harper, 27, Chancery-lane, London, W.C., is liquidator. 

A meeting will be held on April 20, at 17, Warwick-street, London, 
W., to receive an account of the winding up of the National Co. 
for the Distribution of Electricity by Secondary Generators (Ltd.). 

A meeting will be held on April 26, at 19 and 21, Queen Victoria- 
street, London, E.C., to receive an account of the winding up of 
the British Autovolt Co. (Ltd.) 


Plant, &c., for Sale.—Some particulars of a complete electric 
lighting plant, which is for disposal owing to the proprietors having 


decided to take their supply from the municipal mains, are given 
in an advertisement. Applications to Mr. Ellor, Market-street, 
Manchester. 


The New Spa & Gardens (Ltd.), Bridlington, have some electric 
lighting plant (a dynamo, gas engine, switchboard, &c.) for sale. 
See an advertisement. 


Factory Land for Sale or to Let.— Messrs. Leopold Farmer 
& Sons, 46, Gresham-street, London, E.C., have for sale (or letting) 
factory land at Ilford, with frontage to the river Roding. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from March 14 to 20, with the ports of 
destination :— 

Africa —Alexandria, £27; Cape Town, £378; Delagoa Bay, £59; 
Durban, £2,842 (including £1,536 telegraph material); East London, 
£98 ; Mossel Bay, £19; Port Elizabeth, £456 ; Port Said, £93. Argen- 
tina—Buenos Ayres, £1,476 (including £82 telegraph material); Rosario, 
£34. Ascension, £16 (telegraph material). Australasia—Adelaide, £55; 
Brisbane, £260 (telegraph material); Christchurch, £27 ; Lyttelton, £60; 
Melbourne, £1,164 (including £54 telegraph material); Napier, £35; 
Perth, £2,257; Sydney, £1,812 (including £12 telegraph material) ; 
Wanganui, £24; Wellington, £941. Belgium—Antwerp, £143; Ghent, 
£18. Brazil—Rio Janeiro, £69 (telegraph material); Santos, £10. 
Burma —Rangoon, £39. Canada—Montreal, £62. Ceylon Colombo, £65. 
China—Shanghai, £54 (telegraph material) France—Boulogne, £27. 
Gibraltar, £45. Holland —Amsterdam, £110 (telegraph material); Rot- 
terdam, £161 (including £125 telegraph material) Hong Kong, £108. 
India—Bombay, £218 ; Calcutta, £983; Karachi, £53 ; Madras, £14. 
Italy—Naples, £215. Jamaica, £34, Japan—Kobe, £3,624 ; Yokohama, 
£511. Malta, £58 (telegraph material). Mauritius, £14 (telegraph 
material). Portugal—Lisbon, £140. Roumania—Braila, £147. Russia— 
Batoum, £12; Kureh, £1,414, St. Helena, £8. Siam—Bangkok, £102. 
Straits Settlements—Penang, £20 ; Singapore, £258 (including £43 tele- 
graph material), Sweden—Gothenburg, £37. U.S.4.—New York, £92. 
West Indies—8Bt. Thomas, £14,000 (telegraph material) Total, £34,998, 
against £14,393 in the corresponding week last year (March 16 to 22). 
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Oeylon as a Field for Rubber Cultivation.—Mr. Henry A. 
Alleyne, planter, of Masheliya, Ceylon, has is-ued in book form an 
essay originslly contributed to the Times of Ceylon" on the sub- 
ject of the prospects of rubber cultivation in that country. In for- 
warding & copy of this reprint, Mr Alleyne informs us that he will 
be pleased to communicate with any of our readers who may be 
interested in this subject or who may desire to invest in rubber 
plantations in Ceylon. The essay deals briefly but comprehensively 
with the subject of cultivation, marketing and prices of this com- 
modity. We may add that Mr. Alleyne ranges himself amongst 
those who have no faith in the discovery of an artificial substitute 
for rubber. 


Catalogues, &c.—A new list of electric signalling hand lamps for 
railway use, shunting purposes, &c., has been issued by the Elec. 
trical Power Storage Co.,4, Great 
Winchester. street, London, E.C. 
In these lamps the lanterns are 
arranged so that either a red or a 
white light is shown as desired. 
One example of the lamp is 
illustrated in the accompanying 
figure. This lamp is fitted in an 
enamelled metal outer case with 
handle as shown, the filament 
for the lamp being a high effi- 
ciency ‘“ Osmi.” Another type 
of lamp supplied is in a polished 
wood outer case with handle in 
similar form to the example illus- 
trated. Each is fitted with two 
lamps of 2:5c.p., the battery 
capacity being 10 ampere hours 
at 4 volts, the approximate period 
of burning being 27 lamp hours. 


E. Kalker, of Much Park- 
street, Coventry, have ready a 
new list of E.K. insulated wires 
and cables, including flexibles 
epecially made for motor cars, 
motor buses, motor lorries, 
motor vans and all classes of 
marine motors, besides a large 
range of rubber-covered, lead-covered and braided cables and wires 
for general electrical uses. The sheet l:sts include particulars of the 
E.K. sparking plug for motor vehicles, for which several particular 
advantages are claimed. 


The“ Venner " time switch is illustrated and described in a new 
circular list issued by Venner & Co., 0, Old Queen-street, West- 
minster, S.W. Instructions for setting up and starting the switch 
are included in the list. 


The Chloride Electrical Storage Co., Clifton Junction, Man- 
chester, and 39, Victoria street, London, S.W., have prepared a 
shipping catalogue of Chloride storage batteries and accessories, 
giving prices and particulars of these goods, including packing for 
shipment and delivery f.o.b. English port, and also including full 
shipping specification of all standard sizes of these batteries. Clients 
and potential clients of the company abroad will find the list of 
special interest as likely to save them considerable loss of time in sub- 
mitting their requirements home for quotation before placing orders. 


Lists Nos. 105 and 106, issued by Ferranti Limited, describe low- 
tension sub-station fuse boards (type D) and high-tension sub. 
station fuse boards (type E). Both lists are illustrated. 


A new moving coil portable galvanometer is listed by Elliott 
Bros., Century Works, Lewisham, S.E., in pamphlet G62. The 
instrument has been designed with the object of providing a por- 
table instrument of the highest possible sensibility at an exceedingly 
low price. The construction of the galvanometer is exactly the 
same as the fi: m's well-known moving coil instruments, but being 
made in large numbers, of standard parts, and enclosed in light 
wood cases, Messrs. Elliott Bros. are enabled to offer them at a 
low figure. . The instruments are stocked with a coil having a 
resistance of from 1,200 to 1,500 ohms. 

A new list of portable electric hand drills, made in six sizes, for 
drilling holes up to 1 in. diameter is issued by the Crypto Electrical 
Co., 3, Tyer's Gateway, Bermondsey-street, London, E.C. A com- 
plete three-speed electric hand-drilling machine is illustrated. 


A porcelain bridge fuse box for pressures up to 250 volts is illus- 
trated and described in a circular list issued by Ernest F. Moy (Ltd.) 


E. P. S. ELECTRIC SIGNALLING HAND 
Lamp. 


WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)—The equivalent 
of 5,676 8c.p. lamps were added to the connections during the year, 
bringing the total to 47,363 8 c.p. lamps. The net profit was £6,027. 78. 4d. 
A dividend for the half year at the rate of 7 per cent. per annum has been 
declared (making 54 per cent. for the year). 
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BRITISH ELECTRICAL SUPERANNUATION FUND. 


The fifth annual general meeting of the members of this fund was held 
on Friday last, Viscount Emiyn, one of the managing trustees, presiding. 
The CuHarnMAN said that the membership of the fund at the close of 
1905 was 203, but they had made no endeavour to obtain the support of 
new companies pending the receipt of the actuaries’ report on their recent 
valua ion, and pending the adoption by the members of the recom- 
mendations about to be presented with regard to a revision of the rules. 
The income of the fund for the past year was £4,626, compared with 
£4,178 in the previous year. The total assets at Dec. 31, 1905, were 
£15,098, an increase of £4,031 on the year. Investments, distributed 
over 48 different securities, amounted to £14,468, yielding an average 
return of 3°83 per cent. Despite market fluctuations, the value of the 
quoted securities at Dec. 31 was only £120 less than the investments 
stood in the books of the fund, showing how carefully these investments 
had been chosen. i 
He moved the adoption of the report of the managing trustees, and this 
was carried unanimously. 


At the special meeting held subsequently tə receive the reports of the 
actuaries on the valuation of the fund and to consider, and, if thought 
fit, to adopt the recommendations of the managing trustees and actuaries 
as to the revision of the rules, Mr. W. G. Bonp presided, and after 
reviewing briefly the report of the actuaries (Messrs. T. G. Ackland and 
.J. Bacon) proceeded to deal with the proposed alterations in the rules. 
These alterations, Mr. Bond explained, had been prepared with a 
view (l) to improving the working and administration of the fund, 
(2) to improve the position of individual members, and (3) to 
strengthen the financial position of thè fund. The proposed altera- 
tions affected many important rules of the fund, and the chair- 
‘man pointed out, especially with regard to the question of pensions, 
that the members of this fund belonged to a class, which had 
in the past been squeezed, was being squeezed, and in the future would 
be squeezed still more. There would be no State old-age pension for 
them, and he therefore urged upon them to seek to mend the British 
Electrical Superannuation Fund rather than to end it, and to adopt the 
suggestions of the actuaries in that regard. It was advisable to do now 
what was necessary to strengthen the fund rather than five years hence 
when the fand might be much bigger and the amendment of the rules 
would be more difficult. 

After a brief discussion, 

Mr. Emi Garcke (a contributing member) said he had listened 
carefully to Mr. Bond’s statement, and the way in which he had placed 
the matter before the members had put an entirely new light on the 
actuaries’ report, so far as he was concerned. He had come pre- 
pared to criticise, but he was satisfied now that the proposed alterations 
were fully justified. They were not only advisable in the interests of the 
stability of the fund, but on the ground of fairness to the large body of 
members. He realised the large amount of work that had been done by 
ee responsible for the management of the fund, and thanked them 
or it. 

Mr. Bonn, having replied to the various points raised, put the reso- 
lutions, which were carried with one dissentient. 


COMPANIES’ MEETINGS AND REPORTS. 


—— — 


Direct Spanish Telegraph Co. (Ltd.) 


The fifty-fourth ordinary general meeting was held on Tuesday, under 
the presidency of the Most Hon. the Marquis of TWEEDDALE,. K.T. 

The SECRETARY (Mr. Fred. Thos. Preddle) read the notice calling 
the meeting and the auditors' certificate. 

The CHAIRMAN: Gentlemen, the traffic receipts for the past year 
show an increase of £118. This is satisfactory, more especially as 
last year I had to report a decrease of £266. Moreover, on the 
Bilbao section of the system there was a decrease of £650 owing 
to the reduction in the tariff, which came into operation in July, 
1901. Happily, the traffic on the Marseilles-Barcelona section showed 
an increase of £750, making up for the loss we sustained on the 
Bilbao section. This increase is due to the absence of those numerous 
and costly interruptions which have frequently occurred in the past few 
years. I hope that we have seen the last of these interruptions now that 
the cable has been put into a thoroughly efficient condition. The cost of 
carrying out this work has been large, but when I mention that during four 
years the average cost of the repairs was £5,000 a year, I think you will 
all recognise that the expense is fully justified. Turning to the ordinary 
expenses, there is a small increase of £115. The result of the year's 
operations is that we are able to recommend the usual dividend on the 
preference shares of 10 per cent. and on the ordinary ahares of 4 per cent. 
The reserve fund now amounts to £49,279, being nearly £2,000 more than 
it stood at a year ago. The improvemont in trade which I referred to 
in my speech at this time last year happily continues, and is reflected 
in the considerable increase in our income during the current year as far 
as it has gone. We may, therefore, I think, look for a prosperous year. 
I now move the adoption of the report and accounts. 

In reply to a question from Col. PEARSON regarding the expenditure 
connected with the Marseilles-Barcelona cable, 

The CHAIRMAN said the £20,000 of second mortgage debentures had 
been raised for the purpose of placing this cable in perfect condition. 
That work had been accomplished with complete success. 


invest ment. 


The motion was then carried unanimously, as were resolutions apptov- 
ing the dividends recommended by the directors and re-electing the 
retiring directors and auditors. 

A hearty vote of thanks to the chairman terminated the proceedings, 


British Insulated & Helsby Cablés (Ltd.) 


At the meeting on Wednesday, the chairman (Mr. E. K. Mcernrr) 
moved the adoption of the report, which appeared in our last issue, 
and said that the profit was £133,902 Pug wie with last year, 
£129,817, and he thought they would consider that result to be, under 
the circumstances, a satisfactory one. There had been a further 
increase in the price of some of their raw materials, which they had 
not been able to cover in the prices obtained for their sales, main] 
on account of contracts made by customers, and he thought they w 
be still more satisfied on this account with the result of the year's 
working. It would be observed that £22,000 had this year been 
written off freehold and leasehold property, plant, machinery, &c., 
against £21,000 in previous year; but in addition to deprecia- 
tion they had written off a further £8,500, placed t special 
reserve account, which sum had been transferred, as last year, it being 
thought under all the circumstances prudent to do so. They had «ls 
transferred the usual amount of £5,000 to debenture redemption account. 
After providing these sums, and having paid the debenture interest and 
preference dividend, as well as the interim dividend on the ordinary 
shares, there remained £30,439 available for distribution; and the 
payment of a further dividend on the ordinary shares was recom- 
mended of 4 cent, making with the interim dividend already 
pus 8 per cent, for the year, which would leave & balance of £10,439 to 

carried forward, against £7,114 last year. He thought he was sale in 
eaying that the balance-sheet as a whole would compare very favourably 
with those of other companies engaged in the same line of business, As 
to other items in the balance-sheet, it would be seen that there 
had been during the past year an increase in the capital expendi. 
ture of £14,475 only. This was necessary to provide new machi- 
nery, &c., and was only authorised after careful consideration and 
being satisfied that such expenditure was justified with the view 
of extending the company’s business as far as possible. The re. 
sult,- after deducting depreciation, showed a total in the balance- 
sheet of £462,686, against £470,210 last year, being a decrease of 
£7,524. It might be as well to remark, in reference to those figures, 
that their freehold and leasehold property, machinery, &o., taken alto- 
gether, had been well depreciated, no less than £149,000 having been 
written off since the reconstruction of the 5 1897. In addition 
to that, since the amalgamation in 1902, they had put to special reserve 
£35,000, and to the debenture redemption fund £20,000, and had also 
increased the amount carried forward by £8,000, all out of profits. 
He was pleased to say that they continued to do a satisfactory business 
with all their customers, including the great corporations and Govern- 
ment departments. The figures under the heading of investments now 
stood at £463,348, against £470,383 last year. This money was invested 
principally in the Midland Electric Corpn. for Power p 
and the Electric Supply Co. of Victoria (Ltd.) As regarded the Midland 
Co., the sum invested in that company had somewhat increased, stich in- 
crease being necessary for the extension of the business of the company, 
and it would be interesting to that meeting to know that there was 
now connected or applied for some 5,652 H.P., against 8,681 K. r. 
last year, an increase of 1,971 m.r. He had previously told them that the 
rate of progress of the company was slow, partly owing to the depression 
of trade in Midlands. They had also to contend with rival schemes for 
supplying gas motive power ; and, owing to the discussion in tbe public 
Press on various power schemes of exceptional size for the County of 
London, consumers changed their views as to the price they should be 
called upon to pay per unit. They were firmly convinced that a little 
over 4d. was the utmost that they should be called upon to pay, not 
knowing that that figure, which was named during the discussion, could 
only be arrived at under the most favourable conditions. Asa consequence, 
in order to extend their connections the Midland Co. were obliged to 
revise their scale of charges, and this bad met, he was glad 
to say, with success, As there was every prospect of a further 
increased demand the company had ordered new plant of the latest type 
of turbine generators, which they trusted would place the Company in & 
profit-earning condition. With regard to the Electric Supply Co. of 
Victoria, last year they had invested in that company £284,728 sad 
during the current year this bad been increased by £15,000. The 

sition in regard to that company had entirely changed for the better. 

uring the past year they had issued £160,000 debenture stock, and 
this had all been taken up. This had enabled them to pay of 
their overdraft at the bank; and as a consequence, it would be 
noticed, the guarantee given by this company last year on behalf of 
the Victorian Company had disappeared from the balance-sheet. li 
also had enabled them to complete the greater part of the 5 
in Ballarat as well as in Bendigo, still leaving them with a sub- 
stantial sum in hand; and they were now in a position, ; 
been thought advisable, to pay over to this company a considerable 
sum in reduction of the amount owing; but they had not thoug t 
it advisable to take this at present in view of a further nage 
of the tramway network and lighting systems ol the 
Bendigo; and more especially as they were not iu need of 
money. The Victorian Company was doing very well, and the. erning! 
they were now making showed that besides paying their d 
interest they would have a considerable sum available for dividen 
purposes this year. Practically the whole of the share capital n 
in-the hands of this company; and they considered it a very sonn 
He thought he had now dealt with the most inter: 
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esting items in the balance sheet, and he could only further say 
that this favourable result oould not have been brought about except 
for the very hard work both of their working directors, Messrs. Taylor 
and Stitt, and also of their whole staff, from Mr. Sinclair, who was in- 
defatigable, downwards. They all worked well together; and he was 
sare the thanks of the company were due to the staff of the company for 
the very satisfactory results which they had been able to place before the 
meeting. He moved the adoption of the report. 

Mr. J. 8. H. Banner, M.P., seconded the resolution, which was carried 
unanimously ; as were also resolutions approving the dividend recom- 
mended in the report; re.electing the retiring directors, Mr. E. K. 
Muspratt and Mr. 8. Z. de Ferranti; and re-appointing the retiring 
auditors, Messrs. Chalmers, Wade & Co. 

À hearty vote of thanks to the chairman and directors for their services 
was carried, and the proceedings terminated. 


Bournemouth & Poole Electricity Supply Co, (Ltd.) 


The ninth ordinary general meeting was held on Wednesday under the 
presidency of Dr. J. ATKINSON Hosk ER. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting and the auditors' report. 

The CHARMAN then said : I regret the absence of our chairman, who 
is detained abroad owing to illness, which, however, I am pleased to say, is 
only of a temporary character. Turning to thereport and accounts, my task 
is a pleasant one, as I have only to present to you details in connection 
with an exceedingly prosperous company. You will see from the balance- 
sheet that there is a considerable increase in both gross and net revenue, 
& satisfactory increase in the number of units sold and lamps applied for, 
and an exceedingly gratifying decrease in works costs. In regard to tlie 
revenue account, it will be seen that the gross receipts have increased 
from £40,414. 4s. 6d. to £46,385. 13s. 5d., and of this £4,154. 5s. 5d. has 
been brought in from sales of current. There is an item of £999 com- 
pensation from contractors." This means that we have had to demand 
penalties from a firm of contractors for delay in delivery of some plant 
ordered from them. This delay was not due solely to those contractors, 
but was also caused by delay by some of the sub-contractors. We do not 
consider that our contractors have done badly with us, and we have 
placed other orders with them, but we were compelled to exact these 
penalties on account of loss to which we had been put in working the 
station owing to this delay. Turning to the debit side of the account, 
there was a decrease in coal, fuel and oil, waste and water, and thie is 
a most satisfactory feature. We sold something like £4,000 worth more 
current and coal has cost us £300 less. Units of current unaccounted for 
have decreased from 15 to 14 per cent., which indicates more economical 
working. The principal increase in expenses has been in rates and taxes, 
but this is an item, unfo. tunately, over which we have no control. The total 
amount of the increase on this head shown in the accounts is £265. 8s. 6d. 
Taking the whcle of the expenditure, the increase amounts to only 
£1,138. 2s. 10d., bringing up the total to £17,762. 19s. 5d., against 
£16,624. 168. 7d. in 1904. The total credit to net revenue account 
after all outpayments is £18,518. 93. 8d. We have placed to reserve for 
depreciation £6,935, against £3,500 last year. Last year, however, the 
whole of the £3,500 was taken from premium reserve account, whereas 
this year £3,000 of the £6,935 was taken from revenue, and the balance 
only from premium reserve account. In addition to this, £1,223 has 
been written out of revenue in respect of leasehold and spesial 
redemption fund account; so that, altogether, the sum written 
off to reserve and redemption is £35,158. This year we have 
spent a large sum in mains, sumething like £17,881. There is no doubt 
that in a progressive town like Bournemouth and the surroundings of 
Bournemouth it is important that the company should be in a position 
to show builders that as soon as their houses are occupied electric current 
is ready. The wisdom of this course is shown by the way in which we 
find consumers coming on our mains when they find them at their 
doors. Our total connections during 1905 for which no mains exten- 
sions were necessary were as follows: Total consumers connected 362, 
equivalent 8 c.p. lamps 9, 305, motor and heating current 103} u P. The 
connections for which extensions were carried out during the same period” 
were: Total consumers 340, equivalent 8 c.p. lamps 8,193, motor and 
heating current 20] m.r. So that more than one-half of our total con- 
nections for the year were in respect of mains previously put down. We 
have now 2,798 consumers connected, and are supplying over 400 n.r. of 
current for power. As to the general progress of the company’s business, 
the position is equally satisfaztory. Our total 8 c.p. lampe connected are 
equivalent to 143,116, and units sold for all purposes during the past year 
were 2,005,025, an increase of 301,696 for the year. With regard to our 
future work, we have already gota provisional order for Wimborne and we 
are applying for one for Swanage. In the report of the directors this year 
you will notice that attention is called to a scheme of wiring consumers’ 
premises on the rental and prepayment systems, in the latter case by 
means of slot meters. This overcomes the difficulty of the initial cost of 
wiring, and leads to a largely.extended use of electric light, &c. We 
have expended on this branch of our business during the past year 
£1,699, 12s. lid. We are also prepared to supply electric motors 
on the rental or hire-purchase system. In this and all other ways 
the company is endeavouring to push the adoption of electric driv- 
ing by assisting traders and manufacturers in the initial cost of 
installation. To summarise brietly our position, there has been an 
inorease of 147 per cent. in the gross receipts, of 20:3 per cent. in 
gross revenue, of 17:4 in net revenue, while there has been a decrease 
of 5 per cent. in generation costs, despite the fact that we have generated 
and sold over 300,000 additionul units. There was an increase of 17:7 
per cent. in the number of uuits sold, of 17:8 per cent. in lamps applied 
for, and of 25 per cent. in the number of consumers. This progress has 
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continued since the end of our past financial year. I now move the 
adoption of the report and accounts. 

E F. W. REYNOLDS seconded the motion, which was carried unani- 
mouely. 

Resolutions approving the dividends set out in the report, re-appointing 
the retiring directors (Mr. R. Percy Sellon and Mr. F. E. Savory) and 
agreeing to an increase in the directors’ remuneration from £700 to £1,000 
per annum were also adopted. The retiring auditors having been re- 
appointed, a cordial vote of thanks to the chairman, directors and staff 
was proposed by Mr. PAGE and seconded by Mr. SCOTT, and carried 
unanimously. 

The CHAIRMAN, in response, referred to the valuable services of Mr. 
H. B. Renwick as secretary, Mr. Brightman as assistant and Mr. Ingram 
as engineer, and said he was sure that these gentlemen would greatly 
appreciate the recognition of their services by the shareholders. 

The proceedings then terminated. 


AIRDRIE & OOATBRIDGE TRAMWAYS CO.— The report for 1905 states 

that the capital expenditure during the year was £5,742, bringing the 
total expenditure to Deo. 31 last to £61,441. The total revenue was 
£11,018 and expenditure £9,672, including £2,948, interest payable to 
the British Electric Traction Co. A dividend of 4 per cent. is declared. 
. ANGLO- ARGENTINE TRAMWAYS CO. (LTD.)—The net revenue account 
on Dec. 31, including £5,922 brought from 1904, and after deducting 
£50,000 carried to depreciation renewal funds, is £261,538. The directors 
recommend a final dividend on the ordinary shares of 5e. per share (tax 
free), making 8 per cent. for the year, carrying forward £10,214. 


BRUCE PEEBLES & CO. (LTD.)—The net trading profit for 1905, after 
providing for depreciation and all necessary charges in connection with 
the management of the business, amounted to £43,142. 14s. 2d. Deduot. 
ing directors’ and managing directors’ remuneration and auditors’ fees, 
interest and income-tax, the balance is £36,430. 17s, 4d., to which is 
added £3,854. 6s. from 1904, making £40,285. 33. 4d. Preference divi- 
dend to June 30 required £3,037. 7s. 11d., and the directors now recom- 
mend payment of the balance preference dividend at the rate of 7 per cent. 
(making 64 per cent. for the year), a dividend of 64 per cent. on the new 
issue of preference shares absorbing £1,559. 7s. 5d. ; placing to preference 
special reserve (being not less than 10 per cent. of net profits, bringing 
this reserve up to £7,722. 68. 6d.) 43,643. ls. 9d.; a dividend on the 
ordinary shares of 63 per cent., less tax, requiring £6,358, 4s. 7d. ; writing 
off all preliminary expenses and one-half expenses in connection with 
new issue of shares and debentures £8,090. 19s. 7d.; transferring to 
general reserve £7,000 (which now amounts to £15,000) ; and carrying 
forward £7,271. 2s. 1d, The directors consider the position of the com- 
pany to be satisfactory. The turnover for the year has again been greatly 
increased, and the value of current contracts and orders in hand exceeds 
that of any previous year. Several new and valuable channels of busi- 
ness have been opened up, and a great amount of development work in 
connection with new types of machines have been carried out during the 
year, necessitating considerable expenditure, all of which has been 
charged to revenue. The shares in power and traction companies ac- 
quired by the company in part payment of certain contracts have been 
valued by the directors at considerably under par, and they believe the 
valuations to be reasonable. Since Dec. 31 £10,000 of these have been sold. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)— The directors recom- 
mend, subject to audit, the full 6 per cent. dividend on the preference 
shares, and a dividend at the rate of 24 per cent. on the ordinary shares 
for the year ended Dec. 31, placing £7,550 to general and £6,893 to 
depreciation reserve, and carrying forward £3,114. 

BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)—The 
revenue for 1905, including £2,086. 0s. 11d. brought from previous year, 
is £77,834. lls. 2d.  Debenture charges account for £28,250. 12s., 
renewals £9,000, and preference dividends £20,250. The directors 
recommend a dividend of 3s. per share (tax free) on the ordinary shares 
(at the rate of 3 per cent. per annum) and that £5,374. 19s. 2d. be carried 
forward. 

COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION 00.—Dr. 
J.T. Merz presided at the meeting last week and congratulated the share- 
holders on the great increase of business, which would probably have been 
greater had the new agreement with the Newcastle Electric Supply Co. 
been in force all the year instead of for only half. Most of their large 
censumers were now on 15 year agreements. During the year over 
£50,000 had been expended in new works, and £58,480 in taking up 
shares in the Durham Power Supply Co., which took power from the 
Newcastle Co, and supplied it to them. ‘There company were now sole 
owners of the Durham Supply Co. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—At Dec. 31 the equiva- 
lent of 76,937 8 c.p. lamps was being supplied with current, against 64,915 
at the same period of 1904. After providing preference dividend, &c., 
and carrying £1,500 to depreciation, the net balance for distribution, 
after allowance is made for the interim dividend already paid, enables the 
directors to recommend the payment of a dividend at the rate of 7 per cent. 
(less tax) for the December half-year (making 5} per cent. for the year). 


W. T. GLOVER & CO. (LTD.)—The directors’ report for the year to 
Dec. 31 states that the manufacturing profit was £47,264. 11s., and with 
£2,779. Os. 10J. from dividends on investments, rents, &c., the total 
was brought up to £50,043. lls. 10d. General expenses came to 
£25,370. 14s. 7d.. and interest, bankers’ charges, &c., to £2,074. 19s, 3d. 
After adding to the balance (£22,597. 18s.) the amount from last account 
(£7,976. 10s. 9d.) and deducting directore' remuneration and expenses 
(£1,100) £29,474. 88. 9d. is available to pay interest (4] per cent.) on 
first mortgage debenture stock (£4,250) and interest on loans 
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(£1,522. 5s. 9d.), leaving £17,290. 10s. 1d. to be added to investments 
contingency fund. The investments of the company are largely in con. 
cerns allied with electrical industries, and were made some years ago. 
Being unquoted securities, it is not possible to establish their valae 
accurately, but by the creation of an investment contingency fund the 
directors believe they have made full provision for any loss that may 
arise. The directors purpose issuing the £100,000 5 per cent. second 
mortgage debentures already authorised for repaying overdraft at bank 
and temporary loans, the time for which these were originally advanced 
having long since expired. The disectors’ first consideration having been 
to strengthen the company’s financial position, they do not recommend 
the payment of a dividend. i 


HADFIBLD'8 STEEL FOUNDRY CO. (LTD.)— At the annual meeting on 
Monday a dividend at the rate of 224 per cent. was declared, and the 
chairman (Mr. R. A. Hadfield) said they had entered upon what he 
believed would be a record year. l 


HOVE ELECTRIC LIGHTING CO. (LTD.)—The chairman (Col. A. J 
Filgate) stated at the meeting last week that the directors did not antici- 
pate any large expenditure during the current year, but had found it 
desirable to make a further call of £1 per share on the last issue of shares 
at an early date. The net profits on the year’s working had been £12,490, 
or £683 more than in 1904. The units eold last year amounted to 901,384, 
an increasa of 9:8 per cent. over 1904. The gross revenue was £21,040, 
or £1,044 in excess of 1904, while the expenditure diminished by £25. 
The company had recently placed another proposal before Hove Corpora- 
tion to make a further reduction in the charge for current if that body 
wonld support them in obtaining an order for the compulsory change-over 
of all consumers now on the 110 volt system to the higher voltage. 


JOHNSON & PHILLIPS (LTD.)—The directors’ report for the year ended 
Dec. 31 states that the profit on trading account, &c., after making pro- 
vision for bad and doubtful debts, and after charging to revenue up- 
wards of £4,000 for maintenance of buildings, plant, &c., amounts to 
£32,064. 14s. 4d.  Deducting depreciation on buildings, plant, &c. 
(£5,200), remuneration of directors and auditors (£785), interest on 
debenture stock to Dec. 31 (£3,078. 13s. 10d.), reserve for debenture sink- 
ing fund (£1,062. 108.), and the proportion of net profit earned from 
Jan. 1 to July 5, 1905, not available for distribution (£10,169. 5s. 3d.), 
the balance is £11,769. 58. 3d., which it is proposed to appropriate to 
payment of a dividend at the rate of 7 per cent. per annum on the 175,000 
ordinary shares issued (£5,739. Os. 10d.), leaving £6,030. 4s. 5d. to be 
carried forward. The above results may be considered satisfactory in 
view of the period of unsettled management during the earlier part of the 
year previous to the registration of the company. The directors report 
that the orders in hand are of a satisfactory nature, and there are signs 
of improved trade in the near future. The fire which occurred on Feb. 27 
in the cable department was fortunately confined to one building, and 
arrangements have been made to carry out the various contracts in hand. 
The damage done was covered by insurance. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.)— The directors! report 
for the year ended Sept. 30, 1905, has just been issued, and states that 
the profit on the year's working again shows an increase, the net profit 
being £16,750, against £12,681 for the previous year. There is therefore 
for the year a return on the issued capital of about 7 per cent., which, 
with the balance forward of £12,681. 5s. 3d., would be sufficient to pay a 
dividend of about 12 per cent. In view, however, of the large expenses 
for development, it is thought inadvisable for the present to make any 
distribution to the shareholders. The company (the report states) is 
making satisfactory progress all over the world, and the organisation for 
carrying on by means of the Marconi system the business of a telegraph 
company is being extended wherever profitable traffic seems likely to 
result and concessions can be secured. It will be readily understood that 
in many instances your directors are unable to give particulars of advan- 
tageous contracts, either because they are specifically precluded by agree- 
ment from publishing them, or because other arrangements of advantage, 
the outcome of these contracts, are under negotiation, the completion 
of which would be prejudiced by publicity. This is especially the case 
with regard to contracis with foreign governments, but, wherever possible, 
with due regard to these considerations, information with regard to the 
progress of the company's affairs is communicated from time to time to 
the Press. 

Improvements.—Very important improvements have been made by Mr. 
Marconi in the system during the past year. Notably, complete specifica- 
tions have recently been filed for patents for an invention by means of 
which the waves, instead of radiating with equal strength in all directions, 
are primarily confined to a particular direction. A demonstratien of the 
capabilities of this new invention has been given by Mr. Marconi to 
representatives of the Amiralty and Post Office, and he has shown that 
by its means it is practicable not merely to direct the wavesin a particular 
direction, but to localise the position of a ship out of sight of land, work- 
ing wireless telegraph apparatus. 

Transatlantic Communication,-—The new station in Canada, referred 
to in last year's report as in course of completion, is now finished and 
has been working satisfactorily day and night for many months past. 
The station has been thoroughly tested by transmission of messages to 
England, and the directors are satisfied that the difficulty of trans- 
mitting signals in bright sunlight has been surmounted, and that a good 
and regular service can be maintained. A new station, practically iden- 
tical with that in Canada, is in course of erection in Ireland, and when 
completed should give results similar to those now obtained from the 
Canadian station, affording, with the Canadian station, satisfactory com- 
mercial communication both ways between the United Kingdom and the 
Continent of America. The erection of the station in Ireland has been 
delayed through difficulties in securing a suitable site for which Govern- 

ment sanction could be obtained; it is, however, anticipated that the 


station will be completed and ready for commercial working before the 
end of the present year (1906). 

Admiralty.—Considerable developments have taken place in the use of 
the Marconi system throughout His Majesty’s navy, particularly in con. 
nection with the transmission of messages over long distances to ships at 
sea from the company’s high-power station in Cornwall. 

Board of Trade.—A contract has been entered into with the Board of 
Trade and Trinity House for the equipment of lightships round the coast. 
The Sunk, the Gull, and the South Goodwin light-vessels are already 
installed, and installations on the Tongue, Cross Sand and East Good- 
win light-vessels will shortly be completed. 

Lloyd's.—'The action brought by Lloyd's against the company and 
againet the Marconi International Marine Communication Co. has been 
settled, on terms completely satisfactory to the directors. 

Canada.—The relations with the Canadian Government continue 
excellent. Great satisfaction with the wireless service has beep officially 
expressed. New stations have been equipped, particularly one at Sable 
Island, having range of about 500 miles, and specially usefal for ships 
following the southern route. Further extensions of the service are now 
under consideration by the Canadian Government. 

Italy.—The Government service from coast stations to ships at sea 
fitted with the Marconi apparatus has been extended to meet the grow. 
ing demands of the Italian mercantile marine. The ercction of the figh. 
power station at Coltano for the Italian Government is proceeding. 

Putent Action.—Referenoe follows in the report to the patent action in 
the U.8. Courts against the De Forest Co. 

China, Chili and Dutch East Indies.—Seven stations have been erected 
in China, estimates for stations required by the Chilian Government are 
under consideration, and a conceesion has been granted for wireless 
telegraphy throughout the Dutch East Indies to persons under contract 
with the company. A company is being formed for working the concession. 

New Works.—Freehold works at Dalston (London, N.E.), valued at 
£82,000, have been acquired on highly favourable terms. The works at 
Chelmsford, which have been found insufficient for the company’s re- 
quirements, will shortly be closed and the whole manufacture carried on 
at Dalston. 

Marconi Ship Equipments.—A long list of steamers equipped with 
Marconi apparatus follows. 

Issue of Capital.—After the close of the financial year the company 
made an offer of 128,063 shares to the shareholders at par. This issue 
was guaranteed by a group in which six of your directors were directly or 
indirectly interested, the consideration being an option to take a farther 
115,810 shares at 30s. each. 

Share-holdings in Associated Companies.— Special attention is drawn to 
the item Shares in Associated Companies of the par value of £1,439,285, 
which are taken in the balance-sheet at only £62,286. 168. 4d. [t is anti- 
cipated (the report continues) that when the transatlantic stations are 
opened for commercial woik such of these holdings as the company is 
prepared to sell will be marketable at prices which will represent sub- 
stantial profit. 


MERSEY RAILWAY CO.—For the half-year ended Dec. 31 the train 
mileage was 417,683, compared with 415,625 in the corresponding period 
of 1904. The number of passengers conveyed during the half year was 
4,937,840, including omnibus passengers, against 4,657,876 for tbe corre. 
eponding period of 1904, exclusive of season ticket holders. Total 
receipts were £44,060, compared with £41,788. Working expenses (ex. 
clusive of charges for pumping, ventilation and lifts) were £30,471, equal 
to 69-16 per cent., against £29,029, or 69:17 for the corresponding six 
months. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—8ir John 
D. Milburn, Bart., at the meeting on Tuesday said the company had in- 
creased their sales from 3,250,000 units to about 54 million units last 

ear, owing mainly to the campany having been converted from a parely 
ighting undertaking to a working power company. Last year and 
year bad been rather critical periods in their history, but they hoped now 
that they were nearly through their troubles, the economies effected, 
taken together with the increased revenue receivable for current, should 
put the company into a better position than it had ever been before. 
They were in the position of being able to produce electricity almost, if 
not as cheaply as anyone else, and they felt themselves more secure than 
had been the case for a long time past. 

POTTERIES ELECTRIC TRACTION CO. (LTD.)—The gross receipts for 
the past year were £104,479. After deducting all expenses chargeable to 
revenue, including repairs and maintenance and interest, the profit is 
£27,302. £5,000 is put to depreciation and reserve fund, £21,200 18 
required for preference dividend, and a dividend on the ordinary shares 
of 4 per cent. absorbs £9,800. 


CITY NOTES. 


MEMORANDA (March 22).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 30 15d. per oz. Consols 907 907g for money, 901907 
for account; 24 per cent. annuities 893—894. Consols Pay Day, 4 
Stocks and Shares Continuation Days, March 26 and April 9; 21 
Days, March 27 and April 10. Pay Days, March 28 and April 11; Mining 


Share Carry-over Day, March 23. 


COUNTY OF LONDON ELECTRIC SUPPLY OO. (LTD.)— Letters ot pud 
ment and regret in respect of the recent issue of 10,000 £10 6 per cen 
cumulative preference shares have been posted. vi 

DIRECT UNITED STATES CABLE Oo. (LTD.)— The Board have resol 
to pay an interim dividend of 4s. per share, tax free (at rate of 4 per 
per annum) for the quarter ended 31st inst., payable April 26. 
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SIR HEN ET 
ve 
97 14 706 ene wee [III 0 
» 9 412 + 69 10 : + 850 
» 9 240 - — 16, 10 2,274 = 184 
"n. 91'- 18 10 884 48 
» 18 761 | + 147 10 ' 7468 + 2,206 
„ 9 E66 | + 284 7,885 + 2.705 
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EASTERN TELEGRAPH CO. (LTD.)—This company announces the pay- 
ment on April 14 of dividend at the rate of 34 per cent. per annum (less 
tax) on the preference stock for the quarter ending 31st inst., and an 
interim dividend of 1} per cent. on the ordinary stock (tax free) i in respect 
of profits for the quarter ended Dec. 31. The transfer books of the 
ordinary stock will be closed from April 5 to 12 inclusive. 

ELECTRICAL DEVELOPMENT CO. OF ONTARIO (LTD.) During the 
week $2,500,000 first mortgage sinking fund 5 per cent. gold bonds of 
this company were offered for sale at 963. 

GREAT NORTHERN TELEGRAPH CO. (LTD.)—The directors propose to 
recommend, at the meeting to be held on April 28, the same dividend as 
last year—namely 24 per cent. (including 5 per oent. already paid). 
£55,555 is to be placed to reserve and a like amount to dividend equali- 
sation fund. 

SAO PAULO TRAMWAY, LIGHT & POWER (CO.)—A quarterly dividend 
of 2 per cent. has been declared on the ordinary shares. 

STOCK EXCHANGE NOTICES.- The Stock Exchange Committee have 
appointed April 4 a special settling day in and have granted a quotation 
to £160,000 5 per cent. first mortgage debenture stock of the Electric 
Suppl y Co. of Victoria (Ltd.). The committee have been asked to allow 
scrip (fully and partly paid) for £250,000 5 per cent. construction deben- 
ture stock of the Madras Electric Supply Corpn. (Ltd.) to be quoted. 

UNDERGROUND ELECTRIC RAILWAYS CO. OP LONDON (LTD. )—An 
extraordinary meeting has been summoned to authorise an increase of 
£5,000,000 in the company’s borrowing powers. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—This company is placing 
privately at par an issue of £20,250 44 per cent. debenture s 


COLONIAL AND FOREIGN INVESTMENTS. 


2 E SFT. DIVI- | BUSINESS, 
4 E NAMU, ed. | p d DEND | WERE TO 
2 | Mar. 2 35 DUE. | MAR. 21. 
| MW RAILWAYS TK High-Low 
! L] eat. 
5 Anglo-. [P ere. 9 —f} 4 6 6 ip Oct) 1c 9 
5 29 | Do. Cum. m Pref. ERA 64-63 410 0 à ve 6 
82. 6 Do. Permanent 6% Deb. Stoch 141 —144 | 4 8 8 e 143 
3t.| 6 Auckland Elec. Trama 6% Deb. | 
CCC 104 —106 4 14 3 Š 101 à 
5| .. | Brisbane Hlectrio Trams. Invest. $n 
5| 2/06 | Do. 5 per Oent. Cum. Prof. . fj-: |? 1 4 3 
8t. 4}% | Do. sib ise Ai 13 —60 418 9| — 5 | 94} 
St. e | British Columbia Elec. Riv. | 
e e ecccis5ícecí0]965 6 :20 —123 1 4 17 6 - | e 
Bt.| 5 | Do. Prof. Ord. Btk 110 —1l$ 4 8 4 = se ae 
10 6% | Do. Qum. Perp. Pref. Stock. 167 —10.|411 0| — 1107 
40| 43%! Do. 4 per Cent. Ist Mort. Dbe. 1032—106| 4 5 9| I rox eni 
- 4 „Do. Teen | Power Dee s T10 í : 0 8 ET 
uenos Ayres Belgrano : — E 8 
5 8/0 | Do. 6 Cent. '' A m Pret. 54 — 4 18 0 = 67 i 
6 Do. ee d OSEE 069056090800590000000500 64—C 5 4 0 ~ ee ee 
Bt. b Do. 6 Cent. Debs. 2 000% % 106 —1u8 4 12 6 - 1071 107 
St. b Do. 6% 2nd Deb. (red.) „„ 102 —1(5 | 415 0 , 104. 1033 
St. 6% | Buenos Ayres Elec. Trams (190 1): 
Ltd. ;ô 8 100 —102 | 419 0 
1C€€| 63% | Buenos Ayres Grand National 
b) Pref, Debs. .............. | 1C2 —10 6 4 8 - 
100 6% Do. 6% lat Deb. Bonds. 102 —106 | 5 18 0 1043 
6| 5,6 | Calcutta Tramwa (Nos. 1 to 108) £$-10/4 é C 8 vy, 
5j 2/6 | Do. Nos. 105,001 to 187,610 . 9 —9) 3 a 
40. qx) D Do. 43% lst Deb. Stoch (red.).. 100 —1098 4 8 8 à 074 
1 Cc Blectric Tram Shares i-i 614 0 $$ | 11 
Bt. 6% „„ SX tii, 
Deh. (red) . 102 —104 4 16 0 = e 
57 | Havana Elec. Ry. . Con. "Mt. 5% 
$1,000 50 year Cop p. Rda. 96 —987 5 2 0 97 | 9e} 
St. .. Kalgoorlie Elec. Trams 5;; “A” 
Deb. Stock 6 6 „ 6 „% „% „ „6 eo „„ 91 —93 ae ee ee PES 
St.. Do. t; B Ditto 88 — 88 85 P 864 | 85 
); .. | Lisbon Elec. Trams Ord. ....... 1i.—lfs ne vá 131 14 
1| 6/7] Do. 67 Cum. Pref. ............ 11 474 HS a 
1€0| 5; | Do. 5; Reg. Mort. Debe. 100—413 47 0 . 
Bt.| b, | Madras Elec. Trams 6% Deb. Stk. 111 —108 | 17 0 Ja, Jul . 
100; 0% | Montreal 8i. Ry. Bt'g 6% Mort. 
100 aay Do, Berita dX Pede. ü). 12 —104 4% 8| I 
ebs (2 —104 ae 
St. 52 Perth W A.) Bed Trama, pia 1) . 
Deb. à 15 —108 4 19 6 52 
$2 | Bao Paulo Tramway, Light an 
Power Co. $100 8tock.......... 147 —149 5 7 8 vs T ae 
5% Do, 5% lat Mt. 4000 Dbe, ......|:9//—1012 1 10 0 .. |i | 69] 
| ELECTRICITY SUPPLY. 
6 3/ Adelaide Elec. SD E 6% Cu. Pr.“ 11—5 f 5 14 6 as . 
6: 8/8 Calcutta Elec (1-60 000) ........ 9-96 |4 6 6 z us 8 
(e t% | City of Wellington Eleo. Ti an 
Power 5% Reg. lst Dbe. ......| 50 —52 | 416 0 
. | 6% | Cordoba Lt. and Power Co. lat Mt. | 
Stk. 2100. 000 5% Bda........... 94 —96€ 5 4 0 
& Elec. Ltg. & . Co. of Aust 
62 . Pref, Coes eseeseseseces 91—8 oe we =. 
10 .. | Havana lectricity ‘Co. Shares | 7}— 8} ^ = 
100 6% Do. 54Dbs.iss. at 95 „Scrip, all pd. 92 —94 |5 6 8  .. 
St. 26/2 Ino lan Elec. Sup. and Trac. Co. ` 
Db. St. Rd. Prov. Certi. Somers 111-1145 50. .. 1118 1122 
1.5 88d K lie Elec. Power 4 Lig. 
6 Cum. Pref. 066000 000 008 060000808 Cee i} 6 0 0 a ee 
l| 1/0 | Band Eleoctrio ........... ...... -1i 5 € b. 
1 .. | River Plate Electricity Co. Ord... ys- 44 S á 
[23 Do 67 5 k ocean x IN ee oo ee ee 
St. 67 57 Deb. 101 —108 4 17 0 ds 
5 9 15 Rosario fiec. Co. o Pre li- 12,000) 4-5 5 44 „ 
1 (12,001 1 wi d ii 8 5 0 ee 
4 Royal Riso, ontreal 
Seen Tater and Power i 
x oc» o0c6 "29206 00 ce 09 96 101 —103 4 17 0 | ee 101} 
* To calculating tas yield, allowance has been made for accrued interest but no! 
or redemption, zur Ex Dividend. 
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à | Last Price RAT . Lx BATS 7. | Drvp BUSINES 
5 DIVI- NAME. | Wea. Ymen "us WREEK TO 4 E NAME. | YIELD- | DoE | WEEK 10 
a DEND Mar. 21. w. NAX. 21. E DEND = Mar, rea . v- _| MAR. 2 
; | . x * 
 ELNTRMITY SUPPLY. — | xm be "e em. 
10 (4/0 | Bournemouth & Poole Elec. Sup. Ord. 123-125 | 6 6 0 ee ' 64. | Alliance Elec. Oo. 5% Cum. Pref. ... 866 - P 
X, 4/8 Do. per Cent. Oum. Pref . . .. 10 —104$ | € B 9 S 10. 10j i 101d.| Aron El. Met. sm. lll. ü- ae "s E 
16 0 5 6% Cum. Second Pref. ...........| LL —12 5 0 0 ee | ~ l 744 Babcock & Wilcox Ord. "—— iod —4 417 9 | ee 811 
Bt. IX EJ ae Da Stock (red.) . 106 —108 | € 8 8 107 1 7id. Do. Fref:..... 1 — 12 10 10 — 
x 210 ley i UEL I4. & Power Shares 415 8 „ British Insuisiad & Helsby Cables Ord éi—71 | 5 10 0 July, Feb 
Bt.) dx Ist Debs 108 —100 é 5 0 ao | ee es : 9/0 po 90000009009000909500090 6 — 4 16 0 cant July 69, oe 
bip Do a e,, Aa Dabs £€}—9 586 . " : Do. a d a Bab. red.) ....... los —1U6 | 6 4 11 A ae = 
E t Do. 7 per Cent. Pref. ...... - 815 6 Mer, Sept .. t British Thomo: Hoon lath YistMt.Db.,, 96 —98 4 12 0 vs "en 
St. é Central ec. RU wer Oo.4XGuar.Db.Btook 102 — 105 8 16 8 - 1(8} — 959090060900 14-3) ae T 
t Cha gor End&City)ELSup.Co.| 41-6532 |4 7 0 Feb,Aug | bj 5 55 4 r Cant. Mort. b. Stock .., 80 —85 414 0 813 
5| 2/8 | Do. ent. Prof.. . .. . ..  4—5 | 410 0 Teb, Aug | «4, 4} Brush cal E UNE —1 -- | Maroh i 
St. i D? é eb: Stock (red. e . 101 —]108 8 17 6 P 10$ Do. 0 per Cent. Pref. Non am, esque gi —2 6 0 0 Mar, Sept oe 
5 City Undertaking 44% Om. Pref.) 43-43 | 414 9 = PE gem Do. 4j per Cent. Perp. lst Deb. Stock) 9 411 0 | Mar, T 
6| 2/8 Do. 908) .Qͥ 41 43 414 9 : E Do. P 2nd Deb. Stock ...... m ur 5 7 4 Jan, . 
B 8/9 tOhbisoa — B ly rd. «esedeese „% 51-51 6 6 0 March 5 2 5 Oallen Cable Con. Ord. 262 6% „% ac me 2 5 4 0 Jaa, J =e 
Bt, 1M l'oty ^j per cen eb. Stock [rei] 4 107 —1u9 | 4 2 6/d Pe ..|10*4 |103 Do. 5 Cent. Cum. Pref............... 4 8 €|Jan,July " 
10| 5/0 | City of London Eiecirlo Ligh rd.] 103—1:3 | 6 2 0 Feb, Ang 11 | 11,4 Do. Cent. 1st Mort. Debs.(rd.) nel ES Nov. — 
10 em Do. 6 per Cont. Cum. Pref. .........| ifi—141 4 4 2 | Jan, July | 1814. 183) .| Castner-Kellner Alkali Co. — ..... so 610 S 
St. 47 s 555 ra Sepia 3 m n =a rs - Jn, Dec . 125 124 che 43% 1st Mort. Deb. (red.) ......... M P : 1o 8 is 
Bt. e.s —1 adburn’s (Ship) Telegraph Ord. . 14—14 — 
&| 4°, | County of Durham Elec. P. DB. Ord. 8 gpd. 2—24 | 17 8 April, Oct 25. 9, Do. 6% Cu on 225 5 iain 580 . - 
5 5 Do. Do. 5X non cum. pe DE 6i—63 4 18 0| April, Oct| 57, 5 Crompton and Co. (Nos. 3 9 0 | Jan, Jaly e 
10 4/ Sonaty of London Elec. Supply Ord. .| 83-2 |4 6 6 a 8H * Do. 5 per Cent. 1 s Mort. Dat, (re) ory, 155 6 2 [Jau, July T 
10 Do. er Cent. Cum. Pret... ceases ee 12 —17§ 6 17 0 Mar, Bept 194 ee Diek, Kerr & Co. O. „ „%%% 008 82 — 5 8 0 * 
st. 44% | Do. i Dab. Stock (all paid) (rei) 109 —112 | 4 0 4 s 11 |110] Do. 6 Cum. re . . 414 Sept : 
Bt. 200 Do. Second Deb. Stock Prov. Cer 101 —108 é 7 6 1023 10; Deb. Stock .. 9090000900000»096000 999 04 —106 4 5 0 . oe 
5 Folkestone Electricity Supply Oo. Ord. 613—589 |416 8 Sel Jax Edison & Swan United, A 8h. Ns pd.) 15 —11 eb. Aug P 
b 2/0 Do. 5 per Cent. Cum. Pref. ees +06 600 00s 6 —5 4 11 9 ee oe £6 paid O80 200 e EOS Os O04 000 000 9090090 2 —3 — Feb, Aug * 
st. | 4 Do. 4} let Deb. Stock 5 . 101 —104 4 6 6 a eo Do, Hi ber Coni. Mort. Deb.Btock(rd.) 86 —88 |411 0 | June, Dec 
z 4/0 | Hove Eleotrio Lighting esesesens| — Bb—9 414 0 = m NUS Do. Cent. 2nd Deb. Stock ...... —97 15 8 1 
St. Ha Lof W.Elec. Lt.& — 351 .Bt.(red.) 100 —103 4 7 6 = a Edm n's Elec. „Ord. . . . 4—4) |716 6 | Hif-yearl 11 
5 6 t Keneingtn. & K **9 99 «o 94 —10l 4 13 0 EI oe ae D 6 per Cent. Cum, ref, 906000000 009 6} 54 6 4 6 b, 
p 6% | Do. 6 per Cent. ab Pret. ———. 22. BÀ —T é 5 9|Jan,July | — de ap r Cent. nbd Or Den: (red.) 104 —103 4 5 0 A ss 
St 4 Do. 4 per Cent. Ded. 8 tock (red. 98 —101 3 10 2 ee os oe Electric Gonstruc Pref „eee 000 -1 9 0 0 July -p we * 
Bt 4 Kensingtn. & K M DE Do E Not iù noe z qo. 7 7 per Cent. uu Pré 996900000090 2 —2 6 -12 0 July en 
Co. (Joint Station) 4 Deb.8tck.(red.) 103 —105 | 8 16 0 "m a ae ey let Mort, Deb. (red.) 89 —92 | 4 7 O | Jan, J T 
g| 2/44 t London Bleetrie Supply Ord. .. . -2 —29 | 15 0 qu se} 63 Do. par Con 1900) 5X Cam. Pret. 95-0; |5 8 0 s as 
g| 8/0 |t Do. 6 per Cent. Pref. . r · . 0 . 55 —2 5 7 0 "i Gi .. Do. $ per Gent ist ort. Debs. , 94 ~93 | 4 2 0 “<i = 
Bt. 4% | Do. 4 Per Cent. lst Mort. Deb... . ... 95 —101 | 819 2 |MrJn,SD| .. | .. + 'enley's Telegraph Works Ord, . . 125-185 | 6 11 0 | Feb, 12%. 
b 10% 5 itan Electric Sup. Ord. ......| 9 —10 5 0 0 April, Oot] 57, 9 De. per int Pref. u . e e e OF — 4 2 0 Feb, x 
: Do. 4 per Cent. Cam. Praf........| 59-55 |4 0 O|Jan.Juy 5% . per Cent. 1st Mt. Db. St. .. . 198 —1l0 i a 
gu, | 44% | Do. 4 per Cent. Deb. Btook Ist Hort 110 —1]4 | 8 10 0 In, Doo Do Do. Scrip (BC. paid) . 57 —59 - 2s 3 = 
St. 8% bo. er Cent. Mrt. Db. Steck (red.) 95 —97 |812 8 ~ | 963 | 96 (ndis Rubber, Gutta Percha, &0., WKA. 173—} 5 9 @| Feb, pu) 
109| $ s Midland Elec. Corp. for P.D.1stMort. Ob. 101 —108y| 4 7 4 1024 | .. Do. 4 per Cent. let Mort. Deb ‘rei j| 99 —102| 8 18 6 | Mer, - 
10 7 Newcastle & Due lec. n paid 119-118 | 5 18 1 | Feb, Aug ui K Mather & Platt 5 per Cent. Cnm Pret.) 113—121 | 4 1 8 | Mar, - 
100| 444 | Do. 44% D eb. . — 10 3— 1073] 4 6 6 Jan, July | ..| .. Bit ardaons, Wertgartn & Co. Ltd. Ord.] 49—34 | 0 4 0 - X 
6| 8% | Newcastle Elec. Supply Ord. ......-| 71-8 6 0 7 Feb, Aug 8 | s}; Do. t; Com. Pref. .......... ...... jh 615 0 1 
5| 6% | Do. Sper Cent. Non: Cam. Pref. ..| -e 4 0 8| Feb, Aus e| 6 7| Do. 49: Perp. Deo. Stock 99 —101 | 410 0 - 
100 4% 0. 4% Mort. Deb. red. 1907 . . $9 —101 | 8 19 7 Jen, July| ..| . ^ |f Telegraph Construction & Malatsn'ne,| 82}—34} | 6. 5 9 | Mar, 312 
1 8% pone 8 Elec. Sup. ........ 1—M 8 2 6| Mar, Aug w Do.. 4 per Cent. Deb. Bonde,.1992 . 100 —10z | 818 6 | Jaa, us 
100 44% M Deb aie wa RAT wees CEPS RE [104 —102 4 7 6|Jan, July | .. | .. Vickers, Sons & Maxim, Ltd., Ord.. 90-93 |4 8 6 1i 
10 10 ef ill Electric Od. . .“ 18 —14 6 8 O March....| .. | .. Do. b. Non-Cum. Preference 14— 4 00 ly. 
5 4 toxtord leotrie Ord. ——¶—h2—2ũᷓ . .  0$—7 4 16 0 March. ez 6b Do. 4, let Mort. Deb. Steck Red. 166 —107 3 14 8 ne 
st. 4% | ,Do. 4% Deb. Stock . .; 09 —101 | 8 19 0 5 vs Do. 44), ind Mort. Deb., Red. 105 — 108 | 4 3 8 uc 
7.8 | St. James & Pali Mall Eloo. Ord... .. .. 93—10} | 6 0 0 | Feb, Aug | "0 15 Willans aud Robinson Or . . 2 —2 — Apr, ~ 
6 9/6 Do. apot Cent. Pref. seses soosse asses] 7 —8 4 7 0 | Feb, Aug a Do. 6 per Cent. Oum. Prall. 81-: — n - 
8t 2 Do. heer Cent. Deb. Stock (red.) . 96 —98 | 812 0 — : " . 4 per Cent. lst Mort, Debs, ....| EO —85 | 414 0| May Nov e 
5 smitibfel Markets Electric Sup. Ord. . 2-21 8 4 0 a i ae 
st. 4 Do. 4 per Cent. Deb. Stock . . . . 76 —8) 5 0 0 S a gee TELEGRAPHS. 
5 4$ | Sonth London Electric Supply Ord ., 83-83 |6 6 8 Rye] ¢african Direct Tel. 4% Met. Dab. (red.) s8} -1014 $18 6 Jan, ss 
1| 0/3 tSouth 5 Lt. & Power Ord. 1—1 . : Se ily sae Amason Telegraph ... . . . -4 T Jn, D E 
1 0/83 t Do, 1 5 ef. woe Oe 000200 .00000 canta. 11—19 65 2 0 as oe Do. 6% Debs, ) —— £3 — 5 18 6 ° 
8t 44% Do. int Db. Sik. Red. esse, 10⁵ —108 4 8 8 exo ee — Amerioan 006 000 000 000 00 000 000 9 %% 663 —673 4 16 6 F,My,Ag bg 
5 2/8 Urban Electric Supply Ord. ooe *0»060 mene 4j P 4 6 6 0 = 43 ee Do. Preferred 000 000 000 000000000 008 000009009 118 —114 b 6 6 F.My Ag, N ls 11?} 
6 26 Do. 5% Cum. Pref. „W000 5 — 4 16 8 - by, 51 Do. Deferred oee eee eec sse 008 ces 660020 2 009900 19 —191 2 10 0 12 70 es] 10 
St 4 2 Do. 44% 1 Mort. Deb. Seco ce 2 oe ov 104 —106 1 b 0 ee ee ee Commercial Cable 4 Cent. Dab. Stk " —94 $ 0 6 Jn 7.0 974 
6 t Westminster Elec. Sup. Ord. ...........| 94 104 | 4 0 Mar, Sept 104 | 9i | Oube Submarine Ord. . .... E$—O | B11 0 | Feb, — 
6 /0 oi d per Cent. Cum. Pref i dd eres 5y's -b 8 4 10 0 oe tà 18 Preference M per Dent. 2.00 sesso. 17 —18 5 11 2 Feb Aug ee 
5 Do. 41 and 7/6 premium paid or oto o 11—1 ee ee oe Direct Spanish O 2008 000200009 see seececese 5 11 9 April, ms 
Fi c RAUWAVS,TRAMWAYS.B0. j Dọ. id eee Cont Cum. Pref. ......... —9 |611 0 April, — 
st. 4% | Baker St. & Waterloo 4 Perp. Db. St. 109 —02 | 3 18 6 m mR Do. 4j per Cont. Deb... se seose. 10 —Ies 6 7 8 | Jan, X 
4 Bath Elec. Trams Pref. Urd..... *»9500*0600€ Hae N Direct Alted States Oab ble. 000 9009609999000 1 —16 4 4 9 Ji 154. 
1 0 Do. 17 Cum. Pref. 000508 C0008 200 eee §—ly', 4 12 3 ee Direct Wert India Cable t} X Rg. Db. bnt 100 — 109 é 8 0 Jn, K 
St. €x | Do. 4} 1st Mort. Deb. Stock (red.) . 108 —105 4 6 6 s d 108 astern Ordinary ... ......... —— ux —150 4 18 8 |J2,A4p,J5,0]1483. |147 
Sc | 4X B'ham é Midland Trams 44 1st Db. Stk.| 101 - 103 | 4 7 9 M Do. Te ns . Pref. Stock .“ 90 —@2 | 810 6 |a 9 
10 67 | Sristol Tramways and Carnage Ord. ...| 5 — 548 8 Feb,Anug | ~| - ci Cent. Mort. Deb. Stk. (rd.) 1 05 813 0 . 25 108 
10 0 Do. Cum. Pref. “uuy p xime „„ „ „%%%. 10 —10 8 18 0 oe ae - xtension . e9959*90v99 9«00999000 *00009 15 — 4 10 0 Ja, 15., 
gil ! Do. 4 per Cent. 5 eee. LOS —106 | 8 15 6| Fed, Aug  .. | -- "De. ^ d per Cent. Deb. Boch . . LCG Zio '| 8 14 8 | Feb, Aug |1068 100 
10 British Blectzie Traction Orà............ 32—78 | 317 6 ux 78 | Tye Eastern & B. African 4 Mrs. Deb,1909 | 99 —101 | 8 19 8 | Feb, wè 
10| «€ Do. 6 per Cent. Cum. Pret. ......  *$—1U |6 0 0 | Feb, Aug 94 | £ Do. 4% Mauritius Sub. Debe. (red.)|1012 —108%| 8 18 8 May, Nov t 
as.| ^ Do. 6 per Cent. Perpetual Debs ......| 117 —120 4 8 4 T 119 |1184 G. N. (of Copenhagen) with coupon 66 | 88 —40 |60 0 0| Jan,J 85 
gt. 44% sat VIE per Cont. M Deb. 3 97 —99 4 11 0 is 983 | 93 Halifax & Bermudad}%letMt.Db.(red.)} 100 —102 | 4 8 0 | Jame, 100 
St. ndon Ordinary Stook .... 91 —98 | 4 6 0 | June, Dec ; 924 | 91 Indo- Europea e| 57 —59 | 510 0 | May, Nov ws 
St. "n 4 per Cent. Pret. Stook . . . 108 —105 | 8 16 0 PA 1084 |10 Mackay Companies Common ........ Cora 8 6 0| Jan, July i 
Rt. € Do. Deferred Btock ......... ———— 82 —85 | 414 0 is Do. ferenco —.......... „ 7471 5 7 O Ja, Ap. Iy. a 
109, tX Do. 4 per Cent. Debs.. ... 110 —112 | 811 3 " Marconi's Wireless Teleg. Co. ex eights| | 11—14 sè T IV. 
St. 47 Chorin X,Kuston& HmpstdPer, bd. Sti. 95 —97 | 4 2 6 9€1 | 98 Pacific&Europe'nTel.é .Dbs.rd.) 99 —102 | 8 18 6 | June, Dec : 
t| vo 53 ingbam Trams. Om. Pr. 63—6 418 0 NES West African Telegraph Shares . .. 93-103 | 417 6 ee 
100 4X Do. r Cent. 1st Mort. Debs, ......| 101 —104 | 8 17 0 Vs oe os West Coast of America co 00.0. - s 
St. 19% diy an South London Rly. Con. Ord.| 41 —43 |4 7 0! Fed, Aug Do. 4 per Cent. Debs. ...............0 | 100 —102 | 8 18 3 | Jaa, July |100 ; 
St. 5 11855 Cent. Perp. rre (1831) ...| 120 —123 | 4 1 4 | Feb, Aug West India and Panama ................. — - N 
Bt. 5 Do. d 30) O 105 000 OOO 190 506 190008 roe 990*** 115 —118 4 é 8 eo * ee Lo. 67 let Pref.. secee 8 6 6 8 May, Nov 8} 82 
St. 6 De. 1921). . . . | 3 —116 4 6 0 .. 1142 113 Do. 6 per Cent. ud Prei. ... 7 oo | May, Mov : 
Bt. 40 Do. 4 per Cent, Perpetual Debs .. 106 —109 | 8 13 4 May, Nov 107 | . * Do. 5 per Cent. Debs. . . . . 100 —108 | 417 O | Jam, J 85 
10 p 8 (1890) Ltd., Or3 | 183—143 4 1 6 85 sed. tx Western Telegraph .................—..| 14j-18 | 418 0 | Me, 147. 
10 6/0 Cent. Pre f. 6 0 . % %% %%% %% %% „ „ 6 14 15 8 17 8 i . b Debs. Series, 1908) Otos. 109 —102 4 18 0 June, P 
10| 4/0 Gt tor ern & City RI 5 Prt. Ord. (4v) 4 —44 |88 0 Do. 4 Deb. (red.). . . 102 —104 | 8 16 10 : 
10 4% | Gt. Northern, Piccadilly & Brompton | TELEPHONES, 
Ord., Speyer Bros. Scrip Certs. ... 8 —9 4 811 -. A Amer. Telephn. & Telegb. Coll. Trust 
8t. 447 Hastings Dist. Elec. Trams.Co.4] Db. St.] 103 —105 4 5 8 vs 1 51,000 4 Bonds.. 93 —98 25 97 | 963 
10 vZ t Imperial Tramways ie COR %%% % %%% 15 —16 5 12 0 Mar, M ee oe tAngio- -Portug’se Tel. 5% 1st Mt. Db. Stk. 101 = 103 4 17 0 * 
10 6Y |t Do. 6 per Cent. E 12 —191 | 4 17 0 | Mar, Se ss "T Chili Telephone (fully para). 8 —&} |417 0 | Au⁰¹ =| 8| £ 
St. 44% |t Do. per Cont. Debs. ............ ..... 107 —108 | 4 8 0 | Jan, aly s Monte Vi * — MÀ —1 4 90 = 
6 — nnd Elec. Trams l r 24-23 9.8 6 1 ; 1/0 | Do. 57 Pref. ......... —— 1 5 0 ee 
St. 4 Lo. 4 per Cent. Deb. Stock . . . . . £0 —8 414 0 ae ee | on TH 8t. ay +National Co. Pref. Stoch ces 2 —.— 110 —111 5 8 0 110 
10 4 Liverpool Overhead Railway Ord  .,.... "iul 818 0 | Feb, Ang T .. ||| 8t.| &Y |t Do. Def. Stock 0 eee e. ee 112 — 114 | 6 7 6 1123 
10 Do. 5 per Cent. Pref.............. eee —1 415 B Feb, Aug M oe 10| 6/0 |! Do. 6 per Cent. Cum. lst Pre. . ... 19 —14 | 4 5 6 | Feb, Aug 12 
St. 4 Do. 4 Cent. Deb. . . . . . .. 99 —102 | B 19 8 Jan, Jul ; 10 6/0 |t Do. apes Cent. Cum. 8nd Pref. .....| 101—121 | € 16 0 | feb, i 
10 5 London United Trams. 6% Cam. Peet. 9)-93 5 2 6 = | Op Qi 5 2/6 |t Do. 6 per Cent. Non-Oum. rd Pref... 5§9~—6§ | 4 9 0 Feb, Aug 352 
St. 4X Do. 4% 1st Mort. Deb. esse —98 | 4 9 6 2 97 Bt. * Do, Deb. oun re Cent. (red.) .. 99 —101 |3 9 8 | June, 9) 
St. Merser . Ord. Stock... 6 —8 “a is : 86.| 4 Do. ( per Stock (red.)......| 108 —105 | 8 16 8 104) 10 
Bt. 8 per Cent. Perp. Pref, ........| 8 —11 = EN ese rst 1 0771 Oriental’. e N 412 0 April, Oct... s 
1 , Metropolitan Elec. Trams Def. ............ E DA = So 3 1 Do. Cent. Cum. Pref, —E.—— 11—1 4 7 0 - T e 
| Do. , Cam. Pref. *-eseeceve0e e 900 e. j= 4 14 6 PM M . gd 26/13 Do. Red. Deb. Stock.... —— 97 -—99 ' 4 1 0 se ; $8 . 
6 va Do. 4 |/ Deb. Stock.. . . 104 —1 4 50 =- 5s art m 4} Telephone Co.of Egypt 4x DDS Stk. Rd.] 108 — 106 4 4 9 T A s 
New Gen. Tract. 6 Cent.Cum Pret. 113 is May —.. «| e 10 United River Plate . 002 accom di 5 6 8|Jul..—.— . BE 
10 107 Potteries Electric tion Ord, ......| f41-9 6515 0 - „ 5 Do. 5 per Cent. Com. Prei. b 4 7 0|Jone, es ds 
10 6/0 Do. 5 per Cent. Cum. Pref. .. 9 —?} 6 5 0|Feb,Aug -| t. oe * Do. 6 per Cent. Deb. Steck (rad.) .. «| 110 1 4 9 8|Jose De. 
Bt. 48% Do. 4j per Cent. Deb. Stock . 108 —1U6 4.5 0 - ER 1 INVEST v X | 
100 5% Sunderland Dat. Ele. Trms. 5) lat ii t. bb. 99 —95 5 5 0 Ni zal chase 5 eet.) 43-63 614 0 4 
24 52 Underground Elec. R s Co. ot London] 98 —100 6 0 0 9*4 e ib 77 Globe Fe acer and Tr € Se-.»...| LL -—114 1417 0 |Ja 18278 Ti ni 
St. HH 5 98 -11 8 6 0 Jane, Du zx .. } 10| 8/0 , 6 per Cont. Pret. | 143-15 4 0 Ja Ve iE 
St. 44%, Yor Tra.Co.417; lat Debs. 96 —97 418 0 tell 10| 6% S Cables Trust (Gert.) 2178 181 4 18 6 18c} i-e 


* In calculating the yields, allowance has been made for accrued interest dui not {cr redemption. 1 = Dividend, 1 Ihe London Stock Exchange Committee have declined to quote these. 


Wad vee = — ai 


THE ELECTRICIAN: - 


OLDEST WEEELY ILLUSTRATED JOURNAL OP 


ELECTRICAL ENGINEERING, INDUSTRY, SCIENCE AND FINANCE 


ESTABLISHED, First Series (Week)y), 1861; . Second Series (Weekly) 1878, 


FRIDAY, MARCH 30, 1906. ag de en, qs. 


No. 1,454. [ Re: 23; ] 
CONTENTS OF THE CURRENT NUMBER. 


Noms .................. .. 951 ` ELECTRIC Powzna. SUPPLY - IN 


NOTES. 


push aro for the Week .. 955 LONDON .................. 972 NP 

cent Extensions at the Man. REVIEWS .................. 973 THE ] i pear i 

cbester Electricity Works. High-tension Magneto-Igni-- ; T rok ou ui eo Corresp ondence columns 

erinstrated ee NAE . 956 tion Systems. this week with regard to the “grading.” of supply-station 

e Separation of the Losses Portable Electric ‘Tool „„ a n. ape 

ib Induction Motors. By G. their In reset Applica 1055 voltages represent only a. Portion of the communications that 

W. O. Howe. Illustrated .. 958 ,By Andrew Stewart. Illus. 974 we have received on the subject; the balance have been sent 

The Distribution of Magnetic CORRESPONDENCE ............. 976 TA AME ME 

Induction and. Hysteresis Grading Lamp Voltages (Geo us with the express stipulation that they should not be pub- 

Loss in Armatures. By Dr. — " Wiki , 8. E. F : | j * | 412 1. | 

W. M. Thornton. Ius. T 195 P. ie Ai | lished over the authors’ signature. In this latter category are 

i for Tramcars. bn British Thomson-Houston four letters from the engineers-in-chief of leading London 
ustrated.......,........ „Ltd.). os . ws 
Electrical Equipment of the Phase Measurement (J, W. electricity supply companies, all of them characterising the 

Aberdare Collieries of the Waghorn). POR nadie e 

Powell Duffryn Co. By x e ad d Glass (Charles proposal to be unworkable under the conditions of electricity 

Charles T Sparks. Illus- E. S. Phillips). | supply in this country.. One of them reviews the matter in 

tated. Concluded........ i j Y o | 

A New Single-phase Coram dn “diner ae such clear and forcible language that we. make no apology for 
tator Motor. By V. A. Fynn. cumbe). uotin it :— 

Illustrated. Concluded .... 966 The National Physical Labo- i pom : ; 

The Widnes and Buncorn ratory Report. The lamp makers appear to consider that the duties of a so-called 

Transporter Bridge. By J.J. PARLIAMENTARY INTELLIGENCE., 979 | Central station engineer consist of pouring water into the boilers and oil 

jc e m eee Counties Elec- into the engines, shovelling coal on the fire and handling a rheostat, 
SICAL SOCIETY .......... ric xbibition, N tl i ; ; : : . 

The Velocities of the Ioni National Electeieal se E 981 | These duties being 80 obviously eimple, it must be quite as easy to run 
ot Alkali Salt Vapours facturers' Association (Inc.). 982 the supply at any required voltage to suit the lamp maker. The sugges- 
at High Temperatures The Relation of Play to W ork 982 tion, therefore, of grading the voltage of certain undertakings in order 
[Wilson]; * Some Experi. LEGAL INTELLIOENCE ........ 983 | to suit the scrap-heap of the lamp makers is rather amusing, and it opens 
ments on Earth Currents | Municipal, Foreign and General out an interesting prospect in future for the sellers of coal to define a form 
n ke Observatory ” * fred M a N 983 | of furnace or stoker best adapted for their fuel, and for the oil merchants 

; e Notes and No Kiwa i 
The National Physical Labora. Companies Mouse Me 986 ud 1 m 55 : . on 155 si n of dioe not 
P METRUM 970 X Reports .................. n Y p use their special productions, but also to take as much of them as 
Contemporary Electrical Science. New Companiei, Oo. mh possible. Applying this principle to other industries, we might have shops 
Compiled by E. E. Fournier City Notes. 992 | graded, some to sell large oranges, and others to sell small oranges, &c. 
Arr. 971 | Companies’ Share List ...... 994 | Surely there are more serious questions requiring discussion than this 


perverted view of the supply of one detail. 

The growth and perfection of the lamp industry has been already 
sufficiently remarkable, without much coddling ; and, after all, there are 
far more serious considerations governing the seleotion of the best 
pressure of supply than the limitations of any particular type of lamp, 
and the development of some of the new filaments may quickly change 
the whole aspect of the question. 

Another says :— 

What use is there in lamps or stations graded by 5-volt steps if under- 
takers do not keep their pressure within the limits imposed by the Board 
of Trade? I have now before me a record taken on a consumer's ter- 
minals where the pressure is no less than 8 per cent. higher than the 
declared pressure, It will be evident that no scientific selection of lamps 
can improve the position unless the consumer can rely on getting the 
declared pressure with reasonable accuracy. 

A third says that it appears to be difficult, even now, for the 
consumer to remember his voltage, and the fourth suggests that 
if a number of intermediate nominal voltages in 5 volt steps 
had been initially proposed by the supply station engineers or 
consulting engineers, the lamp makers would have “gone for 
the makers of this proposition for choosing voltages that would 
be awkward for them to supply, for “they could hardly say in 


cold blood that they would supply such places with the lamps 


"THE ELECTRICIAN " COMPANY. 


After a period of 28 years in the ownership of a number of 
well-known leaders of electrical enterprise in the early days of 
the industry, proprietorship in The Electrician and the books 
and publications and general business owned and operated by 
“ The Electrician " Printing and Publishing Company (Ltd.), 
has undergone a change, and Mr.. George Tucker, who 
has been intimately connected with the production of The 
Electrician from its first number, and who has managed the 
Company's business for many years, has purchased the entire 
interest of the former proprietors. TE z 

This change will effect no material.alteration in the conduct 
of The Electrician. .. Arrangements are, however, in progress for |` 
extending the field of usefulness of The Electrician, which has, 
from the first issue of the second series in May, 1878, occupied 
the first place amongst the electrical engineering journals of 
the world. Mr. George Tucker will be assisted in the conduct 
of The Electrician Company's general business by his son, 
Mr. J. E. W. Tucker, and by many of the other members of 
the staff who have been with the company for many years, 
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which had been made for other voltages, but had failed to fit 
them.” 
— 

Mr. WILMSHURST asks a very pertinent question : What is 
the lamp makers’ monetary loss caused by the outfalls,” and 
by how much would the price of lamps be reduced if all the 
outfalls were disposed of? We are not aware that lamps for 
intermediate voltages are offered for sale at a cheaper rate 
than those of standard voltage. At present we think that 
Mr. WILSON was not well-advised in bringing forward this con- 
tentious subject at a time when the defect in carbon lamps 
which makes them particularly susceptible to voltage variation is 
about to be overcome in the new lamps which will compete 
with them. ‘The controversy has done much to emphasise the 
advantages which these new lamps will bring when they are 
perfected. 


— 


IN our description of recent extensions at the Manchester 
electricity works on p. 956 of this issue, the cascade type of 
converter, which is being made in this country by Messrs. 
Bruce Peebles & Co.,is gone into in detail. "This motor- 
converter was invented by Mr. LA Cour some two or three 
years ago in Germany in conjunction with Mr. BRAGSTAD, 
and appears to have become a commercial reality almost at 
once. A small set of this kind, of about 80 kw. in size, was 
described in our issue of January 5th in the course of an account 
of the * Kaiserwerke” electricity works in the Tyrol. But 
the largest sets yet made, at least so far as our knowledge 
goes, are those now running so satisfactorily at Manchester. 
We must congratulate Mr. S. L. PEARCE on being the first in 
this country to perceive the advantages of the new machine 
and to put it to a practical test. 


e 
— — 


WITH the idea of raising the standard of house wiring 
and of exterminating jerry work, the Sydney (N. S. W.) Cor- 
| poration have framed byelaws for the licensing of electric 
wiremen, and these bye-laws have now been gazetted. In 
order to obtain a licence, application must be made to the 
city electrical engineer, with proof of having served at least 
two years at the trade, while evidence of good personal 
character must also be submitted. If these are considered 
satisfactory, a licence for 12 months will be issued on payment 
of 5s., subsequent renewals being obtainable for 1s. annually. 
Licences will not be issued to persons under 21 years of age, 
and may be cancelled if scamped or careless work is proved 
against the holder. It is to be hoped that in carrying out the 
Council's recent decision to inaugurate a free wiring ” 
system the actual installation work will be done through 
contractors, and not by the Council’s own employees, for 
trouble is almost certain to arise if the Council are in active 
competition with men whose licences they have power to cancel. 


op — 


EVER since the early days of the electrical industry, atten- 
tion has been paid to the distribution and fluctuations of the 
magnetic fluxes which traverse a rotating armature, and to the 
hysteresis losses to which these fluctuations give rise. But 


cion against the 
meeting. 


an armature core. 


correspondingly. 
interesting and worth studying. 
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although many forniule have been announced from time to 
time for calculating these losses —formule which were gene- 
rally sufficiently accurate for the practical man—this parti- 
cular field of investigation has by no means been fuily explored. 
A successful attempt to throw some additional light on this 
subject was made by Dr. W. M. THORNTON in a Paper recently 
read before the Newcastle Local Section of the Institution of 
Electrical Engineers and reported elsewhere in this issue. In 


addition to studying the problem directly by means of search 


coils distributed at various points within the armature, the 


author made use of Prof. HELE SHAW’S stream-line method. 


The discussion was disappointing, and a strong spirit of suspi- 
stream-line method seemed to pervade the 


But this method is at present the only method 


which represents the unseen magnetic phenomenon by a vivid 
and graphic analogy. It is unsuited, of course, to give quanti- 
tative results owing to the fact that the changing permeability 
of iron cannot be imitated in the hydrodynamical analogy, but it 


is well able to furnish the student with a picture of what occurs in 
The wavy form of the lines from one pole 
to the other through the teeth is of much theoretical interest, 


and the usefulness of the stream-line method could not be 
stronger emphasised than by Dr. 
some obscure points which cropped up during the direct 


THORNTON’S remark that 


experiments were only cleared up by the stream-line pictures. 


The chief conclusion arrived at by the author is that the Stein- 


metz rule for calculating iron losses yields results which are 


too high in the case of the armature teeth. This is due to the 


fact that the flux through the teeth is not alternating, as is 
generally supposed, but rotating and fluctuating at the same 
time. This announcement is worth noting, for it happens 
occasionally that the flux-density in the teeth of a particular 
machine is kept comparatively low so as to reduce the 
imagined losses in the teeth and the expected high rise in 


temperature. But if the losses are actually less than implied 


by the Steinmetz formule, the flux-densities may be increased 


Dr. TuonNTON's other points are also 


— Qf 


Lasr week the Physical Society met, at the invitation of 


Prof. FLEMING, in the Pender Laboratory, University College. 
Of the Papers read, one by Prof. TROUTON on the “ Surface 
Leakage over Damp Glass” was remarkable chiefly on account 


of the author's explanation of the phenomena observed. He 


has found that across narrow gaps the application of a steady 
E.M.F. produces a gradually falling 


current, and that sudden 
reversal of the E. M. F. yeilds a reversed current of the old value 
which again gradually fades. Prof. TRovTON ascribed the 
phenomenon to mechanical movements of the conducting- 
surface film, but he confessed that the assumed movement 
had proved to be ultra-microscopic. A more commonplace 
explanation was offered by Prof. PERRY, who suggested that 
the effect might be due to polarisation occuring between the 
minute drops of water of which the film may be regarded as 
made up. The phenomenon is evidently akin to the electri- 
fication " familiar in cable-testing rooms, which is due to 4 
polarisation effect and not merely to the capacity of the 
cable. 
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ANOTHER Paper, by Prof. FLEMING, described a variety of 
his application of the Edison effect to the rectifiation of high 
frequency oscillations. One point that calls for remark is that 
it appears to be necessary to connect the oscillation circuit to 
the negative pole of the glowing filament. This would seem 
to imply that the rectifying effect is in some degree dependent 
on the absolute potential of that part of the filament which 
exercises the valve action; but we presume Prof. FLEMING 
possesses some simpler explanation of a point that seemed to 
his hearers rather unexpected. 


— — 


THERE is no need to dwell upon the importance of sepa- 
rating the total loss of an electric machine into its components. 
This separation can be done in several ways. A method often 
used is to drive the electrie machine by external means, first 
unexcited and then excited. The friction losses and the iron 
losses at no-load are obtained in this way, Another method 
of arriving at the same quantities is the retardation method. 
and other ways of solving the problem have been suggested, 
When once the friction and iron losses at no-load are known, 
it is a comparatively simple matter to arrive at the various 
losses at any other load, for the friction losses remain substan- 
tially constant, the iron losses increase but little with the load, 
while the copper losses can be determined with ease and 
accuracy. Whereas, however, these tests can be carried out 
in a staightforward way with continuous-current machines, the 
case of induction motors presents some slight difficulties. These 
are dealt with in an article elsewhere in this issue by Mr. 
G. W. O. Howk, whose article is, on the whole, a free translation 
of a Paper read by Herr JENS BACHE-WUG before the 
Elektrotechnischer Verein of Carlsruhe some time ago. The 
object of the article is twofold. In the first place it demon- 
strates the inaccuracy of Dr. BENISCHKE's assumption that the 
slip at no-load can be taken as a measure of the no-load losses. 
Secondly, it deecribes a new method of separating these losses 
accurately. The method propounded requires the use of a 
variable speed motor for driving the induction motor to be 
tested, and this is a limitation to its use, but it is an interest- 
ing addition to our stock of testing-room knowledge. The 
jump in the curves 3 and 4, representing the iron loss in the 
teeth and in the stator iron respectively, is at first sight 
rather puzzling, but this point is lucidly explained by Mr. 
Howe. It is simply due to the transference of energy from the 
stator to the rotor when the speed passes through synchronism 
owing to the rotating field dragging the armature along when 
the motor runs below synchronous speed and opposing the 
rotation of the rotor when the latter moves faster than the 
rotating flux. 

i a —————— M —— 


Non-Worked British Patents.—On Monday, April 9th, a 
deputation will wait upon Mr. Lloyd-George, the President of 
the Board of Trade, to urge the necessity of legislation to 
compel patentees to work their patents in this country, and 
not to continue indefinitely to supply the British consumer 
from works established abroad. The deputation will be repre- 
sentative of the Association of Chambers of Commerce and 
leading industrial associations, and it will contend that patents 
granted in England and not worked here should lapse auto- 


matically. 
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Portrait of Mr. R. Kaye Gray.—A portrait of Mr. R. Kaye 
Gray, painted by Miss Beatrice Bright, daughter of the late 
Sir Charles Bright, and subscribed for by the members of the 
Institution of Electrical Engineers, will be presented to the 
Institution next Thursday. 


Australian Submarine Telegraph Cable Matters.— Reuter 
announces, under date of March 28th, that the Eastern 
Extension, Australasia and China Telegraph Co. has informed 
the Commonwealth authorities that it does not propose to 
accept the cable agreement with the Commonwealth Govern- 
ment as amended by the Senate. 


Birmingham Local Section of the Institution.— The meeting 
of the Section originally arranged for April 4th has been post- 
poned until April 25th. This meeting will be held in.the new 
University Buildings, by kind permission of Prof. Kapp, and 
a Paper by Messrs. D. K. Morris and G. A. Lister on “ The 
Testing of Transformers and Transformer Iron” will be read. 


Wireless Telegraph to Lightships.—It is announced that the 
Trinity House authorities have commenced the important work 
of fitting up the Goodwin lightships with wireless telegraphy for 
communication with the shore. It will be remembered that 
the experimental installations on some of these vessels proved 
of considerable use prior to their removal a short time ago. 


Cable Interruptions. Date of Interruption.. 
Tarifa—Tangier ................ eee Jan. 18, 1904 
Jamaica — Colon Jan. 10, 1905 
Cadiz — Teneriffeeee nn July 20, 1905 
Puerto Plata — Martinique ere edn Dec. 15, 1905 
Tanger CREE piradi Feb. 17, 1906 
Santa Lucia—8t. Vincente. Feb. 19, 1906 
Porto Rico—8t. Cross. Feb. 26, 1906. 


Electric Railways in Sweden.—A Reuter telegrum fronx 
Stockholm on Wednesday states that the Swedish Government 
has introduced a bill authorising a grant for the purchase of 
waterfalls belonging to private persons with a view to utilising 
them for supplying power for State electric railways. It is 
further proposed to empower the Government to expend a sum 
not exceeding 5,000,000 kroner (£277,000) to purchase water- 
falls which may be considered necessary for working the State 
railways in the immediate future. 


A Projected Monorail Line in America.-—A scheme is pro- 
posed, according to Electricity of New York, to establish an 
electric railway on the Behr Monorail system between Brooklyn 
and Coney Island. A two-minute headway is contemplated, 
and the journey of 9 miles is to be accomplished in six minutes. 
The maximum speed allowed for is 110 miles per hour, and 
the eight 150 H.P. motors with which the car will be provided 
are expected to enable full speed to be attained in two minutes. 
The cars, which are to be run singly, are designed to carry 
eighty passengers. The cost of the line is estimated at about 
$5,000,000. 


Commercial Teaching at Birmingham University.—The 
Birmingham Daily Post states that it has heen announced by 
Prof. Ashley that the engineering department of the University 
of Birmingham, recognising the desirability that the engineer- 
ing experts whom it trained should have some acquaintance 
with business methods, has decided to require all engineering 
students in their last year to take a simple course in accountancy 
under Prof. Dicksee. They were thus feeling their way 
towards a union of commercial thinking and scientific know- 
ledge, and they hoped that their friends in business would 
give them encouragement and support. 


A New Damping Arrangement for Instruments.— A damp- 
ing arrangement which is stated to give excellent results in. 
practice is described by Herr F. Dessauer in a recent issue of 
the Elektrotechnischer Anzeiger. It consists of a short metallic 
cylinder which is fixed concentrically to the axle carrying the 
pointer. It is closed on all sides, and is partly filled with oil 
or other liquid. When the pointer is deflected, the liquid is 
entrained to some degree by the friction between it and the 
cylinder walls, and this produces a retarding movement. By 
using different liquids, and varying the quantity of liquid in. 
the cylinder, the damping can be adjusted within wide limits.. 
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Civil Service Estimates.—Amongst the Civil Service esti- Coal Conservation.and , Power Transmission.—A Paper was 


mates for the year ending March 31, 1907, the amount 
devoted to science and art buildings shows a net increase of 
£23,628, which includes fittings, furniture, lighting, &c., for 
the new buildings of the Royal College of Science. Post office 
and telegraph buildings have decreased by £20,000, but pur- 
chase of sites under Post Office estimates has been raised by 
£25,000. Amongst other public buildings, £12,000 is set 
down for the Magnetic Observatory, Eskdale Muir. The grant 
in aid of equipment of the National Physical Laboratory has 
been increased from £5,000 to £10,000, and a new grant of 
£2,000 has been included in aid of Sheffield University. 


The Kuzel Lamp.— Dr. Hans Kuzel seeks leave to amend 
his patent No. 28,154 of 1904 for “ Improvements relating to 
the manufacture of light emitting bodies for electric incan- 
descent lamps” (the contents of the patent were given in our 
issue of February 19th, p. 655), alleging as the reason a mis- 
understanding on the part of his Vienna patent agent. He 
desires to insert the following words after the description of the 
means for reducing the refractible metals to a colloidal state :— 

These colloidal metals can be used either in a more or less liquid or 
gelatinous form containing more or less of the imbibition liquid or in & 
solid form obtained as usual, for instance, by cautiously evaporating 
colloidal solutions, or drying such precipitated sols, gels or colloidal 
suspensions. 

Notice of opposition, if any, must be left at the Patent Office 
by April 21st. 


Students’ Section of the Institution of Electrical Engineers. 
—The Council of the Institution of Electrical Engineers have 
again sanctioned a proposal of the Committee of the Students’ 
Section to organise a visit ‘to Manchester and district, the 
period arranged being from Monday, April 23rd, to Saturday, 
April 28th. A break will be made in the journey at Rugby 
to visit the works of the British Thomson-Houston Co., and 
permission has also been obtained to visit the following works: 

Tuesday, April 24th: Messrs. Croseley Bros. (Ltd.) and the Chloride 
Electrical Storage Co. (Ltd.) Wednesday, April 25th: The British 
Westinghouse Co. (Ltd.) and the General Electric Co. (Ltd.). Thursday, 
April 26th : The Lancashire Dynamo & Motor Co. (Ltd.), and Messrs. 
John Musgrave & Sons (Ltd.), Bolton. Friday, April 27th: The United 
Electric Car Co. (Ltd.) (Preston) and Messrs. Dick, Kerr & Co. (Ltd.) 
(Preston). Saturday, April 28th: The Manchester Corporation Elec- 
tricity Supply Stations. 204 
It is anticipated that the cost of the visit, excluding railway 
fares, need not exceed £3 per head. Students wishing to 
partake in the visit should communicate with Mr. E. W. Moss, 
the students’ honorary secretary, at 20, Huddleston-road, 
Tufnell Park, N., before April lst. 


Proposed Legal Restrictions for the Medical Use of 
Róntgen Rays.— With a view to checking the evil effects likely 
to be produced by the application of X rays in medicine 
and surgery by their use in the hands of unqualified persons, 
the following resolution was proposed and carried at a recent 
meeting of the British Electro-Therapeutical Society :— 


It having been established that the use oi ** X " and other rays by per- 
sons without a registered qualification constitutes a grave social and 
public danger, and that medical men alone are capable of administering 
such rays to the public benefit, this society is of opinion that the use of 
the “X” and other rays should be by Act of Parliament confined abso- 
. lutely to registered medical practitioners and to dental surgeons in the 
practice of dental surgery. | Ps 


The Lancet points out that the danger of producing an un- 
desired X" ray dermatitis is a very real one, but one that 


medieal men engaged in this class of work find no special 
difficulty in avoiding. Attention is also called to results of 
investigations in which it has been proved that Róntgen rays 
can cause atrophy of the testicle in the white rat and of the 
ovary in rabbits, and the assertion that those who work con- 


stantly with the rays are after prolonged exposure rendered 
sterile. Legislation on this subject has already been made on 
he Continent, and at the present time efforts are being made 
»troduce a similar bill in France. The Lancet expresses 
pe that now that the matter has been definitely brought 

| by a responsible body consisting entirely of medical 

efforts of the society will meet with due support from 


al profession generally, and at no distant date of the 
Commons. 


read on the above subject on Wednesday last at the Society 
of Arts by Mr. A. J. Martin :— 


Recapitulating the report of the recent Royal Commission on Coal 
Supplies, he pointed out that if the consumption of coal in the British 
Isles should continue to increase at the rate prevailing during recent 
years, the supply would last a little over a century. In putting forward 
these figures he did not suggest that our stock of coal will actually run 
out at the end of the time indicated, since the pressure of the demand 
upon the supply, for the exhaustion of the beds which are most easily 
worked will bring about a rise in price which will act as a powerful brake 
upon consumption. Regarding the possibility of finding an alternative 
source of energy the author quoted the Commission’s conclusion, “ We 
are convinced that coal is our only reliable source of power and that 
there is no real substitute. There are, however, some possible 
sources of power which may slightly relieve the demand for coal.” 
The Paper then briefly referred to the effect of coal shortage on the supply 
of certain by-products, and passed on to the consideration of how the 
great waste attendant on present modes of consumption could be 
diminished. Electric transmission of power was only briefly dealt with, as 
the main object of the Paper was to present the author’s detailed esti- 
mates on the cost of transmission of producer gas on a large scale from 
the pit’s mouth either for distribution or for driving electric power sta- 
tions, in which case he shows that there is a prospect of economy, as 
against the use of coal transported from the collieries by ordinary means, 


The Telephone Agreement.—In the report of the Select 
Committee of the House of Commons last year which considered 
the agreement between the Postmaster-General and the National 
Telephone Co., whereby the undertaking of the latter will be 
absorbed by the State after December 31, 1911 (The Electrician, 
Vol. IV. p. 633), it may be recalled that an alteration was 
asked for in Clause 4, the purchase clause. Some exception 
was taken to the wording of this, the Committee wishing the 
exact expressions of the Tramways Act of 1870 to be more 
explicitly employed. Both the Postmaster-General and the 
Company were agreed that the public exchange plant should 
be acquired upon terms which left out of consideration any 
question of goodwill, and as a result of negotiations, a new 
clause has been agreed upon as substituting Clause 4 of the 
agreement. Its effect will be the same as if the original clause 
had remained, and in no other respects has the agreement been 
modified or altered. The new clause makes it quite clear 
that all plant, land, buildings, stores and furniture are to be 
purchased at their then value (exclusive of any allowance for 
past or future profits, or any compensation for compulsory sale 
or other consideration). Sub-sec. 2 provides for’the acqui. 
sition by the Postmaster-General of any licensed telephonic 
business which the company is entitled to carry off after 1911 
at a price to be agreed upon, but all plant, land and buildings 
in connection therewith is to be assessed as per sub-sec. l. 


Sub-sec. 3 provides that any private wire business of the 


company (apart from any plant, land and buildings used in 
connection therewith) shall be acquired on the basis of three 
years’ purchase of the net profits, on the average of the three 
years ending December 31, 1911. All matters of difference 
are to be determined by arbitration. 


The Corpuscular Theory of Matter. — In the fourth lecture 
of the series Prof. J. J. Thomson, at the Royal Institution, on 
Saturday, went with some detail, by the aid of columns of 
figures, into the consideration of model atoms possessing about 
60 corpuscles in stable orbital motion. He showed that 
atoms having from 59 to 67 corpuscles inclusive are all stable 
with 20 corpuscles in the outermost ring. The 59 atom easily 
accepts an additional corpuscle, that is, is *electropositive," 
while the 67 atom already possesses as many as it can hold, 
and, in fact, easily parts with one, that is, is electronega- 
tive.” Between these extreme atoms of the set there are 
intervening atoms of intermediate character. Passing from a 
67 to a 68 atom it is found, by calculation, that the outer ring 
must now contain 21 instead of 20 corpuscles ; and, moreover, 
the new arrangement is strongly electropositive, as is proper in 
an atom at the beginning of a new series. This division of 
elements into series recalls the periodic table of the chemist, 
and the transition from the 67 atom to the 68 atom 
above resembles the step from fluorine to sodium among 
the chemical elements. The transition from one stable 
configuration to another more stable, as seen in the radio- 
active elements, is quite another matter however. Probably 
the break-up of the atom of a radio active substance 15 
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strictly analogous to the sudden fall of -spinning top, which | organ, in which the alternators take the place of the pipes. 


descends catastrophically immediately a certain critical velocit 
is reached by loss of spin. Thus the radium atom, which 
during its life loses energy by radiation from its rotating cor- 
puscles extremely slowly, liberates at its collapse a great quan- 
tity of energy ; in other words, the radium atom pays no taxes 


The performer judges of the effect by listening to a receiving 
telephone similar to those with which the distant listeners are 
provided. The alternators are of simple construction. The 
stators carry both the field and armature windings, and the 
rotors consist only of toothed iron discs. The rotors are 


but the death duties. Prof. Thomson then proceeded to the | mounted in groups on shafts geared together and the various 
discussion of a possible explanation of the valency of the | numbers of teeth are arranged to cover a range of five octaves. 
chemical elements. This subject he treated at a Royal Insti- | The depression of a key closes a ground tone circuit and one or 
tution evening discourse that was reported in our issue of | more other circuits corresponding to various harmonics. A 


March 17, 1905 (Vol. LIV., p. 884). 
The Preservation of Niagara Falls.— We understand from 


number of ''tone-mixing transformers are also provided, 
which serve to build up from the simple sinusoidal waves of 
the alternators the complex vibrations required, thus several 


The Times that the Canadian members of the International | Alternators contribute their waves to produee a single note 


Waterways Commission disagree with their United States 
colleagues as to the measures which should be taken to preserve 
the scenic beauty of Niagara Falls. They contend that if the 
beauty of the Falls is impaired it is due to the works now 
existing on the American side. They suggest that no more 
charters should be granted to power companies on the Canadian 
side, and that if any arrangement is entered into with the 
United States, it should include all international waterways 
from the Atlantic to the Pacific. The report of the American 
members recommend the limitation of the diversion of the 
waters on the American side to 28,500 cubic ft. per second, 
and that on the Canadian side to 36,000 cubic ft. per second. 
The opinion is also expressed that the works already authorised 
are likely to injure the Falls and may possibly even leave 
the American Fall dry. It is estimated, however, that five- 
sixths of the total of 60,900 cubic ft. per second already 
authorised chiefly affects the Canadian Horseshoe Falls. 
In the meantime, according to the Electrical Review of New 
York, the Senate of New York State passed on March 12th a 
series of bills repealing the charters of several companies to 
which rights had been granted to utilise Niagara water for 
power purposes, leaving only the Niagara Falls Power Co. 
and the Niagara Falls Hydraulic & Mfg. Co. This action has 
yet to be sustained by the lower house and approved by the 
Governor. Owing, however, to the crest of the Horseshoe 
Fall being some 10 ft. lower than that of the American Fall, 
about nine-tenihs of the total flow of water passes over the 
former. Our contemporary points out that unless similar action 
is taken by the Canadian authorities no limitations imposed on 
the Amerjcan side can affect to any great extent the flow in 
the Canadian half of the stream. Another report on the 
subject lately issued by the Commissioners of Victoria Park, 
Canada, estimates the total amount of water required for the 
full operation of the works completed or in process of construc- 
tion at 23 per cent. ofthe present total flow, although some years 
willelapse beforethis maximum amount will berequired, On the 


whole, according to the Western Electrician, the trend of opinion | SATURDAY, March 31st. 


expressed in this report is to the effect that the power develop- 
ments now in progress will not seriously detract from the 


when this is to be of a rich string-like quality. The tone 
mixers are of various different sorts, some with closed iron 
magnetic circuits, and some entirely without irons. The into- 
nation is said to be remarkably pure, and without the least 
suggestion of the friction and diaphragm noise commonly asso- 
ciated with the phonograph or loud-speaking telephone and the 
tuning is, of course, unalterable. The synthetical method 
of building up the tone from the constituent harmonics ren- 
ders the variety of timbre obtainable most remarkable ; not 
only can the whole range of combinations of orchestral 
instruments be reproduced, but a skilled performer can mix 
the harmonics so as to call forth musical “tone colours ” 
previously unknown. The control of the expression obtain- 
able is said to be most striking, the slightest variation of pres- 
sure on the keys affecting the intensity of the note. In the 
inventor's laboratory at Holyoke a power instrument has been 
installed comprising 145 direct-coupled alternators, arranged in 
eight sections and controlled by nearly 2,000 switches. This 


.| whole plant weighs nearly 200 tons, and the internal arrange- 


ments are complicated in the extreme. Our contemporary is 
strong in its praise of the quality of the music produced, and 
looks forward to the time when the production and distribu- 
tion of music on a large scale by this method will be an accom- 
plished fact in American cities. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) PRIDAY, March 30th. 
Evectro-Harmonic BociETY. 
8 p.m. Last Smoking Concert of the Season at Holborn Restaurant 
(King's Hall. Sir W. H. Preece, K.C.B., F.R.8., will preside. 
Roya INSTITUTION. 
9 p.m. Evening Discourse by Prof. P. Zeeman on “ Recent Progress 
in Magneto-Optics,”’ 


Rovan INSTITUTION. 
3 p.m. Afternoon Lecture V., by Prof. J. J. Thomson, F.R.S., on. 
„The Corpuscular Theory of Matter." 


beauty of the Falls, but sees a'source of danger in the ten WEDNESDAY, April 4th. 


additional cbartered undertakings which have not yet com- 
menced operations. In view of these different expressions of 
opinion it is interesting to recall a statement made by Mr. 


DYNAMICABLES., 
7:15 for 7:30 p.m. Anniversary Dinner at the Gaiety Restaurant, 
Strand, London. 


P. N. Nunn in a Paper before the American Institute of | THUBSDAY, April sth. 


Electrical Engineers on the Ontario Power Co.'s new installa- 
tion, in which he remarked that the variation in the height of 
the water, due to the direction of the wind, is much more than 
that which would be caused by the water drawn off by the 
power houses, yet nobody notices the difference at the fall. 


Generation and Distribution of Music by Electricity.—A 
novel system of “ generating ” music by electrical means at a 
central station and distributing it to subscribers has been 
developed in the United States by Dr, Cahill. The trans- 
mitting apparatus is not a musical instrument in the ordinary 
sense of the term, as instead of producing sound directly by 


INSTITUTION OF ELECTRICAL ENGINEEBS. 

8 p.m. Ordinary General Meeting, when the discussion upon the fol- 
lowing two Papers will ba concluded: (1) ‘‘ Electrical Equipment 
of the Aberdare Collieries of the Powell Duffryn Co.," C. P. 
Sparks; (2) * Electric Winding Considered Practically and Com- 
mercially,” by W. C. Mountain (abstract of a Paper read and. 
discussed at meeting of Manchester Local Section on Jan. 16, 
1906). 

INSTITUTION or ELECTRICAL ENGINEERS : DUBLIN LocaL Section. 

8 p.m. Meeting at the Royal College of Science, Stephen's Green, 
Paper to be read: ‘‘Coal Testing," by John Holliday. 

CIVIL AND MECHANICAL ENaINEEBS' SOCIETY. 

& p.m. Meeting at Caxton Hall, Westminster, when a Paper on 

" Steam Turbines " will be read by G. D'A. Meynell. 


mechanical vibrations, it simply generates currents with oscil- | FRIDAY, April 6th. 


lations of suitable wave-form, the actual sounds being only 
5 in receiving instruments resembling telephones. A 
rge battery of inductor alternators of the toothed disc type is 


used to initiate the vibrations, and their action is controlled by | SATURDAY, April Tth. 


two or more keyboards similar to those of an organ, in fact, 
the whole arrangement may be regarded as a purely electrical 


INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
8 p.m. General Meeting, when Mr. D. L. Sands will read a Paper on 
* Some Automatic Devices for Electricity Control." 


ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture VI., by Prof. J. J. Thomson, F. R. S., on 
“ The Corpuscular Theory of Matter.” 
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RECENT EXTENSIONS AT THE MANCHESTER 


‘opportunity to view the electricity works ; and by the courtesy 
of Mr. S. L. Pearce, the city electrical engineer, who devoted 
the greater part of a day to showing us the various stations 
and sub-stations, we are enabled to give our readers an account 
of some of the more important extensions that have been made 
recently. Our thanks are also due to some of the contractors 
who have responded generously to our request for detailed 
information with regard to some of the new machines. 

There are three generating stations, at Dickinson-street, 
Bloom-street and Stuart-street respectively ; the Bloom-street 
station adjoins that at Dickinson-street, however, and may 
practically be regarded as an extension of the latter. The 
Dickinson-street station was originally the only one, and it 
was opened in 1893 to supply directly the five-wire lighting 
network which the late Dr. John Hopkinson had put down 
Four of the old 250 kw. sets in which the dynamo is driven 
through a short belt with a jockey pulley, are still in the station, 
and are even put into service occasionally for night loads. As 
the engine room also contains sets uf various periods down to 
modern turbo-generators and La Cour converters, it furnishes 
an interesting comparison of old and new methods. The capacity 
of the works is at present 9,100 kw., and supply is given from 
it to part of the tramway network as well as to the lighting 
network. All the machines in this station generate at low 
pressure, that is to say, for use directly on the 400 volt outers 
of the five-wire and three wire network, or supply directly to 
the tramway lines. The Bloom-strect station contains four 
1,800 kw. continuous-current sets which are available for both 
lighting and traction purposes. Finally, the Stuart-street 
station contains six 1,500 kw. machines and two 3,750 kw. 
sets, all supplying three-phase current at 6,500 volts and 
50 & per second. This is converted into continuous current 
at 20 sub-stations, and also at the Dickinson-street station to 
supplement the supply to the central area. The total capacity 
of the three works is, therefore, 32,800 kw. The number of 
consumers 1s 6,318, with private lighting equivalent to 563,036 
8 c.p. lamps and motor counections of 10,000 H.P. To this 
must be added 12,500 H.P. for traction, and 94 arc lamps of 
various sizes for public lighting, making a total approaching 
10,000 kw. The maximum load on all three works together 
this last winter was 20,855 kw. There are 854 miles of tram- 
way route supplied from these stations, equivalent to 150 miles 
of single track, and the total mileage of mains on the system 
is about 301 miles, equivalent to 700 miles of single conductor. 

Among the most interesting additions that have been made 
to the plant are the 500 kw. La Cour motor-converters, of which 
three have been put in at the Dickinson-street station, and 
nine more have been ordered from the makers, Messrs. 
Bruce Peebles & Co., for various sub-stations. Briefly, the 
system on which this converter works is as follows: The 
machine consists of an induction motor coupled to a continuous- 
current generator. The stator of the motor receives current 
directly at high pressure (in this case at 6,500 volts three- 
phase) and the generator supplies continuous current at low 
pressure in the ordinary manner. So far the machine might 
be an ordinary induction motor-generator. The particular 
feature is this: Instead of the rotor being short-circuited, it 
is connected to the armature of the continuous-current machine, 
and the effect of this is to improve the efficiency and the 
power factor of the set as compared with an ordinary motor- 
generator, and to reduce the size of hoth the motor and 
generator. The machine in question has an efficiency of 91 
per cent. at full load, and it gives a slightly leading current. 
[ts cost is of the same order as a rotary converter equipment 
if the price of the static transformers for the latter be in- 
cluded. A wide range of pressure regulation is possible 
on the continuous-current side—about 10 per cent. up or 
down, and this alteration has no effect on the power factor as 
it has in the case of a rotary converter. The machine is started 
on the alternating-current side, and its normal speed is con- 
-siderably below the synchronous speed that the induction motor 


ELECTRICITY WORKS. 
During a recent visit to Manchester, we made use of the 


| would have if run by itself, as it depends on the sum of the 


number of poles on the motor and generator owing to the two 
armatures being virtually connected “in cascade." It is thus 
seen that if the field circuit of the generator becomes inter- 
rupted the machine will race, and to provide for this contingency 
an electric knock-off is provided which opens the oil switch on 
the high-tension side at a certain speed. 

The three machines in the Dickinson-street station have now 
been running in regular service for some months, and we under- 
stand from Mr. Pearce that they have given him every satis- 
faction, and the results certainly refleet considerable credit on 
the makers. Fig, 1 shows the connections between the alter- 
nating-current rotor and the continuous-current armature. In 
this diagram three points of the continuous-current armature 
are connected to the rotor winding, while in the Manchester sets 
12 equi-distant points of the continuous-current side are con- 
nected to the twelve-phase rotor winding. The principle, of 
course, remains the same. To explain the principle let us 
suppose, for a moment, that the cross connections between 
armature and rotor are interrupted, but that armature and 
rotor are still mechanically coupled and so compelled to run at 
the same speed. In the rotor winding of the induction motor 
there are then induced E.M.F.s and currents of a frequency 
corresponding to the slip—i.e., the difference between syn- 
chronous speed and the speed at which the rotor runs. The 
greater the slip—i.e., the lower the speed, the higher the fre- 
quency of these secondary currents. Pursuing this principle 
to its logical conclusion, we see that at standsti'l the frequency 
of the rotor currents will be the same as that of the primary 
current, which is obviously true, as in these cireumstances the 
motor will act simply as a transformer. In the continuous- 
current armature, alternating E.M.F.s are induced as in an 


Fic. 1.--DrAGRAM OF CONNECTIONS OF THE LA CoUR CONVERTER. 
GS continuous current arinature. RS rotor. S=stator. Ra starting resistances. 
ordinary dynamo, and alternating currents consequently flow 
in the coils, these being converted to continuous current by 
passing the commutator. Now, as the frequency of these 
currents isevidently proportional to the speed and the number of 
poles, it will be seen that in the armature the lower the speed 
the lower will be the frequency. At a certain speed, therefore, 
the frequency of the E. M. F. induced in rotor and armature of 
a motor-converter will be the*same, and should this speed be 
altered either way, the frequency of the E.M.F. in the rotor 
will differ from that in the armature. Further, the ratio of 
transformation between stator and rotor winding of the in- 
duction motor, and the relation between the field and arma- 
ture systems of the continuous current end are so chosen that 
the magnitudes of the E. M.F.s induced in rotor and armature 
are identical. Hence, when the set runs at the definite speed 
above referred to, the connections between armature and rotor 
can be closed, and the armature and rotor will operate simply 
as two alternators running in parallel. In the actual machine, 
of course, the connections between armature and rotor are 
never interrupted. At no-load no current will flow through 
these, except a synchronising current such as flows between 
two ordinary alternators in parallel. The system will evidently 
remain in synchronism for the reason that any alteration in 
the speed would cause the frequency of the E.M.F.s induced 
in one part to be greater or smaller than that induced in the 
other part, and this is prevented by the synchronising currents. 

We may here mention that the principal reason for winding 
the rotor nine or twelve phase instead of three-phase is that 
this ensures a very much stronger synchronising force than 
could be obtained were the windings of the alternators in 
parallel connected up at three points only. A simple analogy to 
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this is furnished by two flywheels running side by side and 
connected by indiarubber couplings of a certain strength. The 
larger the number of these couplings the more closely will the 
speeds of the two flywheels coincide. 

At starting, the star point of the rotor winding is opened by 
withdrawing a short-circuiter of the plug and socket type within 
the slip-rings, and three of the nine or twelve-phase windings 
are connected to slip-rings, to which an ordinary three-phase 
motor starter is connected up. Were the resistance in this 
starter cut out very rapidly, the rotor would run up to the 
full speed corresponding to the number of the poles in the 
stator winding. A large proportion of the resistance is, there- 
fore, kept in circuit so that the motor slip will be large and the 
speed be low. In the meantime the continuous-current 
machine becomes self-excited, and the converter speeds up until 
the E.M.Fs induced in rotor and armature respectively syn- 
chronise. After this, of course, the machine will not rise to a 
higher speed, being prevented from doing so in the manner 
already explained. Up to the moment of synchronism, large 
currents, out of phase with each other, flow through the wind- 
ings, being only held in check by the considerable resistance in 
the starter. As soon, however, as the E.M.Fs are in synchro- 
nism, they oppose each other, and ther ‘sultant E M.F. is very 
small, viving rise only to a small current. 

In order to indicate the moment at which the short-circuiter 
which closes the star point of the rotor windinz should be 
operated, a voltmeter is provided across part of the rotor resis- 
tance. As long as large rotor currents are Howing, this volt- 
meter gives high and heavily fluctuating readings, but as soon 
as the currents fall to a small valne- ie., as soon as synchro- 
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Fic, 2, —ARRANGEMENT oF A.C, Rotor CONNECTIONS ON THE CONTINUOUS- 
CURRENT ARMATURE OF THE MOTOB-CONVERTER. 
Scale 1 in. =1 foot. 
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nous speed is reached, the voltmeter reading comes nearly to 
zero and remains steady. The short-circuit device is then 
pushed home and the converter synchronises. The time taken 
for synchronising from rest is about three minutes. 

To return to the theory of the machine, the inter-action 
between the alternating-current rotor and the continuous- 
current armature may be rendered still more clear by a con- 
sideration of the case of a pair of bi-polar machines. These 
will be run at a speed corresponding to half the primary 
frequency ; half the electrical energy supplied to the induction 
motor is converted into mechanical energy to drive the con- 
tinuous-current end of the machine, while the other half of the 
energy supplied is transferred to the rotor winding and thence 
to the converter armature in the form of electrical energy. 
Thus the motor works half as a motor and half as a combined 
transformer and frequency changer, while the converter acts 
half as a continuous-current generator and half as a rotary 
converter. As the dimensions of the induction motor depend 
on the primary frequency and not on the number of revolu- 
tions of the motor, the size will be half as large as if with a 
given number of revolutions it had to convert the whole of the 
energy to mechanical energy. The converter, again, running, 
as it does, at a speed equal to half the primary frequency 


(which is more advantageous with regard to commutation) can 
be made of smaller proportions than an ordinary continuous- ` 
current generator or converter for the same output. For 
these reasons it is possible to build motor-converters at less 
cost than motor-generators of either the synchronous or 
induction type. 

We have already mentioned the 91 per cent. efficiency at 
full load. The efficiency of a 500 kw. motor-convertor at one- 
quarter full load is stated by the makers to be S5 per cent.— 
an exceptionally high fizure. 

The neutral of the three wire network is connected to the 
slip rings, and also to the star point of the rotor winding. In 
this connection the converter acts as balancer as well as gene- 
rator, the balancing effect being so good that with the one side 


Back of D.C. Armature 
Indicates connections of } hases to rings. 
Beginnings of Phases 


Ends of Phases 


Back of Rotor 


Front of Rotor 


Nos 1, 5 and 9 are connected to the rings, 
all others being insulated. 


Fro, 3.—Draaram or D.C. ARMATURE AND A.C. Rotor CONNECTIONS OF 
THE MOTOR-CONVERTERS. 


of the circuit fully loaded and the other unloaded the difference 
in the voltages between the middle wire and the two outers 
can be made as little as 2 per cent. 

After thus explaining the principle on which the new con- 
verter works, we will turn our attention to the actual design 
of the 500 kw. motor converters designed for Manchester. 
The alternating-current stator core is of the distributed slotted 
type with semi-closed slots; the 6,500 volt high-tension 
winding is wound by hand in mica tubes of sufficient thickness 
to withstand a 30,000 volt test. The rotor core is also of the 
distributed slotted type with semi-closed slots, the bar winding 
being insulated from the iron by presspahn and empire cloth. 
Some of the leading dimensions are :— 


Stator.—Number of poles, six; inside diameter, 1033:8 mm.; outside 
diameter, 1,550 mm.; number of slots in stator, 72; number of slots per 
pole per phase, four; size of slots, 65 mm. deep by 28 mm. broad, con- 
tracted to 5 mm. at mouth of slot. 

Rotor.—Twelve-phase ; inside diameter, 610 mm. ; outside diameter, 
1.029:8 mm.; width of core, 325 mm.; width over end plates, 365 mm.; 
number of slots in rotor, 96 ; size of slots, 39 mm. deep by 18 mm. broad, 
contracted to 5:5 at mouth of slot. 

D.C. Machine.—Number of poles, eight; diameter of armature, 
950 mm.; length of core, 330 mm.; number of armature slots, 108; 
size of slot, 13mm. by 42 mm. open; coils per slot, six; commutator 
bare, 324; commutator diameter, 660 mm.; commutator length, 500 mm. 
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Each set has two outer bearings and one centre bearing, 
and the rotor shaft and the armature shaft are coupled 
together at the centre. The centre bearing is dispensed with 
in the more recent machines, and the alternating-current rotor 
and continuous-current armature will be built on the same 
spider. The 12 connecting wires from the rotor pass through 
three holes into the hollow shaft, and, after proceeding first 
through the rotor shaft and then through the armature shaft, 
they finally emerge through three holes and are joined up to 
the 12 rings, which are fixed into the end plate of the con- 


Fic. 4.— LAMINATED POLE SHOES or THE 500 kw. MoTOR-CONVEBTERS. 
Scale One-sixth Full Size. 


1. Pole shoes of sheet steel. 9. Cast copper connectors. 3. Cast copper cross 
flanges. 4. Copper rivets. 5. Conductors of copper rod. 


tinuous-current armature by means of small brass sockets 
riveted and soldered to the rings (Fig. 2). The rings are of 
delta metal, riveted and soldered at the joints. They are in- 
sulated from the armature end plate by micanite, and are pre- 
vented from dropping out of the circular slots by pieces of 
sheet steel, arranged radially across the rimgs as indicated in 
Fig. 2. The same figure also shows the arrangement and size 
of the soft copper connections between the rings and the con- 
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Fic. 5.— VoLTAGE CHARACTERISTICS OF MANCHESTER 500 KW. MOTOR- 
CONVERTER. 


tinuous-current armature winding.: Fig. 3 represents the 
diagram of connections of the Manchester machine. Terminals 
No. 5, 1 and 9 on the front of rotor are connected to slip- 
rings for starting purposes. The continuous-current dynamo 
has eight poles, the shoes of which are laminated and provided 
with a short.circuited compensating winding in the manner 
shown in Fig. 4. Motor and converter are mounted on a 
common base plate of cast iron, and the over-all dimensions of 
each set are 13 ft. 6 in. long, 7 ft. 3in. wide, and about 6 ft. 
high. Fig. 5 shows the regulation curves of the Manchester set. 


The following temperature rises were observed at the official 
tests conducted under the supervision of Mr. S. L. Pearce after 
54 hours’ full-load run: Continuous-current field, 36°F. ; com- 
mutator, 28°F.; armature, 42°F.; stator iron, 56°F. ; stator 
winding, 68°F. ; rotor winding, 52°F. The high-tenaion wind- 
Ing was tested at 13,000 volts and the armature winding at 
3,000 volts to iron. 


(To be continued.) 


THE SEPARATION OF THE LOSSES IN INDUCTION 
MOTORS. 
BY G. W. 0. HOWE. 


The power taken by an induction motor when running light 
is the sum of the various losses occurring in the motor, and 
the separation of the total loss into its several components is 
of the greatest importance to the designer. 

Various methods of doing this have from time to time been 
proposed and tried, and considerable light has been thrown on 
the problem during the last two or three years. In 1901 Dr. 
Benischke* described a method of separating the friction 
losses due to bearings, brushes and windage from the re- 
mainder of the losses, due principally to hysteresis and eddy 
currents in the stator and rotor. This method consisted in 
measuring the slip at no load and with a small known load 
applied to the brake pulley ; then assuming that the slip of a 
frictionless motor would be nil, and that it would increase pro- 
portionately with the load, the actual slip of a motor at no 
load must be a direct measure of the friction. In other words, 
if the slip be plotted against the output, a straight line is 
obtained, which, produced backwards, cuts the base line at a 
point representing the power lost in friction. 

In 1903 Messrs. Bragstad and la Cour, T while advocating 
the retardation method of finding thejfriction losses by opening 
the circuit and plotting the retardation curve, pointed out at 
the same time that Dr. Benischke’s method gave incorrect 
results, owing to the hysteresis torque exerted on the rotor by 
the rotating magnetic field. We shall return to this question 
presently, and turn our attention now to another point. When 
the rotor is revolving synchronously, it is generally assumed 
that no iron loss occurs in it ; this is true of the core but not of 
the teeth, especially if the slot openings are wide. In the 
latter case, owing to the rotor teeth passing across the stator 
teeth, both are subjected to a pulsating flux of extremely high 
frequency, causing losses which may easily exceed the normal 
iron loss in the stator. The result of experiments on a number 
of motors, with a view to obtaining accurate information on 
the above-mentioned points, was given in November, 1905; by 
Herr Bache-Wüg before the Elektrotechnischer Verein in 
Carlsruhe. The method employed is due to Bragstad, and 
is really an adaptation of the well-known method of finding 
the losses in one motor by driving it from another, which has 
been accurately calibrated. The motor used was a direct- 
current separately excited one, directly coupled to the induc- 
tion motor under test. Four sets of readings were taken: M 
the power taken by the D.C. motor running light; (2) the 
power taken by the D.C. motor when coupled to the induction 
motor, both stator and rotor being open-circuited ; (3) the 
power taken by the D.C. motor when the stator was connected 
to the polyphase supply, the rotor being open; and (4) the 
A.C. power supplied to the stator in thelatter case, Readings 
were made in all cases for various speeds both above and below 
synchronism. The results obtained in this way on a 20 H.P. 
six-pole 50 cycle three-phase motor, are shown in the figure, in 
which the curves are numbered the same as the four sets of 
readings mentioned above. 

Perhaps the most striking peculiarity of the figure is the 
sudden break in curves (3) and (4) when passing through the 
synchronous speed. This is due to the above-mentioned torque 
exerted on the rotor by the rotating field. To understand this 
clearly, we may imagine the rotor to be magnetised at any 


JJ)CC;õ a er - coude dl oit / 
* Elektrotechnische Zeitschrift, 1901, pp. 226, 698. t Ibid., 1903, 
pp. 35,174. t Ibid., 1906, p. 106. | 
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moment by the rotating field and by virtue of its hysteresis to 
resist any change in its magnetic polarity at any point. In 
other words, the rotor acts somewhat like a permanent magnet, 
which it really is to a degree, depending on its hysteresis, and 
it is, therefore, subjected toa torque tending to keep it running 
at the synchronous speed. If the friction be made small 
enough, or the rotor hysteresis large enough, the torque will 
be sufficient to keep the motor running synchronously. If the 
friction increase beyond a certain limit, the rotor begins to 
slip. The hysteresis torque remains the same, however, and 
the power given from the stator to the rotor remains constant, 
being equal to the product of the torque and the angular 
velocity of the field. The speed of the rotor has decrcased, and 
with it the power given toit mechanically by the torque. The 
difference viz., the product of torque into angular velocity of 
slip, appears now as heat in the rotor iron. Hence we see 
that just below synchronism a certain part of the frictional 
losses is supplied by the stator, and is read on the A.C. watt- 
meter in addition to the stator iron loss, with the result that 
the D.C. motor is relieved of so much of the frictional load. 
We see. then, that the assumption that the slip is proportional 
to the load (including friction) is not true, for the motor can be 
loaded up to a certain point before slipping begins. 

If now the motor be rotated above synchronism, the direc- 
tion of the torque is obviously reveraed and work is done on 
the stator by the D.C. motor. It may be noted, however, 
that as both the slip and the torque have changed sign, their 
product which gives the power dissipated in the rotor remains 
unchanged. It is thus evident that the sudden decrease in 
the A.C. power supplied 
to the stator, on passing 
through synchronism, 
must Le equal to the 
sudden increase in the 
load on the D.C. motor, 
and, further, that both 
are double the hysteresis 
loss in the rotor at rest. 
The stator iron loss is 
the mean of the two 
readings of the A.C. 
power supplied to the 
stator at synchronism. 
The friction loss is given 
directly as the differ- 
ence between curves (1) 
and (2). The mean differ- 
ence between curves (2) 
and (3) at synchronism 
gives the generally neg- 
lected loss in the teeth 
of the stator and rotor due to their rapidly-pulsating 
flux. As the loss is caused by the rotation of the rotor, 
the power necessary to cover it must be supplied by 
the rotor, and will be included in the load on the D.C. 
motor in experiments (3) and (4) without affecting the read- 
ing of the stator iron loss on the A.C. wattmeter. In 
the case of an ordinary induction motor running light, this 
loss in the teeth will have exactly the same effect as an 
increase in the friction and windage. The various losses in 
the example given work out as follows : Friction loss 100 watts, 
stator iron loss 250 watts, loss in teeth 230 watts. The sum 
of these three amounts to 580 watts, whereas when running 
light in the ordinary way the losses amounted to 575 watts. 
This close agreement was found in all cases. The sudden 
break in eurves (3) and (4) at synchronism amounts to 100 
watts, corresponding to a hysteresis loss in the stationary rotor 
of 50 watts; at synchronous speed this loss is non-existent. 
In this example, therefore, two-fifths of the no-load losses 
were due to the rapidly-pulsating flux in the teeth. This loss 
will depend largely on the design of the motor with regard to 
the shape and number of the teeth and slots in both the stator 
and rotor. The iron loss in both the stator and teeth can be 
separated in the usual way into hysteresis and eddy-current 
loss. Bragstad has done this for the teeth, but, as might be 
expected, the results obtained for various motors are widely 


Watts. 


Rer». per Min. 
CURVES OF FRICTION AND IRON LOSSES, 


divergent, and even for two motors made under exactly similar 
conditions the tooth loss will vary from a half to double the 
stator iron loss. The mechanical treatment during manufac- 
ture, and the insulation between the laminations, is specially 
uncertain in the case of the teeth. 

The importance of this subject with regard to the heating of 
the motor winding is evident, and it is to be hoped that further 
investigations will be made along the same lines, 


THE DISTRIBUTION OF MAGNETIC INDUCTION AND 
HYSTERESIS LOSS IN ARMATURES.* 


BY DR. W. M. THORNTON, 


In a Paper read before the British Association at Cambridge in 
1904 (see The Electrician, Vol. LIII., p. 749), I described an in- 
vestigatton on the distribution of magnetic induction in a solid, 
smooth-core armature. The chief conclusions were as follows :— 
(1) The flux densities through a section of the core midway between 
the poles are in no case uniform, reaching a maximum at a short 
distance within and falling both towards the centre and circum- 
ference; (2) the internal distribution is practically the same with 
long and short air-gaps, though the leakage varies; (3) the ratio of 
the maximum density in the core to that in the gap is greatest 
when the pole pitch is small; (4) the variation of magnetisation in 
passing from one pole.to the next is widely different at different 
depths, so that hysteresis and eddy-current losses are still more un- 
evenly distributed. 

The present Paper contains 
an examination of the cases 
of toothed cores, hollow and 
solid, by the method of the 
previous Paper, using search 
coils wound in small holes 
drilled through the core 
parallel to the shaft. A set 
of observations are shown in 
Fig. 1l. They give the dis- 
tribution across a radial sec- 
tion midway between the 
poles. (The experimental 
motor had six poles.) 

Experiments were also 
carried out by means of Prof. 
Hele-Shaw's method of ob- 
serving stream lines in vis- 
cous liquids, which has been 9.000 
fully described in & Paper 
before theInstitution.] The 
well-known effect of large 0 
air-gap increasing leakage is 
illustrated by Figs. 2 and 3. 
The same effect is produced 
by increasing the density in 
the poles. This is shown 
by Fig. 4, in which, though the core is solid, the leakage 1s 
greater than in Fig. 2 with poles worked at higher permeability. 

Curves 5 and 6 give the distribution in slotted cores of differen t 
radial depth. The refraction of the lines in the fringe in their 
attempt to reach the core, and the nature of the interpolar induc- 
tion as compared with that for smooth cores, are of most interest. 
The chain-dotted line in Fig. 1 is the distribution of magnetic 
potential obtained from the stream-line photographs. They are a 
first approximation to the actual case, differing from it because the 
permeability in iron cannot be fully imitated. In Fig. 1 the agree- 
ment is rot very good, but in other curves which were taken to 
represent the distribution of magnetic induction in toothed arma. 
tures the agreement was better. The difference 1s no doubt due to 
the constant and comparatively low permeability of the slide. It 
may even be seen without measurement that in some of the curves 
(Figs. 5 and 6) the lines which pass through the teeth into the core 
are denser than those which are in line with the slot. | 

The loss of hysteresis in an armature may be dealt with in two 
parts—teeth and core. So long as the number of lines in the 
tooth does not change, as, for example, in e under a pole, 
there is no dissipation of energy. Approaching the pole-tip the 
lines become oblique, and midway between the poles horizontal, 
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* Abstract of a Paper read before the Newcastle Local Section of the 


Institution of Electrical Engineers on February 26th. — . 

+ Hele-Shaw, Hay and Powell, “ Magnetic Flux Distribution," Journal 
of the Institution of Electrical Engineers, Vol. XXXIV., p. 21, and The 
Electrician, Vol. LIV., pp. 218, 307 and 350. Ja 
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though the density never drops to zero. There is, therefore, & 
rotating magnetisation in the teeth which is at the same time fluc- 
tuating between limits which can be found from the photographs. 
There have been many calculations of loes based on assumptions 
as to the manner in which the teeth density changes, but all assume 
an alternating flux. The fact that, as shown by the photographs, it 
is rotating is likely to reduce the estimate of hysteresis loss in teeth, 
which, though too small to affect the efficiency to any marked extent, 
does influence the temperature of the insulation of the armature 
conductors. The loss in any case cannot follow Steinmetz's law as 


generally assumed. Consider the variation of density in the teeth 
Without having regard to sign, it can 
Under the pole the density is constant in 


passing from pole to pole. 
be represented by Fiy. 7. 


magnitude and direction; between the poles it is changing rapidly 
and rotating. In the hyteresis loop obtained by rising and falling 
magnetisation, the dissipation of energy is very greatly increased by 
the molecular movement at reversal, but when, as in the case con- 
sidered, the density never passes through zero one must take as 
basis the loss due to a rotating field. Hawkins and Wallis in “ The 
Dynamo ” give a curve showing the loss of energy by rotating 
and alternating magnetisätion. The ratio of maximum to minimum 


Joules per cubic centimetre per cycle. 


. De, rees. 
Fia. 8.— VARIATION or HEATING 
with Roratina MAGNETISATION 
oF TEETH. 


Fido. 7.—DIBTRIBUTION oF DENSITY 
IN TEETH BETWREN Pol RS. 


density in the teeth is found from the photographs to be about 4°5. 
Assuming, then, a maximum of 14,000 and a minimum of 4,000 
with a rate of change as in Fig. 7, the mean dissipation coefficient is 
0:00106 joule per cubic cevtimetre per pair of poles. If, on the other 
hand, the teeth are considered to have alternating magnetisation 
only, the rate of dissipation is increased to 0:0022 over the given 
range of density. The influence of the rotation is then to very 
much reduce the rate of heating 1n the teeth so far as this is caused 
by e dis l 

hen the machine is on load, the distribution of the lines in the 


gap being somewhat changed, there is also a variation of density 
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in the teeth from point to point under the pole, though there is no 
rotation. The effect is to shear the distribution over, as in Fig. 7. 
For all practical purposes, the hysteresis loss in the teeth may be con- 
sidered to be unaffected by the change, as shown in Fig. 8. The 
fact that the loss by rotating magnetisation decreases after reaching 
a maximum contributes to this. In the foregoing the change of 
density from top to bottom of the tooth has not been considered as 
affecting hysteresis loss. On approaching and leaving the pole-tips 
the distribution of flux becomes more uniform in the teeth, and 
since the molecular movement is confined to the interpolar space, 
this change of density will not make any marked difference. 

The hysteresis loss in the parts of the core below the teeth also 
depends cn the manner in which the cyele of magnetisation is 


Fia. 5. 


carried through at eich point. There is, however, much less varia 


tion than in the teeth. 


The results in the Paper may be summarised as follows: The 
magnetisation of the teeth in slotted armatures is not alternating, 
but rotating, and at the same time fluctuating ; that of the core is 
rotating, but by reason of the distribution of density in the core not 
being uniform, it is unevenly distributed, being greatest at the outer 
parts below the teeth. The ratio.of the mean dissipation coefficient 
to that corresponding to the mean density is about 0:8. The co- 
efficient for the teeth alone is about 0:00105 joule per cubic centi- 
metre per cycle; that for the core 0:00108. ‘The low value for the 
teeth is caused by the drop.in density between the poles and by the 
fact that it is rotating. | | 

In conclusion, I wish to thank Mr. O. J. Williams and Messrs. 
G. H. and C. Wilson for much help in taking the readings and the 


„ 


photographs. i 


7 l "DISCUSSION. | 

Mr. STONEY said the stream line method was not the only method of 
showing. the distribution of magnetism in u revolving armature. This 
had also been done by drilling holes in the armature core and winding 
exploring coils ia them. He did not consider the stream-line method of 
much practical use. Losses in actual work were.always far greater than 
the calculated losses, but he hoped Dr. Thornton would carry on his 
researches, as at present most practical men knew very little about the 
actual conditions upon which hysteresis losses depend. ` 

Mr. TURNBULL thought the Paper of great interest: He askel 
whether the drilling of holes, in the armature core, as suggested by Mr. 
Stoney, would not rather alter the mass of iron in the core and render 
the test inaccurate owing to distortion. 

Mr. CARTER thought a great help would be rendered to designers if 
some general results for the total iron loss could be obtained from experi- 
ments such as Dr. Thornton described, which would -be correct within 
10 per cent. of tha true facts. 

Mr. EUGENE BROWN thought that these results were not of much 
use for rotating armatures, and considered that for practical purposes 
een ed coils in holes in the armature would give more practical 
results, 

Mr. RALPH wished to ask in what way proof was obtained that the 
stream-lines exactly represent the distribution of magnetism. 

Dr. THORNTON, in reply, said that drilling holes in the armature 
would alter the working conditions, making the armature, as it were, 
spongy. In reply to Mr. Ralph, he said that the stream. line exp: riments 
had been proved to be mathematically correct. 
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A FOLDING STEP FOR TRAMCARS. 


An ingeniously arranged folding tramcar step, known as the 


| and the lever B replaced alongside the car end before the gate be- 

comes unlocked. This movement of the hand lever lowers the step 
by means of the bevel pinion D, which is keyed to the trunnion F 
and the toothed quadrant E keyed to the vertical rail A. The cam 


Leicester folding step, which interlocks with the gate, is shown in M and pedal lever N then automatically engage and the step is 


the accompanying illustrations. 


The lever B (Fig. 1), which locked in the position shown in the figure, and the gate, being free, 


Fig. 1.—Drtaits or Foipina Step. 


actuates the step, lies alongside the car end when the step is down 
and serves as a handrail, being locked in this position by the spring 
bolt G which engages with the cam L. When, however, that gate 
is closed, the catch J on the gate presses the spring bolt back, 


automatically collapses owing to the spring O. Thus the step can- 
not be folded up till the gate is closed, nor can the gate be o 


ned 


till step is unfolded. Enlarged views of the locking box are shown 
scparately. The step is manufactured by Messrs. Brecknell, Munro 


Fic, 2.—Srap DOWN READY FOR USE. 


allowing the lever B to be brought forward in line with the gate, 
and thus raise the step and at the same time lock the gate by bring- 
Ing the cam L into the slot catch J. The step is at the same time 
locked by the pedal lever N which engages with the cam M, the 
face of which is hooked behind the pedal N after having been given 
a quarter of a turn. The gate cannot again be opened till the step 
is lowered, as the cam M on the vertical rail A must be released 


Fig. 3.—Step FOLDED UP AND GATE CLOSED. 


& Rogers, of Bristol, who have kindly sent us the drawings and 
photographs from which our illustrations are taken. The cars of 
the Exeter Corporation tramways are fitted with these steps, and 
Figs. 2 and 8 show the appearance of the step open and closed, 
the photographs being taken from one of the Exeter cars. The 
arrangement has also been used at Hastings and on some other 


systems. 
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ELECTRICAL EQUIPMENT OF THE ABERDARE 
COLLIERIES OF THE POWELL DUFFRYN CO. 


BY CHARLES P. SPARKS, 
(Concluded from page 935.) 


Sub-stations.—' The sub-stations are either separate buildings or 
rooms to which ordinary employés have no access. Each sub- 
station is fed from the power station by one or more high-tension 
feeders, as shown in Fig. 5, the feeders being protected at each end 
by lightning arresters. Before connection to the sub-station 'bus 
bars, the incoming feeders are controlled by oil break switches, and 


that all exposed metal is dead when the switch is opened for the 
renewal of fuses. Each sub-station 1s provided with one voltmeter 
for each pressure and two ammeters. 


Underground Sub-stations.—The general arrangement is the 
same as for those above ground, but in this case each panel of the 
switch gear is placed in a separate brick compartment, closed by a 
lock-up metal case, the whole switchboard being independently 
roofed in. "These sub-stations are placed close to the downcast 
shaft to admit of their being well ventilated. The switch gear of 
each panel consists of oil break switch and enclosed fuses, the 
latter contained in a cast-iron gas-tight case. Access can only be 
obtained to the fuses of each individual panel when the switch is in 
the “ off position. Fuses are used at the sub-stations in place of 
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by fuses in the case of sub-stations fed by two feeders. The sub- 
station "bus bars branch to: (1) 3,000 volt sub- stations below 
ground, connected by armoured cables; (2) 3,000 volt motors, con- fuse only blows when something is seriously at fault. '"Three-phase 
nected by overhead distributors; (3) three phase transformers power transformers of 500 volt secondary pressure and 670 k. v. a, 
reducing the pressure to 500 volts (for motors below 50 H. P.); (4) 


single-phase 110 volt lighting transformers. 


Each high-pressure panel for outgoing feeders or transformers is 
equipped with oil break switch, enclosed fuse and series ammeter 
transformer, so that the demands on the individual circuits can be 
checked. The back of each panel is only accessible when the con- 
trolling switch is in the “off” position. The low-pressure circuits 
have three-pole enclosed fuses. combined with switches, arranged so 
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“automatics,” as continuous attendance is not provided at these 
points; each motor being protected by an “ automatic,” a feeder 


are 


erected in these sub-stations to supply the smaller motors, together 
with 170 kw. of single-phase lighting transformers of 110 volt secon- 
dary pressure. 


Distribution—Mine Cables.—Each shaft has duplicate three-core 
cables, 008 8. in. section, insulated with impregnated pape! 
covered with copper tape 15 mils thick, the whole Jead-sheathe 
and armoured with 50 of No. 12 S.W.G. galvanised steel 9057 
separated from the lead. These cables are carried in the shafts by 
wrought-iron cleats attached to the beyots placed from 7 yes 
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10 yds. apart, the cleats being bushed with hardwood bushes; the 
cables are Jointed in cast-iron joint-boxes, both the armouring and 
the copper tape being kept electrically continuous at the joints. 
The 8,000 volt armoured cables are carried down four of the pits 


and extend a distance of 700 yds. from the pit bottom. The cables are ! 


hung along the roadways, supported to leather thongs, so that in 
case of a fall the support will give way without putting serious 
strain on the cable. 

The pit lighting is independent of the power cables ; the original 
wiring (used when the pits were supplied with D.C.) is now fed 
with A.C. current from the sub-stations above ground. Mine cables 
have been provided for the following pits :— 

Depth A shaft. 


Abe. EEA 300 yds 
Lower Duffryn................ WAR CER 348 „ 
Aberewmboooccrckn 300 „ 
Fforchaman...... —€— € "— 200 ,, 


Motors of 1,000 B.. “. were in use below ground in December lust. 


Overhead Distribution.—The distribution from the sub-stations 
to the various motors, both 3,000 and 500 volt, consists of bare 
wires sa pportos on insulators attached to wooden poles or to the 
existing buildings. These wires are guarded in a similar manner 
to the transmission wires, and are protected by lightning arresters 
at the sub-stations. Where high-tension wires are supported on the 
existing buildings, the conductors are kept 9 in. apart and supports 
6 yds. apart, the conductors in all cases being kept well above the 
ground level. 

The connections between the switch gear and the individual 
motors consist below ground of three-core armoured cable, special 


Fie. 54,—ToRevEÉ or THREE-PHASE SLiP-RING InpucTION Motor, K.S.M. 
300/300, 150 K. ., 3,000 Vonrs, 50 . 


care being taken to see that the frame of the motor, controller and 
sheathing of the connecting cable are all in electrical contact with 
one another and with earth. Above ground the same method is 
used for the high pressure connections, the low-pressure connec- 
tions being made by single rubber-covered wires mounted on insu- 
lators, protected by expanded metal guards where accessible, 


Earth Connections.—In order to provide a good earth connection 
in each pit, in addition to the armouring, which has been carefully 
bonded, a bare copper conductor of 0:1 sq. in. section has been taken 
down each shaft, from which earth wires, having 25 per cent. greater 
area than the individual wires in the distributor, have been laid to 
each motor so as to insure a good earth connection for the motor 
frames, £witch gear and controller cases. "The neutral point of the 
star- winding of the generators is earthed at the power station, and 
the neutral point of the 500 volt transformers is earthed at each 
sub-station. 


Motors.—Three-phase motors aggregating 4,000 B.H.P. were 
specitied for in the first instance, and since the work has been in 
hand further motors have been added, bringing up the total to date 
to 6,000 u.r. | 

The motors inay be divided into two classes: (1) Variable speed, 
for haulage and winding; (2) constant speed for driving fans, 
pumps, screens, conveyors, workshops and brickyard. 

Forty motors of the first type were at work in January, 1906, vary- 
ing in power from 300 B. H. P. to 25 B. H. P., totalling 3,260 B. Hi. P., and 
87 of the second type, from 180 B. H. p. to 5 B. H. P., totalling 1,450 B. H. P. 
Table III. gives a classification of the total power used at these pits 
in January last, 4, 710 B. H. p. being electric, the balance of 7, 460 

being steam driven, of which a further 1,000 n.r. is being converted 
to electric driving. Total, 12, 170 B. H. P. 
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Table III. 
— | os 2 : Electric. | Steam. Total. 
Windiog ............ ess 3 280 | 4400 4.680 
Haulage (above ground) .... 28 | 2,400 300 4.080 
9 (below ground) 5 580 750 | , 

Funs..... % vdd ut | 3 380 500 880 
Pumpi 226s E 6 340 450 790 
NCTECNG 24 iara v E EE WEAA 4 210 T 240 
Washery .......... €— COMME vs 430 430 
Air compressors .......... ee | 8 47 470 

Auxiliary motors. conveyors, i | 
workshops, brick yards. 406 490 160 650 
Toeisls 5 | 4,710 7,460 12,170 


In addition, 170 kw. of transformers are used fo lig ting above and 
below ground. 26 of the motors given in Table III., of 8,500 B. H. P., 
are wound for 3,000 volts, all motors below 50 B. H. y. being wound 
for 500 volts. , i - 
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Fic. 6.—THE SwrrcH GEAR FOR VARIABLE SPEED MOTORS. 


Gearing.—The general method of drive is by cut-steel gear, and 
in order to reduce the ratio of reduction as far as possible, a motor 
speed (at full load) of 121 revs. per min. was chosen for the 300 H. V. 
and 290 for the 150 B. H. p. haulage motors. The motors have been 
fitted in all cases to existing haulage gears, replacing a steam engine, 
arrangements being made so that the haulage could be worked with 
steam up to the end of the week, the electric driving commencing 
the following Monday by dismantling the engine and putting the 
motor and gear in its place. The high-tension motors are of the 
protected type, those over 75 B H.. having bearings separate from 
the frame; the slip-rings are carried at the end of the shaft and are 
enclosed when the motors are used underground. 

Table IV. gives particulars from the teste ot both types of motors, 
and Fig. 54 is a torque diagram of one of the 150 H. P. high-pressure 
haulage motors. 
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Table IV. 
en MOTORS FOR CONTINUOUS 
HavuLAGE MOTORS. SERVICE: 
Variable speed — Constant speed 
Rated B.H. ...... 150 .. 75 .. 50 100 .. 50 .. 25 
Volis 3,000 .. 3,000 .. 3,000 .. 3,000 .. 3,000 .. 500 „ 
Diameter of rotor. 42°5” .. 30" 25' .. 42” 24“ 19:25 
Speed (at full load). 290 365 .. 865 .. 290 .. 485 485 
Efficiency: Full.... 89:57; 89% .. 85% .. 907 .. 917 .. 87:5 A 
js dM isis 89% 887 .. B4% .. 917 .. 90% .. 88% 
"ms 87:5% .. 86% .. 827 .. 91% . 88:5% .. 87% 
Cos : Full 0:78 0:82 0:72 .. 0°87 0:83 .. 085 
"M oem 071 0:78 .. 063 .. 0°86 0-77 0-80 
a Sr ERE X^ n-60 0:68 05 .. 0:82 0°65 .. 0°70 
Max. starting torque 2°55 2°7 39:3 1˙8 36 .. 25 
Air.gap (inches). 0°08 .. 0°06 0:06 0:05 .. 0:04 .. 0:04 
Temperature rise . 35°C. ..89:5^C... 45°C, . . 37°C. . . 60?C.*.. 30°C. 
Weight of motor in 
lbs.withoutbedplate 6,900 .. 3,600 . . 2,900 ..6,000 .. 3,800 . . 2,150 


* 70 B. E. p. motor rated at 50 B.u.P. totally enclosed. 


The switch gear provided for the variable-speed motor control is 
in each case as shown on Fig. 6. The control panels are erected 
in brick chambers with an expanded metal front, each high-tension 
panel having an “isolating” switch (in the case of the motors 
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Fia. 7.— COMBINED CONTROLLER AND H.-T. SWITCH. 


underground, operating under oil) to allow the whole of the switch- 
gear, &c., for each individual motor being entirely diseonnected 
from the system; three-phase oil switch combined with ** overload " 
relay, and series transformer for measuring current. Each haulage 
has an ammeter to act as a guide to the driver, the dial being 
marked to show the rated working current of the motor and the 
overload point at which the circuit breaker will operate, the moto: 
not breaking out of step unless an overload of 23 times its working 
current is exceeded. The controller and high-pressure reversing 
switch are combined (Fig. 7), and are operated by one handle 
through gear and levers. The rotors of the haulage motors are 
wound for two-phase. 

The controller consists of a metal case in which is mounted a 
revolving drum on which two lines of rubbing contacts are fixed, 
arranged in parallel spirals; 15 fixed contacts connected to the 
rotor resistance are placed vertically at each side of the drum (the 
whole of the contacts operate under oil when used underground). 
Each of these contacts carries three copper fingers, reinforced by 
an adjustable flat steel spring. The tips are copper wedges screwed 
to the end of the fingers, all contacts, both stationary and revolving, 
being designed to be easily renewable. The first four sets of con- 
tacts are arranged to cut out whole sections of resistance, the 
remaining contacts cutting out half sections, the reverse action 
taking place when the resistance is being put in. The high-tension 
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reversing switch is bolted to the side of the controller. Four 
contacts controlling two of the three phases supplying the stator are 
reversed under oil by a revolving switch. In order to provide for 
smooth operation the controller provides for 26 motor speeds. 

The resistances for the rotor circuit are cast metal grids. These 
are mounted in frames placed close to the controller, the frames 
being well ventilated and protected by expanded metal guards; the 
connections between the resistances and the controller are carried 
in an earthed iron pipe or protected by expanded metal guards. 
Fig. 8 gives the characteristic curves of the 150 B. H. p. haulage 
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motor, showing when working from three quarter load to 25 per 
cent. overload an average efficiency and power factor of 89 and 
78 per cent. respectively, the slip at full load being 3 per cent. 
The following are representative instances of drives for haulage, 
fans, pumps, winding, &c. 
Main and Tail Haulage.—Fourteen of these are driven by 
150 B. H. P., 3,000 volt, 290 revs. per min. variable speed motors. 


Amperes. 


Aberaman Haulage from the Yard Seam. 
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Fic. 9.—Section or Roap, 


The leading details of the gearing and weight handled by one of 
these haulages, arranged with two drums in tandem, are given in 


Table V. 
Table V 
Diameter of drums .......... 4 ft. 6 in. "m 
Drum, cast-iron helical gear .. 100 teeth, 24 in. pitch x 94 in. wide. 
Drum pinion...............- 24 teetb, 23 in. pitch x 9j in. wide. 
Motor cut steel spur wheel.... 66 teeth, 23 in. pitch x 94 in. wide. 
Motor pinion............ lee. 22 teeth. 
Length of rope.............. 1,450 yds 
Weigbtof rope .............. 3:12 tons 
Diamete A in. 
Number of trams ............ 20. 
Weight of trama ............. 20 x 9 cwt. =9 tons. 
Number of shackles..... vasre: 9. 
Weight of shackles .......... 19 x 30 lb. = 0:25 ton. 
Weight of coal per jourmey.... 20 X 26 cwt. = 26 tons. 
Total weight hauled ........ 37:3 tons. 
Time occupied per journey 44 minutes. 
Speed of journey ............ 54 miles per hour. 


The gradient is shown in Fig. 9, and the readings corresponding 
to the different points on the journey were obtained by signan} in 
the tram passed. It wil be noticed that when five-aixths of the 
journey is complete the trams are stopped and the tail rope put on. 
the journey being completed with trams under brake control. 


Inches of Water. 
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The energy required averages 1 unit per ton of coal hauled, 
Table VI. giving representative instances. 


Table VI. 

Length of road in yards ........ 8 1,100 1,820 
Gradient, inches per yard .............. 1 to 43 1 to 4 
Time per journey, minutes.............. Tà 9 

journey, in tons .......... sa 27 27 
Completed 3 per day ............ 17 19 
Coal hauled per day.................... 460 520 
Unite pr dag ceece 425 490 
Units per ton of coal hauled ............ 0:92 0:94 
Maximum kilowatt input into motor .... 286 242 
Load factor of haulage (250 working days) 4257 5 8Y 


These low load factors are due not only to the intermittent work- 
ing of the journeys, but to the power required at starting and on 
mounting a gradient. Before conversion, when the haulages were 
steam driven, the engines slowed down at each heavy gradient, but 
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Fic. 10.—EuzcrRICALLY-DRIVEN DoURLE- DRU (MAIN AND Tat.) HAULING 


now the haulage is electric three - phase, the speed is maintained 
whatever the gradient, and, in consequence, the power taken momen- 
tarily is great. The large power taken by “ main and tail haulage 
shows the great advantage of the continuous haulage system where 
roadways will allow this method of operation Fig. 10 shows the 
general arrangement of one of the underground haulages which has 
been converted from steam. Drum speed 32 revs. per min., equiva- 
lent to 5 miles per hour. 


Gearing.—Drum cast iron double helical : Teeth 100, pitch 33 in., 
width 93 in. Drum pinion : Teeth 24. Motor spur wheel, cut steel: 
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Teeth 66, pitch 23 in., width 82 in. Motor pinion, cut steel: Teeth 
22. The operator faces the motor, having the clutches on his left, 
brake levers and ammeter in front of him, and the controller on his 
right. 

Fans. —180 B. R. p., 3,000 volt motor, protected type, running at 
290 revs. per min., fan being rope driven at 175 revs. per min. Air 
delivered by fan, 150,000 cubic ft. per minute with 3? in. water 
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Fig. 11 shows air-pressure chart for 24 hours. This chart 


auge. 
Sive eed of thepowerstation. 


gives a direct indication of the regularity of speed of t 
‘The air pressure secured by this method of drive is more uniform 
than is usually obtained with steam-driven fans. The switch gear 
used is of the same type as that employed for the haulage motors, 
with the exception that the starter is a liquid resistance. The fan 
motors are run at full load continuously, being shut down for 
examination and cleaning for 10 minutes every three weeks. 


Screens.—-80 B.H.P. 9,000 volt enclosed motor, 485 revs. per min., 
the screens being rope driven. Switch gear as above. Liquid 
starter employed. 

Aerial Hope Ways.—15 B. H. v. 500 volt motor, 575 revs. per min., 
belt driven. Liquid starter. 

| Pumps.—100 B. H. p. 3,000-volt motor, 485 revs. per min. Three- 
throw Uskside ram pump, rope driven, 9 in. cylinders, 15 in. stroke, 
22 revs. per min., delivering 13,000 gallons per hour against a head 
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of 1,020 ft. 40 B. H.P. 500 volt enclosed motor, 720 revs. per min., 
driving centrifugal pump direct against head of 100 ft. 


Winding.—100 u P. 3,000 volt motor, 290 revs. per min. full 
load). Depth of pit, 90 yds. Time occupied in wind, 40 seconds. 
The cage holds one tram. Output, 70 tons of conl per hour. As 
the workings are being opened out only 200-300 tons per day are 
being dealt with, out of the daily capacity of 600-700 tons. A 
similar winder is used for men only. Depth of pit, 270 yds. 

An underground winder is in use at Fforchaman in a staple pit. 
Depth 100 yds. The winder is driven by 80 H.. motor, 360 revs. 
per min. (full load), 3,000 volts, working a single cage holding one 
tram, the load being balanced by a weight. Fig. 12 shows the 
current taken per wind. ‘The time occupied is 50 seconds. The 
maximum speed of the rope is 486 ft. per minute. Output at the 
rate of 80 tons per hour. 


Load Factor on Power Station —Fig. 18 shows that with motors 
of 1,366 n.n.r. connected, a daily output of 4,400 units, and maxi- 
mum demand of 800 kw., the load factor is 22:5 per cent. With 
motors of 3,900 n. H. P. connected, a daily output of 14,900 units, 
and maximum load of 1,200kw., the load factor is 51 per cent. 
The annual load factor is lower than the above figures, as the 
power station only supplies for ventilating, pumping and a small 
amount of lighting on 14 days of each week ; in addition, stop days 
and holidays have to be allowed for. Tests on individual ** main 
and tail" haulages working 17-20 journeys per day give load factors 
(based on 250 working days) of 41-6) per cent. Ventilating fans 
give a load factor of nearly 100 per cent. With pumping, the load 


factor depends on position and quantity of water, the best load 
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factor being obtained when storage allows the pumping to be con- 
fined to the night shift, the pumps only being run when the haulages 
are not in use. By this means no extra capacity in generating 
plant is required for driving the pumps. Screens and conveyors 
have a load factor of 80 per cent. Workshops and auxiliary motors 
taken collectively have a load factor of 83 per cent. (load factor for 
individual motors being one-quarter of this figure). 

The maximum sustained load on the power station reached during 
the last quarter has been 1,400 kw.; the output being at the rate of 
4,500,000 units per annum, this gives a load factor of 37 per cent., 
and if a year is taken without addition of further motors, the load 
factor with the present methods of working would lie between 85 and 
40 per cent. This high load factor is obtained by supply to seven 
pits, and results from the combined supply of a number of drives, 
many of which have exceedingly low load factors. These figures 
indicate the difficulty a small colliery has in converting from steam 
to electric driving, as the capital charges due to the low load factor, 
extra cost of reserve plant, and greater cost per kilowatt for small 


Amperes. 


Time in Seconds. 
Fro, 12.—(‘URRENT TAKEN PER WIND. 


units, will result, even with cheap fuel, in much higher costs than 
those given in this Paper; and it is works of this description that 
offer the best opportunity to power companies, as it is only in cases 
where a considerable proportion of the power is required for pump- 
ing that an isolated pit requiring main and tail haulage could obtain 
& sufficiently high load factor to give low working costs when gene- 
rating with its own plant. 
Costs. 


Power Station.—Buildings, steam plant, generators, and switch- 
board per kilowatt of plant erected (normal rating), £11. 10s. per 
kilowatt; the cost of the equipment per brake horse-power outside 
station, transmission and distribution (overhead and underground) 
sub-stations, transformers, and switch gear, £2. 12s. ; motors, con- 
trollers, switch gear, and gearing, per brake horse-power, £3. 188.— 
£6. 10s. per brake horse-power. 
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The cost per unit delivered to the colliery transmission lines, 
with an output of 44 million units per annum, load factor of 37 per 
cent., using unwashed small coal (calorific value 13,000 B.Th.U.) 
costing 4s. 2d. per ton :— 


Works costs 0:18d. 


Total 0:365d. 


The reserve plant in the power station at present is 100 per cent. ; 
this will fall to 66 per cent. when the power station is completed 
by the addition of a further 1,500 kw. unit, and the cost will be 
reduced to under 0:3d. per unit delivered to the colliery mains at a 
load factor of 45 per cent. 

The whole of this contract has been carried out by the Electrical 
Company under the supervision of Mr. A. E. Hadley, with Mr. F.J. 
Itynd as resident engineer. My best thanks arc due to these gentle- 
men for the assistance given me in preparing this Paper, and also to 
Mr. E. M. Hann, the engineer and general manager of the Powell 


Daffryn Co., in conjunction with whom I have carried out this 
work. 
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A NEW SINGLE-PHASE COMMUTATOR MOTOR.* 
BY V. A. FYNN. 
(Concluded from page 925). 


In introducing his Paper on the above subject at the Institution 
of Electrical Engineers on March 8th, Mr. Fynn showed some ad- 
ditional diagrams, and made the following remarks. The Paper 
was published in our issues of March 9th, p. 839, March 16th, 
p. 889 and March 23, p. 922. 


In order to throw additional light on my views with regard to the 
phase compensation of these motors as expressed in my Paper, I will go 
over the fame ground again, approaching the subject this time from a 
different direction and with the help of a few simple diagrams. - 

The conditions which are of the greatest interest are those prevailing 
in the rotor along the armature axis. Let us assume, to begin with, that 
the back E.M.F. (EB) is, as regards phase, exactly in opposition to the 
working E.M.F. (ET). The conditions then prevailing in the rotor along 
the armature axis are shown in Fig. 28 where TF indicates the phase of 
the transformer field. The motor is supposed to run sufficiently alowly 
for the E.M.F. (EX), which in this case is equal to (ET—EB) alge- 
braically, to have the value indicated. Now, we know that the other two 
E.M.F.s (EW and ES), which mcst be taken into account in this circuit, 
are always at right angles to each other, and they will consequently meet 
somewhere on a half circle described about the centre of EX and having a 
diameter equal to EX. It is easy to see that under these conditions phase 
coincidence between ET and the armature current AC can only be attained 
when the self-induction of the rotor along that axis is zero ; EX would 
then be in phase with AC. Supposing for the moment that ES could be 
eliminated, it would still be quite impossible to obtain in the primary 
or stator & power factor equal to unity. Of course ES can never 
be zero in a shunt.induction motor, no more than the rotor resistanoes 
can ever be nil, so tbat, for the case of Fig. 28, AC would never be in 
phase with ET, and this phase difference would be the greater the greater 
ES relatively to EW. With increasing load, EX would have to become 
larger; this would necessitate a decrease of EB, and consequently a 
decrease in speed. In the case of a shunt-induction motor this decrease 
would not be proportional to the decrease of EX. because in those 
machines the motor field also decreases with the speed, and EB depends 
on the latter as well as on the speed. Then, again, with increasing load 


EX-(ET-EB) Y 


AC 
ET 


Fic. 28. 


AC would have to increase, not only on account of the increase in load, 
but also for the reason that as AC increases it also legs a little further 
behind ET on account of ES, which, owing principally to increasivg 
leakage, rises somewhat faster than AO, whereas EH only increases in 
the same proportion with AC, if we disregard the increase in resistance 
due to heating. In order to fully recogni:e tbis fact it is only necessary 
to remember that EB is co-phasal with the motor field aud that the more 
AC lags behind ET the more the working current gets out of phase with 
the motor field, and therefore the greater is the armature current required 
for a given torque and with a constant motor field. 

It is altogether clear that a shunt-induction motor (or, for that matter, 
any alternate-current motor) in which the phase difference between 
transformer and motor field is exactly 90 deg. can never be satisfactory. 
In such a motor, and without the help of external devices, the power 
factor can never be unity and can only be made at all acceptable by 
sacrificing the efficiency ; further, the output for weight must be small, 
for AC can never be in phase with the motor field. Yet the rotary field 
theories advanced to explain the action of the shunt-induction motor lay 
stress on the desirability of as perfect a rotary field as possible; this, of 
course, can only be achieved when the phase difference between the two 
fields is exactly 90 deg. and when they are equal in magnitude. 

Let us turn now to Fig. 29. The motor field is here shown as lagging 
by about 110deg. behind TF; AC, EW, ES have been chosen of the 
same magnitude as before. This small change in the phase of the motor 
field brings with it a change of phase of EB amounting to 20 deg. and 
caure3 AC to move through about 58deg. from AC' to AC. Here we 
obviously have a very much more favourable state of things. Under the 
conditions chosen AC now lads ET, and it is clear how a corresponding 
and opposed component added to tle stator no-lond current will bring 
the resultant stator current nearer to the phase of the E.M.F. (E) 
impressed on the terminals of the motor, and it is clear also how, if de- 
sired, this resultant stator current can be made to lead E. Under these 
conditions unity power factor can be obtained with as small a rotor resis- 
tance as desired, and therefore without for that reason sacrificing the 


* Paper read before the Institution of Electrical Engineers, March 8th. 
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efficiency. It is important, however, not to shift the phase of the motor 
field too far in the direction indicated, for if at full load the phase of AC 
still lags mueh behind the phase of the motor field the machine will 
require a greater armature current for the same torque. In Fig. 29 AC 
is considerably out of phere with the motor field, but then the conditions 
in all these figures are much exaggerated in order tosecure clearness, and 
it is quite possible in prastice to secure extremely bigh power factors 
without introducing such a phase difference between AC and the motor 
field as to impair the efficiency. It is to be noted that whereas the 
phase difference between AC and ET, and AC and the motor field was 
practically constant in Fig. 28, it becomes variable as soon as EB ceases 
to be co-phasal with ET, the reason being that as EB increases or decreases, 
EX not only varies in magnitude but also in phase, and although at light 
loads AC may lead the motor field considerably, this phase difference 
decreases with increasing load. 

Now the method I have described in my Paper takes advantage of these 
very conditions in order to improve the power factor of these machines. 
In order to bring about the necessary phase displacement of the motor 
field an auxiliary E.M.F. is introdu into the field circuit, and this 
E. M. F. is preferably so chosen as to lag by about 90 deg. behind ER, 
which otherwise would alone be responsible for the motor field. The 
resultant of these two E.M.F.s sets up a field displaced as regards 
phase to an amount depending on the phaee and magnitude of the 
auxiliary E.M.F. 

Before leaving Fig. 29 it should be noted that over and above the ad- 
vantages already enumerated the same armature current can now be 
obtained with a smaller reduction of. EB. This, of course, means that 
the motor now does ite work with a smaller drop in speed. Superposing 
EB of Fig. 28 on EB in Fig. 29 the former would only reach to the small 
circle indicated on the line EB in Fig. 29. It is quite obvious that much 
more power can be obtained from a motor working under the conditions 
shown in Fig. 29 than from one working under those shown in Fig. 28, not 
only for this reason, but also because as the load increases AC approaches 
the phase of the motor field instead of receding from it. 

In Fig. 30 I have indicated what would tend to happen if the phase of 
the motor field were displaced in the opposite direction ; even at no load 
the motor might come to a standstill, or even tend to reverse its direo- 
tion of rotation. The conditions shown are, however, entirely fictitious, 
because EB could not be maintained at the value allotted to it in the 
diagram, ahd would drop very rapidly with the speed, thereby slightly 
improving matters, inasmuch as the motor would not go so far as to 


Fio. 30. 


Fig. 31. 


reverte, but would only run very slowly, much against its will, to the 
detriment of ite commutator, and taking a large current. All this 
sounds very gloomy indeed for the ordinary shunt.induction motor, 
such, for instance, as the squirrel-cage motor, because it would seem 
at first sight that the conditions in Fig. 28 must necessarily prevail 
in such motors. Happily this is not the case, and in order to recog. 
nise this fact it is only necessary to study the no-load diagram of 
an ordinary transformer. This is shown in Fig. 31 and the main point 
to be noted is that when the E. M. F of self-induction (es) of the primary 
winding is large as compared with the E.M.F. (er) representing the ohmic 
drop in that winding, then the transformer field TF lags by more than 
90 deg. behind the impressed E.M.F. (E). In an ordinary transformer, 
with its almost perfect magnetic circuit, (es) will be very small, but, in 
the induction motor for instance, this E.M.F. will be very considerably 
greater already on account of the necessary air-gap. Whereas in an 
ordinary transformer E will lead TF by sg d 90 deg., in an induction 
motor it will lead TF by more than 90 deg. Now in the motor field axis 
of the shunt-induction motor, we have a transformer under no-load con- 
ditions, and the more the motor field lags behind the E.M.F. (ER), which 
is co-phasal with TF, the better will the motor be, not only as regards 
power factor, but also as regards output and efficienoy. In this axis, (er) 
should be as small as possible, and (es) as large as possible, also the 
greater the phase difference between I, and TF the better. I think I 
can cay that this is the most vital point in the design of these motors. 
Conditions approaching those in Fig. 30 are absolutely to be avoided; the 
conditions in Fig. 28 are unsatisfactory, and what the designer must aim 
at is to approach the conditions shown in Fig. 29 as nearly as possible. I 
venture to think that the whole crux of the matter lies in the phase 
relation between ET and EB, and there is no other theory of which I am 
cognisant which bas brought out this most important fact. 

For the sske of completeness I will call attention to another point 
which must be taken into consideration. The conditions I have just 
decribed with regard to the motor field axis ure practically constant for 
all loads, since the excitation for a shunt motor is constant, and there- 
fore the phase difference between TF and the motor field will be constant, 


but in calculating the resultant difference between stator and cur- 
rent and the E. M. F. (E) impres on the stator, account must be taken 
of the fact that the p relation between E and TF varies not only with 
the magnitude of the load, but also with its nature. ‘hese conditions 
have been fully investigated for the ordinery transformer, for instance, by 
Steinmetz, and are set down in his book, “ Alternating-current Pheno- 
mena," p. 202. The phase of the impressed E. M. F. (E) being constant, 
the phase of TF will have to vary, but the relative phase relation between 
TF and the motor field will be preserved. The phase variations Iam 
referring to will be exaggerated for the imperfect transformer with which 
we are dealing. 

A stated above, the phase relation between AC and ET varies with the 
load ; it is, therefore, not at once apparent thai, notwithstanding, it is 
possible to obtain a nearly constant and high-power factor for all loads 
and with a constant phase difference between ET and EB. The diagrams 
Figs. 32, 83 and 34 will show how this can be achieved. The three 
diagrams show the effect of a constant secondary current AC of varying 
phase on the phase difference between the resultant stator current (I) 
and the E.M.F. (E) for a constant stator no-load current (I,). Even at 
no-load there must be a certain armature current flowing in the rotor 
slong the transformer axis in order to keep the motor in motion and 
supply the excitation for same ; it is obvious from these diagrams that 
AC must be a leading current if (I) is to be even nearly oo-phasal with E. 
It might be objected that at no-load AC ought to be so small that even if 
it were leading ET by very much, it ought not to be able to bring (I) into 
phase with E. It must, however, be remembered that the more AC leads 
ET, the more it gets out of phase with the motor field, and consequently 
the more must AC increase, notwithstanding that the torque required at 
no-load remains constant. The result is that (I) not only decreases as the 
lead of AC over ET increases, but its phase comes into closer coincidence 
with E. 

These conditions at no-load can be secured by choosing the phase rela- 
tion between ET and EB indicated in Fig. 29. We have seen that the 
phaso of AC in that diagram approaches that of ET with increasing load, 
a glance at Fig. 34 will show that if the lead of AC is reduced whilst at 
the same time its magnitude is increased, the phase relation of (I) to E 
will remain much the same. As a matter of fact it will vary to a certain 
extent, but for all practical purposes this method of phase compensation 
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secures a phase difference between stator current and impressed E.M.F. 
which can be called constant, decreasing at first and then increasing 
with increasing load. It should also be noted that with this method of 
phase compensation the phase difference between EB and ET increases 
a little with decreasing speed, because ER decreases whilst the auxiliary 
E.M.F. remains nearly constant; this, of course, is an advantage, and 
tends to improve the power factor at higher loads. It may sometimes 
be necessary to make (I) lead E at no-load in order to obtain a high 
power factor at full load; these conditions are determined by the con- 
stants of the motor, and can be ascertained by calculation. 

I should like to add a few words about sparking: I have shown in my 
Paper that the reactance voltage only need be considered under the 
normal running conditions of this motor ; we may take it that just as in 
the continuous-current machine, this voltage is in phase with the arma- 
ture current, and can, therefore, be counteracted by the same means— 
i.e., by the use of commutating poles. To be alsolutely effective under 
all loads, these poles ought to carry windings disposed in series relation 
to the rotor currents, the commutation of which they are to assist. This 
would be inconvenient for many reasons, and in practice sufficiently 
good results are obtained by making use of the corresponding stator 
current (I). Commutating poles excited in this manner will not induce 
E.M.F.s absolutely in phase with the reactance voltage, but this disparity 
of phase will decrease with increasing load and is at the heavier loads 
that their help is mostly needed. No kind of commutating coils will, 
however, help to reduce the tendency to spark at the moment of starting 
and at that particular stage nothing bat a heavy armature current, weak 


‘motor field and resistances between commutator segments and rotor 


winding will be of the slightest use. Now the use of resistances between 
commutator and rotor winding is detrimental to the efficiency of these 
motors once they have attained their normal speed. We have, however, 
ready means at hand for reducing this harmfal influence to a negligible 
quantity by making uceof the auxiliary revolving sbort circuits indicated 
in Figs. 12 and 13. It is, therefore, quite easy to construct this particu- 
lar motor for very large sizes, being able fat the same time: to [guarantee 


-perfect commutation. 
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l DISCUSSION. l 
_ Mr. L1. B. ATKINSON, who opened the- discussion, said the author 
bad alluded ín very generous terms to the Paper which he(Mr. Atkineon) 
read in 1898 before the Institution of Civil Engineers. At that time, how- 
ever, practically all the explanations and theories of these motors rested 
on the idea of a rotary field, and this had retarded the progress and 
design of electric motors of this type, because this idea was only really 
adaptable to polyphase motors with symmetrically disposed currents. As 
long ago as 1888 he had taken out his first patent, which was clearly 
based on the idea ofa transformer with a rotating secondary coil and with 
& magnetic field acting upon these wires carrying current induced in that 
secondary coil. A small machine of that kind was built in 1888. He 
recognised at that date the necessity of small air spaces, but the experi- 
ments had to be suspended because the shaft of the machine used to bend 
badly and touched the poles, so that not much result could be got 
out of it. As often happened, if a thing did not go well at first, it 
was put upon the shelf, and for various reasons it was not taken 
up again. Then there came to England from France a little 
shunt generator which was intended to generate continuous currents. 
Mr, Ravenshaw and he carried out some experiments as to how it would 
work with alternating currents. They found it could not be used asa 
series machine, and the only way they could make it work was to connect 
the shunt coils to the alternating supply, short-circuit the brushes and 
tilt them from the neutral axis. Then it ran very beautifully, although 
it sparked badly. At that time, also, everyone was brimful of the repul- 
tion motor of Elihu Thomson. One of his (the speaker's) greatest diffi- 
culties was that he could never arouse anybody's interest in the type. 
Some people thought they could not be built, Then came the moment 
when the commutatorless motor filled everybody's mind, and they did not 
want to discuss motors with a commutator. However, he went on with 
_this work with Mr. E. Cowan and Mr. E. Steele and others, and did a good 
deal of experimenting, and in 1896 and 1897 they built a motor at 
Manchester which would be called, in the terms of the present nomencla- 
ture, a geries-induotive motor, and be had with him particulars of the 
tests made upon it. Its maximum power was 43 H.P. The efficiency was 
low, about 65 per cent; the power factor was low also, from 57 to 70 per 
cent., but they got a very good starting torque. The torque correspondin 
to 43 f. p. was equivalent to a weight of 181b. at 1ft. radius. He had 
figures of one test which gave 201b. at 1 ft. radius with exactly the same 
current in the armature as when running. They had had a great deal of 
trouble with sparking, but all the same very good results were achieved, 
and on December 13, 1897, Mr. Cowan wrote to him as follows : “ I think 
there can be no doubt that sparking troubles are at an end. I have had 
nice runs up to 3 R. . without sparking. " The brushes on 
this machine were taken out of stock belonging to a continuous-current 
machine, There were two reasons why the thing was dropped, however— 
viz., the facilitles for carrying out the tests came to an end, and difficulties 
were experienced with the patents. Patents were taken out in England, 
where there was no examination. When they went to Germany for 
patents they were told that everything was known and that there was 
really nothing novel about it whatever. Consequently, only limited 
patents were granted. As to America, he carried on a struggle with the 
Examiners of Patents there for two years with regard to & patent for com- 
pensating the ends of the fields, and the final letter he received stated that 
they did not understand, either from the original specification or from the 
amendments filed, what the compensating winding was or what it was in- 
tended to accomplish. It was not seen, the letter continued, why this had 
no inductive effect on the armature nor how it could regalate the phase of 
the current. Its objects were not understood, he was told, and ** until the 
applicant complied with the requirement of a full, definite and intelligible 
description of his invention, the examiner is unable to take any action onthe 
merits.” Turning to Mr. Fynn’s Paper, he said that theauthor had succeeded 
by exceedingly clever design, in getting over sparking difficulties, In the 
second place, the author had succeeded in solving in a remarkable way 
the combination of a compensated motor—one in which the power factor 
was brought to unity without condensers—along with motors giving good 
torque at starting and good efficiencies. The idea of putting on an addi- 
tional field was new at the time he himself was working at the problem 
and he had tried to do it in the way Mr. Fynn had referred to—viz., to 
bring the primary current into phase with the primary E.M.F.; to give 
the secondary current a lead by directly, ag it were, acting on it. The 
difficulty was that, as the lead varied, the compensating effect had to be 
varied very considerably to do it, and it was difficult to get this variation. 
The author had not tried directly to bring the secondary current in phase 
with the primary current, but he had altered the phase of the motor field, 
Ho did not think the Paper exbáusted the possibilities of this motor, 
owever. 
Mr. W. M. MORDEY said he had been able to test some of the author’s 
machines when he happened to be in Switzerland at Christmas. On his 
way home, by the kindness of Messrs. Alioth and Mr. Fynn, he stopped at 
Basle and saw some of Mr. Fynn's motors in the works there. He found 
that a machine which was run with fixed brushes, under the conditions 
of an ordinary shunt motor, at a load of 6 m.r. and at 1,430 revs. per 
min., gave a power factor of 95 per cent., and at 12 k. p., when the speed 
had dropped only by 100 reve. per min., the power factor was 94 per cent. 
That would be a very good performance for a direct-current machine. 
The efficiency was low, 66 or 67 per cent, At no load that same 
machine had a power factor of 93 per cent. The commutation 
was as good as in an ordinary direct-current motor, and at the 
‘overload quite as good as a direct-current motor overloaded to the 
same extent. The starting torque he had not tested himself, but 
he saw a good many references to tests, which showed that the full.load 
starting torque was obtained with about the full load current. The low 
(ficiency was about the only unfavourable point about the machine. 
66 or 67 per cent. was not a high efficiency for a 6 H r. machine, but a 


high efficiency was not always obtained even with direct-current motors 
for that power, and on this question of efficiency he thought the y ought 
to be thankful for what they had got, and that by using alternating cur- 
rents the energy could be sent to the motor with less loss than, under 
many conditions, with direct current. The causes of the low efficiency 
were now receiving attention, and he would like to say that none of the 
ordinary induction motors that were being sold largely in this country, for 
either one, two or three phases, had anything like the efficiency they 
ought to have, and in many cases the losses are needlessly high. In the 
case of commutation motors there were the additional losses under the 
brushes, In these daysof very high densities—20,000 lines per sq. cm. or 
more —it was of advantage to reduce the thickness of the iron stampings. 
People had made a stand against using iron less than No. 28, or 0 0134 in. 
But a thickness of 0:01, or even less, was quite practicable. The following 
figures showed that the losses at a density of 10,000 line per sq. om. and 
50 v, and fora thickness of 0:008 in. were 1 watt per lb.; fora thickness 
of 0:026 in., 2 watts per lb. These losses were low even in ordinary direct- 
current work, With the higher densities to keep the machines down in 
size, the losses might be 5 or 10 watts per lb., but these could be very 
largely reduced by using thinner i ron. 

Mr, F, CREEDY said he had read Mr. F. Fynu's Paper with the greatest 
interest, as he had been working for practically a twelvemonth in con- 
junction with the Rhodes Electric Mfg. Co. upon exactly the same subject 
—viz., the production of a satisfactory constant-speed single-phase com- 
mutator motor. He had encountered precisely the same difficulties as 
Mr. Fynn, and had sought relief in very nearly the same way. For the 
past 10 or 11 months he had been employing for lift work motors of the 
type shown in Fig. 5 of the Paper, converting them when running into 
induction motors by means of slip-rings in the usual way. It had not 
been found necessary to use a variable number of turns on the field coil 
S, as several stops in the controller were not needed, and it was amply 
sufficient to design the field and transformer coils to give the specified 
torque while taking not more than the specified current. The con- 
troller was still further simplified if the field and transformer coils 
were left in series while running as well as while starting. This 
produced no ill effect, as it only shifted the transformer field through 
the angle a. Mr. Fynn's figures for the starting torque represented 


Fia. 35, —ARRANGEMENT OF CreEpy’s REPULSION Motor. 


very well the results he had been obtaining, erring if anything on the side 

of moderation, with the coils S: proportioned for full-load running in 
series with 8. With special designs, however, it was possible to get twice 
full-load torque with less than full-load current, or three, four, or five times 
full-load torque with two to two and a-half times full-load current. On 
the question of starting torque, he saw no reason why Mr. Fynn's series 
motor, Fig. 27, should have a torque greatly in excess of that obtainable 
by a proper design of Fig. 5. In Fig. 27 the field winding was on the rotor, 
and there was no leakage between the field and the armature circuit. This, 
of course, was an advantage in small motors, and was the obvious cause of 
the improved torque obtained with motor No. 3, which naturally, as an 
8 pole 6 m.r. machine, would have a high leakage factor. Io designing a 
guitable compensating arrangement for small motors one had to consider 
these two practical points: (1) The undesirability of using a complicated 
stator winding requiring a complicated controller ; and (2) the impossi- 
bility, due to the small diameter of the commutator, to have the brushes 
at small angular distances apart. This necessitated the use of a wave 
winding. In small motors one need not use more than two brushes per rotor 
circuit. For these reasons an arrangement of five equally spaced brushes 
on the commutator had been adopted by him, as shown in the diagram. Five 
brushes at 72 deg. had the unique property of beingequally adaptable for two, 
four, six or eight poles, as could easily be seen on working out the spacing. 
The connections and controller for such a compensated motor were as 
shown in the diagram. It could be started in one or the other direc- 
tion by joining brush A to one of the opposite brushes C or D, 
the other two brushes B and E being open circuited. When up to 
speed B and E were joined to two of three tappings on the stator coil, 
producing a suitable E.M.F. for compensating, while A was joined to the 
remaining brush D or C. In practice these changes of connections were 
effected by & double-pole two-way switch, and & three-bladed centrifugal 
switch, practically the same controller being required as for the uncom- 
pensated motor with slip.rings. The results obtained with these motors 
were very similar to those of Mr. Fynn. Lastly, he would like to offer a 
few remarks on the commutation of these motors, especially at very high 
frequencies. No difficulty occurred with the commutation of these 
machines, at any rate up to 20 u.r. His firm had used single-turn bar 
windings of the two arc type throughout (except in the smallest sizes) 
even up to the 20 H.P. and 100 ~ per second. This applied to a motor 
with slip-rings. They had as yet no experience of 20 E. P., 100 ~ motors 

without slip-rings, but he did not anticipate any difficulty, as the starting 
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period was universally acknowledged to be the most critical, and a motor 
which would start up and accelerate under load sparklessly as the slip. 
ring motor did, would usually run sparklessly at full load. He need 
hardly say that such unmechanical devices as high resistance commutator 
connections were quite unnecessary in any properly proportioned rotor. 
In small machines, such as those whose tests Mr. Fynn described, extra- 
viru? ee might be taken with the commutation. He had suc- 
eeeded in getting good commutation on a 1:5 H. p. four-pole 50 7 machine 
having no less than six turns per commutator section, though he did not 
recommend the practice. He had even used copper gauze brushes on 
several small machines of about this size. 

Mr. C. F. JENKIN thought a little more attention might have been 
drawn in the Paper to the fact that there was nothing new in the starting 
of the motor as a repulsion motor, and that Mr. Fynn's motor, at start- 
ing, had all the defects of the repulsion motor. These defects were 
common to all commutator motors—viz., they were due to the trans- 
former effect of the current in the short-circuited coils. These would 
exist in Mr. Fynn's motor exactly as ia any other. At the end of the 
Paper the author made a sudden and complete rearrangement of his con- 
nections in Figs. 27 and 28, and the result was to get a compensated 
repulsion motor— i.e., the ordinary Latour or Winter-Eichberg motor. If 
the series characteristic which the author promised was merely the 
arrangement shown in the last figures of the Paper, then, of course, there 
would be nothing new in it. It would be merely an ordinary compen- 
sated repulsion motor—a very good motor, but nothing better than what 
we had already. In this connection he would like to mention that Mr. 
Eichberg had, in an article published in the Elektrotechnische Zeitschrist, 
of January, 1904, shown the connections for the compensated repulsion 
motor which would make it work as a constant-speed motor. 

Mr. H. M. HOBART said Mr. Mordey had spoken of a 6 H.P. motor 
which he tested at Basle, which had an efficiency of 67 per cent. This 
meant 33 per cent loss. An ordinary 6 n.r. polyphase or continuous-cur- 


rent motor would have 81 per cent. efficiency, or a loss of 16 por cent. — i.e. 
half the former value. Therefore, if the means for ventilating were about 
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Fia. 36.— CHART SHOWING THE COMPARATIVE WEIGHTS OF ALTERNATING: 
CURRENT AND DIRECT-cURRENT Mc Tors. 


Open protected type stationary motors. Ultimate temperature rise by thermo- 
ipe ed C. Weights do not include pulley and slide rails. Ons me:ric ton = 


the same same in both designs, and the specified temperature rise the 
same, then the single-phase motor would have to be something like twice 
tbe weight of the continuous.current or polyphase motor. Hence, until 
greater improvements were effected, they had to pay about 14 times mora 
for a single-phase motor than for a continuous-current or polyphase motor 
of the same output and speed. But the single-phase motor would be less 
economical, duc to its lower efficiency, He had prepared the diagram 
below to show the weight of various types of motors at various periods. 
Mr. V. A. FYNN, in replying to the discussion, said he had to admit 
that single-phase motors did stand behind continuous-current machines 
in a to efficiency, and he did not see for the time being how it was 
possible t» yet over that particular difficulty to any great extent. In 
these motors there was one—if not two—alternating fields which pro- 
duced losses throughout the whole of the frame. Even if it were possible 
to cut down the transformer field it was necessary to have a motor field. 
He had made some 60 n.r. motors which gave an efficiency of 86 per cent. 
at full load. He did not think that an alternating-current machine would 
ever come up to a continuous-current machine in efficiency. At the 
same time, a good alternating-current machine ought not to be more 
than 4 or 5 per cent., or at most 6 per cent. behind. He agreed with 
Mr. Jenkin that his motor started as a repulsion motor, and the sudden 
rearrangement about which Mr. Jenkin spoke did certainly come very 
close to the Winter-Eichberg machine. In fact, if in Figs. 27 and 28, the 
S, winding were omitted, it would simply be the Winter-Eichberg machine. 
But although this S, winding looked a simple affair it was a very impor- 
tant feature with a small machine such as was used for lift work. If they 
did not use an S, winding it was quite impossible to start the motor 
gradually ; it had to be banged on to the circuitor else transformers had to 
be used. But the price of these motors was important, for in many cases 
they had to compete with continuous-current motors, and any additional 
apparatus outside the motor was rather an important point in this connec- 
tion. And that was why this simple addition was of great importance. 
The only difference between the Eichberg motor as described in the 
Elektrotechnische Zeitschrist and his, was that his Mr. Fynn's) motor 
was & 1902 motor while the Eichberg was a 1904 motor. He could not 
agree with Mr, Creedy that in Fig. 5 the effect of leaving the S. winding 


in circuit was not deleterioas. He had tried this experiment over and 
over again, and found that it had a most distinct effect. If, as he sup- 
posed, Mr. Creedy did not use any tappings with the S, winding, and that 
he started his motor by reducing the voltage or somethinz similar, or 
banged it on to the mains, there must be rather a big rush of current. 
(Mr. CREEDY: Not more than 50 per cent. overload.) Some of the 
companies might object very strongly, aud his particular S, winding 
was got out for the very purpose of avoiding this contingency. He 
had pointed out in the Paper why and how this S, winding reduced the 
efficiency of the motor. All these motors, including the Winter-Eichberg 
and his own, suffered under the drawback that the armature carried not 
only the armature current but also the field current. The result was that 
the armature got very hot indeed, and it would be a very good thing if a 
motor could be constructed which only carried the armature current in 
the armature. He believed that he would shortly be able to place before 
the public a motor of that description. Mr. Creedy had asked whether 
the series winding was to be preferred to the parallel. Decidedly the 
latter was of very little use with these machines. It was difficult, indeed, 
to balance all the circuits, and almost impossible to compensate such a 
machine. With regard to resistances in the commutator leads he cer- 
tainly made use of them, but only in the larger machines. There was 
always the danger of burning them out, but as they were only usei for a 
very short time, and then only at starting, this was very much reduced. 
This was so because (as in Fig. 12), by making use of rotary shart-circuits 
or elip-rings, the greater part of the carrent took its way over these 
short-circuits, and so relieved the commutator and consequently the 
resistances. With regard to Mr. Creedy’s diagram, he did not quite see 
the difference between that and the motor he himself had described. There 
were a different number of brushes, but otherwise it was very much the 
same. If they took a motor of that sort and short-circuited it along the 
two axes, one coinciding with the transformer axis and the other with the 
field axis, they turned it into an induction motor. If it were short- 
circuited along three axes it was still an induction motor, and along six or 
any number of axes the result was always the sama. By inoreasing the 
number of short-circuits they were only approaching the conditions exist- 
ing in the ordinary squirrel-cage motor. 


THE WIDNES AND RUNCORN TRANSPORTER 
BRIDGE.* 


BY J. J. WEBSTER. 


As the only convenience for vehicular traffic between the Lanca- 
shire and Cheshire sides of the River Meraey was by means of the 
cumbersome ferries at Liverpool, or by the bridge at Warrington, 
considerable inconvenience was experienced by manufacturers, 
farmers and others on both sides of the river ; and in 1817 Telford 
was asked to design a suitable scheme for crossing the river at 
Runcorn. He proposed a suspension bridge, of 1,000ft. span, 
having a 30ft. roadway; but the scheme was never carried out. 
Several other schemes for bridges and tunnels have since been pro- 

osed, but in each case the cost has prevented the scheme from 
being proceeded with. 

Application was made to Parliament for powers to construct a 
transporter bridge between Widnes and Runcorn, and after much 
opposition the act was obtained in July, 1900; a company was 
formed, strongly supported financially by the Corporations of both 
Widnes and Runcorn; and the contract for the work was let in 
November, 1901. The principle of the transporter bridge was de- 
signed by Mr. Charles Smith, of Hartlepool, who in 1873 planned 
one to cross the River Tees at Middlesbrough. This was not con- 
structed, but similar bridges have been erected at Bizerta, l'ortu. 
galete, Rouen and Rochefort, and one on this principle is now being 
erected at Newport, Mon. 

The Widnes and Runcorn bridge crosses the River Mersey and 
the Manchester Ship Canal with one span of 1,000 ft. and approach 
viaducts, 35 ft. wide, on both sides of the river. The bridge is 
similar in construction to an ordinary cable-stiffened suspension 
bridge; but instead of the costly high-level approaches, the tratio 
is carried across by means of a car suspended froma trolley running 
on the underside of the stiffening girders, and driven electrically. 

The cables are supported by two towers on each side of the river, 
the towers being square in plan, with braced legs at each corner 
having acurved profile ; the width at the bottom is 35 ft., and at 
the top 9ft., the height from high-water line to the centre of the 
cables being about 175 ft. Each pair of towers is braced together 
with two double-braced curved girders at the top, and at th» level 
of the top of the stiffening girder. The towers rest upon four cast- 
iron cylinders, 9 ft. in diameter, which are founded on the rock. 

There is one cable from tower to tower, cach cable carrying a 
stiffening girder, 19 ft. deep, hinged at the centre. Each cable has 
an area of 50 sq. in. made of 19 strands laid parallel, and clamped 
together; the steel wires (0:162 in. in diameter) having a bre aking 
strength of 95 tons per square inch. The cables are attached to 
forged steel cross-heads, to which are coupled the steel links taken 
down to anchor-plates in pits excavated in the rock and filled in 
with conerete. 

The suspenders from the cables to the stiffening -girders are steel 


* Abstract of a Paper read. before the Institution of Civil Engineers ou 
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wire ropes 1} in. in diameter, spaced 18 ft. apart, and are coupled 
to bridles attached to the cast-iron clips of the cables. The cables 
are coated with a bituminous compound, and wrapped with two 
layers of strong sailcloth saturated with the same solution. A num- 
ber of experiments were made with different forms of steel ropes 
and connections, details of which are given in the Paper. Some 
interesting experiments were also made with steel pins, the results 
of which show that in designing pins for bridgework, although they 
would fail by shear, they should be designed to withstand the 
bending-moments. 

The car trolley, which runs on rails on the bottom flange of the 
stiffening girder, is 79 ft. long, articulated in five sections, and 
4ft. 10 in. deep; there are bogie wheels on each side 18 in. in 
diameter. The motive power consists of two electric motors of 
86 B.H.P., each driving, through gearing, one pair of wheels. The 
trolley is fitted with electric and hand brakes, the whole of the 
machinery being under the control of the man in the cabin at the 
top of the car. The car is 55 ft. long and 24 ft. wide, and travels at 
a speed of 7 miles per hour. 

The generating machinery is contained in a building at the 
bottom of one of the Widnes towers, and consists of two gas engines 
of 75 H.P. each (one being spare), two dynamos of 48kw. capacity 
(one being spare), one booster, and an accumulator with a battery 
of 245 cells. The machinery supplies the necessary current for 
driving the car and illuminating the structure, and was designed in 
consultation with Dr. Edward Hopkinson. 

The total cost of the structure, including the cost of obtaining the 
act, was about £180,000. 

The engineers for the work were the author and Mr. John T. 
Wood, M.Inst.C.E., the resident engineer being Mr. L. H. Chase, 
M. Inst. C. E. The contractors for the masonry, &., were Messrs. 
W. Thornton & Sons, Liverpool; the contractors for the super- 
structure were Messrs. Arrol’s Bridge & Roof Co., the cables being 
constructed and erected by the St. Helens Cable Co. The electric 
machinery was constructed and erected by Messrs. Mather & Platt, 
of Manchester. 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society on March 9th, Dr. C. Chree, 
vice-president, in the chair. 
Prof. H. A. WILSON read a Paper on 


„The Velocities of the Ions of Alkali £alt Vapours at High 
Temperatures.” 

This Paper contains a summary of previous work on the veloci- 
ties of the ions of alkali salt vapours in flames and gases at high 
temperatures. It is shown that all the results so far obtained are 
consistent with the view that any salt of cesium, rubidium, potas- 
sium, sodium, or lithium gives in a Bunsen flame negative ions 
having a velocity of 1,000 cm. per second for one volt per cm., 
and positive ions having a velocity of about 80 cm. per second. This 
result can be explained by supposing that each salt molecule emits 
a negative corpuscle which forms the negative ion, and that the rest 
of the molecule forms the positive ion. | 

Mr. D. OWEN asked Dr. Wilson how, in reference to the theory that 
tbe positive ion is the salt molecule minus an electron, he accounted for 
the fact, shown in his experiments, that the velocity of these ions was 
independent of their mass. 

Dr. WILSON remarked that the positive ion probably acted as & centre 
of condensation and formed an aggregate of molecules whose size depended 
only on the positive charge. 


Dr. J. A. HARKER read & Paper on 
'fome Experiments on Earth Currents at Kew Observatory." 


Dr. Harker gave an account of experiments made some years ago 
at Kew Observatory on the earth currents produced by electric 
traction schemes, and on the disturbances they cause on the self. 
recording magnetic instruments which are kept continuously 
running there to register the variations in the declination and the 
horizontal and vertical forces. For these experiments two large 
earth- plates were buried in the ground about4 ft. deep and 200 yds. 
apart. Tbese were connected through a photographic recording 
voltmeter of high resistance. On the traces given by this instrument 
the effect of the trains on the Central London Railway was 
strikingly shown, and specimen records exhibited clearly indicated 
the time-table of that railway and also any accidental breakdowns. 
The nearest point to Kew, namely Shepherd's Bush, is about 6 miles 
distant. The same disturbances, and also those due to special 
traction experiments carried out on the system of the London United 
Electric Tramway Co. during the period when the Central London 
Railway was shut down, were also clearly shown on magnetograph 
curves. The effects are much greater on the vertical force than on 
the horizontal force or the declination, the latter being only slightly 
affected. A second system of investigation was to connect the 
earth plates through the primary of a transformer, the secondary 
terminals of which were connected to sensitive moving coil galvang- 


meter of suitable period and damping. Under these conditions the 
galvanometer recorded a ballistic throw for each movement of a 
tramway controller, while the slower variations due to magnetic 
storms and other causes were without effect. A telephone similarly 
connected gave a perceptible sound for each controller movement. 
Dr. CHREE expressed his interest in the Paper, and remarked that 
Dr. Harker had shown how magnetic records were disturbed by earth- 
currents due to electric-traction schemes some years ago. The state of 
affairs at the present time was very much worse, and the vertical-foree 
records were so disturbed ag to be useless. The author's curves showed 
that there was a quiet time at night, and Dr. Chree suggested this time 
for the determination of the absolute values of the magnetic elements. 


THE NATIONAL PHYSICAL LABORATORY. 


The annual meeting of the General Board of the National Physical 
Laboratory took place at Bushy House on Friday, March 16th, Lord 
Rayleigh in the chair. The report of the executive committee for 1905 
and the scheme of work for 1906 were approved. 

After summarising the work done in the researches on wind pressure 
and resistance of materials to alternating stress and the steam researches 
carried out by Mr. Jakeman, the report stated that progress has been 
made in a number of researches in the physics department. Mr. Smith 
has completed the ampere balance, and Prof. Ayrton and Mr. Mather have 
carried out with him a series of determinations of the E.M.F. of a 
cadmium cell, in terms of the international ohm, and of the amannt ot 
silver deposited by a current of 1 ampere in a silver voltameter. The results 
arehighlysatisfactory. Itis, perhaps, sufficient tosay that 50determinations 
of the E. M.F. of the cell have been made and the greatest difference betwe:n 
any two is only3 parts in 100,000. The result for the electro-chemical equi- 
valent of silver depends upon the form of voltameter used, and the accuracy 
attained, though not so great as in the case of the cell, is far in exoess of 
anything needed for practical work. Mr. Smith is now engaged in some 
subsidiary experiments on the voltameter. It is hoped that when these 
are completed, a Paper may be prepared giving details of the work. 
Among other interesting electrieal investigations may be mentioned Mr. 
Campbell's experiments in the use of cast iron for magnets and on the 
inductive capacity of paper; difficulty in obtaining suitable material has 
led to delay in the hysteresis research. This has, however, in a great 
measure been overcome. Mr. Rayner’s researches into the dielectric 
strength of various insulators, and the distribution of temperature in 
field coils and in transformers afford valuable data to the electrician and 
cannot fail to be of real use. 

In the thermometric division, Dr. Harker has extended his work on 
high-temperature furnaces; his application of the cascade principle of 
heating to these furnaces has proved very fertile. The small furnaces 
first constructed were described in a Paper read early in the year before 
the Royal Society. "These led to & re-determination of the temperature 
of the melting-point of platinum, which was found to be 1,710°C. +5°C. 
Some experiments by Profs. Holborn and Henning, at the Reichsanstalt, 
published in 1905, give the figure 1,710 deg. Thus it seems clear that the 
value 1,780 deg. usually accepted is 70 deg. too high. 

Reference was made to Dr. Harker’s work oa the specific heat of iron 
at high temperatures, and the investigations carried out for the Eagineer- 
ing Standards Committee on standardisation of shafts and journals and 
the inquiries on screw threads. 

In the metallurgical division, the nickel steel research of Dr. Carpenter, 
Mr. Longmuir and Mr. Hadfield was concluded during the early part of 
the year. 

In the chemical department, Dr. Caspari has continued his work on 
the chemistry of the hydrocarbons of gutta percha, balata and caoutchouc, 
undertaken for the India Rubber, Gutta Percha & Telegraph Works Co. A 
Paper dealing with this was read before the Society of Chemical Industry, 
and a further research into the crystallisable constituents of balata resin 
bag been begun. 

There have also been a number of investigations undertaken for private 
firms or public bodies, including an investigation by Dr. Harker for 
Messrs. Johnson & Matthey on the thermoelectric properties of some 
extremely pure platinum and platinum alloys, the determination of the 
heating and cooling curves and critical ranges of a series of nickel steels, 
certain investigations on pressure gauges, started at the suggestion of the 
Manchester Steam Users’ Association, and a series of teste of various 
materials used in lagging steam pipes. 

An important inquiry was also carried out on behalf of the Institution 
of Gas Engineers on the relation between the candle-powers of the Pen- 
tane, Hefner and Carcel lamps, while a series of comparative tests of 
arc-light carbons of English and foreign manufacture led to satisfactory 
results. A number of tests have been declined, some of these for want 
of sufficient equipment, and others as being outside the scope of the 
laboratory. 

The report announced the intention of the Government, communicated 
to the Royal Society in December last, to grant a sum of £5,000 for 
buildings during the year and the increase of the annual grant by £500. 
It referred also to the very successful meeting in the House of Commons 
last August, under the chairmanship of Mr. Haldan e, which led up to a 
petition signed by 150 members of the House asking that the grants 
should be increased, and the chairman was able to announce that the 
Chancellor of the Exchequer had recently intimated his intention of 
of making the building grant for the year £10,000 instead of £5,000 as 
originally contemplated. It was also stated that the Goldemiths’ Com- 
pany had very generously made a donation of £1,000, with the request 


! that it should be devoted to some specific object. 
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It is hoped that the new electrical buildings may be opened on June 25th. 
on the occasion of the visit of the foreign guests of the Institution of 
Electrical Engineers. The scheme of work for 1906 includes & research 
into the resistance of materials of constroction to impact, the continua- 
tion of the wind pressure and steam researches, the completion of the 
work with the ampere balance and some experiments of great interest on 
the effect of the continued application of high pressure to insulators. In 
the metallurgical division a research into the properties of aluminium 
bronze promises interesting results. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 

Effect of Heat on Radium Emanation.—Curie and Danne 
showed that the rate of decay of radium C can be altered by 
subjecting it to a temperature of 630°C. Bronson, on the 
other hand, states that heating to temperatures between 
700 deg. and 1,100 deg.is without effect, W. 
tigated the influence of temperature on the activity of radium 
emanation when in radio-active equilibrium with radium A, B 
and C, and when sealed up in a quartz tube so that there can 
have been no possibility of the escape of any volatile product. 
The results show clearly that the activity as 1 by the 
P and y rays can be changed by high temperatures, the ob- 
served effects being consistent with the explanation offered by 
Curie and Danne, that the rate of decay of radium C is in- 
creased by high temperatures. The experiments do not, how- 
ever, prove that it is this particular product which is affected, 
as the results could be equally well explained if one or more 
of tlie other radio-active bodies present underwent some altera- 
tion. Further experiments will be necessary before this ques- 
tion can be definitely settled, but there can be no doubt that 
the rate of deeay of one of the products is affected by tempera- 
ture. The effect increases with the temperature up to 1,200?C. 
and with the time of heating, but not after the first hour. 

[W. Makowzn, Proceedings, Royal Society, 516, March 6, 1906.) 


Heavy Canal Rays.—To account for the large masses of 
canal-ray particles, E. Gehrcke supposes that they consist 
originally of metallic particles liberated by the disintegration 
of the cathode, and charged positively by the loss of electrons 
under the influence of ultra-violet light. They are expelled 
from the cathode with a negative charge, but this is soon lost 
and converted into a positive charge, whereupon the particles 
are driven back towards the cathode. The varying size of the 
expelled particles accounts for the magnetic spectrum 
observed by Wien. The circumstance that the particles are 
derived from the metal, and not from the gas, explains why the 
material of the canal rays is able to exceed the total gaseous 
contents of the vacuum tube, and also why the mass of the 
canalray particle may be as much as 650 times that of the 
hydrogen atom. These particles are large enough to be made 
visible by the ultra-microscopic method devised by Siedentopf 
and Szigmondy. That they occur in front of the electrode 
was already known to Goldstein, and their slow motion there 
is accounted for by their having to proceed for some distance 
against the electric force. When proceeding with it, thoy 
must show the Doppler effect discovered by Stark. The 
process by which the cathode disintegrates is still obscure. It 
is not solely due to the electric field, since disintegration may 
be produced by eimple heating. | 

(E. Gzuncke, Physikalische Zeitschrift, March 15, 1906. } 


Nature of Osmotic Pressure.—A. Battelli and A. Stefanini 
incline to Traube's view, which attributes all osmotic pheno- 
mena to differences of surface tension. They do not, however, 
hold that the liquid always passes from the side of lesser to 
the side of greater surface tension. They substitute the prin- 
ciple that the liquid always proceeds in such a manner that 
the surface tensions on both sides of the membrane are 
equalised. They quote experiments with water and alcohol, 
separated either by an animal membrane or a semi-permeable 
membrane of nickel ferrocyanide or porous earthenware. That 
liquid diffuses most quickly which, with an equal number 
of molecules, produces in the other the smallest change of 
surface tension. In the case of alcohol and water, the reduc- 
tion in the surface tension of water by the addition of one 
molecule alcohol to N molecules of water is larger than the 


akower has inves- 


increase of the surface tension of alcohol by the addition one 
molecule of water to N of alcohol. Water, producing the 
smaller change per molecule, is the more active in diffusing 
through membranes. Solutions having the same surface ten- 
sion are always in osmotic equilibrium even when they are not 
equimolecular, as, for instance, a 1°11 per cent. solution of 
KSO, and a 1:78 per cent. solution of M,SO, The authors 
conclude against the probability of osmotic pressure being 
purely kinetic. 
[BATTELLI and STEFANINI, Physikalische Zeitschrift, March 15, 1906.] 


Phosphorescence.—A. Debierne advances a theory of phospho- 
rescence based upon thermoluminescence and the colouration 
of phosphore:cent bodies by the radiation which excites them. 
Many phosphorescent bodies are coloured during phospho- 
rescence. This colouration is attributable to the formation of 
a new body, which persists after phosphorescence has ceased. 
When, however, the phosphorescent body is heated up to a 
certain temperature, the new body is decomposed, and gives 
up the energy consumed in its formation in the shape of ther- 
moluminescence. When no colouration is produced, and there 
is yet à thermoluminescence, it may be assumed that the new 
body is colourless, or has the same colour as the original body. 
When there is no thermoluminescence the probability is that 
the new substance is decomposed as fast as it is formed. "This 
theory embraces all the facts of luminescence under a single 
aspect. It is well known that most phosphorescent substances 
are mixtures in which the real phosphorescent body is present 
in very minute proportions. It is this body that is sensitive 
to the exciting radiation. It may betransformed into several 
different bodies according to the exciting radiation used. 
[A. DEBIERNE, Comptes Rendus, Maroh 5, 1906.) 


battery for Electrostatic Measurements. —-F. Krüger describes a 
battery of small standard cells suitable for electrostatic measure- 
ments involving potentials up to 100 volts. Each cell is 5 mm. 
wide and a few centimetres high. A platinum wire passes 
through the bottom into the cadmium amalgam, which is 
covered with finely-powdered cadmium sulphate. This is 
surmounted by wadding soaked in a saturated solution of 
cadmium sulphate, followed by mercurous sulphate paste and 
a few drops of mercury into which the second platinum wire 
dips. The cell is sealed with marine glue. The battery is 
mounted on ebonite, and is divided into five sets of 20 cells 
each. Its internal resistance is 0-1 megohm. 

[F. Knüazn, Physikalische Zeitschrift, March 15, 1906.] 


Polarisation of Secondary Röntgen Rays.—C. G. Barkla has 
succeeded in proving the polarisation of secondary Röntgen 
rays by choosing carbon as s secondary and tertiary radiator. 
A thick square plate of carbon was placed near an excited X- 
ray tube so as to be subject to a primary beam of considerable 
intensity. It was then the soutce of & secondary radiation, 
the total energy of which was quite a large fraction of the 
energy incident upon it. A beam of this secondary radiation 
proceeding in a direction perpendicular to that of propagation 
of the primary falling on the carbon was studied. In this 
secondary beam was placed a second plate of carbon, and 
the intensities of tertiary radiation proceeding in two 
directions at right angles and perpendicular to the direction 
of propagation of the secondary beam were observed by 
means of electroscopes placed in its path. The X-ray tube 
was turned round the axis of the secondary beam, while every- 
thing else was fixed, and the relative intensities of the tertiary 
radiations observed for different positions of the tube. It was 
found that the intensity of tertiary radiation reached a maxi- 
mum when the directions of propagation of the primary and 
tertiary were parallel, and a minimum when they were at right 
angles, showing the secondary radiation proceeding from 
carbon in a direction perpendicular to that of propagation of 
the incident primary to be polarised. The results show that the 
amount of polarisation was enormous in comparison with what 
had been found in the primary beam proceeding direct from 
an X.ray tube, and indicated almost complete polarisation of 
the secondary beam. Such polarisation cannot be traced in iron, 
since the electrons are there no longer mutually independent, 

[C. G. Banxra, Proceedings, Royal Society, 516, March 6, 1906.] 
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ELECTRIC POWER SUPPLY IN LONDON. 

It is a matter for extreme regret that the important question 
of electric power supply in London should have become sub- 
sidiary to the never-ending fight between municipal and 
private trading interests, and that it should finally have come 
to be regarded as a matter of party politics. This was clearly 
revealed in the ‘debate which took place in the House of 
Commons on Monday night, and is reported in our Parlia- 
mentary columns. Four London electric power Bills were 
deposited this session: the Administrative County of London 
Co.’s Bill, which is practically identical with that which 
was brought before Parliament last year, and seeks sanction to 
supply clectric power over the whole of London and suburbs 
either through existing supply authorities or directly in certain 
circumstances; the Additional Electric Power Supply Co.’s 
Bill, in which it is proposed to erect a large generating station 
at St. Neots for furnishing electric power to a number of rail- 
ways and “in bulk” to any of the existing supply undertakers ; 
the Charing Cross, West End and City Electricity Supply Co.’s 
Bill, seeking an extension of area for power supply purposes 
under similar conditions to the Administrative Company ; and, 
lastly, the London County Council Electric Power Bill, which 
secks power for the Council to supply electrical energy in 
“bulk” over the whole county of London and a wide area 
surrounding it. The main issue, however, is practically 
between the Administrative Company and the London County 
Council, for there are indications that the Charing Cross Com- 
pany's Bill willeventually be limited to the *linking-up" clauses, 
similar to those which are being brought forward by the other 
electricity supply companies in London, while the promoters of 
the Additional Bill attach greatest importance to the portions 
which are of the nature of a confirmation of the agreement made 
with the Great Northern Railway, and give power to enter into 
similar arrangements with other railways for the supply of 
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electricity. On this account, the Charing Cross Bill is to be 
taken later on together with the Bills of the other existing 
supply companies, and the consideration of the Additional 
Company's Bill was also postponed, so that only the L.C.C. 
and the Administrative Bill came up for second 
reading debate on Monday. In ordinary circumstances, two 
Bills euch as these would have passed their second reading 
with but slight opposition and be considered in detail by 
an impartial Committee in the ordinary course. But this did 
not suit the members of the London County Council, who 
exert considerable influence on the Ministerial side of tho 
louse of Commons, and a movement was on foot to throw out 
the company power Bills on second reading. The promoters 
of the companies’ bills knew that their best chance would be 
to act on the offensive instead of on the defensive, and 
obtained considerable support on the Opposition benches to a 
motion for the rejection of the London County Council Bill. 
Thus, as we have said, the debate followed party lines, and in 
fact the Government officially supported the County Council 
Bill, and have declared their intention of sending it to a 
“Hybrid " Committee in order that its clauses may be investi- 
gated. A “Hybrid” Committee is a “cross” between an ordi. 
nary impartial and unprejudiced Private Bill Committee selected 
by the Committee of Selection, and a “Select” Committee 
of the House in which members are chosen by the party whips. 
It will in all probability consist of five members chosen by the 
Committee of Selection of the House of Commons and four party 
members nominated by the party whips. If this is the arrange- 
ment, the pair of members from each side of the House would 
neutralise one another in the divisions, and the five non. 
party men will control the voting ; but if the converse were to 
be the case, and there are five members selected by the House 
and four by the Committee of Selection, the Hybrid Com- 
mittee will not have the same judicial character. A statement 
with regard to the composition of the Committee is therefore 
awaited with interest. The Committee will have power to 
pass, modify or reject the London County Council Bill; 
but although the promoters of the other power Bills are to 
have a locus standi before the Committee (that is to say, they 
will have the right to be represented by Counsel and to call 
witnesses) their Bills are not before the Committee. In addi- 
tion to the consideration of the London County Council’s pro- 
posals, the Committee will be instructed to report generally 
on the question of electric power supply in London, and will 
have power to call additional witnesses—even, as was pointed 
out in the House, members of the Finance Committee of the 
London County Council, which represents a strong minority 
of the Council, opposed to the Bill. In the meantime it is 
probable that the Administrative County of London Co.’s Bill 
will remain suspended between first and second reading until 
the Committee reports. 

Whatever may be the result of the Committee’s delibera- 
tions, however, the chances are unfavourable to any of the 
competing Bills passing through Parliament this session. The 
Hybrid Committee will hardly commence its activities before 
Easter, and even if it were to pass the London County Council 
Bill, this would still have to go through the ordeal of a third 
reading debate in the Commons and to go through all its stages 
in the Lords. Until broader views prevail, and the subject 
can once more be considered solely on its merits and in a 
manner purely devoid of party bias, the prospects of cheap 
electric power supply in London will not be materially im- 
proved. In the meantime we can only hope that the con- 
sideration of the proposals to improve the position of the 
present electricity undertakers by empowering them to give 
one another mutual assistance and build, large joint electricity 


works on economical lines will not also be deferred until the 


report of the Hybrid Committee, and that the clauses in these 
Bills and in the Bills of the new companies relating to the 
supply of electrical power to railways will be passcd also. 


Se | 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, po: t 
free, on receipt of published price. Add 5 per cent. forabroad or for foreign book. 
— — 


igh- Tension Magneto-Igaition Systems. 4th edition. (London: 
F. King & Co.) 28. net. 

This publication is a collection of reprints of descriptions of 
various forms of ignition apparatus from our contemporary the 
Automolor Journal, and forms Nos. 1 and 2 of the * Automotor 
Library." The first part opens with a short introduction on 


| ignition of petrol engines in general, pointing out how the old 


lamp and hot tube system was soon replaced by electric igni- 
tion, at first with accumulators and coils and later by means of 
the magneto-generator. The battery and coil method is explained 
in the cumbersome manner considered necessary for the non- 
electrical motorist, the example chosen being the single-coil 
system with high-tension distributor which is now fre- 
quently employed in place of separated coils with multi- 
cylinder engines. Following this, we have a description 
of a typical “low-tension " magneto-generator such as is 
employed in systems where a spark is simply produced by 
breaking a circuit by mechanical means within the cylinder, 
and some very clear illustrations are given showing, by means 
of iron filings, the distribution of magnetism in various 
positions of the armature or inductor. The function of the 
“high-tension”” magneto, which simply supplies current at the 
right moment to an induction coil, is then explained, and the 
difficulties experienced in designing an arrangement to vary the 
positions of the distributor and armature correctly and simul. 
taneously in order to alter the timing of the spark to suit the 
speed of the engine are recounted. Several of the well-known 
forms of high-tension system are described, and excellent 
illustrations of the various parts are provided. One or two 
forms dealt with in the earlier pages have been lately 
superseded by more recent patterns which are described 
in the second part; we shall, therefore, confine our remarks 
to these later types. One of the best known is the 
Eisemann system. In this arrangement the induction 
coil, with its condenser, is separate from the generator, but 
the high-tension distributor is attached to the magneto. It 
is worthy of note that, in the latest pattern, slip rings have 
been discarded by making one armature terminal an in- 
sulated brass knob at the end of the spindle, on which 
a light brush bears, while the contact cam itself forms the 
other terminal. Supplementary battery ignition can only be 
provided by using separate coils and sparking plugs. The 
new Bassée-Michel high-tension system is, however, arranged 
with a second primary winding on the coil, which can be used 
with a battery, and a special switch is provided to change over. 
A different arrangement is made use of in the Simms-Bosch 
high-tension system, where the secondary windings are con- 
tained within the armature itself, which therefore acts in the 
double capacity of armature and coil, the condenser bein 
neatly packed away under the magneto. This is facilitate 
by the fact that the armature is stationary, the only moving 
part being a soft-iron inductor. The Gianoli system has also 
the combined armature and coil, but in this case the high-ten- 
sion distributor is not attached to the magneto. A distinctive 
feature is, however, the employment of a contact maker similar 
to the ordinary “trembler " actuated by the armature current. 
Both this and the high-tension distributor can be used with a 
supplementary battery and coil if desired, but the wiring be- 
comes rather complicated. Some other systems, mostly in the 
experimental stage, are described, and the publication con- 
cludes with some practical hints to motorists, in which some 
of the shortcomings of high-tension magneto systems are men- 
tioned, such as the liability to break down if run disconnected 
from the plugs. The work is eminently practical, but lapses 
here and there, quite unnecessarily, into the semi-popular—for 
example, in one place the expression “the hot current” is used 
to describe the spark. 
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‘PORTABLE ELECTRIC TOOLS AND THEIR INDUS- 
TRIAL APPLICATION.* 
BY ANDREW STEWART. 


The demand for portable electric tools has led many people to 
place such tools on the market within the last year or two. These 
are sometimes indifferent tools, from a mechanical point of view ; 
indeed it seems that designers have not hitherto combined the 
requisite mechanical and electrical knowledge, though in most 
cases failure on the electrical side of the design has been most 
conspicuous. 
Considerations Involved 4n Design. 

With a view to keeping down the rise of temperature, and there- 
fore the linear dimensions, for the latter is a result of the former in 
the case of electrical machinery, it is a well-known rule among 
designers that the fixed losses in any electric motor, subject to a 
variable load, shall be relatively small in relation to the variable 
losses, because the average losses fix the temperature, and these 
will be less the lower the fixed losses become. For instance, it is 
possible to design an electric motor in which the losses would be 
distributed in either of the following ways :— 


Table I. 
Example A. Example B. 
Horse-power. Horse-power. 
. Losses variable.—Brush losses ........ 0:09 0°03 
Armature copper loss 0°4 0°65 
Series field loss ...... 0:08 0:07 
Fixed.— Shunt field loss....... 0:05 0:04 
Bearings, friction and 
iron losses ........ 0:45 0:21 
Sum of fixed losses .. 0:5 v 0:25 
Sum of variable losses 0:5 Si 0:75 
Total losses 1:0 1:0 
Energy input to motor 3 f P. 3 H. p. 
Efficiency .......... 67 per cent. 67 per cent. 


The efficiency of both machines are the same, yet if machine A 
is run for half an hour on a fluctuating load where the actual 
work done is equal only to 15 minutes’ steady load the losses will 
be distributed as follows :— 


Table II.—Machine A. 


0:5 x 35 mins. 
05x15 „ 


15 ALP. mins. 
7˙5 9? 


Fixed losses 
Variable losses 


Total for 30 mins,’ working '.......... 22°5 
And for Machine B. 


Fixed losses 0:25 x 80 mins. T5 5 
Variable losses ............ 0˙75 x 15 „ 11:3 » 
Total for 30 mins.’ working ........ . . 18:8 


The average losses in half an hour's work with these two machines 
differ by 20 per cent., though at first sight their ought to be no 
difference at all if only the efficiencies of the machines are taken 
into consideration. A machine designed on the lines of Example A, 
working on a varying load would be less likely to last as long as the 
machine Example B, for its temperature would be higher, and the 
molecular changes which take place in certain kinds of insulation 
when subjected to changes of temperatares, especially when the 
maximum temperature is high, is such as to seriously impair its 
strength and ultimately ruin it, hence the question of depreciation 
of the tool is influenced by the care exercised by the designer. 

Gearing. 

The question of gearing the motor to the drill spindle is equally 
important, and the writer’s firm, after lengthy experiments, decided 
to adopt a gear which had rendered satisfactory service with the 
Boyer air drill. The efficiency of this type of gearing is so good 
that a reduction of 48 to 1 can be obtained with an efficiency of 
92 per cent. Of course, the workmanship of such a gear is of the 
highest order, as it is only by such means that such an efficiency is 
possible. | 

Gearless Tools. 


Several firms sell a tool the smaller sizes of which have no 
gearing. Such a practice is permissible for small tools where the 
armature runs at 1,600 revs. per min. or thereby. One may use 
such tools for drilling holes up to lin. diameter, but it will be 
found that, notwithstanding the fact that the gearing has been 
eliminated, no corresponding advantage in the matter of efficiency 
has been obtained. | 

Forced. Ventilation. 

The most important limiting factor with these mot^rs is heating, 

sparking at the commutator, while a factor does not impose any 


* Abstract of a Paper read before the Glasgow Technical College 
Scientific Society. 
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limit before the heating becomes excessive. Here, owing to a design 
of some ingenuity, & method of getting over the difficulty was 
introduced by Mr. W. O. Duntley, of the Chicago Pneumatic Tool 
Co., into their portable electric tools. By the use of a small four- 
blade fan on the armature spindle sufficient air is blown through the 
armature, where quite 80 per cent. of all the internallosses take 
place, to keep it cool. The result of such an arrangement is that 
whereas, under normal working conditions,an unventilated motor had 


Fic. 1.—SECTION THROUOMH Moron Fic. 2.— SECTION THROUGH Moror or 
or ELECTRIC DRILL. THREE ABMATURE ELECTRIC DREL. 


to be stopped after 90 minutes’ run on varying load, owing to the fear 
of burning out the insulation, the same machine with the fan had a 
rise of temperature of only 110°F. at the hottest part, after four- 
hours’ run on a varying load such as drilling holes. These fans 
consume very little power. Careful tests show a consumption of 
30 H.P. to Y H.P., but notwith- 
standing this small power, the 
fan is effective enough in keep- 
ing the machine cool. Fig. 1 is 
a section through the motor, 
and gives a good general idea of 
the arrangement. A feature of 
the larger tools made by the 
Consolidated Pneumatic Tool Co. 
(Ltd.) is the use of three arma- 
tures running in & common 
field, the general arrangement of 
the motor of which will be ap- 
parent from Fig. 2. This type 
presents the outstanding advan- 
tage of utilising every available 
bit of space in the machine; 
even the small space at the 
centre can be used to take the 
feed screw. With such a design 
an important reduction in the 
weight is obtained over that of 
a single armature machine, 
while the linear dimensions can 
also be reduced because of the 
more efficient utilisation of the 
space. This will be apparent 
from a comparison of Figs. 1 and 
2, the first of which shows a much larger percentage of waste space 
than Fig. 2. 
Table III. shows the relative weights of the essential parts of a 
three-armature and a single-armature drill. 


Table III. 
1:75 B. H. p. motors for electric drills, 
| Bingle armature. Three armature. 
Armature .......... eee "THE ak 


Fie, 3.—-DoustE MAGNET DRILL 
Post. 


; 10:85 lb. (3 armatures). 
Field (including winding) ........ 80 lb. 19:5 
Total ........ a... 371b 80-35 lb. 
Weight of machine .............. 60 1b 58 lb. 
Ratio of active material to total 
weight ........... FF 0 62 0:525 


In each case the non-magnetic parts were of aluminium as far as 
possible. The slight disadvantage under which the three-armature 
drill labours by having three sets of brush gear and additional leads 
reduces the ratio of the active material to total weight. The pinions 
of the three armatures gear into & spur wheel, which has a pinion 
on the same shaft. 

Breast Drills. 


Breast drills were among the earliest types of portable drill pro- 
duced, and there are now & large number of such tools in use, 
though many have not proved conspicuously reliable. While, of 
course, small armatures of, say, 2in. or thereby are difficult to wind, 
there is no reason why they should not prove reliable. It is hardly 
necessary to say that with 500 volts such tools become nearly 
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impossible. As the drill spindle runs at a fairly high speed, the gear- 
ing is simple, and in many cases gearless machines are used, but 
that involves comparatively slow speed motors, which are not onl 
heavy but inefficient, as has been shown, and the adoption of muc 
higher speeds than practicable with gearless machines, and the 
introduction of a well-made gear is easily justified on the score of 
efficiency and reliability. 
Large Portable Tools. 


When we come to large tools, the necessity of gearing is recog- 
nised by all, but opinions seem to differ as to the extent to which 
s should beused. A large ratio of reduction can, in most cases, 
justified on the score of efliciency and light weight, as the weight 

of an increased gearing is not as great as the increase in the weight 
of a slower speed motor. Some interesting figures (Table 1V.), will 
make this clear, as it shows the speed, weight and efficiency of & 
standard motor, a light-weight automobile electric power, and a 
special drilling machine by the Consolidated Pneumatic Tool Co. (Ltd.) 


Table IV. PEN 
| Intermittent | Intermittent Electric 55 
— ' rating rating automobile Cos elec 
standard. special. motor. 
| drill. 
1. f. 77 ä 1 11 13 1j 
Speed ...... 1,700 2,700 ^ 2,000 4,800 
Efficiency 70] | 69% 69”. 717 
Weight........ 156 ld. 132 lb. 90 Ib. 58 lb.“ 


Including gear reducing to 100 revs. 

As a matter of fact the machine marked Special is on the 
verge of impracticability, as the variable losses —i. e., losses which 
grow as the square of the current, have become so great that the 
machine has passed the limit at which it can be kept cool without 
difficulty on loads where the periods of rest equal the periods of 
work, neither exceeding a few minutes, which is the usual interpre- 
tation of term, intermittent rating," such as is usual for cranes, 
hoists, &c. The electric automobile motor is also based on the usual 
traction rating and in practice it derives considerable advantage 
from the fact that it is exposed to a current of air and so radiation 
takes place rapidly; moreover, the machine has really a larger 
radiating surface than its weight implies, for the use of aluminium, 
wherever possible, reduces the weight with no corresponding reduc- 
tion in the linear dimensions, and therefore in radiating surface. 

Magnetic Drilling Pillars. 

Drilling pillars are usually fixed by bolts and nuts in the desired 
position, but the use of a magnet in the base of the pillar asa 
substitute for the bolts and nuts possesses 80 many obvious ad. 
vantages that its use is inevitable. The design of such posts and 
the considerations involved in the production of a heap and 
efficient type of magnet, led the author years ago to adopt the con- 
centric type of magnet for somewhat similar purposes, and when it 
became necessary to design magnets for holding down these drill 

illars this type suggested itself, not only on account of economy, but 
EN it was the only type which gave good mechanical protection 
to the windings. The tenacity with which a magnet sticks to anything 
is roughly proportional to the square of the density of the magnetic in- 
duction, henós exciting power is of moreimportance than mere area of 
iron, and those magnets where the contact area is increased by the addi- 
tion of a pole shoe to increase the area at the point of contact, show 
that the designers forget that the principles which apply to the 
design of dynamo magnets must be reversed, so far as the air-gap 
is concerned, when applied to magnets for lifting or pulling pur- 
poses. Moreover, owing to the short air-gaps in such magnets the 
permeability of the steel which forms the magnetic circuit plays & 
much more important part in the performance of the magnet than 
is the case with electricial machinery, and the writer has sometimes 
obtained very erratic results, variations of the order of 80 to 45 per 
cent. in the pull of two exactly similar magnets having been noticed, 
hence the chemical composition and physical process through which 
the steel passes must be carefully considered if uniformly satisfactory 
results are to be obtained; for instance, & magnet which was 
designed to give a pull of 14 tons and weighed 471b. with 
the exciting coil, was found to give this pull but other 
magnets, duplicates of this, gave pulls of 1:65 and 0°94 tons 
respectively. This was found to be due entirely to the steel 
which formed the magnetic circuit of the magnet, which must 
be carefully chosen if the high-flux densities which are essen- 
tial to light-weight magnets are to be obtained. A single 
magnetic drill post is suitable for tools drilling up to 4 in. or { in. 
holes, and the post itself only weighs 621b. For large holes a double 
post is employed. "These can be designed to give pulls of the order 
of 4 tons or thereby, and will hold down against drills cutting 
2| in. or 3 in. holes. A form of double post is shown in Fig. 3, 
which will give a good idea of the general arrangement of such 
posts, and the section shows how the outer pole protects the wind- 


ings from mechanical injury. In order to make these holding - dow n 
magnets more suitable for use on irregular surfaces, the writer some 
time ago designed magnets with movable cores which would adjust 
themselves to variations of the surfaces to which they were attached, 
and so avoid the diminution of pulling power which takes place 
when the magnet face does not make proper contact with the sur- 
face to which it is to be attached. 
The Efficiency of Small Electric Tools. 
Having shown how many considerations enter into the design of 
a satisfactory electric drill, it is now necessary to demonstrate the 
efficiency of these machines. Table V. gives some results obtained 
with portable electric drills working on steel and cast iron (ordinary 
tool steel used). The chief feature of these figures is the ener 
required to remove 11b. of metal per minute. It is evident that it 
varies inversely asthe diameter of the hole, but the greater efficiency 
of the larger size tools would in any case cause the curve which I 
have plotted from these tables to bend down, as shown in Fig. 4, 
where in order to make the matter convenient for mechanical engi- 
neers the 1 are also given as horse - power per pound of metal 
r hour. The true gauge of efficiency is to separate the machine 
osses and find out how much is left for work at the drill point. In 
order to do this I made careful tests on several drills to ascertain their 
efficiency, and found after deducting all losses that the energy at 
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the drill point varies from 0'07 m P. to 0:1 H.P. per pound of metal per 
hour for mild steel and 0:085 to 0:06 for cast iron; the first figure 
referring to holes of the order of 2in. and the latter to small holes. 


Table V. 

Speed us, ; E | Watts 
; :31 | W'ght.|Size of Time 
Size o! of drill |" 82° Depth. A. ! per lb. 
tool. apindle. prey 55905 Inches eh Metal. of metal 

Revs. j i | see | per min 
Breast 800 | 18 § 14 65 see. Cast iron 305 7,200 
1M1 450 | 17 3 11 2 min. „ 330 4,280 
1M2, 250 30 à $ ,40tec. Steel 495 | 8,448 
1M2 250 | 30 á | 14 70 , Cast iron 660 3.300 
1M3 150 | 32 | 1 ` 14 2min „ 550 3,666 
1M3 150 | 32 | 1 B0 sec. Steel 495 6,447 
1M3 150 32 11 1 3 min. Cast i-on 440 4,125 
1M4 100 52 2 | ii B, : | 990 2,564 


— —— — 


Table VI. gives the results of a series of tests on three armature 
drills, which gives no less interesting figures. 


Table VI. 

Speed | „ | i Watts 
Size of of drill 51 Eht Size of Depth. drill Metal | olts. per Jb, 
tool. spindle. Lbs. |fnches nches hole oci | of metal 

i Revs. l | per min. 
8M8| 150 | 48 — 14 | 1} 2 min. eastiron — 770 | 3,200 
8M4, 100 , 58 H 21 R, " |1,820 2,620 
3M4, 100 58 1 3 4 „ „ 11,40 | 3,286 
8 M4, 100 58 2 2 24 „ " 1,8802, 940 
3 M4 100 58 Qf 28 4 „ „ 2,200 | 8,040 
3M4 100 | 58 2 13 24,, mild steel 1,860 | 4,650 


These figures are rather better than the figures given by most 
authorities on machine tools, but are by no means the best. I 
have some tools, using high-speed tool steel, which give the re- 
markably low result of 0:054 m.r. delivered to the tool per pound 
of mild steel per hour. After deducting internal losses in the 
tool, the result is 0:085 m.P. hour per pound of metal removed—a 
result quite as unexpected as it was gratifying, for after many years’ 
experience in dealing with all kinds of electrically-driven machines, 
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I have never. before obtained a result so low. It is truo it was 
not an ordinary result, SIDE been obtained with a freshly-ground 
drill and a good piece of tool steel; but it serves to indicate that, 
given a really efficient combination of machine and tool steel, ex- 
cellent results can be obtained. Leaving out of account the power 
which reaches the drill point—that is, of course, the effective 
ower—interesting, nevertheless, only to the man who wants to 
ook for losses which can be eliminated, the real test of efficiency is 
the work done per unit of power delivered to the machine— it will 
be seen that even the average results in Tables V. and VI. are in 
some cases superior to the best results obtained with larger machine 
tools. 'The mechanical losses are, of course, greater, because of 
the number of bearings, gears, &c., and the difference in favour of 
the electric tool with its highly-finished compact gear running in 
oil is evident. 

Before leaving the subject of the machine and its work, I might 
draw your attention to some curves showing the relative merits of 
ordinary and high-speed tool steel. These were obtained during 
some tests when several holes were drilled in succession and the 
work done measured by weighing the block after each hole and 
taking the time per hole and power used. 1t will be seen from Fig. 5 


[ac] 


TTT 
. E: I 
= | Ort | | 
3, . 
53 pp — 
B 3 EE 
1 2 3 4 5 6 


Number of Heirs. 
Fio. 5.— RATE or DRILLING FOR ORDINARY AND HIGH SPEED Toon STRI L 


that there is an increase of 86 per cent. in the time taken to drill the 
sixth hole when compared with the first with high-speed tool steel, 
and 58 per cent. with ordinary tool stcel, the power being main- 
tained exactly the same in each case—the difference in favour of the 
high-speed tool steel being 14 per cent. 'The time per hole could 
have been reduced by increasing the feed and power, which would 
in no way alter the relative inefficiency of the ordinary tool steel. 
Fig. 6 shows the striking difference when not only time but power 
is taken into consideration. In this case the ordinates are horse- 
power minutes at the point of the drill, and show how great are the 
advantages of high-speed tool steel, necessitating, as will be seen, 
88 per cent. increase at the sixth hole, as against 90 per cent. in the 
case of ordinary steel. 

This brings us to the importance of grinding up the tools, and for 
places where it is not possible to use an ordinary grinder, or which 
are remote from the tool room, a line of electrically driven grinders 
has been designed. These are not only totally enclosed, but have 
dust-tight bearings in the sizes from 4 H.P. upwards. Smaller 
machines of 1 H.P. and à H.P. are made for small emery wheels of 
22 in. or thereby, which are used to grind up milling cutters. As 
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the latter weigh only about 24 lb., they are specially useful little 
machines. „Drill. grinding attachment& may be readily attached to 
these machines. Another type of grinding machine which has been 
developed is a portable machine which can be fixed into the tool 
rest of an ordinary lathe and to some extent convert the lathe into a 
grinding machine. 

Another portable tool of great valuo to engineers is a portable 
milling machine. The fact that portable electric tools are relatively 
less costly than the larger tools which they may in some places dis- 
place, is an advantage which the works owner cannot fail to appre- 
ciate. They are, in addition, more convenient, and therefore tend 
to assist the prevailing tendency to take the tool to the job instead 
of the job to the tool, which has hitherto been the governing factor 
in most workshops. The tool being generally smaller than the job, 
reduces the amount of crane work necessary and the number of 
labourers in and around the shop. Moreover, the time of the 
machinist is saved; and, after all, the saving in labour is worth a 
considerable expenditure of capital ; but when that saving is accom- 
panied by a saving in the cost of the plant, which is the case with 


many portable electric tools, the economic advantages of such tools 
are overwhelming. 1 


CORRESPONDENCE. 


— — 


GRADING LAMP VOLTAGES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: It is gratifying to note that you are lending the aid of 
your influential journal in advocating the introduction and use 
of more efficient and closely-graded lamps. It has long been 
the practice amongst the supply stations in America controlled 
by the Edison interests to so arrange the pressures of supply 
on their numerous networks that they are able to place im- 
mense orders with the lamp manufacturers and accept delivery 
of lamps varying widely in candle-power and voltage. They thus 
obtain their lamps at a low price because the makers are not 
compelled to scrap the large percentage of lamps which come 
out a little above or below the standard aimed at in manufac- 
ture. On receipt of the lamps they are sorted out and alloted 
to the supply station for which voltage they are best fitted, and 
inasmuch as the cost of supplying lamps to consumers is in- 
cluded in the tariff charges the system ensures (1) the manu- 
facturer getting a sale for nearly the whole of the lamps he 
makes except wasters; (2) the supply authority getting a 
supply of efficient lamps fitted for his pressure of supply 
within close limits ; and (3) the consumer getting a fair return 
in the form of light for the money he pays for electricity eupply, 
with the provision of new lamps directly tho:e he has in use 
show signs of age or blackening. - 

Ever since I had facilities for investigating the American 
methods in New York, I have been a strong advocate for the 
introduction of some equivalent system in this country ; but 
the whole industry is on such a radically different basis here 
that it is difficult to evolve a workable scheme for obtaining 
the desirable end. — I have discussed the question frequently 
with my electrical brethren both individually and collectively, 
and while the ad vantages of a systematic grading of voltages 
from both the lamp makera’ and lamp users’ point of view are 
clearly recognised, one is always met with the question : How 
is it to be done? If Mr. Wilson or any of our lamp manufac- 
turers can evolve a practical and workable method they will 
earn the gratitude of all, and I am sertain the supply engineers 
would readily avail themselves of the advantages so rendered 
possible. 

When the Engineering Standards Committee and the Muni- 
cipal Electrical Association issue their standard lamp speci4- 
cations and recommendations, it appears inevitable that one of 
two things must soon happen—viz., either the price of lamps 
will go up, due to greatly increased wastage in manufacture, 
or the voltages of the stations must be fixed in progressive 
graduations so that the whole output of sound lamps may find 
a market. The voltages already standardised in this country 
by the Engineering Standards Committee for lighting are 110 
and 220 volts with a permissible variation of 10 per cent. on 
either side, which means maximum rangesof from, say, 100 to 120 
and from 200 to 240 volts. With a proper rearrangement of 
voltages within these limits by steps of, say, 5 volts, Mr. Wilson, 
in his letter of last week, tells us that lamp makers could rea lily 
promise closer grading than is suggested in the Standards 
Committee's draft specification, and I assume, at no increase 
over present sale prices. 

It is most unlikely that any undertakers will consent to 
reduce their present pressure of supply, as it would mean 
lowering the carrying capacity of both the mains and gene- 
rators. Many engineers would, however, consent to raise tho 
pressure of supply 5 or 10 per cent. provided such iucrease was 
within the limits of their plant without involving extra capital 
outlay, and that no damage would result in the electricity 
meters such as the overheating and burning out of shunts. 

I desire to mention one other important consideration in 
conclusion—viz , who would bear the expense in the first 
instance of changing the thousands of lamps in use on con- 
sumers' premises? Undoubtedly the consumer would be the 
greatest and most direct gainer by gradation of voltages, but 
it is questionable if, in consideration of the advantages held out 
to him, he would consent to pay the cost of changing his 
lamps. If, however, lamp makers could promise him cheaper 
lamps for all future time, in consideration of the change being 
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made, it would help very conaiderably in surmounting this 


initial difficulty so far as the consumers are concerned. 
It is possible that the whole question of voltage gradation 


may straighten itself out by the introduction of lamps with 
metallic filaments, which, having a positive characteristic will 
not call for such fine voltage regulation as is found necessary 


with carbon filaments.—Yours, &c., GEO. WILKINSON. 
Corporation Electricity Department, 


Harrogate, March 26. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sin: I agree that there is something to be done in cheapen 


ing lamps and equalising lighting by using lamps of various 
I and I think, perhaps, the solution of the difficulty 

ie rather in using several voltages on the same net- 
work than with varying the declared pressures at different 
Where the supply authority sells the bulk of the 
lamps used in its area, or has considerable influence over its 
consumers and the contractors, the former could be divided 
into groups and lamps of different voltages issued according to 


may 


towns. 


the group in which they fall. In this way I think some of the 


difficulties of distribution and pressure regulation might be met, 
and at the same time the selling price of incandescent lamps 
would be kept down, I fear that a difficulty in systematically 
varying the pressures in different suppiy systems would arise 


through there being no authority to decide exactly what pres- 
sure should be adopted in any particular case. — Yours, &c., 
S. E. FEDDEN, Manager. 
Sheffield Corporation Electric Supply Department, 
March 26. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I consider Mr. Wilson's proposal that we should grade 
the voltage of our supply systems presents too many difliculties 
and objections. Your table on p. 867 of the issue of March 16th 
shows that already 170 public supplies exist, and it is too 
much to expect a large number of supply engineers to alter 
their declared pressure (with the consequent change of all 


their consumers' lamps) in order to obtain the solitary advan- 
tage of a small reduction in the price of lamps, while as regards 
the new supplies yet to be commenced there would be consider- 
able difficulty in persuading the engineers to depart from one 
or other of the standard pressures. At a time when a special 
effort is being made to standardise the various classes of appa- 
ratus we employ, the advocacy of a grading of supply voltages 
is to be deprecated. 

I write with some feeling on this subject, as the bulk of the 
supply at Derby is still given at a voltage and frequency con- 
siderably different from that adopted in tho large majority of 
English towns, and so far from benefiting financially by being 
able to buy the '** outfalls " of apparatus of other voltages and 
frequencies, our machinery, transformere, motors, arc lamps, 
&c., have to be specially made or adjusted to meet our non- 
standard requirements. 

This question of lamp grading, in my opinion, attains its 
importance largely owing to the unusual property of the car- 
bon filament lamp, in which the resistance of the filament falls 
rapidly with increasing voltage, the candle-power of the lamp 
being in consequence abnormally sensitive to small changes of 
voltage. With the advent of lamps, such as the osmium and 
tantalum, in which the resistance rises slowly with increase of 
voltage, a large measure of selfregulation being thereby 
secured, I presume a much smaller percentage of outfalls will 
result. For example, in the osmium lamp a 10 per cent. in- 
crease of volts increases the current 6:0 per cent., and the 
candle-power 40 per cent.; a similar voltage rise will in- 
crease the current in a carbon Jamp 12 per cent., and the 
candle-power by 80 per cent. (see The Electrician, March 3, 
1905). It appears to me, therefore, the difficulty is largely a 
temporary one, and will tend to right itself with the gradual 
disappearance of the carbon filament lamp. 

For the preseut a solution of the problem of the disposal of 
the outfalls might be found in the more extensive recommen- 
dation by retail dealers of lamps of different grades of 
efficiency. By selling lamps of, say, high efficiency, standard 
efficiency and low efficiency, and by explaining to the con- 
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sumer the relative advantages as applied to special cases, a 
large number of present outfalls might be made to drop into 
the high or the low efficiency class. It would, I think, aseist 
in the solution of the question if Mr. Wilson, as a practical 
lamp maker, would tell us exactly what is the monetary loss 
caused by the outfalls. By how much would the price of the 
lamp be reduced if all the outfalls were disposed of 1— Yours, 
&c., T. P. WILMSHURST. 
Electricity Department, Derby. 
March 27. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: We have always been in favour of grading operating 
voltages to approximately suit the output of the lamp manu- 
facturer, and in our opinion the most serious thing operating 
against the use of carefully rated and properly selected lamps 
is the so-called *' standard operating voltage." It is well known 
to lamp manufacturers, and should be just as well known to the 
supply authorities and users, that a lamp manufacturer cannot 
pre-determine the result of his manufacture with the same 
precision as may be expected in ordinary machine design, and 
in making lamps for any particular voltage, such as 220, he 
knows that only a percentage of the lamps made will be 220, 
the balance varying in approximately equal percentages either 
side of the central point. "Therefore, if the present operating 
voltages could be slightly varied to approximately suit the 
results of reliable manufacturers, so that all lamps when tested 
at the volts marked on the lamp would give their candle- 
power within a reasonable percentage of their normal or rated 
candle-power, it would do more to help electric lighting than 
almost any other change. There is no advantage gained by 
operating lamps at 200, 220 or 230 volts as distinguished from 
205, 225 and 235 volts. A 205 or 225 volt lamp is just as 
good as a 200 or 220 volt lamp, and at the present time there 
is practically no demand for these intermediate voltages. 

With reference to the table contained in your Editorial Note 
of March 16th, it is interesting to note that 73 per cent. of the 
supply stations operate at only four voltages, 200, 220, 230 
and 240. When we consider the variation in pressure allowed 
by the Board of Trade is 16 volts on a 200 volt circuit, and 
approximately 20 volts on a 240 volt circuit, we fail to see 
why lamps should not be supplied in 5 volt ranges, either side 
of the standard or normal voltage. 

We, as manufacturers, require the help and co-operation of 
the supply authorities, and as soon as they recognise the short- 
comings of the present-day carbon filament lamp, the better it 
will be for both the user and manufacturer.— Yours, &c., 

THE BRITISH THOuSON- HOUSTON Co, (Lrp.) 

Rugby, March 27. per J. W. HOWELL. 


PHASE MEASUREMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 

SiR: Dr. Sumpner misunderstands the method of finding 
the power factor of any circuit of a polyphase system which I 
described in your issue of the 16th inst. He says that it de- 
pends on the comparison of the readings of two wattmeters, 
“and involves the ruthless assumption that the currents of a 
multiphase system are equal in magnitude and in power 
factor.” The advantage of the plan I mentioned lies in tho 
fact, which I pointed out, that it involves only two readings of 
one wattmeter, and is entirely independent of the equality of 
the currents and power factors of the multiphase circuits. 
This can be seen at once from the expression employed, and 
can be easily verified in practice. For instance, since reading 
Dr. Sumpner's Jetter I have measured the power factor of the 
primary circuit of a transformer included in the A phase of a 
two-phase supply. The pressure coil of the wattmeter was 
connected successively to phase A and then to phase B, the 
current coil always in phase A, as explained in my letter. The 
quotient of the second reading by the first is the tangent of 
the angle of lag. Observations were made when the circuit of 
B was opeu and when it was gradually loaded up to 20 amperes 
by the use of a choking coil of variable inductance. The lag 
of the current in À, as determined under these extreme varia- 
tions“ in the circuit B, lay in all cases between the values of 
16°30’ and 17°20', corresponding to power factors of 0:957 
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and 0:954. So far from requiring an equal current and an 
equal power factor in each circuit, it does not matter in the 
least whether the second circuit is open or closed. 

Similarly, the power factor of either circuit of a two-phase 
motor is determined by successive readings of a wattmeter, 
whose current coil is in that phase and whose pressure coil is 
connected in turn to the two phases. The equality of the load 
in the two phases has no effect on the result; one phase may 
be carrying no current at all. „ 

The same remarks apply to the three-phase circuits ; the 
tangent of the phase angles is then equal to ,/3 times the 
difference of the wattmeter readings divided by the sum. The 
phase angle of circuit A is found by the wattmeter readings 
when one end of the volt coil is successively connected to B 
and then to C. The results are absolutely unaffected by the 
currents and phase angles in B and C. Obviously the method 
-which Dr. Sumpner had in his mind and has been teaching is 
that which I notice is described in Dr. Hay's Alternating 
Currents ". (1905), p. 55, and doubtless in other published 
accounts, and which, as Dr. Hay points out, is vitiated by the 
“reckless assumptions” referred to. A similar expression to 
the one I have employed is used, but the procedure is different. 


In the method described in Dr. Hay's work, if A, B, C are 
the leads of a three-phase circuit, a, b, c the coils of a motor, 
Wi and W, the readings of two wattmeters inserted as shown, 
then tan $= J38 Wo 2, if we can assume the currents and 

1 2 t 
power factors to be the same in all the circuits. As Dr. 
Sumpner says “when the load currents are unbalanced the 
method does not give accurate results." In my method, to 
determine the power factor in the circuit a, the volt coil of 
Wi is connected first to B (as shown) and then to C. Let 
Wia and W,,be these readings. Then tan ¢,= J3 Wu -Wm 

Wit Wir 
and no assumption is made of the equality of the currents and 
power factors. In fact, either B or C may be open. 

Similarly the power factor of circuit C is determined by 
two successive readings of W.. 

If we may assume that the motor loads are balanced, then 
two wattmeters are unnecessary, and successive readings of one 
instrument will give all the information, with the additional 
advantage that its constant peed not be known; whereas, in 
the method described by Dr. Hay, the constants of the two in- 
struments are required. The phase angle of any circuit can be 
determined, as I described, by the use of one instrument with 
great ease and accuracy, where access can be obtained to the 
other lead (or leads) of a polyphase system. The method is so 
simple and obvious that it must, I should have thought, have 
occurred to many others, but apparently it is not in general 
knowledge.— Yours, &c., 

Royal Naval College, March 24. 


J. W. WAGHORN. 


A CONDUCTING GLASS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: Many experiments have been undertaken, both in 
England and abroad, with a view to ascertaining the best 
materials for the production of a glass with extremely high 
electrical resistance. It does not appear, however, that the 
utility of a stable vitrious substance, capable of conducting 
electricity, has been thought sufficien to warrant the expen- 
diture of time and labour necessary for its production. 
The problem of making a solid transparent conductor is not 
without physical interest, and I therefore beg to call your 
attention to a glass which has just been made in my labora- 
tory. Its chief feature is that it readily conducts electricity. 
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The use of this material for the windows or cases of electro- 
static instruments is obvious, and in addition, the process by 
which electricity passes through its mass should form the 
subject of a useful research. I hope to give more details later 
as to the production of this glass, but meanwhile to occupy 
myself with an investigation into its physical properties. The 
principal constituent is silicate of sodium.— Yours, &c., 
. CHARLES E. S. PHILLIPS. 

Shooters Hill, Kent, March 24. i] ' 


[We have tested a small specimen of the glass which Mr. 
Phillips was good enough to send us, but find that it has only 
about 36 times the conductivity of common soda glass, and we 
tliink that flint glasses can already be made that have the same 
order of conductivity. However, we await Mr. Phillips’ further 
researches with interest. —Ep. E.) 


VIBRATING REED FREQUENCY INDICATOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In your issue of March 23rd, the Union Electric Co, 
point out that the frequency indicator described in youe 
report of my Paper read before the Junior Institution of 
Engineers, was due to Dr. Hartmann-Kempf, and not to 
* Messrs. Kempf and Hartmann.” I should like to point out 
that the error was evidently due to your report being based 
on the proof, as in the final Paper this correction had been 
made. In this connection, however, I think it is hardly per- 
haps correct to say, as does the Union Electric Co., that ** the 
apparatus in question is the outcome of Dr. Hartmann-Kempf's 
researches," since the principle of the vibrating reed frequency 
indicator was undoubtedly due originally to Prof. Ayrton, who 
in 1899 stated (Journal Institution of Electrical Engineers, Vol. 
XVIII., p. 310): “A set of such tongues tuned like the 
vibratory springs of a mouth-organ may be employed to 
analyse an alternate current sent round a solenoid or electro- 
magnet."—Yours, & c., KENELM EDGCUMBE. 

Westminster, S.W., March 26. 


THE NATIONAL PHYSICAL LABORATORY REPORT. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The report of the committee recently published con- 
tains a passage which appears far more satisfactory at first 
sight than it does on further consideration. 

An impression prevails in some quarters that the committee is pre- 
pared to undertake routine chemical analyses, and so compete with the 
work of professional chemists. This impression is a mistaken one, exoept 
for Government work, and in some special cases which come individually 
before the committee. Chemical analyses are only undertsken when 
they are required to elucidate some physical or mechaa:cal question 
under investigation. The committee has no wish to interfere 
with the work of professional chemists, and do not believe that in the 
conduct of the laboratory such interference has taken p ac’. 

(The italics are mine.) The “impression” was well founded. 
The National Physical Laboratory did undertake, and freely 
advertised for, these routine chemical analyses, and having a 
Government subvention, did them at a lower price than they 
could be done for commercially. Fortunately for the chemical 
industry, its interests are carefully looked after by its repre- 
sentative societies, and these promptly put their foot down 
and stopped this abuse of public money which had been given 
for a totally different purpose. The committee's profession 
of unbelief " is extremely amusing in view of what is perfectly 
well known to have occurred. The exception is cleverly 
worded. Structural materials are a very large item in com- 
mercia! analysis. In order to get routine analyses of these 
materials by the National Physical Laboratory it is only neces- 
sary to say that you want them done “to elucidate some 
mechanical or physical question under investigation." As a 
matter of fact in the great majority of cases where a chemical 
test is required, some mechanical test is equally necessary. 

Now to come to our more immediate interests. The 
National Physical Laboratory is most careful to publish no 
categorical renunciation of their practice of making subvented 
routine tests in competition with professional men. They 
have.been forced by the action of the three great chemical 
bodies to stop the chemical tests. The representative electrical 
body. has made no such protest. Consequently, apparently 
the National Physical Laboratory intend to continue to make 
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conductivity tests, am- and voltmeter tests et hoc genus omne at 
lower charges than can be made without misapplying a Govern- 
ment grant which was given on condition that no such tests 
were to be made. 

The taxpayer is long suffering. By this time he is more or 
less resigned to the fact that. thousands of pounds have to be 
poured into Bushey, Hip in if he is connected with any 
scientific business he well realises that as things are at present 
there can be no adequate return. There is one remedy which, 
though it might not ensure a full value for the money expended, 
would go a very long way towards it. Let the whole of the work 
be published. The National Physical Laboratory is supposed to 
exist solely for the benefit of the Nation. Its work is useless 
to them unless published. It is no answer to say that it would 
be useless to publish a great deal of the work. If it was not 
wortb publishing it is a proof that it was work that should 
never have been undertaken ; and work that never would have 
been undertaken had it been obligatory to publish it. 

The expense of doing so is also no excuse. The work is u:e- 
less unless published aud obtainable by all. I am not sug- 
gesting gorgeous large margins and expensive paper, such as 
were lavished on their last sumptuous one, but plain printing 
and paper, and, when necessary, emall blocks, which cost but 
little. The entire cost would be covered by the salaries of 
assistants now employed to do commercial testing.— Yours, &c., 

March 23. C. G. S. 


PARLIAMENTARY INTELLIGENCE. 


— — 


THE LONDON ELECTRIC POWER BILLS. 


The London County Council (Electric Supply) Bill and the Admini- 
strative County of London and District Electric Power Bill came on 
for second reading in the House of Commons on Monday. The considera. 
tion of the Additional Electric Power Supply Bill was postponed. 

The Hon. W. F. D. SMITH (Strand) moved the rejection of the London 
County Council Bill. He explained that the proper course would have 
been to pass the second reading of all three bills so that hey might 
be properly considered by a Committee, but as the members of the 
L. C. C. were endeavouring to obtain the rejection of the two companies’ 
bills in order that their own bill might go forward without any of the 
alternative propot als, he moved tbe rejection of their measure. He 
briefly reviewed the history of electric lighting legislation from 1882 on. 
wards, and coming to the prerent bill characterised it as reckless in its 
nature owing to its hurried preparation and its lack of financial caution. 
He pointed out that the area embraced by the scheme was considerably 
greater than the area for which the L.C.C. was responsible, for it covered 
no less than 380 square miles, as against 117 equare miles of the L. C. C. 
area. Finally, he enlarged upon the importance of stimulating private 
enterprise rather tbsn opposing it by measures such as these, and also 
referred to the fact that the Council's Finance committee had twice re- 
ported strongly against the scheme. The L.C.C. had given no evidence 
of possessing the necessary qualities for managing a great commercial 
undertaking such as tbis. 

Mr. J. BERTRAM (Hitchin), speaking from the Government side of 
the House, seconded the motion for the rejection of the measure. Speak- 
ing as a London ratepayer, he confessed, amid laughter, that he himself 
understood very little about these measures, but he thought they should all 
be sent to a Committee so that they might be properly considered. 
Should the House select the County Council bill and reject the others, it 
would be equivalent to saying that in the opinion of the House no enter- 
prising body of people need seek Parliamentary powers within the County 
of London, and that everything in that area was to be committed to the 
L.C.C. He suggested that the Council were apprehensive as to the fate 
of their bill before a Committee if the other two bills were considered at 
the same time. In the course of his speech he referred to the return 
recently obtained by Lord Camperdown in another place which showed 
that the L.C.C. between 1889 and 1902 had spent £185,000 in the promo- 
tion of 154 bills, of which no fewer than 87 had failed. 

Mr. T. McKINNON WOOD (Glasgow), who supported the measure 
on bebalf of the L C.C., expressed his surprise that the rejection of 
the bill should have been seconded by a member on the Ministerial 
side of the House, and objected to the statement that the bill 
had been prepared hurriedly. He referred to the conference of local 
authorities summoned Ly the L. C. C. in 1898, when a resolution 
was passed declaring that it was desirable that the County Council 
should be in a position to supply electricity in bulk, provided it 
did not come into competition with any of the local authorities. This 
resolution was re-affirmed at another conference in 1901, aud a bill on 
these lines was introduced by the Council but was withdrawn on repre- 
sentations by the Board of Trade that the matter was being dealt with ina 
public bill, the Electricity Supply Bill. This Government measure was 
introduced in 1908, 1904 and 1905, and although it was far from being a 
satisfactory solution of the question, it was a step in the right direction. 
As the Government bill had not been proceeded witb, the County 
Council prepared the present bill. He then proceeded to compare 


the two measures, and pointed out that although the Administra- 
tive Co. had a maximum price and a sliding scale, this would not 
necessarily safeguard the consumer, as the company would, in the 
same manner as was done last year, enter into agreements with 
existing companies in such a way that the companies might be supplied 
at the cheap rate, but the consumer would not benefit. He quoted the 
statement made by Mr. Merz in the proceedings before the Committee 
last year that an existing electricity undertaker ‘‘must accept the com- 
pany’s terms or go under." The interest of the borough councils in elec- 
tricity supply now amounted to over £4,500,000, and the companies, 
which had a capital of 211,500,000, were also entitled to be protected 
against a great dominating monopoly such as that which now sought to 
coerce tbem. He then quoted figures to show that the London borough 
councils supplied electricity cheaper than the London companies. Re. 
ferring next to the cost of buying up & large private monopoly, that had 
been established, he referred to the £1,200,000 paid by the Marylebone | 
Borough Council to the Metropolitan Electric Supply Co., and to the large 
sum paid by Leeds in buying out the company which had been working - 
there. At Leeds, after the company had been working five years, the 
capital stood at £207,120, for which the Corporation gave an equal 
amount of 5 per cent. stock, which was worth a premium of 70, or an 
extra £152,000. They then found that they had to replace obsolete plant 
to the extent of £35,000, so that they were paying almost double the 
value of the undertaking. They wished to avoid that error in London. 
Although a Free Trader he recognised that certain kinds of business could 
be conducted most efficiently as monopolies, as, for instance, water sup- 
ply, telegraphs, and telephones, and electricity supply in bulk came within 
that category, but such a monopoly should be in the hands of a body 
that had no interest except the public interest. Moreover, the L.C.C. 
could raise money cheaper than a company. He noticed that the 
Administrative Co. proposed to have 4} pe cent. debentures, 5 per 
cent. preference shares, and a standard dividend of 8 per cent. 
on the ordinary shares which might be increased if they lowered the 
price. Against that the L.C.C. could raise money at 3} per cent., and pro- 
posed that they should take a profit not exceeding 5 per cent. They 
could obviously supply cheaper than a company with its water or a 
borough council with its sinking fund. Having lent money to the borough 
councils for their electricity supply they were bound to consider them. 
They would say to the borough councils and the existing companies ** We 
will give you cheap power to supplement your system, cheaper than you 
can generate it or extend your system,” and this was a proposal of sweet 
reasonableness. Tbe L.C.C. had already a huge electricity supply busi- 
ness. It was estimated that their tramway system would use 37,000,000 
units in 1906, and 89,000,000 in 1915. This was nearly double what 
the borough councils showed in their last return and was more than all 
the companies put together. The bill had been brought in with the 
approval of 14 borough councils. He then referred to clause 35 of the 
bill to which objections had been raised. This was a proposal that after 
a certain number of years—five had been agreed upon in some cases— 
the L.C.C. might go to the Board of Trade if the supply was inadequate 
or deficient or excessive in cost, point out on what terms the L.C.C. was 
prepared to supply, and ask the Board of Trade to consider all the circum- 
stances and decide whether some action should not be taken to make the 
authority supply in a satisfac way. It was natural that an existing 
authority should object éo that, but it was a power not likely to be parted 
with. There could be no objection to the bill because the L.C.C. had to 
go outside its area. Already it did this for drainage purposes, and the 
Traffic Commission had also said that it must go outside London in con- 
nection with tramways. The ratepayers of London had not forgotten 
tbe £50,000,000 paid to the water companies, and he &sked the House to 
pursue the settled policy of Parliament and not to place the monopoly of 
the supply of electricity in bulk in the hands of a private company, which 
would bave to be bought out by some future generation of ratepayers at a 
great and exorbitant price. j 

Mr. BURDETT COUTTS (Westminster) said that he held no brief 
for either of the companies which were seeking powers, but he particu- 
larly wished to call attention to the extraordinary change of front which 
the County Council had executed since last year. Counsel for the L.C.C. 
had said last year in Committeo that they did not desire to advance a 
claim to be constituted the central authority either for the production 
or distribution of electricity ; but now this precise claim was put forward, 
&nd an endeavour was made to deny the House the opportunity of treat- 
ing the whole matter comprehensively. The Council were simply entering 
into competition with private enterprise, but when shey had succeeded in 
destroying their competitors they wouid be under no obligation to supply 
electric power when it was demanded, as the bill was merely permissive. 
He could only liken the attitude of the L.C.C. towards the borough 
councils to that of the wolf towards Little Red Riding Hood. The hon. 
member who had just spoken had expressed surprise that a member on 
the Ministerial benches had seconded the rejection of the bill, and that 
meant that the L.C.C. was a political body. If the House refused to allow 
the whole question to be eramined by a Committee it would be com- 
mitted to a policy which placed municipal monopoly above private 
enterprise. N 

The PRESIDENT of the BOARD of TRADE (Mr. Lloyd-George) said 
that the Government proposed to support the second reading, and, if it 
were carried, he should move that it be referred to a Hybrid Committee, 
with a locus standi to all who had petitioned against it, including all the 
private enterprises which had been mentioned. There would be a special 
instruction to the Committee to consider, with reference to the proposals 
of the bill, the best means of providing for the supply of electrical energy 
in bulk for power purposes in London and to report thereon. NP 

Mr. W. W. RUTHERFORD (Liverpool): Will you send the other two 
bills to the Committee? 

Mr. LLOYD-GEORGE said he bel'eved that the promoters of the other 
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two bills only wanted a locus standi before the Committee to which the 
London County Council Bill would be sent. This year they were face to 
face with a totally different set of circumstances from last year. The body 
representing the ratepayers of London had brought forward a scheme 
after mature consideration, and when they came to consider competing 
schemes the municipality which represented the ratepayers ought, he 
thought, to have the first consideration. If the Committee came to the 
conclusion that the considerations which had been urged by hon. gentle- 
men opposite against this bill were substantiated in the main, the Com- 
mittee could either reject tbe bill or make a special report as to what, in 
their opinion, would be the best method of meeting this great and urgent 
problem for London. 

Mr. BURDETT-COUTTS asked if the Committee would have before 
them the members of the Finance commitiee of the L.C.C. ? 

Mr. LLOYD-GEORGE: The Committee will have power to send for 
persons and papers. If they like to call these gentlemen they can do so. 

Mr. RUTHERFORD: What is the objection to send all three bills to 
the same Committee? 

Mr. LLOYD-GEORGE thought that in a matter of this sort priority 
ought to be given to the scheme of the ratepayer. He did not want to 
prejudice the consideration of the matter before the Committee, and 
thought the hon. gentlemen opposite would be well advised not to 
challenge a debate upon the other bills at this moment. The L.C.C. 
and the promoters of the Administrative Bill were both ccnfi- 
dent fof the strength of their own case, and desired to go to a 
Committee. He felt bound to say, however, that the Government did 
not accept the view that had been urged that the municipalities were not 
capable of going into enterprises of this character. The experience of 
London did not bear out that contention. Sixteen borough councils sold 
electricity at 34d. per unit, while the eight companies supplied at 4d. per 
unit ; and every borough council made a profit out of the enterprise, 
ranging from £1,000 to £20,000. The hon. member who spoke last 
seemed afraid that the County Council might crush out the enterprise of 
the borough councils. He found that the money that had been advanced 
to the borough councils for the purposes of these undertakings had been 
advanced to the extent of something like 44 millions by the County 
Council, co that the wolf had a vested interest in keeping Red Riding 
Hood alive. If hon. members opposite thought this was a fair proposal 
he would put it on the paper, and he trusted the House would pags the 
gecond reading of the County Council Bill. 

Sir J. DICKSON-POYNDER (Chippenham), on behalf of the pro- 
moters of the Administrative Company's Bill, acquiesced in the proposal 
made by the President of the Board of Trade. He understood that every 
opportunity would be given to the Select Committee to investigate the 
whole question fully, so that a practical and economic echeme might be 
evolved. It was only natural that the County Council, representing the 
ratepayers, should be given a preference in having their scheme thoroughly 
discussed and examined, The question was an extremely urgent one. It 
affected the greatest manufacturing area in the kingdom, an area of small 
manufacturers to whom electric power supply was of particular importance, 

Earl PERCY (Kensington S.) thought that after the last two speeches 
they had heard his hon. friend (Mr. Smith) might agree to withdraw his 
motion. But he said that with the proviso that, in withdrawing this 
motion, they, on the Opposition side of the House, were not to be taken 
as in any sense pledging themselves to the principle of the supply of elec- 
tricity in London by a publio authority as opposed to private enterprise. 
It would be foolish to deny, in view of the Acts of Parliament that had 
been passed, that the supply of electricity was a legitimate subject for 
municipal trading in certain circumstances ; but the supply of electricity 
might be municipal trading of a very speculative character, involving a 
very large expenditure, which a private company was justified in under- 
taking, but which a public body ought not to undertake without very 
clearly ascertaining that the majority of the ratepayers was in its favour. It 
was true there was a majority on the Council itself, but the Council was 
a decadent body, which came to au end next year. The Finance com- 
mitteé of that Council had reported that there were no financial estimates 
which would justify it in expressing any opinion at all, and the President 
of the Local Government Board (Mr. John Burns) had said that he 
regarded it as one of the great virtues of the bill that it was so indefinite 
that it offered no target for attack. There was no such consensus of 
opinion on the part of the borough councils as would justify them in 
saying that the ratepayers were in favour of the scheme. In such an 
enterprise constant experiments were necessary, and the discarding of 
old methods in favour of new at the price of a very large expenditure and 
gcrappiug. 

Mr. ROWLANDS (Dartford) expressed satisfaction at the policy 
adopted by the President of the Board of Trade, but hoped that when the 
bill went to the Committee the interests of the municipal authorities of 
the outlying districts affected would be safeguarded. The bill, as it stood 
at present, was not quite satisfactory in this respect. 

Mr. STUART WORTLEY (Sheffield) said that the promoters of the 
Additional Electric Power Supply Bill had not yet signified their approval 
of the proposals of the President of the Board of Trade, and desired to 
have all their rights saved and not to enter into any particular bargain. 

Mr, A. C. MORTON, who spoke amid loud cries of ** Agreed," ironic 
cheers and laughter, was understood to say that he approved of the 
action of the Government on behalf of the Corporation of London, and 
that he was glad that they had followed practically the course he himself 
had suggested. 

Mr. Smith's amendment was then by leave withdrawn, and the second 
ee of the London County Council's Bill was agreed to without a 
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Writing to the daily prees on Wednesday, Mr. Stanley Boulter, chair- 
man of the Additione] Electric Power Supply Co., states that their locus 


standi to appear against the London County Council (Electric Power) 
Bill is regarded as of no practical value whatever by himself and his 
co-promoters. Unlass the second reading is given to the Additional 
Electric Power Supply Co.'s Bill to allow it to be considered by a com. 
mittee, it will not be worth their while to enter upon a contes: which 
manifestly could only have an unsatisfactory termination; and it was 
intended to ask Parliament to read that bill a second time. They did 
not desire a monopoly, and were so satisfied with the railway portion of 
their scheme that they were willing, and bad offered, to omit from the 
Bill that part which relates to the supply of current in bulk to all 
authorised undertakers in the metropolis. This being so, the tield of 
contention was very much narrowed in its compass, and they would go 
to a second reading as a scheme for supplying the great railways of 
London as well as tramways and canals with electrical energy, and for no 
other powers. Even in this they did not ask for monopoly, and it would 
leave the County Council, assuming their bill passed, without any com- 
petition except in respect of railways, tramways and canals, and it was 
not unreasonable to hope that they would be satisfied with this. It 
would be found that without the railways, &c., the Council would have 
their hands quite as full of electrical work for the next 20 years as they 
would desire, | 


WIRELESS TELEGRAPHY BILL, 1208. 


This bill as amended (see T'he Electrician for March 2) came before the 
House of Commons on Wednesday. 

Mr. CLAUDE HAY moved that the operation of the bill be limited 
until 1908 instead of 1912. A short period was necessary, he contended, 
in view of the present state of wireless telegraphy, which was advancing 
by leaps and bounds daily. 

Mr. W. RUTHERFORD objected to investigators having to apply for 
licences before they could carry out any experiments. 

Mr. DUNDAS WHITE supported Mr. Claude Hay’s proposal. 

The POSTMASTER-GENERAL (Mr. Buxton) said that the time had 
not yet come for any material alteration in the Act of 1904. There had 
been no complaint against that Act, and this bill merely extended the 
period epecified in the 1904 Act. No difficulties would be thrown in the 
way of any private investigator wishing to carry out experiments; but 
they must all be licensed in order that the Admiralty might know where 
all the wirelees telegraph stations were, so that in case of emergency they 
might be able to lay hands on them at a moment's notice. Every facility 
to experiment on rival systems would be given by the Post Office. Fresh 
legielation would be introduced if it were found necessary before the end 
of the year 1912. 

Lord BALCARRES contended that it was practically impossible for 
suitable experiments to be carried out under the Act, and he knew of 
people who were afraid to apply for licences for this reason. Experi- 
ments were now going on for which no licences had been applied for, and 
the persons carrying them out preferred to run the risk of 12 months 
imprisonment rather than submit to the special terms, conditions and 
restrictions which were imposed. l 

Sir E. CARSON said that the science of wireless telegraphy was still 
in its early stages, and that the conditions which applied in 1904 fora 
tentative Act still applied. He therefore supported the proposal for pre- 
longing the bill by two years only. 

Lord R. CECIL spoke to the same effect, 

On a division the amendment was lost by a majority of 254. 

The bill was read a third time on Tuesday. 


WORKMEN'S COMPENSATION BILL. 


In the House of Commons on Monday the Home Secretary (Mr. H. 
Gladstone) introduced a bill for making further provision with respect to 
compensation to workmen for injury in the course of their employment 
Mr. Gladstone, in the course of his statement concerning the proposals 
of the Government, said the new bill had a much wider definition and 
application than the Act of 1897. In order to provide that any workman 
injured should be certain of getting compensation whether his employer 
be large or small, he thought a compulsory insurance scheme might be 
necessary later on, but this would only be proposed when it was seen 
how the new proposals worked. The bill included industrial diseases as 
cases for compensation, and certain diseases were defined. The scale of 
compensation is to be modified, and an application for compensation may 
now be made within one week of the accident instead of two. Severa 
other points of detail were briefly mentioned, but full consideration was 
left for the next stage. 


TRADES DISPUTES BILL. 


On Wednesday night Sir J. Lawson Walton, on behalf of the 
Government, introduced a bill for amending the law in relation to trades 
unions and trades disputes. The main object is to render legal what is 
known as “ peacefal picketing " or peaceful persuasion," and to enact 
that a union and its property should not be bound by any act unless it is 
the act of the executive itself, or the act of some person whom they 
had authorised to bind them to the conduct impugned. This latter pro- 
vision implies that no act shall be made the foundation of a claim on the 
union funds unless it is perfectly clear that the act has been authorited 
by the officials of the union. The Labour Party are not satisfied with 
this latter part of the bill, and are introducing their own “ Bill to Amend 
the Law Relating to Trades Unions and Trade and Other Disputes " to- 
morrow. The bill of the Labour Party, in addition to legalising peaceful 
picketing and amending the law of conspiracy, provides that an action 
shall not be brought against a trade union or similar association for the 
recovery of damage sustained by reason of the action of a member or 
members of such trade union or association, 
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MISCELLANEOUS. 


Electric Tramway Inspection.—In reply to a question in the House of 
Commons on Monday, Mr. Lloyd-George said that an inspection of the 
electrical equipment of all tramway systems was made by the electrical 
adviser to the Board of Trade, who was a fully qualified electrical engi- 
neer, and all questions regarding electrical matters were referred to that 
officer. 


Liverpool-Southport Railway Accident.—In the House of Commons 
on Monday, Mr. Weir asked whether it was the fact that after the accident 
to an electric express at Hall road station, Soutbport, in July last, 
ceveral minutes elapsed before the live rails were rendered dead, and 
whether railway companies could be required to adopt some system under 
which the current could be cut off immediately in case of accident. Mr. 
Lloyd-George, in reply, said that it was clearly stated in the report of the 
inspecting officer, that in the case of the accident in question, the elec- 
trically-charged rail was not rendered dead until about four minutes 
after the accident. No injury appears to have resulted in this case from 
the live rail however, but the station-master at Hall-road should have at 
once made use of the telephone provided from his station to the power 
stations, and had he done so the current would have been cut off in a 
few seconds. He understood that iron bars were carried on all the elec- 
trically-worked trains on the Lancashire and Yorkshire Railway, and 
were supplied to the station, masters for the purpose of setting up a short 
circuit and thereby blowing out the circuit-breakers at the electrical sub- 
stations in cases of emergency. 

Registration of Patent Agents Bill.— This bill was read a second time 
in the House of Lords on Monday. Its object is to enforce more rigorously 
tec. 1 of the Act of 1888, which provides for the removal from the register 
of the names of patent agents guilty of disgraceful professional conduct. 

Telegraphic Communication in the West Indies.—In the House of 
Commons on Thursday last week, Mr. Mitchell Thomson asked the 
Under Secretary of State for the Colonies whether his attention had been 
called to the frequent interruptions of cable communication in the West 
Indies, owing largely to submarine volcanic disturbances, and whether 
the Government would consider the advisability of extending the system 
of wireless telegraphy now in use between Trinidad and Tobago to other 
islands, Mr. Churchill answered the first question in the affirmative, and 
said, with regard to the second, that the Colonial Secretary was impressed 
with the necessity of improved communication, and would not lose sight 
of wireless telegrapby. 


The Hull Telephone Purchase. — In the House of Commons on Tuesday 
Mr. Belloc put the question which we publiebed last week with regard to 
the recent offer of the National Telephone Co. for the purchase of the 
municipal telephones of Hull. The Postmaster-General (Mr. Buxton) 
taid he had made no definite offer to the Corporation of Hull for the 
pure of their telephone system, although on two occasions there had 

n discussions between the Post Office and the Corporation. The Cor- 
poration had given him to understand that they would not sell their under- 
taking for less tban the full capital expenditure, and as this made no 
allowance for depreciation and was higher than the valuation made by 
his engineer, he did not feel justified in offering such a sum. Any sum 
paid by the National Co. for a municipal telephone service would not in 
any way affect the price which the State would bave to pay in 1911 for 
tbe National Telephone Co.'s undertaking. The Government would only 
pay the then value of the plant, having regard to its suitability for the 
purposes of tbe Postmaster-General. 


Wallasey Corporation Bill and Wirral Railway Co.'s Bin.— These bills 
have been considered by a House of Lords Committee. The Corporation 
Bill included a clause conferring power to build some new tramways and 
to run motor omnibuses, and the railway company’s bill also proposed to 
run motor omnibuses. The Committee decided to pass the Wirral Rail- 
way Co.’s bill and to strike the tramway and omnibus portions out of the 
Wallasey Corporation Bill. 


The London United Tramways Bill was read a second time in the 
House of Commons on Wednesday. 

The Folkestone, Sandgate & Hythe Tramways (No. 2) Bill and the West 
Yorkshire Tramways Bill were read a second time in the House of Lords 
on Thursday last week. 

The North Metropolitan Tramways Bill was read a third time in the 
Houte of Commons on Thursday. 

The Folkestone, Sandgate & Hythe Tramways (No. 1) Bill, the Shrop- 
shire, Worcestershire & Staffordshire Electric Power Bill and the Kent 
Electric Power Bill were read a second time in the House of Lords on 
Monday. 

The Preston, Chorley & Horwich Trainways Bill is now unopposed. 


NORTH-EASTERN COUNTIES ELECTRICAL EXHIBI- 
TION, NEWCASTLE. 


This Exhibition was opened at the Exhibition Hall, St Mary's- 
place, on Saturday last by Sir Isambard Owen, principal of the 
Durham College of Science, and will remain open for about four 
weeks. The organisation has been in the hands of the local elec- 
tric supply companies and electrical contractors, and the object in 
view has been to bring before those of the general public who are 
likely to be consumers the very extended uses to which electricity 
can be applied as an illuminant and a motive power, both in the 
factory and the private house. 

The three supply companies—namely, the Newcastle Electric 


Supply Co, the Newcastle & District Electric Lighting Co. and the 
County of Durham Electrical Power Distribution Co.—have exten- 
sive exhibits, each sub-divided into various departments. They 
show model shop windows, a model kitchen, sitting-room and draw- 
ing-room, all fitted up with electric lighting and heating, and 
pe one of power are exemplified by workshops with machines 
and shafting driven by motors and by electrically-driven lifts. 

In one corner the whole process of the production of electricity, 
from the combustion of the coal to the consumption in the incan- 
descent lamp, is shown through the medium of a model boiler, 
turbo-generator, switches, cables, house wiring, and fittings. 

Messrs. Crosier, Stephens & Co. are exhibiting a novel form of 
interior roofing. The roof of their stand is of pressed sheet steel, 
enamelled in several colours. These sheets can be stamped to any 
design, and decorated accordingly. The fluted columns with Corin- 
thian capitals supporting the roof are stamped from the same 
material. They also exhibit a mechanical piecework-rate calcu- 
lator for calculating the rate of wages to be paid to each individual 
who may be working on the same job but under different wages rates. 

Messrs. Robson & Coleman are displaying under working condi- 
tions the Snowball (10 ampere) white-flame are lamp, together with 
several Cooper-Hewitt mercury vapour lamps. The same firm show 
a small one-ton electric pulley block, remarkable for its compactness 
and handiness. 

The Thermal Syndicate have on show some specimens of fused 
quartz made from pure silica sand, the chief features of which are 
its high melting point of over 1,700°C. and its practically negligible 
coefficient of expansion. It can also be heated white hot and 
plunged into cold water without cracking. The material is acid- 
proof and of great dielectric strength, and can be made on a com- 
mercial scale in the electric furnace. The same stand contains 
pipes for chemical purposes and muffles for gas furnaces, also a 
number of samples of tubing. 

The Post Office have a very interesting exhibit showing the 
history of their underground cables, with a map showing each 
section (numbered) from town to town and a number of samples of 
multi-core cables actually laid in the respective sections. 

Amongst the exhibitors in the heavy section are Messrs. J. H. 
Holmes & Co., W. H. Allen, Son & Co. and the Sunderland Forge & 
Engineering Co. The two former show ship lightiog combined 
plants and motors, and the latter firm shows a large crab for a four- 
motor crane. 

Colliery engineers will be interested in the three coal cutters 
exhibited by Messrs. Crosier, Stephens & Co., the Brush Co. and 
Messrs. Mavor & Coulson, and the pumps shown by Messrs. Frank 
Pearn & Co. and W. H. Allen, Son & Co. 

The Reason Mfg. Co. are showing some special fittings for street 
lighting with incandescent lamps with silvered glass reflectors, in 
addition to a good digplay of house service and cable joint boxes. 

For house and shop wiring a very complete outfit is shown by 
Messrs. Falconar, Cross & Co., with a numerous quantity of fittings 
and shades in many different styles. 

The lightiog of the stands is very effective, almost every type of 
Ei: on the market being represented. 

About 50 firms are exhibiting, and there are in all about 180 stalls. 

The hall itself is brilliantly illuminated and artistically decorated, 
and, in addition to this, St. Mary's-place, a street of about a quarter 
of a mile in length leading from the city to the hall, is illuminated 
with 10 ampere flame arcs, placed alternately on either side of the 
road, giving a good impression of what street lighting should be, and 
no doubt in the near future will be. 

The catalogue contains an introduction by Prof. W. M. Thornton, 
but would have been improved by the addition of indexes of ex- 
hibitors and subject matter. 


Besides the above, the exhibitors include Messrs. Chamberlain d 
Hookham, Birmingham ; Frank Pearn & Co., Manchester (Agents, Rees 
& Wilson, Newcastle); Austin & Co., Newcastle; James Keith & Black- 
man Co., London; Hevry Osborr, Newcastle; John Noakes & Co., 
Newcastle; Edison & Swan Co., London and Newcastle; Synchronome 
Co., London; R. & J. Dick, Newcastle; Lucy & Co., Oxford; Christian & 
Phipps, Hampton Wick (local agent, Mr. T. R. Martin, Newcastle) ; 
Metallio Seamless Tube Co., Birmingham (local agent, T. H. Martin, 
Newcastle); H. T. Boothroyd, Hyslop & Co., Bootle; F. Reid, Ferens & 
Co., Newcastle; Eldon Electric Co., Newcastle; Thos. G. Usher « Co., 
Newcastle; James Gledson, Newcastle; A. Chisholme-Robson, New. 
castle; Walter Fletcher, Newcastle; Electrical Engineering Supply Co., 
Newcastle; Industrial Engineering Co., Newcastle; Babcock & Wilcox, 
London (Newcastle branch) ; and fe Carbone, London. 


Water Power Concessions in Switzerland — It is stated that the 
Swiss National Council have decided that no further grant of 
foreign concessions shall be made for electricity obtained as the 
result of the use of the power of the Swiss waterfalls without the 
special sanction of the Federal Council. In any case, the maximum 
of these concessions must not exceed 20 years. Further, any con- 
cession now in operation may be cancelled at any time on payment 
by the Federal Council of an indemnity. 
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NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION (INCORP.) 


The second annual general meeting of this Association took place on 
March 20, Mr. C. S. Norrucore in the chair. We received no invitation 
to send a representative to the meeting, but we have been furnished by 
the Association with some notes from which the following brief account of 
the proceedings is made up :— 

The CHAIRMAN, in moving the adoption of the report and balance- 
sheet for 1905, reviewed the work of the executive committee during the 
year. Tbe financial position of the Association, he said, was satisfactory, 
the expenses of incorporation being entirely borne by current revenue. 
As deputy-chairman of the executive committee of the Olympia Elec- 
trical Exhibition, Mr. Northcote reported that the exhibition accounts had 
been wound up, the financial result, after returning to the exhibitors 
25 per cent. of the amounts paid for space, showing a net profit of 
£1,515. 78. 10d. (The disposition of this balance is particularised in the 
letter from Mr. Davenport, the secretary of the Association, set out below.) 

Mr. H. OPPENHEIMER, in seconding the adoption of the report, 
invited criticism from the general body of members as to the actions of 
the committee. 

A general discussion ensued, a feeling being expressed that the execu- 
tive committee of the Electrical Exhibition should have consulted the 
exhibitors as to the disposal of the surplus funds. This view, however, 
did not meet with the support of the meeting, the general opinion being 
that the executive committee had exercised a wise discretion. l 

Mr. L. M. WATERHOUSE reported as to meetings of the conduit 
makers and an interview they had had with the Engineering Standards 
Committee. The latter Committee were now in posseseion of their views, 
and he thought the result of their labours would be beneficial to the 
industry. 

The question of trade credits was discussed, and a general instruction 
given to the committee to draw up a scheme to be presented to the mem- 
ters, if possible within two months. 

The retiring members of committee were re-elected, viz. : - Mr. T. J. 
Grainger, Mr. P. A. Lundberg and Mr. F. H. Nalder (Nalder Bros. & 
Thompson). Mr. Max Byng (General Electric Co.) was elected on the 
committee in place of Mr. H. Bevis, who had resigned owing to his now 
being attached to the Company's Manchester house. 

The proceedings terminated with a vote of thanks to the Chairman. 


We extract the following from the report of the committee for 1905 :— 

Your committee, in submitting to you a short review of the business 
transacted by them during the past year, feel constrained to give expres- 
sion to the opinion that the facilities offered by the National Electrica] 
Manufacturers' Association, for bringing into oloser and more intimate 
contact the various branches of the vast electrical industry are unfortu- 
nately not taken advantage of as frequently and as fully as would be 
desirable, both in the interest of individual members and of the trade 
generally. In many instances, questions of policy of vital interest to the 
trade have failed from sheer lack of concerted action. + United action, em- 
bodied in and backed up by an influential trade association such as ours, 
most in course of time yield the most satisfactory and fruitful results, 
This, however, can only be done by the loyal support and counsel of each 
member, who must bear in mind that the interests involved are of a 
mutual character as well as individual. 

Early in the year the Electrical Exhibition, whiohtook place inthe month 
of October at Olympia, was originated by your committee, who took an 
active part in the management and carrying through of the exhibition, 
and were fully rewarded by its decided success, not only from a financial 
point of view, but from that of the exhibitors and the members of the 
Association generally. It being felt that local exhibitions held in various 
parts of the United Kingdom were prejudicial to the interests of your 
members, it was agreed, and the members pledged themselves, not to 
exhibit at local or country exhibitions through 1905-6, unless upon the 
terms agreed upon by the members of the Association —namely, that they 
could loan their manufactures for suoh exhibitions, but that the autho- 
rities must free them from all costs, whether for space, current, carriage 
or damage to material. 

The Association in organising the Electrical Trades’ Benevolent Insti- 
tution has met with considerable support. 

Farther circulars on the matter of Christmas boxes and beanfeast sub- 
scriptions have been sent out, and it is hoped that in course of time these 
irksome taxes may be abolished entirely. 


Income and Expenditure of the NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION (Incorporated) for Year ended Dec. 31, 1905. 


Income. | EXPENDITURE. 
Balance in bank, 1/1/05 £106 . 2 11 , Incorporating expenses.. £67 12 2 
Subscriptions ........ 225 15 0 | Postages and petty cash 2818 6 
Entrance fees........ 27 6 0 Printing and stationery 44 9 10 
Dividends on invest. Telephone & typewriter 5 0 0 
ment v dara 2 2 3 Costofmeetings ...... 1116 9 
Secretary'a salary 129 3 4 
5 — — — | Rent of office. 10 0 0 
Balance in bank, 31/12/05 34 1 3 Clerk 12 10 0 
Investment —Consols 100 0 0 Annual dinner 11 6 10 
—_— | Expenses of Dry Battery 
£134 1 3 meetings .......... 6 6 
possess «cos. chr - Auditor's fee....... vee 1 1 0 
| Balance in bank ...... 34 1 3 
£361 6 2 £361 6 2 


The financial report of the year shows that, notwithstanding the heavy 
expenses of incorporation, there is a credit balance of £34. 1s. 3d., in 
addition to £100 invested in Consols. 

The present number of members of the Association is 52, and it is to 
be hoped that this number will be largely increased by the accession of 
new names. 


The following report regarding the financial results of the Elec- 
trical Exhibition held at Olympia (London) in September-October 
last, under the auspices of the National Electrical Manufacturers' 
Association, has been issued :— 

TO THE EDITOR. 

Sır: I am instructed to inform you that the final balance-sheet of the 
Olympia Electrical Exhibition, duly audited, was received and adopted 
at a meeting of the Executive Committee held on the 19th inst. The 
financial result shows a profit balance of £3,683. 9s. 1d., and after re. 
turning to all exhibitors a rebate of 25 per cent. on the amounts paid by 
them for space, which absorbed a sum of £2,168. 1s. 3d., there remains a 
balance of £1,515. 7s. 10d., which has been dealt with as follows :— 

A donation of £350 has been made to the Benevolent Fund of the Insti. 
tution of Electrical Engineers, intsead of £250 as previously announced. 

A donation of £650 has been made to the Electrical Trades’ Benevolent 
Institution, under the auspices of the National Electrical Manufacturers’ 
Association, Incorporated. 

The balance of £515. 7s. 10d. will be invested in the names of trustees 
to form a nucleus of a fund for starting another Electrical Exhibition, 
which must be held in London under the auspices of the Institution of 
Electrical Engineers. In the event of no such exhibition being held 
within five years, this balance to be divided between the two benevolent 
funds above mentioned, in the same proportions as now allocated. The 
trustees are Sir Wm. Preece, Mr. E. Cunliffe Owen, C.M.G., Mr. J. E. 
Kingsbury, Mr. C. S. Northcote, and a nominee of the Incorporated 


Municipal Electrical Association. 
W. Davenport, Secretary Executive Committee. 


THE RELATION OF PLAY TO WORK. 


THE EASTERN TELEGRAPH SCHOOL'S ATHLETIC CLUB. 


The fourth annual dinner of the Eastern Telegraph School's Athletic 
Club was held in the Holborn Restaurant on Friday, the 23rd inst., Mr. 
A. R. Haepre in the chair. There was a good muster of members and 
guests. Among the latter were Mr. J. C. Denison-Pender, Mr. W. 
Hibberdine, Mr. E. Steer Hodson, Mr. Alex Penney, Mr. J. T. Crowe, Mr. 
C. W. Adye, Mr. H. St. Lawrence Smith and Mr. J. L. Verne; while 
letters and telegrams regretting their absence were received from the 
following: Mr. H. A. C. Saunders, Mr. F. E. Hesse, Mr. T. A. Bullock, 
Mr. George Jack, Mr. H. W. Sullivan, Mr. S. G. Brown, Mr. W. C. A. Atkins, 
Mr. C. Frazer and C. W. Schaefer. 

After the loyal toast had been duly honoured, 

Mr. HARDIE, in proposing the toast of “ The Eastern Telegraph School's 
Athletic Club,” said it is now almost 36 years to a day since I had the good 
fortune to enter the service of one of the four submarine telegraph com. 
panies which were afterwards amalgamated and became the Eastern. We 
had no athletic clubs or highly-organised training schools in those days, no 
special playing grounds or magnificently-appointed pavilions. Each one 
had to fend for himself and tind his own amusements, because there 
was no combination of interests in common such as you have in the school's 
athletic club. In the comparatively early days of submarine telegraphy 
—I do not refer to the almost prehistoric period when our old friend Mr. 
Saunders threw in his lot with the few pioneers long before many of the 
present officials were born, but to the eighteen-seventies—the men, ho 
joined the cervice as telegraphists in those days had not the same advan- 
tages as those who join at the present time. There were no set examina. 
tions, and we did not insist upon the men spelling correctly such words as 
“ ipecacuanha "; nor did we set them such geographical poeers as 
„Where is Caithness? or the Chiltern Hundreds? Neither did we 
insist upon them giving us a treatise upon the Fiscal Policy, nor 
were they asked to define a ‘terminological inexactitude” The 
staff were recruited from the limited number who had had some 
previous experience of telegraphy, and also from those who were 
willing to enter the service in exchange for the comparatively restricted 
inducements which it was possible to offer before submarine telegrapby . 
was proved to be a success, financially as well as scientifically. The selec: 
tion, therefore, necessarily included a certain proportion of men who were 
not of a very high standard, and the service was not at first held in such 
bigh esteem ; neither were the staff received socially by the better class 
of residents abroad with that cordiality which now exists. However, by 
process of time, and other less agreeable methods, that class of man has 
long ago entirely disappeared, and we have now a service of which we are 
justly proud, and which can compare favourably with any other 
commercial enterprise. It was soon recognised that it was in the interests 
of all concerned to offer further inducements to attract gentlemen into the 
service, and recognising that there was a time for play as well as work. 
facilities for healthy exercise and amusements were provided at the various 
stations, so that muscle, as well as brain, could be developed. When the 
period of exuberant youthfulness has passed, and when the more onerous 


duties have to be tackled, then less energetic amusements than foot 


can be indulged in to keep tbe -body as well as the mind in health a 
vigour. I attach, therefore, great importance to the Eastern Telegrap 
School’s Athletic Club, because it plays a most useful and important part 
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in the proper training of a probationer. Scientificknowledge is all very well, 
and is essential to attaining some of the higher positions in the service, but 
scientific attainment accompanied by physical development is infinitely 
better. The men, therefore, who embrace both these qualifications are 
the most valuable members of the staff, and are also the most popular, 
not only with their fellow clerks, but with their superintendents as well. 
One of our most popular superintendents applied to have his staff streng- 
thened. When he came home our friend Mr. Crowe asked him if he 
wanted electricians, mechanicians, good recorder clerks, punchers or those 
gifted in the art of gumming." He said, I would like men with all 
these qualifications, but, entre nous, what I also particularly require is a 
couple of good tricky bowlers.” Wbile games and other physical exercises 
contribute to the enjoyment of life, and at the same time act as a safety 
valve for that excessive energy which is stored up in the mind and body 
of the present day probationer, I firmly believe the Athletic Club not onl 
tends to keep them in health, bodily and mentally, but morally as well. 
It also stimulates the cultivation of that esprit de corps which, I am pleased 
to say, is now one of the characteristics of our splendid service. When 
the younger men have reached the higher positions in the service, and 
when neither the desire nor perhaps the necessity for violent athletic 
exercises exists, their connection with the Club will stand them 
in good stead and will tend to make them more sympathetic with 
the janior members of the staff. You will, no doubt, come to 
the conclusion that these feelings of mutual sympathy between 
the chief and his staff are an important factor in promoting the 
interests of the companies. My advice therefore, is, that after 
devoting a proper portion of your time to work and study, play 
"footer" and cricket while you can. A time will come when you, 
like some of us at this table, will have to console yourselves with 
tennis, even golf, possibly croquet and conceivably bowls. Your 
connection with this club will tend to make you a more usefal member 
of the staff, and when you arrive at the “ umpirestage" you will be better 
able to see both sides of the question, and deal impartially with the more 
important questions which will come before you from time to time in 
years to come. Before concluding, I would like to congratulate the club 
in having such an admirable president as our friend Mr. Burrell, and also 
such an indefatigable secretary as Mr. Noble. When I had the pleasure 
of being present at the annual sporta gathering last year, I was greatly 
impressed by the good fellowship which seemed to exist between the pro- 
bationers and their instructors, as well as the good-natured rivalry dis- 
played by the various competitors, and I think great credit was due to 
sll concerned in the arrangements, I can assure you, gentlemen, that 
the chairman, managing director, the other directors, and the officials at 
head office, take the liveliest interest in your athletic olub, and I have 
great pleasure in wishing continued success to the Eastern Telegraph 
School's Athletic Club, coup'ed with the name of our wortby president, 
Mr. Barrell. 

Mr. BURRELL, in replying for the Club, thanked tLe chairman for his 
happy speech and expressed the keen appreciation by the Club of the 
rym; athy and goodwill to its aims shown by the presence of himself and 
the other high officials at the dinner. He referred to the great improve- 
ment in the financial status which had been brought about during the 
year by the kindness of the managing director, and outlined the im- 
provements the committee hoped, in conseyuence, to be able to effect in 
the near future. He concluded with a review of the work done by the 
Club during the year. 

Afterwards a pleasant musical entertainment was given by the members 
of the club, interspersed with toasts of “Our Guests,” by Mr. J. C. 
Denison-Pender, which was replied to by Mr. W. Hibberdine; and of 
„The Chairm»n," by Mr. J. T. Crowe. 


BOOKS RECEIYED. 


(Copies of the undermentioned works can be Ead from The Electrician office, po t 
free, ou receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„Transactions of the Royal Society of Edinburgh; the Ben Nevis 
Observations, 1893-1897." (London: Williams& Norgate.) 2 guinens. 

‘Transactions of the Royal Society of Edinburgh. Vol. XL., 
Part III., 1902.3; Part IV., 1903.4. Vol. XLI., Part I., 1903-4; 
Part II., 1904-5. (London: Williams & Norgate.) 26s., 20s., 21s., 
298. 6d, respectively. 

“ Electricity Meters," By Henry G. Solomon. (London: Charles 
Griffin & Co.) 16s net. 
Proceedings of the Royal Society of Edinburgh.” 
Vol. XXV., 1904-5. (London: Williams & Norgate.) 4s. 

“ The Origin of Life." By John Butler Burke. (London: Chap- 
man & Hall) 16s. net. 


Wireless Telegraphy- By Gustav Eichhorn. (London: Charles 
Griffin & Co.) 8s. 6d. net. 

“ Single-phase Commutator Motors." By Franklin Punga. (Lon- 
don: Whittaker & Co.) 4s. 6d. 

'" Science Abstracts." March. Section A, Physics. Section B, 
Electrical Engineering. (London: E. & F. N. Spon.) 1s. 6d. each. 


No. 18, 


" The Telegraphist's and Telephonist's Note Book.” By Jas. 
Smith. (London: S. Rentell & Co.) 1s. net 
“ Aufnahme und Analyse von Wechselstromkurven." By Dr. 


Ernst Orlich. No 7 of “ Elektrotechnik in Einzel- Darstellungen.“ 
Edited by Dr. G. Benischke. (Brunswick: Friedrich Vieweg und 
Sohn). 8:50m. 
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LEGAL INTELLIGENCE. 


— — 
Neale v. Blectric & Ordnance Accessories Co. (Ltd.) 


At Birmingham Assizes on Friday, before Mr. Justice Ridley and a 
jury, defendant company was sued for damages for personal injuries. 
Plaintiff (who sued through his father) was 15 years of age and was engaged 
in working a circular saw for cutting thin lengths of brass. To pre- 
vent the chippings flying the boy took a piece of cardboard from the wall 
to place behind the saw. While he was fixing the cardboard the sleeve 
of his smock was caught by the saw and pulled down. The saw, a very 
thin one, was making 500 revs. a minute. The boy's left hand was cut 
off just above the wrist. It was contended by plaintiff that had the saw 
been partially fenced or shielded the accident could not have occurred. 

Expert evidence showed that it was not the practice to fence wheels of 
that character, as such fencing would prevent the proper and expeditious 
carrying out of the work. 

The JUDGE asked the jury to say whether the conduct of the injured 
lad must be regarded as contributory negligence, and the jury found that 
the machine was not dangerous, that defendants used reasonable means 
to protect their workmen, and that the boy had been guilty of contributory 
negligence. 

Judgment was then given for defendants. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


—— — 


APPOINTMENTS VACANT AND FILLED. 


Dublin Lighting committee require a station superintendent for 
their Pigeon House generating station, under the direction of their 
city electrical engineer, Salary £200, with residential quarters at 
the station. Applications to Secretary of Committee, 8, Cork hill, 
Dublin, by April 3. See also advertisement. 


Owing to the resignation of Mr. J. A. Crowther, mains superin- 
tendent at Coventry, Wm. J. Marston, senior charge engineer, has 
been appointed outside superintendent. 


In regard to the appointment of Mr. A. P. MacAlister as acting 
borough electrical engineer at Battersea (referred to in our issue of 
16th inst., p. 898) we shou'd have stated that since June, 1905, 
Mr. MacAlister has been chief assistant, prior to which time he was 
mains superintendent. 


Mr. W. T. Durrant, who has had control for many years of the 
buying department of Messrs. Ransomes, Sims & Jefferics (Ipswich), 
has been appointed to the management of the buying department 
of the Metropolitan Amalgamated Railway Carriage & Waggon Co., 
Saltley, Birmingham. 

York Electricity committee recommend the appointment of Mr. 
W.A. Turnbull, of Bury, as works superintendent at £150 per annum. 


— TEE — — — — — — 


Aberdeen. — The annual inspection of the Corporation electricity 
works by members of the Council took place on Friday. Lord 
Provost Lyon presided at a subsequent meeting. 

The convener of the Gas and Electric Lighting committee (Councillor 
Kemp) gave some statistics of the progress of the undertaking. For the 
year ended July 31, 1905, he said 4,899,050 units were generated, and 
the tota! units generated for the 74 months of the present financial year 
were 3,499,031. One engineering firm who recently equipped their new 
foundry electrically had since decided to equip the whole of their engi- 
neering shops in the same manner. Supply had already been given to 
three of the four shipbuilding yards, and the fourth was now going on 
the mains as a consumer. It was expected that from 800 n.r. to 1,000 H. v. 
would soon be required to meet the needs of the quarries. 

Acton.—The Council have refused the offer of the Metropolitan 
Electric Supply Co. to lease the Acton Provisional Order. 

The salary of the resident electrical engineer (Mr. J. Martin 
Blair) has been increased to £225 per annum, rising by annual 
increments of £25 to £300. 


Amsterdam —A company has been formed, with a capital of 
£625,000, to construct and operate clectric tramways radiating from 
the centre of Amsterdam to many of the most important towns and 
districts north of the city. The total length of line to b2 eventually 
operated by the company is about 40 miles. 

From Jan. 1 last the Post Office authorities at Amsterdam have 
supplied the postmen with continuous blocks of tickets for use on 
the municipal electric tramways. When the arrangement is com- 
pleted about 1,000 postmen will be provided with these tickets. 

Argentina —The ‘‘ Review of the River Plate" states that La 
Flores municipality, who intend to establish electricity works, have 
been unable to find anyone to provide them with the necessary 
plant, because no substantial guarantee is forthcoming. 

Buenos Ayres Council have accepted the tender of the Cia Transatlan. 
tica Alemana de Electricidad for the electric lighting of the sheds and 
deposits of docks 1 and 2 by 1,435 16 c.p. lamps at $6-50 m/n per lamp 
per annum. 
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The construction of the electric tramway between Ardrogue and Buenos 
Ayres will shortly be commenced. The Cia Transatlantica will supply 
current. 

As we have previously stated, Buenos Ayres municipality have, under 
the Municipal Tax Law, the right to collect 6 per cent. of the gross 
revenue of the tramways in tbe city. The accounts department now 
report that they do not receive the 6 per cent. on the revenue from rental 
of lines leased by one company from another, as the contracts between 
the companies are not accessible to the municipality. The accountant 
has = instructed to take measures to obtain payment of the tax upon 
rentals. 


Australasia.— Our Australian correspondent writes :— 

The Electric Lighting & Traction Co. of Australia are appealing against 
the joint assessment of their Melbourne undertaking by the local autho- 
rities of Prahran, Richmond, South Melbourne, St. Kilda and Malvern on 
the ground that, as no net profit was made on the past year's working, 
the assessment is unreasonable. The company claim that, under the 
Local Government Act, when the annual value of a concern is not readily 
atcerlainable, the a:sessment must in no case be less than 5 per cent. of 
the capital value of the fee simple, and that, if an assessment is made on 
this basis, the only rates payable would bein Richmond, where the power 
house is situated. 

Sydney City Council recently decided that the city electrical engineer 
(Mr. T. Rooke) should carry out and superintend future extensions of the 
electricity works, but the consulting engineers (Messrs. Preece & Cardew) 
have been retained to inspect any plant and machinery ordered in Europe. 

The city treasurer of Sydney (Mr. A. H. Solomon) recently reported 
that the capital expenditure to date on electricity supply was £245,866. 
and the commitments on contract £20,000. To meet capital expenditure 
made and in sight (£18,524) and the present bank overdraft (£13,711) 
£32,235 was required. It was decided to adopt Mr. Solomon's suggestion 
to raise £50,000 by sale of debentures from the treasury. 

At a recent meeting of the sub-committee formed from representatives 
of the Councils of the Melbourne suburban districts of Kew, Hawthorn, 
Malvern, Caulfield and St. Kilda to discuss the proposed electric tramway 
scheme it was stated that the capital coat of the proposed line (84 miles), 
with power house and equipment, would be about £8,000 per mile, or & 
total (inclading 16 cars) of about £80,000. The cost of operating would 
be £16,209, interest £3,200, and sinking fund £2,300, making total work- 
ing expenses £21,700 per annum. The annual receipts were estimated 
at £21,720. The sub-committee recommended that the Councils form a 
trust for the construction of the line, or, as an alternative, that they form 
a trust for the construction of the line by private enterprise. 


Battersea (I ondon).—After tho Ist prox. the charge for current 
for power is to be reduced from 14d. to Id. per unit. Reductions of 
the charges for current for lighting are under consideration. 


Beckenham.— The accounts for the past year show that since 
the electricity undertaking came into the hands of the Council in 
November last, the gross profit has been about £1,500. 


Blackrock (Ireland).— The Board of Trade have notified the 
Council that they will not revoke the 1901 electric lighting order 
until the end of the year. 

Messrs. Mills & Tomlinson have furnished the Council with particulars 
of their e'ectricity supply scheme, but consideration of the subject has 
been deferred for a fortnight. The Conncil's legal position as to trans- 
ferring their order is to be inquired into. 


Bridlington. — Sanction has been received to a loan of £5,580 for 
electricity supply extensions. The period of the loan is 16 years, 
and a deputation has been appointed to interview the President of 
the I. G. Board in order to obtain an extension of this period. 


_Burton-on-Trent.—The Corporation have decided to make mate- 
im 5 in the price of gas for power to compete with producer 
plants. 

In fixing these prices it has been assumed that a producer plant below 
10 u.r. cannot compete successfully against town gas, and the annual con- 
sumption on which the reduction takes place is what one would expect 
for producer plants of about 10 H. . capacity. There are, however, only 
two producer plants in the town at present. Electric power has pre- 
vented two other cases coming in, and the reductions in the price of gas 
bave also stopped several intending purchasers from installing producer 
plants. The Electricity committee have instructed the borough electrical 
engineer and tramways manager (Mr. P. J. Pringle) to report on reductions 
in the present prices for electric power, somewhat on the same basis as the 
reductions in the price for gas. 


Ceylon.—Colombo appears to be the only town in Ceylon which 
possesses a telephone exchange. This is situate in the centre of the 
business quarter, and has about 130 subscribers connected. 


Dunfermline.—Fife County Council have given their assent to 
the application of Dunfermline Council for a provisional electric 
lighting order, so far as the order relates to districts outside the burgh. 


Edinburgh.—The Tramways committee last week were informed 
that the syndicate who are promoting the scheme for constructing 
electric tramways between North Liberton, Dalkeith, Lasswade, 

‘osewell and Bonnyrigg, were willing to also construct lines to 
Waverley Bridge, and from Tollcross to Duddingston, &c. The 
syndicate are satisfied that the old cable conduit can be used forthe 
surface contact system, which they propose to adopt in the city, and 
the overhead trolley is to be used outside. 
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Electric Traction in Spain.—The Granada Electric Tramways 
Co. have been officially authorised to substitute electric traction for 
the present horse system on tramways between the Plaza Nueva 
and the Alhambra Granada. 


Fiume (Hungary).—The Municipality of Fiume are about to erect 
electricity generating works at an estimated cost of about £92,000, 
water power being utilised. 


Gosport.—The Gosport and Fareham Tramways Co. expect to be 
able to be supply electric current in this district by the end of April. 


Huddersfleld.— A special committee has been appointed to con- 
sider and report upon the charges for current for power. 


Inquest.—On Saturday an inquest was held on Ernest R. Bone, 
an electrician’s assistant, in the employ of the Central London 
Railway Co , who was killed at Notting Hill Gate sub-station on 
Wednesday last. 

Deceased bad worked on the railway for 11 months, and prior to this 
was in the Navy as a torpedo He was said to be fally acquainted 
with the usual dangers of his trade. 

RonERT Priny, electrical engineer at the Notting Hill Gate sub-station, 
said Bone was one of the day shift and relieved witness on Wednesday 
morning. They were discussing the advisability of some bolte being 
tightened on the high-tension board when Bone, in pointing to a bolt 
above the level of his head, accidentally touched the live bolt, and his 
hand was drawn to it and he became suspended. Witness dragged him 
down, and he became unconscious. A doctor was sent for and artificial 
respiration resorted to for two hours, but without effect. The four men 
emparen at the sub-station were all fully aware of the danger. They 
had rubber gloves to use, but these would have been no protection against 
the high-tension current. 

Mr. E. P. Grove, chief engineer of the Central London Railway, said 
the sub-station was used to convert current of 5,000 volts alternating to 
300 and then to 550 continuous. Work on that switchboard would not be 
attempted without cutting off the current. It was by inadvertence that 
deceased in raising his hand to point touched the live bolt. 

The jury returned a verdict of accidental death. 


Islington (London).—At a special meeting of the Council this 
(Friday) evening a proposal to alter the system of charging for 
electric current will be discussed. 


Kensington (Gondon).—The Kensington & Knightsbridge Elec- 
tric Lighting Co. recently offered to substitute arc lamps for incan- 
descent gas lamps in the principal thoroughfares of South Kensing- 
ton, but the offer has been declined by the Council, notwithstanding 
the Council's lighting engineer es'imated that the change would 
mean a saving of £100 annually, and the illuminating power would 
be 54,000 c.p. against the present 14,000c.p. 


Leek —An unopposed inquiry was held last week into the 
Council's application for permission to borrow £4,724 for extensions 
of their electricity undertaking. 


Light Railways.—The Board of Trade have confirmed the 
County of Middlesex (Waltham Cross and Enfield), the County 
of Hertford (Cheshunt) and the Blagdon and Pensford Light Railway 
Orders. 

The Light Railway Commissioners have rejected the scheme for 
the construction of a light railway from Bournemouth to Swanage. 


Llanelly.— An inquiry will be held on Tuesday into the applica- 
tion of the Council for permission to borrow £6,000 for electricity 
supply. The Council propose to take electricity in bulk from the 
South Wales Electrical Power Distribution Co. 


London County Oouncil.—At Tuesday's meeting St. Pancras 
received a loan of £12,100 for electric lighting. 

Cost of Coppcr.—The Highways committee reported in regard to the 
tenders of the Western Electric Go. and W. T. Glover & Co. for supply of 
cables (accepted on Nov. 4 last on the basis of the price of copper) that, 
ous to the rise of copper, an additional capital expenditure of £4,500 
would be necessary. 


In a report just presented to the Council by the controller it is 
stated that the total present commitments of the Council amount to 
£21,008,345 :— 

Proposals have also been approved which involve & further outlay of 
£4,018,845, including the construction and equipment of new tramways, 
£1,010,000 ; street improvements in connection with tramways, £359,570 ; 
and the establishment of an electric supply undertaking, £2,500,000 ; but 
the last three schemes will be submitted to the Council again, if Parlia- 
mentary powera are obtained, before they become actual commitments. 
Some of the proposals with regard to tramways have already been struck 
out of the 1906 bill, owing to the lack of consent by borough councils. 
An approximate estimate has been included of the cost of the completion 
of the work of recunstructing and equipping all the tramways in London 
for electric traction, as well as for the construction of the new lines for 
which powers have been obtained. The estimate does not contain any 
provision for street widenings beyond those which have already been 
approved. The total net liability of the Council after deducting assets, 
at Dec. 31, 1905, was £44,859,729. 

One of the tables deals with the commitments in respect of revenue- 
producing undertakings. In this case the balances of sums voted and 
outstanding amount to £4,278,117, including £3,699,530 for tramways. 
The latter figure is made up of £264,831 as the proportion of cost of 
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street widenings necessitated by the construction of tramways and 
13.13 4.699 for reconstruction works, construction of tramway subway, 
generating station and other buildings, cars and machinery. The esti- 
mated expenditure on tramway schemes approved, but not yet voted, 
amounts to £5,859,350. £3,600,000 is put down for tramways, showing a 
total contemplated expenditure on tramwaye of £7,299,530, excluding 
expenditure on schemes before Parliament. Assuming that the Council's 
projects before Parliament are approved and the capital expenditure in 
connection with them is voted the total gross debt of the Council, added 
to it3 commitments, will amount to £98,805,272. 


Marylebome —The net revenue account for nine months to 
Dec. 31 (after allowing for debit balance on March 31, 1905, of 
£5,143) showed a debit balance of only £3,264. 

The Electric Lighting committee anticipatea credit balance on the current 
quarter's gross revenue of £20,000. Interest charges will absorb £15,500 
of this, leaving an estimated net credit balance of £4,500. The balance 


in haud on the 31st inst. would be £1,236 instead of a debit balance of 
£3,374 as anticipated. 


Mur icipal Telephony.— The revenue statement and balance- 
sheet of the Guernsey States Telephone Department for the year to 
Dec. 30 last shows total liabilities of £38,922. 18s., including reserve 
for depreciation £5,989. 1s. 2d., and a contingencies’ reserve of 
4915. 7s. 6d.. which latter account includes the net profit for the 
year of £233. 11s. 1d. The assets include £30,956. 7s. 1d. on con- 
struction account, cash £3,528. 13s. 4d., Guernsey State bonds 
£2,700, stores, tools, furniture, &c., bringing up the total to the 
amount of the liabilities. The balance net profit on revenue 
account, after contributing £852. 11s. 4d. to reserve for depreciation 
and writing off £323. 58. 3d., cost cf old switchboard, was, as 
stated, £233. 118 Id. The total receipts for the year amounted 
to £4,756. 9s. Id.; working office and general expenses were 
£1,871. Ms. There was an increase in the number of subscribers’ 
lines on the year of 113, and on extension and other lines 16. The 
Increased mileage of overhead wires was 1084 miles, underground 
31 miles. The total number of calls over the system was 793,976. 
an increase of 47,578 on the year. 


The situation created by the rejection of the Hull Telephone com- 
mittee's recominenda'ion to sell the municipal telephone system to 
the National Telephone Co. was considered at the meeting of the 
Telephone committce on Monday. 

The Chairman (Coanciilor J. Brows) said he did not propose to take 
any action beyond placing the Coun:il's resolution on the minutes. 

Mr. Grin ELI. raised the question as to what authority the sub-committee 
had to enter into negotiations with the National Co. 

Councillor Brows said that within 48 hours of his speech at the last 
Council meetiog Portsmouth telephone department obtained from the 
L.G. Board sanction fora loan applied for about 12 months ago. 

Mr. OxnrLEn moved that the special sub-committee be instructed to 
take the best means of bringing directly before the attention of Parlia- 
ment the position of the Hull municipal telephone enterprise. They had 
& progressive and sympathetic Parliament, which, if it did not deal 
generously, would at all events deal justly and fairly with their case. This 
was agreed to. 

The manager (Mr. T. Hor«E) reported that the Sutton exchange had 
been opened, and that the Anlaby exchange would be open in a week or two. 


Penrith —The Council have asked the Board of Trade to defer 
the revocation of their 1900 provisional order. 


Presentation.—On Tuesday the staff and employés of Cardiff 
Corporation tramways presented the traffic superintendent (Mr. 
Howell J. David) with an illuminated address and a gold watch and 
chain, to commemorate the 15th year of his service. The pre:en- 
tation was made by the borough electrical engineer and tramways 
manager, Mr. Arthur Ellis. 


Provisional Order Transfer.— Notice is given of the intention 
of Eston District Council to transfer to Cleveland & Durham County 
Electric Power Co. their 1902 electric lighting order. Objections 
to Board of Trade by April 27. 


Reccgnising Bravery.— In our issue of Jan. 19 we recorded tlie 
death, at Bath Corporation electricity works, of an engine driver 
named J. A. Gibbons, who, on the preceding Sunday, lost his life 
in a e attempt to save a boy from drowning inthe Avon We 
are pleased to announce that the fund for the benefit of the widow 
and children of deceased, which the mayor promptly initiated, 
reached £659. 8s. 3d. 


St. Helens.—The salary of the borough electrical engineer (Mr. 
E. M. Hollingsworth) has been increased by £50 per annum. ` 

The charge for electric current fo: private lighting has been 
reduced from 44d. to 34d. per unit. 


B:. Pancras.— For the quarter ended Dec. 31 the Council's elec- 
tricity department sold 1.520,779 units of electric current for private 
lighting, against 1,395,017 in the corresponding quarter of 1904, the 
receipts being £17,918 and £17,419 respectively. 590,856 units 
were supplied for street lighting, against 481,914 in 1904. The 
number of consumers was 2,741, against 2,454. 


Shipley.—The salary of th» electrical engineer (Mr. S. D. Scho- 
field) has been increased to £275 per annum. 


Stepney (London).—Alter conferring with the consulting engi 
neer (Mr. Arthur Wright) and the borough electrical engineer (Mr. 
W. C. P. Tapper) the Lighting committee have decided to offer 
large long-hour consumers of current an alternative rate of charging 
—viz., 5s. per annum per 8 c.p. lamp demanded, and 5. d. per unit 
for all electricity consumed. Consumers are also to have the option 
of being charged for electrical energy for power at 5s. per electrical 
horse-power (taken at 750 watts) demanded per month and id. per 
unit for all electricity consumed, or at the existing rate of ld. per 
unit. Prepayment meters are to be introduced into the borough, 
n s 1 for current supplied through these have not yet 

een fixed. 


Stourbridge.—A further discussion on electricity supply took 
place at the Council meeting on Monday. . 

The Electric Power committee submitted a draft agreement for the 
transfer of the Stourbridge 1899 Order to the Shropshire, Worcestershire 
& Staffordshire Electric Power Co. The agreement was, however, re- 
ferred back to the committee for further negotiations and report, with 
an instruction that the Council is dissatisfied with the texm: of the 
repurchase clause. 


Tramwaymens' Wages.—Manchester Tramways committee dis- 
cussed on Tuesday the demand by employés ofthe tramways depart- 
ment for payment of 50 per cent. extra for Sunday work. The 
Tramway Workers’ Union representatives have assented to the 
proposal that the question should be referred to an arbitrator 
appointed by the Board of Trade. 


Walmer.—The Council have asked a committee to report upon 
the possibility of transferring their provisional order, 190.3, to a com: 
pany, as the Board of Trade have refused sanction to the scheme 
submitted by Edmundson's Electricity Corpn. 


West Bromwich.—The Corporation decided on Monday to allo- 
cate £800 out of the profit on the year's working of the electricity 
undertaking to relief of rates. 


West Ham.—From to-morrow (Saturday) the Corporation's 
charge for electric current will be 3d. per unit, less discounts, and 
after June 30 the price of current for power will be 1d.. less discounts. 


The borough treasurer estimates there will be no loss on the 
electric lighting undertaking for the year ending the 81st inst., 
and the £2,000 provided as estimated deficiency will not, therefore, 
be required. In the ensuing year he considers the undertaking will 
again pay its way. 

The estimated profit available from the tramways undertaking for the 
year ia £15,000, and £8,000 of this is to be given in aid of borough rates, 
the balance being placed to reserve. 

Plans are being prepared for the track and overhead equipment for the 
short length of tramway at Forest Gate, to form a junction with Leyton 
Council’s tramways. 


Willesden.— Draft forms of agreement for hiring and hire pur- 
chase of electric motors were approved by the Council on Tuesday. 

The consulting and resident electrical engineera (Mr. Rathven Murray 
and Mr. Bruce) submitted a scale of charges for large power consumers. 
Under this arrangement, for each Ek. H.. demanded 16s. per quarter is to 
be charged, and the price per unit is to vary from 0°9d. for consumers of 
not less than 4,700 units per quarter to O0 5d. for consumers over 50,000 
per quarter. The charge is in no case to exceed 14d. per unit. | 


Wireless Telephony.— Mr. J. B. Spence, British Consul at 
Trieste, reports that two residents of that city have invented a new 
system of wireless telephony. The report states that on March 2nd, 
experiments were conducted at Trieste in the presence of the 
governor, the mayor and other leading local authorities, and proved 
entirely successful. 


York .— The consulting engineer (Mr. Hutchinson), who was 
called in to report upon the recent accident to the machinery at the 
electricity works, reports that 

The accident was caused solely by deficient lubrication, and recom- 
mends that River Foss water should not be used for the boilera, unless 
after special treatment. The report also states that it appears that more 
attention had been paid to, and more money expended upon, labour-saving 
appliances than to the upkeep of the actual generating plant. The plan 
of employing students was not one that could be recommended unless they 
were under the charge of some one with wider and more varied experi- 
ence. Mr. Hutchinson adds that the staff appeara to be ample for the 
requirements of the station so far as numbers are concerned, but that no 
shift should be worked without a man in charge of the engines, and these 
men should be men of greater experienco. 


Dinners.—The Royal Naval electricians held their annual dinner 
at Portsmouth recently. 

The Chairman (Mr. Howarp Owen) said the officers of H. M. S. Vernon 
(some of whom were present) were just and high principled, and the 
electricians were proud to serve under them. Mr. Owen afterwards gave 
some particulars of the Royal Naval Electricians’ Benevolent Clab. With 
regard to the qualifications of electricians, the course they were going 
through on the Vernon was a very severe one, but afier passing through 
it and the examination members of their profession would be thoroughly 
qualified to take up positions as electricians on any first-class battleship 
or cruiser in the Navy. 
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The male staff of the Blackburn district of the National Tele- 
phone Co. held their annual dinner on Saturday last. 

The district manager (Mr. C. Remington, M.LE.E.), who presided, re- 
gretted the inability of Mr. Shepherd and Mr, Prout from being present, 
but he was gratified to have amongst them Mr. Ashton (Lancaster) and 
Mr. Arthur (Preston). He alluded to the good feeling existing between 
the various departments of the huge concern of which they were all 
representatives. A smoking concert followed the dinner. 

Electro-Harmonic Society.— We would remind our readers that 
the last smoking concert of the season will be held this (Friday) 
evening in the King’s Hall of the Holborn Restaurant, London, còm- 
mencing at 8 o'clock. The occasion will be & memorable one, as 
presentations are to be made to Mr. Alabaster, Mr, Gatehouse and 
Mr. Izard, as some recognition of their excellent services to tho 
members of the Society in connection with these concerts, which 
have now reached the completion of the 20th season. A record 
gathering of members and their guests is anticipated to support 
Col. R. E. Crompton, C.B., in the chair. 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s., or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attenticn in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to day of publication. All mere lists of members 
of Societies and Institutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders’ purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable werk the most complete book of the kind ever 
published. ö Mee : 

A full Digest of Contents will be sent post iff on request. 


TENDERS INVITED. 


Salford’ Electricity committee invite tenders for supply and 
erection of 750 kw. steam turbo-generator and condensing plant. 
Plans, specification, &c., from the borough electrical engineer, 
Pendleton. Tenders by April 21 tothe town clerk, Mr. L. C. Evans, 
Town Hall, Salford. See al:o an advertisement. 

Belfast Tramways and Electricity committee invite tenders for 
supply and erection of coal and ash conveying plant, bunkers and 
chain grate mechanical stokers. Specification, with form of con- 
tract, from the city electrical engineer, Mr. Victor A. H. M‘Cowen, 
M.I.E.E., M.I.Mech.E. Tenders by 11 a.m. April 16 to Sir Samuel 
Black, Town Hall, Belfast. See an advertisement. 

Exeter Corporation invite tenders for the electrical overhead 
equipment of about £ mile of route length of tramway. Specifica- 
tions from the c:ty electrical engineer (Mr. H. D. Munro), 184, 
Sidwell-street, Exeter. Tenders to the town clerk (Mr. H. Lloyd 
Parry), 8, Southernhay West, Exeter, by April 11. 
advertisement. 

Exeter Corporation also want tenders by April 11 for construction 
and bonding of about 3 mile single track electric tramway and 
erection of two additional bays at car depot. 

Aston Guardians invite tenders for a complete telephone installa- 
tion toconnect the various blocks of buildings forming their workhouse 
at Gravelly-hill, Birmingham. Plans, &c., from the consulting 
electrical engineer( Mr. W. H. Whitehouse, M.I.E.E.), 874, Waterloo- 
st., Birmingham. Tenders to the Clerk to the Guardians by 2nd prox. 
See an advertisement. 

The directors of the Lancashire € Yorkshire Railway Co. invite 
tenders for 12 months’ supply of various stores and requirements, 
including signal and telegraph fittings, signal, telegraph and elec- 
tric light wires, steel tubes for boilers, cold and hot drawn weldless 
steel tubing, iron castings, lead, engine packing, &c. Tenders, ad- 
dressed to the directors, to be lodged by 10 a.m. April 2 with the 
secretary (Mr. R. C. Irwin), Hunt's Bank, Manchester. 


Leeds Electricity committee invite tenders for one or two sets of 
electric generating and condensing plant, each comprising a steam 
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turbine, two-phase alternator and exciter of 8,000 kw. capacity, 
electrically-driven surface-condensing plant, and the necessary pipes 
and valves. Preference will be given to tenders for plant of British 
manufacture. Tenders to town clerk (Mr. Robert E. Fox) by 10a.m. 
April 9. 

Sunderland Corporation invite tenders for supply and erection of 
steam exhaust and other pipes in connection with the extension of 
their Hylton-road electricity station. Tenders (addressed to chairman 
of Electricity and Lighting committee) to the town clerk (Mr. 
Fras. M. Bowey), Town Hall, Sunderland, by noon April 4. 


Tenders are wanted by April 8 for supplying Mid Lothian and 
Peebles District Asylum (Rosslynlee) with electrical fittings, iron. 
mongery, &c., for six months. Forms of tender from the clerk, 
19, Heriot-row, Edinburgh. l 

Leyton Urban District Council invite tenders for supply and 
erection of a traction switchboard. Tenders to be delivered at the 
meeting of the Electric Light committee to be held at the Town 
Hall, Leyton, on April 9, at 7:80 p.m. 

Devonport Corporation require tenders by noon April 12 for 12 
months’ supply of stores for the electricity department. 

Bristol Docks committee want tenders by 10 a.m. April 18 for 
electric lighting of the tobacco warehouse, Cumberland Basin. 

The Norwegian State Railway authorities are inviting tenders 
for supply of telegraph materials, including 40,000 kilos 4mm. and 
6,000 kilos 3mm. galvanised iron wire and 12,500 large and small 
insulators. Tenders by April 6 to Statsbanernes Hovedkasserer, 
1, Jernbanetorvet, Christiania, from which address copies of the 
specification can be obtained. 


TENDERS RECEIVED AND ACCEPTED. 


In July, 1905, Mussoorie (India) Municipal Board invited offers 
for the supply and erection of plant, &c., for a hydro-electric and 
water works scheme, and numerous tenders were received from the 
undermentioned firms. There were many alternatives offered by 
the tendering firms. As the price of the pipes differed so consider 
ably they were separated from tne main body of the contract. :— 


Without With 
| power pipes. power pipes. 

Bruce Peebles & Co. (accepted) ........ £14,385 .... £22,395 
T. Scott Andersen 8,906 .... 26,906 
Greaves, Cotton & Coo. 18,846 23,146 
Keymer& ooo. basen 17,168 21,916 
RAM asm 8 ——— M 16,443 22,743 
Schroder, Smidt & Co 16,206 23,190 
O. Steal & (GO. 16,199 25,508 
Crompton & o... 16,166 20,079 
Siemens Bros, & (Co. 16,122 19,335 
Jessop & Co. ........ C 15,457 22,442 
Kilburn & d . 8 15,162 20,341 
Bombay Electric (bo 14,808 . 26,348 
Lahmeyer Electrical Co.............. . 14482 .... — 

Burn & Co. i couse s AER DS 18,994 .... 17,982 
Gavin, Jones & Soon. 18,612 .. 20,787 
Brosh C60... oes de Es e... 13,538 .... 21,093 
Johnson & Phillips .................. 13,060 .... 20,960 

Glasgow Corporation have placed with Witting, Eborall & Co., 


Temple Bar House, London, E.C., the construction of all the 
additional high pressure switch gear required in connection with 
the extensions to the Port Dundas power station, amounting to about 
nine completed and ten blank panels. This practically doubles the 
capacity of the original portion of the board, also executed by 
Witting, Eborall & Co., and the completed board will control and 
distribute energy at 6,600 volts from the 3,000 kw. three-phase 
generating plants, whose total capacity will eventually be 20,000 kw. 
The value of the work already done and in hand is approximately 
£10,000. 


London County Council have accepted the tender of the Froding: 
liam Iron & Steel Co. at £2,750 for supply of slot rails for tramway’ 
along Kingsland-road, N.E. Steel, Peech & Tozer tendered at 
£3,640. 14:., and P. & W. MacLellan at £3,640. 3s. 

The offer of Dick, Kerr & Co. to execute the road work and platelsying 
for rcoonstructing the tramway in the Goswell.road, on the same schedule 
of prices as those on which they are reconstructing tramways 10 the 
vicinity, waa accepted. It was also agreed that the contract entered into 
with Reid Bros. on Oct. 10 for reconstruction work for tramways b? 
extended to include the laying of cable ducts on the northern system at 
a co:t not exceeding £33,000. 

Battersea (London) Council have accepted the tender of the 
Falkirk Iron Co. for 80 arc-lamp columns at £910. 6s., and those of 
the British Thomson-Houston and Edison & Swan Cos. for 8¢P. 
and 16 c.p. incandescent lamps, the former at 71d. each and the latter 
at 84d. each. 

Bruce Peebles & Co. have received from C. A. Parsons & Co. An 
order for an 800 kw. 2,000 volt 50 period single-phase turbo. tz - 
alternator for Shanghai municipality. This machine runs at 1? 
revs, and the order includes direct-coupled exciter. - 

Chepstow Council recently invited tenders for public lighting. 
The Gas Co. tendered for 27 all-night and 51 short-period lamps: an 
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the Electric Lighting Co. for 9 all-night and 18 short-period 
lamps. It has been decided to accept the latter tender for the 
all-night lamps and the former tender for the remainder. 


Marylebone (London) Council received 27 tenders for the annual 
supply of engine room stores for the electricity department, and 
accepted the offers of the following firms; Hobdell. Way & Co., 
W. H. Willeox & Co., W. T. Henley's Co., Baxter & Caunter, the 
British Insulated & Helsby Cables, and Geipel & Lange. 

Bruce Peebles & Co. have secured an order from Sunderland Cor- 
poration for a 250 kw. motor-generator for the Pallion sub-station. 
This machine runs at 500 revs. and 50 periods, the alternating. 
current voltage being 5,000 and the continuous current 250. 

The Admiralty have placed with the British Thomson-Houston 
Co. an order for 5 5 l. p., 10 10 H. P. and 2 50 n.r. motors and rheo- 
stats for use at Chatham dockyards. 

The following tenders have been received by London County 
Council for fish plates for side-slot rails :— 

Continuous Rail Joint Co. (accepted)...... TP £523 

P. & W. MacLellan ...... „6 . . 628 
The tenders of the Frodingham Iron & Steel Co. and from Steel, Peech 
& Tozer were not to specification and incomplete respectively. 


Great Grimsby Corporation have accepted the tender of the Chain 
Belt Engineering Co. for an automatic coal weigher and motor for 
the electricity department at £136. 

The D.P. Battery Co,, Lumford Mills, Bakewell, Derbyshire, 
have secured the order for 230 L.L. 19 plate cells for Newmarket 
central station. 


Topsham Parish Council have unanimously accepted the tender 
of the Topsham Electric Supply Co. for street lighting, at 27s. 6d. 
per lamp per annum. 


Cardiff Corporation have accepted the tender of Balcke & Co. for 
^ cooling tower at the power station at 42,440. 


The tender of Thompson Bros. at £40 has been accepted by 
Bridgwater Council for wiring the Bridgwater new tree library. 

Sculcoates Guardians have accepted the tender of H. Hyde for 
electrical work at the workhouse for the ensuing year. 

Leyton Council have accepted the tender of Callender's Co. for 


underground feeders, and that of S. Zylberlast for condenser and 
water cooler. 


West Ham Corporation have accepted the tender of the General 
Electric Co. for a motor-generator at £1,190. 

Canterbury Council have accepted the tender of the Chloride Elec- 
trical Storage Co. for a Highfield semi-:utomatic booster at £269. 


City of London Corporation have accepted the tender of J. H. 
Golding for wiring the new buildings at the city mortuary. 


Tramcar Brakes.—The British Westinghouse Co. has received 
an order from London County Council for 334 brake equipments 
for as many cars, making, when this contract is completed, in all 
400 L.C.C. cars which will be equipped with the Westinghouse 
magnetic brake. 


BUSINESS NOTICES. 


Mr. W. E. Warrilow, A.M.I.E.E., informs us that he is resigning 
the editorship of the * Electrical Magazine," and will shortly start 
business as electrical publicity expert and consulting engineer. Mr. 


Warrilow's business address is 49, Mildred-avenue, Watford, Herts. 


Messrs. Harris, Lec & Co. (Ltd.) (electrical and mechanical 
engineers, of Johannesburg), are expecting one of their directors 
(Mr. R. F. Botting), at the end of March, at their London offices, 
166 Queen Victoria street, E.C., where he can be seen by appoint- 
ment. 

Mr. T. Roland Wollaston, M.1.Mech.E., consulting engineer, has 
removed to Lord's Chambera, 26, Corporation-street, Manchester. 

The address of the Electrofons Co. is now Lord's Chambers, 26, 
Corporation-street, Manchester. 

Chas. Ernest Carr Button and Geo. Hy. Carrington, electrical 
engineers, 31, High-street, Crewe, have dissolved partnership. 
Debts by Mr. Carrington, who continues 


Mr. W. P. Durtnall, A.M I. E. E., chief electrical and mechanical 
engineer for London and South of England branch of Walsall Elec. 
trical Co. has resigned in order to take up an appointment with 
Mr. E. W. Hart, Luton, who is developing the Hart-Durtnall sys- 
tem of power transmission on motor vehicles. 


It is announced that the British Automatic Telephone Synd. (Ltd.) 
has secured the British patent for the Lorimer telephone system. 


Messrs. Bowman and A. C. Curtis Hayward, A.I.E.E., solicitors, 
ave removed from 21, Bedford-row, to Maxwell House, Arundel- 
street, London, W.C. 


Cable Makers’ Association.—We are informed that Messrs. 
Johnson & Phillips (Ltd.) have been elected members of the Cable 
Makers’ Association, and that the company’s standard wires will in 
future bear the official labels authorised by that association. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Arthur Herbt. Sparkes, formerly of Nightingale Workshops, 
Hornsey-road, N., and 81, Kirby-street, E.C., London (lately trading 
with Richd. Bennett as A. Herbert & Co., electricians, and with 
Wm. Carter, as electrical engineers), has been adjudicated bankrupt. 
The first meeting of creditors will take place on April 2 and the 
public examination on May 1 at Bankruptcy-buildings, London, W.C. 

Claims against the Atmospheric Electrical Purification Co. (Ltd.) 
by May 4 to Mr. E. E. Groome, 21, Spring-gardens, Manchester. 

Vazson, Easterbrook & Co. (Ltd.) is being wound up voluntarily. 
W. A. Richards and H. E. P. Beard, Hooles-chambers, Bank-strect, 
Sheftield, are liquidators. 


Plant, for Sale—The New Spa & Gardens (Ltd.), Bridlington, 
have somo electric lighting plant (a dynamo, gas engine, switch- 
board, &c.) for sale. See an advertisement. 


Premises to Let.—Mr. Alfred Kirkland, 113, Cottenham-road, 
Upper Holloway, London, N., advertises an extensive new factory 
to let. 

Automobile Bxhibition. —The Automobile Exhibition now being 
held at the Agricultural Hall, London, illustrates effectively the 
rapid advances which are being made in inechanically-propelled 
vehicles, and, although in point of numbers petrol-engined cars hold 
the field, for handsomenness of design and generally smart turnout 
the electrically-propelled vehicles on show easily hold their own. 
This is particularly the case with the landaulets, victorias and 
coupés exhibited by the KRIEGER ELECTRIC CARRIAGE SYND. The 
IMPROVED ELECTRIC Traction (Ltp.) also show a smart electric 
delivery van as well as a well-designed cab This company are 
prepared to supply their improved electric vans on hire, made and 
painted to customers’ requirements, at an inclusive sum of five 
guineas per week for van, driver, power, care and upkeep, and all 
legal responsibility while in use by the hirer, This looks like business 


Mxssne. S. Suita & Sons’ New COMBINATION WATCH, ANEROID AND 
COMPASS. 


Among the general exhibitors, Messrs. S. Surra & Son, of 9, Strand, 
London, W.C. (stand 323), have a large and interesting display of their 
“ Perfect ” speed indicators, motor watches, communicators, milometers 
and other high-class specialities and fittings for motors. We illustrate 
herewith a new combination of watch, aneroid and compass. Messrs. 
Smith & Son’s exhibit is the largest and finest display of these motor 
accessories yet made in this country, and includes the firm’s new depar- 
ture, the famous Radium lamp. The “Perfect” speed indicator 
registers up to 10,000 miles, and is an ideal trip recorder. There are 
now: thousands of these instruments in use under the firms's guarantee 
for one year. These indicators are supplied with a variety of automatic 
and other simple deviees to fit them for all kinds of operations on the 
car. The combination which we illustrate herewith can be fitted to any 
of these indicators and is a new and patented idea. The elegtric commu- 
nicator, which is employed for communicating from the interior of the car 
with the driver, comprises different coloured lamps for direction signe, 
the idea being that the driver, after a short use of the instrument, will 
learn to understand the meaning of each different colouredlamp. Motor 
timepieces, chronographs and watches, reflectors, the milometer (a per- 
fect recorder, registering up to 10,000 miles) are also shown by this firm, 
as well as the latest novelties in motor jewellery. 

Of sparking coils there is a goodly number, those shown by Marconi’s 
Wireless Telegraph Co. being excellent examples, giving a “fat and 
fiery spark." Mr, J. A. Ryley shows “ Vita” sparking plugs and “ Eclair ” 
cols, and Messrs, John C. Fuller & Son, Wick-laue, Bow, London, E., 
exhibit accumulators, trembling coils, charging batteries, electric head- 
lights and rearlamps, test lamps, &o. J. C. Lyell & Co. show ‘‘ Lemale "' 
self-starters, sparking-plugs, coils, &c.; Geipel & Lange Vulcan 
speed indicators, odometers, auto-tremblers and hot-wire voltmeters ; 
Joseph Kaye & Sons their noted oiloans in seamless copper, brass and 
steel; and the Accessible Battery & Engineering Co. ignition batteries, 
charging apparatus, ammeters, voltmeters and hydrometers. 

The Exhibition remains open until to-morrow (Saturday) evening, and 
is well worthy a visit. 
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A New Switch.— Messrs. Sperryn & Co., of Birmingham, have 
brought out a new form of tumb er switch, to which they have 
given the name Faultless Switch.“ The main feature of the 
arrangement is that all the brass work is attached to a fibre disc, as 
shown in Fig. 1, so that the whole may be removed for inspection 
without disturbing the porcelain base (Fig. 2). There are no screw 
heads or other metal work at the back of the base, and the screws 
holding the switch on to the base screw into brass nuts embedded 
in the china, these having been slipped in through slots from the 
side and held in place by cement. Altogether, the details are well 


Fio. 1. Tne *FacrnrLEss ! Swrreu. Via. 2. 
thought out, and the switch appears substantial and well made. 
Several sizes up to 30 amperes are made, and these are listed with 
plain or artistic brass covers. A spring toggle joint provides a quick 
make as well as a quick break action. 


Roller Beariogs.—The subject of Forced Lubrication” was 
discussed in a Paper read before the Scientific Society of the Tech- 
nical College of Glasgow on March 17, and in the course of the 
Paper it was stated that a large number of roller bearings supplied 
by the Empire Roller Bearings Co., of Westminster, London, for 
Nobel's Explosive Factory had been found to give the utmost satis- 
faction. After ten months’ hard running one of the bearings was 
taken out and examined the day before the lecture and was found 
to be in perfect condition. Another point made on behalf of roller 
bearings was that by their use Messrs. Nobel were able to increase 
the number of cartridge packing machines running from one engine 
from 19 to 46, with an increase of only two hour. power, and that 
the percentage of saving in the oil bill had been nearly 90 per cent. 


Tramcar Meters — We illustrate herewith a new type of tramcar 
meter which is being placed on the market by the Electrical Co., 
121-125, Charing 
Cross.road, Lon- 
don, W.C. It is 
claimed for this 
watthour meter 
that it possesses 
some novel points: 
It is hung on a 
patent spring base, 
and the consump- 
tion in units is re- 
corded on a cyclo- 
meter type dial. 
The Electrical Co 
have particulars 
available,which can 
be obtained from 
the meter depart- 
ment at the above 
address. 


Silver. CW. The appellation “ Silvertown ” has come to be 
regarded in the electrical industry as belonging exclusively to the 
manufactures of the India Rubber, Gutta Percha & Telegraph Works 
Co. (Ltd.), whose works at Silvertown occupy an area of more than 
1" acres on the north bank of the Thames, close to the Silvertown 
station of the G. E. R. These are, however, not the only works owned 
by the company, for at Persan Beaumont, in France, another large 
block of works premises is devoted to the manufacture of the goods 
for which the India Rubber Co. is famed all over the world. At 
Silvertown there are permanently employed about 3,000 hands, and 
this number is largely exceeded on occasions when large contracts 
are in hand. At Persan about 800 hands are similarly employed. 
Besides tlie extensive oflice premises at Cannon-street, London, the 
company have distributing offices in the Boulevard Sebastopol, 
Paris, and agency premises in Melbourne, Sydney, Perth and Bris- 
bane (Australia), in Calcutta (India), in Buenos Ayres (South 
America), in Durban and Johannesburg (South Africa), as well as 
12 representative establishments in the largest towns of the United 
Kingdom. It is, however, to a description of the fine Silvertown 
works of the company that a booklet has recently been devoted, a 
copy of which is before us. The frontispie:e shows the well-equipped 
electricity generating station at the company's works, where a range 
of Silvertown dynamos are installed. The Silvertown buildings are 
arranged in blocks, so disposed as to suit the requirements of the 


various departments of this huge business, and the whole of the 
factory and approaches are lighted by electricity, both arc and 
incandescent lamps being employed. There are over 40 boilers in 
use at Silvertown, involving a weekly consumption of coal exceed- 
ing 1,000 tons. The sections into which the works premises are 
divided include the india-rubber department, which takes a promi- 
nent part in the manufactures of the company, the submarine cable 
department, and the electric lighting department, which, when 
originally erected in 1882 was the largest private plant in the 
United Kingdom. At the present time, in addition to two 250 B. p. 
marine type engines and two 200 H. p. stand-by direct-coupled 
sets, the machinery laid down in this department comprises one 
1,100 H.P. engine and dynamo and four 500 f. P. sets working at 150lbs. 
pressure. Current is supplied to the equivalent of 14,000 8 c p. 
lamps for lighting and over 200 motors, of 1 to 150 H. P., drive the 
miscellaneous assemblage of machines which the varied manu- 
factures of the Silvertown Company employ. In this department 
the Silvertown electric light cables are manufactured, as well 
as dynamos and motors, which form a very large branch of the 
company’s manufacturing operations. The instrument department 
at Silvertown is occupied in the manufacture of electrical and 
other instruments for which the Company have for many 
years experienced a large and increasing demand. In this 
department the Company’s special type of switchboards are 
assembled, the heavier work required in the manufacture of the 
boards being executed in a separate department provided with 
special tools and machinery. A very large business is done in 
carbons and batteries, and departments are set aside for the manu- 
facture of these goods. Besides the manufacture of electrical goo is 
in the india-rubber department, this is, as the Company's title indi- 
cates, one of the chief branches of the business, and no department 
has shown greater advance than this, for the company have for 
many years held a prominent place in the manufacture of india- 
rubber goods of all kinds, including beltings, hose, waterproof 
fabrics, tyres, golf and lawn tennis balls, and the multifarious articles 
of commerce in which india-rubber forms a chief place. Testing 
departments, torpedo shops, and various other sectional depart. 
ments, go to make up the large works at Silvertown, and we cannot 
do better than refer our readers t> the booklet under review for a 
complete description of the works and illustrations of some of the 
fine machines which are installed therein. 


Jabilee Celebration.—We have received from Dr. Heinr. Traun 
& Sons’ London agency (of which Mr. F. Winter, 8, Redcross- 
street, E.C., is manager) a neatly printed and profusely illustrated 
booklet giving particulars of the history of the founding and develop. 
ment of the firm. The booklet was sent out on the occasion of the 
celebration of the fiftieth anniversary of the founding of the firm, 
which took place at Hamburg on Feb. 17 last, when the firin in- 
vited about 400 guests to a banquet, and afterwards about 4,000 
persors (workmen and their friends) were invited and were present 
at a concert and ball. The senior partner of the firm (Senator Dr. 
Traun) divided on that occasion £5,000 among his workpeople. 


Catalogues, &c.—Messrs Crompton & Co. have issued a well. 
arranged list of open-type continuous-current dynamos from 5 kw. 
to 250kw. The various sizes are listed for standard outputs at 
110, 220 and 440 volts, and the larger machines also at 500 volts. 
The smaller dynamos are also standardised for 185 volts for use in 
charging batteries for 100 volt installations. Opposite the dimen- 
sion sketches and tables of net and gross weights for each size is 
to be found the table of outputs at the above voltages with stan- 
dard windings, and an unusually complete price list of extras and 
spares. The smaller machines up to about 40 kw. are 4 pole with 
unsplit frames; above this size they are of 6-pole type with 
split frames. Channel section yokes are employed above about 
120kw., and in the whole range of sizes, even up to 250kw , the 
brush gear is supported from the bearing bracket The tempera. 
ture rise for which the machines are rated is not mentioned, but the 
permissible overloads are given as 25 per cent. for one hour and 50 
per cent. momentarily. 

‘Another new list issued by Crompton & Co. deals with the com. 
pany's C.B.H. type circuit breakers. These can also be opened 
and closed by hand, so that they do not require switches in series, 
and a quick-make action takes place as well as a quick-break. The 
switch, however, cannot be held closed in the event of an overload. 
The main laminated brush contact is of the usual type, but acts 
vertically instead of springing out away from the board. Two 
auxiliary contacts are provided, one of which is fitted with a mag. 
netic blow-out. A thermal form of release, having a certain amount 
of time lag, can be provided in some cases as an alternative to the 
magnetic release, or a retarding device can be applied to the latter. 
The circuit-breakers are listed in the single, double and triple- pole 
forms with overload, minimum, no voltage, or reverse current 
releases, or a combination of more than one of these, in sizes up to 
2,300 amperes. The single-pole type is compact, but the two and 
three-pole types occupy a rather excessive amount of vertical 
space, as they practically consist of a series of separate circuit- 
breakers mounted one above the other. 
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A new list of current prices of Simplex steel conduit has just been 
issued by the Simplex Steel Conduit Co., and can be obtained on 
application. Although consisting of only four quarto pages, the 
Simplex Co. have, as usual, contrived to include a large range of 
prices and a mass of illustrations showing the parts of Simplex tubes 
and fittings which can be supplied from stock at the company's 
various depots. 

Two new price lists have been issued by A. Reyrolle & Co, of 
Hebburn-on-Tyne. The first of these (No. 25) deals with tank 
switches of the three-phase oil-break type, the design and manufac- 
ture of which this firm have made a speciality for some years past. 
The switches listed are suitable for use with any class or make of 
switch gear. The second list (No. 26) deals with motor starters 
and speed regulators, and includes the firm's special construction of 
resistance, which is made without resistance wires, and, consequently, 
reduces the risk of failure and stoppage due to faulty operation or 
overloading. It is claimed for this apparatus that the mechanical 
construction is very reliable and strong. Messrs. Reyrolle point 
out that there is already an increasing demand for this apparatus as 
a speed regulator and also as a double lever motor starter for use in 
cases where it is specified that the automatic overload release must 
operate in all positions during the starting operation. The firm will 
be in a position shortly to supply all standard sizes from stock. 


A set of price lists of new type mechanical, electrical and scientific 
high grade instruments of precision have been prepared for publica- 
tion by Clark Fisher & Wadsworth, Gordon Works, Ealing, London, 
W. The lists cover a wide range of electrical instruments, including 
galvanometers, dynamometers, wattmeters, voltmeters, and ampere 


Tue 'Gorvon” TEST Set. 


meters, &c., together with a complete testing set (the Gordon ”). 
Resistances, rheostats, bridges, &c., keys and switches, are each 
described and priced in this compact set of illustrated sheets. Copies 
of the list can be obtained on application. The Gordon testing 
set is shown in the accompanying illustration, and is designed to 
meet the want of a set in which extreme accuracy, convenience and 
weight, accompanied by high-class workmanship, are the desiderata. 
Shunts are provided (fitted in a separate leather case) for 150, 300 
and 750 amperes. These have very massive terminals enabling full 
size cables to be clamped in. 


The Tyacke"’ water softener is well described and illustrated 
in a pimphlet issued by James Gordon & Co., 52, Lime-street, 
London, E C. 

New lists of Holophane " globes for Nernst electric lamps have 
been issued by the Electrical Company and by the A.E.G. English 
Mfg. Co. A good description of a wide range of these radiators, as 
well as some good illustrations of Nernst lamps fitted with various 
types of Holophane " globes, are included. 

Catalogues Nos. 111 and 132, issued by Fe:ranti Limited, Hollin- 
wood, Lancs., deal respectively with Ferranti box type rheostats 
and Ferranti patent water resistance cut-outs. Both pieces of 
apparatus are illustrated and described in the lists. 


W. F. Dixon & Co., of Manchester, forward two circulars giving 
particulars of Dixon's Buffalo raw hide silent pinions and gears. 


_ Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from March 21 to 27, with the ports of 
destination :— 

Aden, £120; Africa—Alexandria, £145; Chinde, £190 (telegraph 
material); Durban, £2,469 (including £1,820 telegraph material); East 
London, £50 ; Port Elizabeth, £8 ; Port Said, £10; Sekondi, £7 ; Suakim, 
£591 (including £580 telegraph material). Argentina—Buenos Ayres, 
£2,699 (including £652 telegraph material); Rosario, £63 (telegraph 
material). Australasia—Adelaide, £100; Auckland, £77; Brisbane, 
£744; Fremantle £1,236; Geraldton, £40; Melbourne, £318 (including 
£224 telegraph material); Newcastle, £10; Perth, £16; Sydney, £1,487 
(including £120 telegraph material) Belgium—Ghent, £105. Brazil— 
Rio Janeiro, £227. Canada—Montreal, £37. Ceylon—Colombo, £146. 
Chili—Valparaiso, £254. China—Hankow, £089 ; Shanghai, £208, and 
102 tons iron telegraph poles, Venmark—Copenhagen, £40. France 
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Boul , £55. Germany—Hamburg, £18. Holland—Amsterdam, £233 
(including £173 telegraph material). Hong Kong, £62. India—Bombay, 
£1,740 (including £103 telegraph material); Calcutta, £3,456 (including 
£290 telegraph material); Karachi, £21; Madras, £900 (telegraph 
material. Japan—Moji, £159; Nagasaki, £12; Yokohama, £715. 
Malta, £25. Mauritius, £1,596 (including £22 telegraph material). 
North Atlantic, £5,315 (submarine cable). Norway—Christiania, £286 
eere material) !Peru—Callos, £170 (telegraph material). Philip- 
pines—Manila,"£1,096. Portugal — Lisbon, £83. Siam—Bangkok, £91 
Straits Setilements—Penang, £68 ; Singapore, £351. Sweden — Gothenburg, 
£29; Stockholm, £39; (telegraph material). Urwuguay—Monte Video, 
£70. U.S.A.—New York, £485. West Indies—Antigua, £20; Trinidad, 
£57. Total, £29,932, against £15,505 in the corresponding week last 
year (March 22 to 28). 


PATENT RECORD. 
SPECIFICATIONS PUBLISHED. 


1905 SPECIFICATIONS. 
243 Bruck PEEBLES & Co. & La Cour. Converting multipbase into 
con'inuous current. 
530 Courrggn. Electric railways and trains. 
2,098 BunRLEIGH. Brush holders for dynamo-electric machines. 
2,339 JouNsoN. Dynamos or motore. 
2,432 Dowie. Electric distribution systems particularly for train lighting. 
2,475 Youna. Autozatic signalling for electric railways. 
2,554 HALLOT. Automatic auxiliary electric lighting systeins. 
2,639 BoucHER. Electrical lampholders. 
2,742 THoMsoN & Eis. Distributing electric currents and producing 
electric pulsations. 
2,749 Bitiotn. Time element excess current thermal devices for eut - outs. 
2,864 Sigmzns Bros. & Co. & JENKIN. Controlling electric trains. 
2,918 VANDERVELL & Paocrog. Dynamos, 
5,088 FoLLER. Combined electric switches and fuses. 
5,184 Siemens Bros. & Co. & Jzgskiw. Installations for controlling 
electric traine. 
5,189 B.T.-H. Co. (G. E. Co, U.S.) Dynamo electric machines. 
5,557 VANDERVELL & Hopason. Driving dynamos and the like. 
5,816 B.T.-H. Co. (G. E. Co., U.S.) Gearing for power-operated swi.ches. 
4,100 TuoursoN (Decker Mfg. Co.). Electrolytic apparatus. 
4,260 BRAVER & CLAREMONT. Manufacture of cables. 
4,700 McFanLANE & Watson. Electric counterweight fitting». 
5,010 Cross. Operating points of electric railways and tramways. 
5,758 BowRLL. Secondary electric clocks and the like. 
5,882 Can DAU & Canpav. Manufacture of lithopones by electrolysis. 
5,984 Price, Cox & MARSHALL. Electric furnaces and electrodes for same. 
7,456 Davipson. Dynamo. electrie machinery. 
7,555 Grey. Sole plates or anchor plates for street tramway r. ils. 
7,605 B.T..H. Co. (G.E. Co., US.) Collecting devices tor dynamo- 
electric machines. 
7,721 Pauyix Dynamo Mra, Co. (Ltp.) Single-phase motors. 
78224 B. T.- JI. Co. (G.E. Co., U.S.) Controllers for electric motors. 
(Date applied for, April 12, 1905.) 
7,919 B.T.-H. Co. (G.E. Ce, US.) Rheostats. 
8,752 GRST. Systems acd means for laying electri:al wires in conduic«. 
8,759 Marz. Electric distant gas lighting device. (Date ap, lied for, 
April 27, 1904.) 
9,376 RoBissoN. Method of igniting the explosive charge in inte: nal 
combustion enginee. 
9,401 WALKER.  E'ectric contact deviecs. 
9,522 BotTomLEY X Pacet. Electric resistance furnaces. 
9,655 LarrxEg & Lucas. Dynamo construction. 
9,657 Gouin. Accumulators. (Date applied for, May 9, 1904.) 
9,865 BzBLIN. Electric cables. (Rights not granted.) 
9,908 B.T..H. Co. (G.E. Co., U.S.) Connestors for conductors. 
10,118 LurTNER & Lucas. Electric train lighting. 
10,400 BIX RAUM & BELL. Fire alarm apparatus in connection with 
central battery telephone syatems. 
10,747 Commins. Brakes for vehicles on tramways and railways. 
10,897 B.T..H. Co. (G.E. Co., U.S.) Dynamo electric machines. 
10,961 Epaar ALLEN & Co. (LTD.) & WARLOW. Tramway points. 
11,040 Fourier. Batteries. 
11,907 For. Traincars. 


COMPANIES’ MEETINGS AND REPORTS. 


British Electric Transformer Co. (Ltd.) 


The third ordinary general meeting was held yesterday at Cannon- 
street Hotel, London, E.C., Mr. E. PuiLLIPs presiding. 

The SECRETARY (Mr. J. C. Wrist) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN then said : The accounts were not presented to share- 
holders quite 80 early this year as usual. One reason for this is that we 
were negotiating for the sale of our transformer patents in the United 
States, and we waited for these negotiations to be brought to a conclu- 
sion before meeting the shareholders. A day or two before the issue of 
our report the sale was completed for a payment in cash, which the 
directors consider extremely satisfactory. Another reason for the delay 
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is the increased length of time taken up in the audit of our accounts, 
In our opinion these accounts exhibit a very satisfactory state of affairs, 
and fully justify a distribution of the same dividend as in 1904. Debts 
owing by the company are larger on account of the increased business 
being carried on, but this item is balanced by the larger amoant owing to 
the company appearing on the other side. Depreciation reserve and 
reserve fund are increased by £1,500 and £2,000 respectively, in accor- 
dance with the resolutions passed at our last general meeting. On the 
other side of the balance-sheet, patents show an increase of £897, which 
includes the coat of further patents taken out and experimental work in 
connection with patents already granted. Goodwill is the same as before; 
preliminary expenses are reduced by £1,500, and will again be reduced 
by £1,500 this year if you acquiesce in our recommendation, aud we hope 
that this account will disappear entirely at the end of next year. Stock 
of materiale, &c., appears at a smaller figure than in the previous year, 
due to the fact that we thought it would not be prudent to buy largely 
in view of the bigh price of raw materials. Investments represent 
£4,400 more. Certain interests included in this sum have been 
acquired with a view to facilitating and securing business. Debts 
due to the company are £2,300 larger, but as we consider these good 
we have no anxiety with regard to them. I may say that since the end of 
the year over £19,000 has been received. Turning to the profit and loss 
account, little explanation is necessary. Our customers are all corpora- 
tions, railways or firms of high standing, with many of whom we have 
done business for several years, so that there is no necessity for making 
provision for bad debts. The amount of profit earned for the year is some- 
what less than during the previous year, but we must not lose sight of the 
fact that last year was our record year. There are several reasons for the 
decrease in profits, the principal one being the great increase in the price 
of copper, and the consequent rise in the cost of production. Copper, as 
yon are all aware, plays an important part in the construction of a trans- 
former. It was unfortunately not possible for us to raise the price of 
transformers in the same ratio as the price of copper was raised ; on the 
contrary, competition has been very keen, and prices are now cut by 
some of our competitors to such an extent that they seem to be 
glad to take orders which cannot leave them a fair trading profit. 
The output of transformers during 1905 was very much greater than 
in 1904, but our mercantile business was less. A large number of 
orders were executed under great pressure for delivery, and I might 
mention that generally people seem to put off ordering plant until 
the last moment, and then make quick delivery a condition. We are 
doing everything to reduce manufaeturing charges without jeopardising 
our high standard of efficiency. We have to thank Mr. Billington for his 
untiring energy in this direction. During the past year the works have 
been connected with the Uxbridge and District Electric Lighting Co., 
and work in our testing shop has thereby been cheapened and faci- 
litated. This shop is now thoroughly equipped and up to date, and 
we have been complimented by many of our customers upon the ercel- 
lence of our testing equipment, We intended to pay more attention 
to the manufacture of instrument and other small-sized transformers, 
to which branch of the business we have.not-hitherto applied ourselves. 
Last year I informed you that Mr. Berry had presented the company with 
some new patents. These were in respect.o£ what are called the Berry 
series gear. After exhaustive trials in ptactical working, this invention 
is proving of great value, By its use very great economies are effected — 
in capital expenditure, coal, &c. The system will, it is thought, when 
better known, appeal in a very forcible manner to all the big lighting and 
power companies. As I have already informed you, within. the last few 
days we have effected the sale of our transformer patenti in the Uuited 
States. This sale does not include the series gear patents, but only those 
for transformers ; and the transaction does not in any way appear in the 
accounts now before you. As regards the allocation of the available 
balance, we recommend that the same amounts as last year be placed to 
depreciation reserve and reserve fund, that £1,500 ba written off pre- 
liminary expenses, that (after allowing for preference dividend) a divi- 
dend of 74 per cent. be paid upon the ordinary shares. Nearly £800 will 
be carried forward. I now move the adoption of the report and account. 

Mr. A. F. BERRY seconded the motion, which was carried unanimously. 

The retiring director (Mr. E. Phillips) and the auditors (Messrs. Monk- 
house, Stoneham & Co.) having been re-elected, the proceedings closed 
with a vote of thanks to the chairman and direotors. 


BRUCE PEEBLES & CO. (LTD.) —The third annual general meeting was 
held at Edinburgh on Wednesday, when the directors’ report, which 
appeared in our last issue, was unanimously adopted, and the following 
dividends were declared :—On the original preference shares, 7 per cent. 
per annum for the half-year to Dec. 31 (making 64 per cent. for the 
year); on the new preference shares, 64 per cent. par annum for the 
period from date of issue to Dec. 31 (including interim dividend already 
paid); on the ordinary shares, 63 per cent. for the year 1905, all less fax. 
The Chairman (Mr. W. CaguricHaEL PEERLES) congratalated the share- 
holders on the year's working. The hydro-electric installation which the 
company was completing in North Wales amounted in value to over 
£255,000, and consisted of a central station of 10,000 m.r. to utilise the 
Falls of Snowdon. A considerable amount of that power had already 
been sold to the large quarry ownera and others, the bulk of the motors 
for which the company was supplying, and would be in operation during 
the next two monthe. The North Wales Power Co. were extending 
their sphere of operations by building another station of similar 
capacity at Conway, the contracts for which would be carried out 
by Bruce Peebles & Co. The Falkirk & District Tramways, the 
Scottish central power station and the Fife electric power station, 
&ll of which had been completed and equipped by the company, 
had been started during the year, and were in full operation. The com- 


pany was just completing an installation of 10,000 H. p. for the Durham 
Collieries Electric Power Co., which was doing remarkably well. Over 
20,000,000 units had been already booked before the station started. 
The whole equipment was supplied and built by the company, which also 
supplied several of the large collieries with electrical equipments, The 
Sunderland District Tramways,which werealsoconstructed by BrucePeebles 
& Co., were being supplied from that station, and were in course of comple- 
tion. The Canadian Electric Traction Co.’s line of 30 miles, which the com. 
pany was building in Ontario (Canada), would be running in the early 
summer. The company had lately secured the contract for the Shanghai 
tramways, to the value of, approximately, £300,000. Immediate exten- 
sions were already contemplated, which would increase the total value of 
this contract to, approximately, £500,000. Further recent contracts 
secured included a hydro-electric installation for Musoorie, India (see our 
" Tenders Accepted" column this week], the Wemyss tramways and 
two large tramway concessions in Brazil and Northern India, the 
benefits from which it was expected would be derived during 
the present year. The company was interested in several bil; 
for tramways, inclading extensions to the Falkirk district tramways, 
Dunfermline and Naval Base tramways, Ardrossan, Saltcoats and Steven- 
son tramways; and Folkestone, Sandgate and Hythe tramways, The 
company was also experiencing a good demand for its patented motor 
converter, and orders to the value of over £50,000 had been either com- 
pleted or were in course of progress for that particular type of apparatus, 
representing some 30,000 H.P. 

BROMLEY (KENT) ELECTRIC LIGHT & POWER CO. (LTD.) Duriag 
1905 the lamp connestions increased from 56,198 to 64,957 8 c.p., and the 
sale of current from £11,366. 58. 4d. to £12,485. 78. 11d. ‘The result 
of the year's trading is a profit of £8,782. 23. 3d., and the amount 
available for dividend is £5,938. The directors recommend a balance 
dividend at the rate of 7 per cent. (making 54 per cent. for the year.) 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The groas profit for 
1905 was £8,505, general charges, maintenance, interest and £6,893 
carried to depreciation absorb £50,331, leaving £34,720. Preference 
dividend absorbs £18,000, a dividend of 23 per cent. on the ordinary 
shares (£5,286), interest on loau of £30,740 from the British Electric 
Traction Co. £769, general reserve £7,550, carrying forward £3,114. 
This brings the depreciation reserve fund to £52,000 and the general 
reserve to £24,000. £6,491. 17s, 8d. has been expended on additions t 
plant and buildings during the year and farther extensions are 10 pro- 
gress. The works output for the year has been the largest in the history 
of the company, and the general turnover of the contracting and other 
departments has also been satisfactory. 

BUENOS AYRES & BELGRANO ELECTRIC TRAMWAYS C0. (LTD.) 
—The total receipts for 1905 were £182,301. 10s., compared with 
£171,365. 193. 5d. in 1904. Expenditure was £106,502. 194. 9d., against 
£93,452. 5s. 7d. The available balance is £77,884. 11s. 2J. After paying 
interest and carrying £9,000 to renewals fund, £2,500 to sinking fund. 
and paying interest on sinking fund and premium on purchase of £4,500 
5 per cent. debenture stock, the balance is £40,624. 193. 2d. Preference 
dividend absorbs £20,250, and the directors recommend a dividend on 
the ordinary shares of 3s. per share, tax free, or 3 per cent. per annum, 
absorbing £15,000. 


EVERED & CO. (LTD.)—For the year to Dec. 31 (after providing for 
interest, &.) the net profit was £8,631, making, with £1,444 brought 
forward and £3,500 transferred from equalisation of dividend fand 
£13,575. A dividend of 5 per cent. for the year (tix free) will absorb 
£8,537. £3,538 is carried forward. 


GREENOCK & PORT GLASGOW TRAMWAYS CO. —For the year 1905 the 
expenditure on electrical construction was £2,343, bringing the total er- 
penditure to £188,378. The total revenue was £34,229 and expenditure 
£25,562, leaving a profit on the year of £8,666. The directors recom: 
mend £1,780 be put to reserve (sinking fund), and a dividend of 3 per 
cent, per annum be paid on the ordinary shares, With regard to theclsim 
of Greenock Corporation in respect to profits, the Board of Trade having 
refused to state a case for decision on points of law, the High Court came 
to the conclusion that it had no jurisdiction. Thereupon the Board of 
Trade issued its award on the lines of the recommendations of their in 
quet rad the company was consequently bounl to pay over the sum 
awarded. 


JOHNSON & PHILLIPS (LTD.)—At the meeting on Monday the chair 
man (Mr. Robt. W. BrackwELL), in moving the adoption of the report 
given in our last issne, said the company, although registered in Jane 
last, did not acquire possession of the business of Johnson & Phillips 
until two or three months later. The net result had been that the directors 
had been in charge of the affairs of the company for only some three or 
four months of the period comprehended by the report and accounts. It 
was a matter of common knowledge that during the year there was 0° 
very great stimulation of trade, and there were no large enterprises 
which came under the line of work in which Johnson & Phillips had 
been especially successful in the past, and therefore the results attained had 
come solely from the ordinary business of the house, and from no $ 
or remarkable opportunities to make lucrative contracta, Daring! 
period they had had the most ample assistance from Mr. Claude Johnson. 
and his assistance and suggestions as to the method of carryiog on the 
business. 1n addition, the managing directors, who had been so long 12 
charge of the business, had assisted the directors in every possible way in 
enabling them to get at the bottom of the company's affairs. The result 
was that the net profits made during the year ended Dec. 31 amounted to 
£32,064, after paying out during the year, for the keeping in order of 
works and their maintenance in first-class condition, £4,000 odd. After 
deducting from the £32,000 directora’ remuneration, interest, and deben: 
ture sinking fund reserve, there remained a profit of £21,938. As they 
were not allowed to divide any profits realised during the period prior € 
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the formation of the company, there only remained £11,769, which was 
available for dividend, leaving £10,169. They had written off £10,000 in 
reduction of patents and £5,900 off formation expensee. With regard to 
the fire at the works, had this not occurred at the moment it did, they 
should have adopted and been in course of carrying out various scliemes 
for the extension of the works, and for putting it upon an absolutely 
modern mechanical manufacturing footing. Inasmuch as the fire 
occurred when it did, none of that work was of any special use to them at 
the present moment, and the directors were discussing a number of 
schemes in order that they might decide as to how best the company 
could take advantage of the present condition of affairs to place its worke 
upon a thoroughly modern is, They had received during the past 
year various iarge orders for the equipment of cable ships for foreign 
powers and for the equipment of cable works in foreign countries. None 
of those orders, however, came within the purview of the period under 
discussion. They could safely say that everything had gone on as well 
as they could reasonably expect, and that the prospects of the current 
year were very much brighter than for the past year. 

The resolution for the adoption of the report baving been adopted, 
and the retiring director re-elected, Mr. CLaupE JonxsoN said he 
should like to propos e a vote of thanks to the chairman. The chair- 
man was good enough to ray that be (tbe rpeaker) had assis'ed 
them in their deliberations, He hoped he might still be of some use to 
them in the future. The conduct of tbat business had been in his 
hands as sole proprietor ever since it was formed, and it had naturally 
been his principal life work. For the first seven or eight months of the 
year under review he, perhaps, had more to do with the business than 
the present board, as they oniy came into power comparatively recently, 
and he might say that during that period, as would be easily understood, 
a good deal of timo was occupied in connection with the formation of the 
company. Work of that kind naturally distracted the thoughts and 
attention of the staff from the ordinary businesa of the works, and there- 
fore allowance might, he thought, be made for the comparatively smaller 
amount of profit than, under ordinary circumstances, might have been 
e : 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.) At the meeting on 
Monday Sir C. Euan. Smith said that the net profit for the past year again 
showed a substantial increase upon recent years. It was £4,000 in excess 
of the profit for the year ended September, 1904. That satisfactory 
result proved that the company was making steady progress, though, 
from the nature of the undertaking, it was inevitable that until the orga- 
nisation bad been fully developed that progress must be slow and sure ; 
and it must always be borne in mind that they were not yet deriving any 
revenue from that part of the company's undertaking from which the 
Jargest profits were anticipated-—viz., the use of tbe Marconi system for 
carrying on over long distances the servicc that had been commonly per. 
formed by submarine telegraph cables. Although they bad not yet been 
able to complete the installations from which they anticipated their prin- 
cipal profits, they were deriving from other branches of their business a 
revenue sufficient to pay a satisfactory dividend. The directors wished 
to strengthen their financial position as much as possible before enter- 
ing, as they hoped to do, upon the harvest of the large receipts which 
are anticipated by them on the completion of the necessary instal. 
lations for transatlantic traffic. Their sbares in the associated com- 
panies were valued at about £103,070 ; but that cum must be regarded as 
a highly conservative estimate in respect of holdings which have a face 
value of nearly £1,500,000 sterling. Apart from long-distance communi- 
cation, it would perhaps be difficult to justify the considerable capitalisa- 
tion of some of these associated companies ; but these companies own 
the Marconi rights over such areas as the United States of America and 
Canada. The total capitalisation of the Canadian and American Marconi 
companies was $11,650,000, and cf that capital the Marconi Wireless 
Telegraph Co. owned more than 50 per cent. The operations of those 
companies, and the stations which they erect and own form part of an 
organisation of very high pros pective earning capacity, of which the 
parent company's undertaking represented the complement. During the 
current year they had acquired works, at Dalston, London, for £25,000 
in cash and 5,000 ordinary -hares of the Marconi Wireless Co. The 
farther Conference onWireless Telegraphy had not yet been called together, 
although three years had elapsed since the previotis Conference, and in a 
recent discussion in the French Chamber of Deputies the convention was 
stated to have been postponed sine die. Whether that was really the 
case or not, he was not in a position to state. It was evident that the 
real object of the international convention was to affect injuriously the 
commanding position which their company had successfully established 
in connection with wireless telegraphy. Other wireless companies un- 
doubtedly gave it their support; but they did not think they were unjust 
in assuming that that support was not wholly unconnected with the 
prospect of securing advantages to themselves from the use of the extensive 
organisation which has been established solely by the Marconi Company. 
The development of the company’s organisation was attended by count- 
less difficulties and obstacles, concerning which it was not possible for 
the outside public to have any accurate idea. After referring to the 
patent litigation with the De Forest Co., Sir Euan-Smith said the strength 
of their position was not now, by any means, wholly dependent upon the 
validity of their patents. It is essy to suggest improvements : difficult 
to find means for carrying them into effect. But Mr. Marconi had 
devised these means, As to the litigation with Lloyds’ they were defen- 
dants in the action; but the matter was settled out of Court, at the 
request of the plaint/ffa, on terms which were wholly satisfactory to the 
Marconi Co. 


MERSEY RAILWAY 00.—At the meeting on Friday Mr. J. Falconer 
said the increase in the half. year's receipts (£2,271) was so far satisfactory, 
as it showed there was a development going on, not only owing to the 
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change from steam to electricity, but aleo that the continuous service they 
were giving was vegan Ya railway travelling in the Wirral district, and 
probably was also developing the district iteelf. During the last full year 
of steam working (1902) the number of passengers carried was 6,660,000, 
while during 1905 the number was 11,083,000, an increase of 4,500,000. 
It was quite true the receipte had not increased in the eame proportion, 
because of the rearrangement of fares. The increase in the number of 
first-class passengers in 1905, compared with 1902, was just 100 per cent. 
There had been a difficulty in connection with their traffic, especially at 
Birkenhead and the districts adjoining, because there were no adequate 
means of taking the pecple between the railway station and the places 
where they lived. To meet that situation the company inaugurated a service 
of motor omnibuses in order to test whether such vehicles would give the 
public the necessary facilities. Legal proceedings had been taken against 
them and an injunction obtained on tbe ground that the company had 
not the power to run cmnibuees. All the railway companies in the com- 
panies in the kingdom had until the last two years, without any express 
statutory power, thought they were entitled, as part of their business, to 
run omniburer, but the Court decided that the railway companies were 
not so entitled, as part of their buisnese. Anticipating this difficulty they 
had lodged a bill in Parliament and a committee of the House of Lords 
recently granted the company the right to run buses. The bill would 
now go the Commons and he hoped would successfully pass into law. 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)—The 
gross receipts for the past year on the light railways were £10,064, and 
the revenue from electricity supply was £4,507. After deducting expenses 
(£13,380) the profit was £1,238. After payment of preference dividend 
to Oct. 15 last £352 is carried forward. 


NATIONAL ELECTRIC CONSTRUCTION CO. (L1D.) — Tbe gross profit for 
1905 was £32,356. 15. 1d., and after deducting expenses of administration, 
allowances on contracts, &c., the balance is £23,585. 68. 94d. The 
directors recommend that £6,500 be placed to reserve, £1,000 to reserve 
from doubtful debts, &c., £6,184. 12s. 74d. to depreciation (including 
£4,884. 12s. 74d. on free-wired installations and £1,000 on stock) and 
that & dividend of 7 per cent. be paid on & share capital of £123,271. A 
dividend of 6 per cent. having been earned on the subscribed shares for 
two coneecutive years, the vendors shares now rank parri passu with the 
ordinary shares, and there is now only one class of shares. Mr. R. Stewart 
Bain resigned his seat on the board during the year, and Mr. J. Carr 
Saunders was elected to fill the vacancy. 


NEWMARKET ELECTRIC LIGHT CO. (LTD.)—At the meeting last week 
Mr. G. H. Verrall, J.P., stated that during the past year 1,910 8 c.p. 
lamps had been connected to the mains; bringing the total connected to 
20,100. The profit, with £134. 10s. Cd. brought forward, was £2,231 Os. 4d., 
and it was proposed to pay a dividend of 44 per cent. The receipts show 
an increase of £209 on the year. 


NEWQUAY ELECTRIC LIGHT & POWER CO. (LTD.)—At the statutory 
meeting last week it was stated that good progress was being made 
with the erection of the e'ectricity works. 

NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)- Sir John 
Milburn, Bart., at the meeting last week, said that although the increase 
in units sold during the year was over 100 per c nt., it was disappointing 
to the directors because several customers bad been unable to take the 
amount expected. During the last few days a new customer (taking 
2,000,000 per year) had been connected in the Hebburn area, and this 
same customer, within another year, would be taking another 4,000,000 
units, so that at the end of the year the Hebburn station would be sup- 
plying between 5,000,000 and 6,000,000 units. Blyth also was improving, 
and considerable developments were to be expected from the mining in- 
dustry. There was likely to te considerable development in the use of 
electricity in collieries, and those depending on old engines and old 
methods would be left behind by competition, for considerable savings 
could be effected in the use of coal-cutting machines and in other ways. 
There was also a steady advance at Hartlepool, Shildon, and Malton and 
Norton in Yorkshire, but these smaller stations had been somewhat neg- 
lected. As the eales increased the cost per unit decreased, and therefore 
all they wanted was new customers. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAY (LTD.)—The 
total revenue for 1905 was £30,187. 9s. 3d., and the expenditure (in. 
cluding interest) £23,851. 15s. 6d., leaving a profit of £6,285. 138. 9d. 
Amount to be placed to depreciation and reserve £751. 14s. 3d., the 
preference dividend absorbs £2,500, and a dividend on the ordinary 
shares at the rate of 7 per cent. for the six months (making 6 per cent. 
for year) requires £3,000. 

PBRTH (W. A.) ELEOTBIO TRAMWAYS (LTD.)—At the meeting 
last week Mr. Allen H. P. Stoneham said the company now owned 
22 miles of tramway, showing traffic receipts of £73,255, with a net profit 
of £32,041. In that case the extension of 5 miles had resulted in an 
increase of profit of £12,000, or £2,000 per mil», compared with the 
original £1,211 p2r mile. The average profit for the whole system was 
£1,545 per mile. The traffic receipts showed an increase over last year, 
and they might look forward to a dividend on the ordinary shares next 
year. As to the competition of motor omnibuses, he said he did not fear 
this, for, althouzh they had suffered competition from them, they did not 
affect the traffic except for a little time, and then they proved a very 
expensive luxury to the owner of them, and the omnibuses ceased running 
in November last. Motor omnibuses were useful as feeders, but they 
could not compete with electric tramways. 

POTTERIES ELECTRIC TRACTION CO. (LTD.) At the meeting on 
Wednesday Mr. G. F. M. Cornwallis-West said that although the divi- 
dend had been reduced from 5 to 4 per cent., the amount placed to 
depreciation and reserve was double what it was last year, and there 
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was also an increase of £253 on the amount carried forward. Repair; 
and maintenance had increased some £1,300. They hai now been 
working for over seven years, and it was quite natural to expect that 
the permanent way and rolling stock would require considerable 
gums each year to keep them in an economical state of repair. 
They had been able to effect economies in other directions. Their power 
and running expenses were £35,180, compared with £35,210 last year, 
although there was an increase of 106,000 car-miles. There was also a 
saving of some £500 in general administration expenses, but there was an 
increase under the heading of rates and taxes of £250. The traffic receipts 
increased by over £1,000. The year'a capital expenditure was £9,260. For 
that they had acquired two motor omnibuses, and had constructed and 
electrically equipped rather over a mileof line and purchased a valuable 
freehold site for a new car:shed. The parcels traffic showed an increasing 
profit, the actual results last year showing a small increase of £14. 
In regard to theic efforts to afford facilities for the transport of heavy 
merchandise, coal and other minerals, more especially used in connection 
with the manufac'uring industries of the district, the local authorities in 
whose district they desired to construct the necessary siding refused to 
meet the company, and, therefore, the directors had to abandon the 
scheme. As to the effect of motor-omnibus competition he felt perfectly 
confident in reassuring the shareholders on the matter. There was no 
doubt that motor "buses served a very useful purpose in many instances, 
but their experience in the Potteries had not been satisfactory. 

ERNEST F. MOY (LTD.)—For the 12 months ended Dec. 31 the profit 
was £769. 15s. 9d. The directors recommend a 74 per cent. dividend on 
the ordinary shares and the full 6 per cent. on the preference shares. 
Tbe rew works in Bayhaw-stieet, which were started at the beginning of 
last year, are now fairly well equipped with machinery. 


ROBEY & CO (LTD.)—The trading profit for the past year was £30,530. 
The directors have written £8,298 off for depreciation, and after payment 
of debentare interest the disposable balance is £13,475. It is proposed to 
pay a dividend of 63. each on the ordinary shares and to write £3,000 off 
investment account. At the meeting on Tuesday (Mr. F. Andrew) attri- 
ee the slight falling off in trade profits to the disturbed condition of 

ussia, 


WEST LONDON & PROVINCIAL ELECTRIC SUPPLY CO. (LTD.)—The 
report for 1905 states that the progress made by the Chiswick and 
Aberystwyth undertakings continues to be satisfactory. During the year 
£6,554 was expended on machinery, mains, free wiring, &c. At. the end 
of the year the equivalent of 36, 244 8 c.p. lamps was connected at Chis- 
wick, compared with 29,658 at the end of 1904. At Aberystwyth the 
equivalent of 16,613 8 c.p. lamps was connected, compared with 11,902. 
The total profit for the year was‘£5,726. A dividend of 54 per cent. on 
the ordinary shares for the year is declared. 


—— ED 
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NEW COMPANIES. 


BRITISH AUFOMATIO TELEPHONE SYND. (LTD.) (87,976). — Reg. 
March 15, capital £40,000 in £1 shares, with objects ay indicated by 
the title. Meg. offise, 151-153, Dashwood House, New Broad-street, 
London, E.C. 


8. CALMONT & CO. (LTD.) (87,972).—Reg. March 14, capital £4,000 in 
£1 shares (1,000 preference), to acquire business carried on as 8. Calmont 
& Co., to adopt an agreement and to carry on the business of electrical 
engineers, agents, factors, &c. Firat directors, T. Sutcliffe, A. J. Mardlin 
and G. Low. Reg. office, 28, Basinghall-street, London, E.C. 


LUDLOW ELECTRIC LIGHT CO. (LTD.) (88,018.)—Reg. March 17, 
eapital £8,000 in £1 shares (4,000 4 per cent. cumulative preference), to 
acquire rights and powers of W. Norton under the Ludlow Electric L'ght- 
ing Order, 1905, to adopt certain agreements, and to carry on in Ludlow 
and neighbourhood the business of an electric light and power company. 
First directors, J. Mitshell, J.P., E. Turford and G. Woolley. Reg. office, 
14, Corve-street, Ludlow, Salop. 


PUNJAUB ELEOTRIC TRACTION CO. (LTD.) (87,987).— Reg. March 15, 
capital £5,000 in 4,991 shares of £1 each and 180 shares of 1s. each, to 
carry on in India or elsewhere the business of tramway, railway, omni- 
bus and van proprietora carriers of passengers and goods, suppliers of 
electricity, &c. 

ZEDECCO BATTERIES (LTD.) (88,0 12).— Reg. March 16, capital £2,£05 
in 2,500 A shares of £1 each und £200 B shares of 6d. oach, to acquire 
certain existing inventions relating to Zedecco accumulators,” to adopt 
an agreement with A. L. Lambert, and to carry on the business of elec- 
tricians, engineers, manufacturers of and dealers in electr.c batteries, sup- 
pliera of electricity, &c. Reg. office, 6, Throgmorton-avenue, London, E.C. 


STATUTORY RETURNS. 


BURMAH ELEOTRIO TRAMWAYS & LIGHTING CO. (LTD.)—Return to 
Jan. 4 gives capital as £200,000 in 20,000 ordinary and 20,000 preference 
shares of £5 eacb, of which 18,395 ordinary and 20,000 preference have 
been taken up. 45 per share has been called up on 20,000 preference and 
£10,000 has been received. £91,975 is considered as paid on 18,395 
ordinary. Mortgages and charges nil, 

ELEOTRIC MERCANTILE AGENCY (LTD.)—Return to Dec. 3l gives 
capita! as £1,200 in £1 shares, of which seven have been taken up. £1 
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per share has been called up and £7 remains in arrears. No mortgages 
or charges. 

LOWNE ELGCTRIC CLOCK & APPLIANCES CO. (LTD.)—In return to 
Feb. 15 capital is £8,000 in £1 shares, of which 6,507 have been taken 
up. £1 per share has been called up on 1,007 and £950 has been received, 
leaving £57 in arrears, 5,500 shares are considered as fally paid. Mort- 
gages and charges, nil. 

MACKEY'S ELECTRIC LAMP CO. (LTD.)—Return to M rch 31 give3 
capital as £2,000 in £1 shares, all of whish have been taken up. £7 has 
been received and £1,983 is considered as paid. Mortgages and charges, 


£2,500. 
MORTGAGES AND CHARGES. 


BRITISH PROMETHEUS CO. (LTD.)—A memorandum of satisfaction in 
full of a debenture dated Oct. 17, 1905, to secure £500, has been filed. 


EMPIRE ELECTRIC LIGHT AND POWER CO. (LTD.) —A debenture dated 
March 1, 1906, to secure £6,200, charged on company's lands, buildings, 
machinery, works, plant, orders, acte, undertaking and other assets, in- 
cluding uncalled capital, has been registered. Holder, H. L. M. Tritton. 


PHENIX DYNAMO MFG. CO. (LTD.)—Issue on Feb. 8 of £2,500 
4] per cent. debentures, part of ceries created same date, to secure £5,000, 
ranking pari passu with £15,000 debentures s:cured by a trust deed of 
July 29, 1903, charged on certain freehold land and premises in Calverley, 
Bradford, certain British and foreiga patents and company’s undertaking 
and property, present and future, including uncalled capital. 

A trust deed of even date, covering the £5,000 additional debentures 
above mentioned, and being supplemental to the said trast deed of 
: x mé 1902, has also been registered. "Trustees, J. Charlesworth and 

. Sellers. 


SCOTTISH HOUSE-TO-HOUSE ELECTRICITY CO. (LTD.) —A charge dated 
Feb. 28, 1906, to secure £250, has been registered. Property charged : 
Company's undertaking and property, present and future, including 
Coatbridge and Airdrie undertakings, benefit of orders and agreements 
for lighting and otherwise and unca'led capital ani book debts. Ho'ders, 
County of London Electric Supply Co. 


CITY NOTES. 
— r8 

MEMORANDA (March 29).—Bank rate 4 per cent. (since Sept. 28, 1905). 
Price of silver 304d. per oz. Consols 901—908 for money, 905,—901; 
for account; 24 per cent. annuities 894—898. Consols Puy Day, April 4. 
Stocks and Shares Continuation Days, April 9 and 21; Ticket Days, 
April 10 and 25. Pay Days, April 11 and 26; Mining Share Carry-over 
Day, April 16. 


COMPANIES STRUCK OFF REGISTER.— The followiog were removed 
from the Register of Joint-Stock Companies on 20th inst. :— 

Atlas Electric Appliances Co., British Electrical Mfg. Co., British 
Spiral Telephone Wire Synd., City & Suburban Electric Carriage Cv., 
Denayrouze Light Synd., Electrical Ineulator Mfg. Co, Electric Carbon 
Storage & Apparatus Mfg. Co. cf Scotland, Electric Mfg. Co., Electric 
Portable Battery & Gas Igniting Co., Elwell-Parker, French Electrica! 
Power Storaze Co., Moon, Loughlin & Co., Morecambe Electric Launch 
& Power Synd., Mutual Telephone Co. (reg. Feb. 4, 1890), Railway & 
Domestic Electric Lighting Co., St. George Telephone Co. and Soath 
Kensiogton Mutual Electric Lighting & Supply Co. 

The following will be removed from th» list in three months unless 
cause is shown to the contrary :— 

Electric Locomotive & Power Co., Electrified Rooms Co., Electro- 
Metal Extracting, Refining & Plating Co., London Battery Co. and 
Telephone Association. 


LANCASHIRE UNITED TRAMWAYS (LTD.) — An abridged prospectus will 
be found on another page inviting subscriptions for an issue (at par; of 
£2£0,000 Prior Lien 5 per cent. Debenture Stock of this Company. The 
list opens to-morrow (March 31), and will clcse on or before Wednesday. 
April4. As our readers are aware, the company was recently formed to 
acquire the undertaking of the South Lancashire Electric Traction & 
Power C». (Ltd.), and the board of directors is a strong one, including the 
Hon. Arthur Stanley, M.P. (chairman), and Messrs. Edwin Adam, Joseph 
Beecham, J.P., J. M. Hinderson, M.P., and Hobt. Watson, J.P. The 
trustees for the preseat issue are Messrs. J. W. Philipps, M.P., and M. B. 
Snell. The old South Lancashire Company owned the whole of the iasued 
shate capital of two subsidiary companies (the South Lancashire Tram- 
ways Co. and the Lancashire Light Railway Co., L'd.), and was, in effect, 
the owner of the tramways (f the subsidiary companies, which now com- 
prise 244 route-miles (314 track-miles) of electric tramways. The 
subsidiary companies have no loan or debenture capital, except 
a mortgage on the underiaking of the South Lancashire Tram- 
ways Co., which has been taken over by the new company. The 
existing ir vm ways connect Liverpool with the tramways constructed by 
St. Helens Corporation, and the latter tramways with the Wigan and 
Bolton tr.mway systems, and further connect Bolton to Leigh and 
Lawton, with a branch from Atherton to Tyldesley. For the year ended 
June 30 last, during the existence of the receivership of the old company, 
a profit of a! ont £8,500 was earned, after payment of £1,000 as receiver's 
renuner..io. and deducting working expenses, but excluding interest on 
loans. That the earnings were not greater is attributed to the fact that 
the tramway system is incomplete and does not provide the through 
connections which were an essential part of the original scheme. In 
order to remedy this and supply the more essential through connections 
the directors have decided to apply a part of the proceeds of the presert 
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Ir is to be regretted that the proposals of the Additional 
Electric Power Supply Co. should have been summarily 
rejected in the House of Commons on Tuesday, practically at 
the instance of the Government, for the President of the 
Board of Trade directly asked the House to vote against the 
second reading of the measure. Originally, the Bill was for 
power to supply electrical energy “in bulk " to any customers 
they could find for this commodity, but, in view of the action 


which was announced by the Government in the debate on. 


i 


the London County Council Power Bill last week, the pro- 
moters indicated that they would be satisfied with powers to 
supply electric railways and canals—not exclusive pow ers, s, but. 


„ — a 


and canal companies for the supply of electricity. The Com- 
pany, in fact, had entered into a provisional agreement 
with the Great Northern Railway . to furnish the energy 
for the working part of this railway system electrically, and 
there were indications of a similar understanding, perhaps of 
a more tentative nature, with the London, Brighton & South 
Coast Railway. Had the Additional Company reduced the pro- 
visions of their Bill to apply only to these two lines of railway, 
it is not improbable that it- would have been passed ; but even in 
its present form it is to be regretted that the ordinary course 
should not have been followed—viz., that of passing the second 
reading and sending the Bill to a Committee for full considera- 
tion. Whatever may be the merits and demerits of the London 
County Council Power Bill in other respects, there can be 
general agreement on one point—viz., that the London County 
Council is not the proper authority for supplying power to 
the big railway companies. | 


THE decision of the Government with — to the forma- 
tion of the Hybrid Committee of the House of Commons 
which is to consider the London County Council Electric 
Power Bill has now been made. We expressed the hope, in 
our leading article last week, that. of the nine members form- 
ing the Committee five would be appointed by the Committee 
of Selection and four by the House, so that the party-political 
element would be neutralised. Unfortunately, four only of the 
nine members are to be appointed by the Committee of 
Selection, and of the five members selected by the Govern- 

ment, four (including one Labour member and one Irish 
Nationalist) are from the Ministerial side of the House. It 
is greatly to be regretted that the question of electric power 
supply in the metropolis is still being treated by the Govern 
ment as one of party polities, but it is some consolation that 
none of the members chosen are on the London County 


Council, although there would have been a precedent for this. 
— — 


Ir barges on canals are to be towed by mechanical means, 
there is no doubt that an eiectrical system has the first claim 
to consideration. Some tests carried out on a new electric 
system of towing on the Erie canal are reported in another 
column of this issue, and they go to show that the combined 


efficiency of the electrical and mechanical portions of an elec- 


tric tractor may rise well above 80 per cent. It is another 
question, of course, whether canals can ever hope to compete 
with railways even if provided witha perfect system of towing. 
From the table in the article referred to above it will be 
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gathered that the tractive effort per ton of total weight towed 
ranged from 4°8 Ib. to nearly 10 Ib. in the various trial runs 
according to the total weight and the speed. The data given 
by various authors for the tractive resistance of carriages and 
waggons on railways per ton of total weight vary greatly, but 
the average figure is not far from the lowest figure quoted 
above for the barges. Hence not more, and probably less, 
power is required to propel a given load on a railway than on 
a canal. This remark refers to barges or a train of barges 
whose total weight does not exceed 850 tons (the maximum 
weight experimented with on the Erie canal) and whose speed is 
approximately 4 miles an hour. For higher speeds, the railway 
would show up even better, while for a larger total weight and 
the same low speed the barges may possibly be cheaper in opera- 
tion. But the comparison is incomplete if it is only one of the 
energy expended in the two cases. In wages, depreciation 
and other costs, canal traction is undoubtedly cheaper, and it 
is quite conceivable that a fresh lease of life may be granted 
to our canals by treating the traffic on them as well as their 
construction and maintenance as an engineering problem. 
Much will depend, however, on the present condition of the 
canals themselves, and evidence of this point will, in due 
course, be placed before the Royal Commission that is now 
sitting. Up to the present the evidence has been of a 
general character but when technical evidence is taken it shall 
be duly reported in our columns. 


logical conditions on wireless signalling. The most noteworthy 
conclusion reached is that a high wind carrying water par- 
ticles abstracts energy from the receiving antenna, and that, 
consequently, the receiving surface should be kept as small as 
possible. It is very difficult, however, to understand how this 
loss can happen when the storm-beaten air-wire is well covered 
with insulating material; and, therefore, we think a more 
ordinary explanation at present better. It is well known that 
electric waves passing through a medium crowded with con- 
ducting particles suffer great absorption, and no doubt Alaskan 
storms fill the air pretty closely through many miles with 
such particles. Errors of observation were certainly posssible 

as all the recorded measurements of the strength of received 
signals were made by noting what shunt was necessary across 
the telephone to leave the signals just audible. 


— . 


King's College, London, — The annual dinner of King's Col- 
lege, London, will be held at the Hotel Cecil on Monday, 
May 7th. Mr. Justice Grantham will preside. 


Students’ Section of the Institution of Electrical Engineers. 
—The visit of the Students’ Section of the Institution of 
Electrical Engineera to the works of the Amalgamated Press 
(Ltd.), arranged for Saturday, April 14th, has been postponed. 


Municipal Ownership of the Chicago Tramways.— Accord- 
ing to a Reuter telegram, dated Wednesday, it has been decided 
by a majority of 3,837 to municipalise the street railways and 
tramways of Chicago. 14,488 voters supported the scheme, 
and 10,651 votes were recorded against it. The issue of cer- 
tificates for £15,000,000 for the purchase of the existing 
systems has also, it is rumoured, been approved. 


Ee 


SINCE the introduction of commutating poles, the question 


has been frequently ventilated as to how their presence affects 
the flux distribution of the machine asa whole. The opinions 
held by different authors are conflicting, however. Some in- 
cline to the belief that the main pole flux and the auxiliary 
flux act as if they were entirely independent of one another, 
while others aver that the insertion of an auxiliary pole of one 
or the other polarity between two main poles of opposite 
polarity must necessarily lead to an asymmetrical distribution 
of flux. This question would now seem to have been settled 
in favour of the former opinion by some experiments which 
are described and discussed by Messrs. T. F. WALL and 5. P. 


SMITH elsewhere in this issue. The experiments were made 


with an armature at rest, and nothing is said about the dis- 
tribution when the armature is loaded and running. If we 
consider the armature-turns in the direction of the brushes as 
back-turns with regard to the turns on the auxiliary poles, it 
would appear likely, however, that the flux distribution in the 
machine on load is not different in principle from that at rest. 
If this view is correct, the use of a separate magnetic circuit 
for the auxiliary flux should be unnecessary. It should be 
pointed out, however, that in the Siemens machine, described 
also in this issue, a separate auxiliary magnetic circuit is used; 
so that perhaps there are some other considerations to be 
taken into account, such as the possibility of laminating the 


entire auxiliary system to accelerate the response to sudden 
changes of load. 


— — 


ON another page will be found a short account of Capt. 
WILDMAN’S observations of the effects of Alaskan meteoro- 


Royal Institution.—Last week Prof. Zeeman gave the Friday 


evening discourse, his subject being that in which he has 
gained. fame—namely, magneto-optics. 
he summarised the main results of the researches of the 

ten years, and illustrated by a splendid series of lantern slides 
his investigations into the minute anatomy of spectrum lines 


In excellent English 


split by magnetic fields. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Tarifa—Tangier ............ Jan. 18, 1904 . 

Jamaica—Colon ............ Jan. 10,1905 .. — 
Cadiz—Teneriffe............ July 20, 1905 — 
Puerto Plata—Martinique.... Deo. 15, 1905 April 3, 1906 
Tangier—Cadiz ............ Feb. 17,1906 .. — 
Santa Lucia —8t. Vincent... Feb. 19,1906 .. — 
Porto Rico St. Croix ...... Feb. 26, 1906 — 


The Fynn Single-phase Motor. Mr. Fynn asks us to make 
the following corrections in his supplementary notes to his 
Paper published in The Electrician of March 30th, p. 966. 
On p. 966, second column, line 36 from top, read “increase 
of EX instead of decrease of EX”; line 42, read whereas 
EW” instead of whereas EH"; lines 13 and 14 from the 
bottom of the same column, read “leading TF by about 
10 deg." instead of “lagging by about 110 deg. behind TF." 

The “National Telephone Journal.”—We have received à 
copy of the first number of the National Telephone Journal,” a 
monthly journal published for the benefit of the staff of the 
National Telephone Co.- It is produced by an editing com- 
mittee formed of prominent members of the staff, and, although 
largely devoted to matters of departmental interest, it also con- 
tains some interesting articles on general questions of telephone 
engineeering and organisation. ]t is difficult to single out any 
articles for special commendation, but we may particularly 
mention a contribution by Mr. C. E. Fenton, describing the 
repairing work at the Nottingham factory of the compen. 8 
detailed account by Mr. F. D. Watson of the methods used in 
restoring the Glasgow “ Royal Exchange ” test-room after the 
fire that occurred there last year, and a Paper by Messrs. J. 
Anderson and J. R. Thyne on “ Office Organisation." 
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Large Alternators at Messrs. Siemens Bros. Dynamo Works. 
— In case it might be inferred from the introduction to the 
second part of our article on the above (The Electrician, March 23, 
p- 930) that Mr. Rodgers’ share in the design of these machines 
was subsidiary, we are asked to point out that the design of the 
alternators in question was primarily due to Mr. Todea, 
whilst Dr. Kloss’s responsibility for the alternating-current 
designs of the firm of Messra. Siemens Bros. only commenced 
whilst these machines were in course of construction. To Dr. 
Kloss, however, is due the devising and supervising of the 
system of testing, as Mr. Rodgers is now chiefly engaged at the 
London office of the firm. 


Electrically-Operated Ships’ Bulkhead Doors.— <A lecture on 
this subject was given on March 13th at the Massachusetts 
Institute of Technology by Mr. W. B. Cowles. After dwelling 
at length on the necessity of a reliable system, he pointed out 
the advantages of doors electrically operated from the bridge, 
and described the principal features of what is known as the 
** Long-Arm " system, in which a central emergency station is 
provided on the bridge, from which all the doors can be closed 
quickly in cases of emergency. Indicator lamps show at a 
glance which doors are open or closed, pointing out in case of 
local obstruction which door is to be cleared. Each door is 
also fitted with a “ liberty " action, whereby a man on either 
side of any door can open it at any time during an emergency 
period for duties or escape, the door immediately closing after 
such sction without further manipulation, either locally or 
from an emergency station. Each door is fitted with an auto- 
matic cut-out, by means of which the circuit is opened when 
an obstruction meets the door, but the moment the obstruc- 
tion is removed the circuit is again closed. The main con- 
troller is arranged to close the various doors in succession to 
avoid an excessive current consumption. Auxiliary hand gear 
is also fitted to each door. 


Royal Commission on Canals and Waterways.— At the meet- 
ing of the Royal Commission on Canals and Waterways on 
Wednesday, the chief evidence was as to the establishment of 
local trusts which should have the management and control of 
all canals and waterways in certain defined areas. The dis- 
tricts were specified as follows: North-West, North-East, 
South-West, South-East and the Great Midlands or Birming- 
ham. Mr. Arthur Lea, a member of the Bristol Chamber of 
Commerce and a manufacturer in London and Bristol, advo- 
cated this method of dealing with the matter, and also sug- 
gested that all canals should be freed from railway control. 
He considered that the difficulty of raising capital in the past 
for the improvement of canals was due to the antagonism of 
railway companies. During the course of the evidence the 
chairman suggested the following classification of canals: (1) 
Canals which were so good that no attention was required ; 
(2) canals which would repay capital expenditure ; (3) canals 
upon which it would be doubtful whether or not capital ex- 
penditure would be remunerative ; (4) canals which were not 
worth expenditure. Mr. Lea, in further evidence, said that 
the local bodies suggested should be under some control, and 
that the cost of maintenance and improvement of canals 
should be borne by the districts comprised by the respective 
local bodies. The Commission adjourned until May 9th. 


Electrical Testing.—A Paper was read on the above subject 
by Prof. E. W. Marchant before the Liverpool Engineering 
Society on March 21st, which detailed some of the methods 
employed in the electrical laboratorities at the University of 
Liverpool. Commencing with the measurement of resistance, 
the author spoke of the necessity for care in avoiding tempera- 
ture errors in the use of the cheaper forms of Wheatstone’s 
bridge. He also described a special apparatus for testing the 
contact resistance of carbon brushes in which the brushes are 
pressed against arevolving copper drum which takes the place of 
the commutator. A modified “loss of charge” method of testing 
cables was described. Some results of tests of dielectric strength 
were also given which bore out the law that the break-down 
voltage is roughly proportional to the square root of the thick- 
ness of the plate. Reference was made to Prof. Marchant’s recent 
work on fuses (see The Hlectrician, March 2nd, p. 792). In deal. 
ing with magnetic testing, the author alluded briefly to the yoke 


question: Are the atoms in a molecule charged ? 
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methods of Hopkinson, Ewing nd Crompton, and mentioned 
the errors likely to arise owing to the length of time taken to 
reverse the magnetiez; of the iron yoke as pointed out in 
1895 by the late Dr. J. Hopkinson and Prof. E. Wilson (see 
The Electrician, Vol. XXXIV., p. 510). For testing hysteresis, 
he inclined to the dynamometer method described by Mr. 
Sewell (Proc. Roy. Boc., Vol CXCVIIL, pp. 83-104). A 
number of tests of meters were given, and a special form of 
wattmeter was described. Some photometric tests have been 
carried out in the laboratory, many of which show remarkable 
differences in the actual candle-powers of similarly rated lamps. 
Passing on to the testing of machines, a convenient form of 
Prony brake for small motors is described, and some charac- 
teristics and wave-form curves are given for a Heyland self- 
exciting alternator (see The Electrician, Vol. LIIL, p. 510). 
The remainder of the Paper is devoted to a description of the 
University Laboratory, which was fully described in The 
Electrician, Vol. LV., p. 457. 


Electric Winding Plant at a Shale Mine. — One of the first 
electrical winding plants on the Ilgner flywheel motor-gene- 
rator principle to be installed in the United Kingdom has been 
put down at the Cobbinshaw pit of the Tarbax Oil Co., the 
contractors having been Messrs. Bruce Peebles & Co. Accord- 
ing to Engineering, the pit is 140 yds. deep, and when fully 
developed will have an output of 640 tons per day of eight 
hours. Power is supplied by overhead mains at 400 volts 
three-phase from the power house of the Pumpherston Oil Co. 
The net load for which the equipment is designed is 25 cwt. 
per wind, 30 seconds are allowed for decking and the maxi- 
mum speed is 23 ft. per second with an acceleration of 2 ft. 4 in. 
per second per second, so that the whole wind is completed in 
25 seconds. The ropes are 1 pꝶ in. diameter and the drums 
run at a maximum speed of 90 revs. per min. The rated 
eapacity of the three-phase induction motor driving the fly- 
wheel set is 80 B.H.P., the continuous-current generator has a 
corresponding output, but is enabled by a compensating wind- 
ing to deal with something like 400 per cent. overload without 
sparking troubles. The flywheel is made from a special Krupp 
casting and weighs 6 tons. The synchronous speed of the set 
it 750 revs. per min., but the speed in practice varies from 
about 650 to 735 revs. per min. The winding motor is coupled 
directly to the drums and receives constant excitation from the 
exciter set, speed variation being effected in the usual way by 
variation of the field of the flywheel generator. A specialarrange- 
ment is adopted for automatically inserting resistance into the 
rotor circuit of the induction motor for keeping the input 
constant for varying flywheel speeds. This consists of a small 
three-phase star-connected motor, the windings of which are 
in series with the stator windings of the main induction motor. 
The rotor of this motor is not allowed to run, as its torque is 
opposed by a balance weight. When the current exceeds 
60 amperes per phase, the motor is able to lift the balance 
weight and rotate the brushes of a controller, which inserts an 
amount of resistance into the rotor circuit corresponding with 
the stator currents. An additional liquid rheostat is provided 
for running the flywheel up to speed, which operation takes 
about 20 minutes. The mechanical portion of the gear was 
supplied by Messrs. Gibb & Hogg. 


The Corpuscular Theory of Matter.— Prof. J. J. Thomson in 
his fifth Saturday lecture at the Royal Institution showed that. 
near his model electric atom there might be, besides the three 
directions of stable equilibrium for charged particles, definite 
positions of stable equilibrium for uneharged particles. "This 
may be illustrated by the experiment of bringing an uncharged 
conducting ball into a variable electrie field, or by allowing an 
iron ball to move freely in a magnetic field. In either case the 
ball runs to the place where the field is strongest and settles 
there. Thus, in the case of the electric atoms we may expect 
to find different modes of chemical combination according as 
the atom (or molecule) introduced is charged or uncharged ; 
and thus the forces holding the atoms of a molecule 
together would appear to be of two types. This raises i 

e 
evidence available is very indirect and is chiefly optical, but 


it all points to the conelusion that in some cases the atoms 
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are charged, in some uncharged. The chief optical evidence | where the energy was generated at one central point as compared with motor 


-arises from the consideration that if the atoms are not charged 
an atomic additive law should be possible for the refractive 
indices of chemical compounds. As a fact, series of related 
organic compounds are found within which an additive law 
holds, but in different series different values have to be assigned 
to the atomic refractive indices, which implies that the same 
atoms may carry different charges in different series of chemical 
compounds. The phenomena of rotatory polarisation in gases, 
80 far as they go, yield the same conclusion. The lecturer 
next discussed the question of the actual number of negative 
corpuscles in an atom. It does not follow that because the 
hydrogen atom is 1,700 times heavier. than, the negative cor- 
puscle, there are, therefore, 1,700 corpuscles in the atom ; for 
the mass of the positive electricity in the hydrogen atom may 
not be negligible. One way of attacking the problem lies along 
the theory of absorption of electromagnetic waves by a monatomic 
gas. The best available figures give the surprising resultthat the 
mass of the positive electricity in the hydrogen atom must be 
nearly that of the whole atom, and thus there can only be 
few negative corpuscles in the hydrogen atom. Again, the 
intensity of secondary Röntgen radiation from air shows that 
there are approximately 25 times as many negative corpuscles 
in the cubic centimetre as atoms. Finally, absorption by solids 
confirms the conclusion that the number of negative corpuscles 
in any atom cannot be a large multiple of the atomic weight of 
the atom. 


Motor Omnibus Services in Relation to Tramways.—A 
Paper on this subject was read before the Tramways and Light 
Railways Association, on March 27, by Mr. Norman D. Mac- 
donald, Mr. W. Worby Beaumont in the Chair :— 


The author pointed out tbat he was not an enemy of electric tramways 
but tbat the main objeot of the Paper was to suggest ways and means 
whereby the motor omnibus could be utilised most advantageously in con- 
junction with electric tramway system. | At the same time, however, he 
took up a somewhat unfriendly attitude, in the early part of the Paper, 
towards electric tramways. For instance, he said that: When 
the traffic of tbe tramway reaches a certain point it defeats itself, 
because you are compelled to try to work it ail (in either direction) 
on 4ft. 83 in. Hence, you get a string of cars checking esch other, 
especially by their constant stops for passengers, and it is some- 
times better to get out and walk, as at the bottom of Broadway, New York." 
Hitherto, he said, tramways had been tolerated, but the paramount neces- 
sity for tlat, smooth streets would make the public mind more and more 
grasp the inconvenience and danger of rails with their ruts and grooves, 
especially for indiarubber tyres and for fast-travelling vehicles. Tram- 
ways monopolised the best part of the road, and if they were to be econo- 
mical they had to be of great size. Having discussed the advantages of 
a fleet of ‘‘ cruiser" omnibuses to act as feeders to the tramways, and 
also considered the advantages of using a coadjutor fleet of motor omni- 
buses for doing overlap work, having in mind the limitations of tramways 
as to speed and capacity, he suggested that it would pay the tramway 
authority to run motor 'buses alongside their own tramcars, starting from 
points beyond the tramway termini, and giving &n express service info 
the central parts. Coming once more, unconsciously, to the question of 
motor 'buses v. tramways, the author remarked that once there were suffi 
cient omnibuses for the internal parts in big cities such as London, 
the 'bus companies would invade the surrounding tramway territories. 
In other towns, where the streets were fairly wide and the traffic not very 
dense, motor 'buses would be a very serious rival to tramways. The in- 
flexibility of tramways was a cause of loss to them, and the author con- 
cluded by remarking once more that the whole burden of his argument 
was that the mobile motor vehicle would be found & good auxiliary for 
handmaid work to the fixed tramway. Incidentally he remarked that he 
was one of those who felt that tramway men hardly realised the very 
rapid depreciation of all outside electric tramway plant after a certain 
age, under modern conditions of very heavy cars and high speeds. The 
author, it may be mentioned, was responsible for the first public service of 
autocars—viz., in Edinburgh, seven years ago. His new company is now 
starting with 30 large modern motor 'buses, and within a year it is 
expected that 80 to 100 will be running. The author is also interested in 
the London motor bus serv ce 

Mr. Emite Garcke, who opened the discussion, said that, although he 
agreed that the motor 'bus could be used for the improvement of tram- 
way services, there was much that the author had said that he could not 
agree to. Where a tramway system was well designed and served a 
densely-populated district, competition from the motor omnibus need 
not be feared. A field was opened to the motor omnibus, however, 
in many cases by the short.sighted policy of municipal authorities 
in adopting various gauges, &nd so preventing the linking up of the 
tramway systems and through running. Some of the author's criticisms 
of electric tramways were not well founded. For instance, the extra 
congestion which he said tramways cause. At Piccadilly, Manchester, 
the congestion of traftic was extraordinary when the horse tramcars were 
running, but since the introduction of electric traction this had all been 
removed, There was an enormous economy in working electric tramways 


"buses. Again, the working expenses of motor omnibuses were about twice 
those of an electric tramway, for hehad attempted to run a service of motor 
"buses in connection with a provincial tramway system. Motor omnibuses 
had an excellent field where electric tramways were not practicable, but he 
did not think the author's idea of “ overlapping services by 'busea would 
be found workable in practice. He claimed to speak impartially, for 
although, as everyone knew, he was largely interested in electric tram- 
ways, yet he was engaged in the erection of a factory here for building 
motor omnibuses. 

Mr. SHRAPNELL Suita said he did not think Mr. Garcke's service of 
motor omnibuses could. have been properly managed if it cost 1s. per car- 
mile, which would. be &bout:dóuble the ordinary tramway working ex- 
penses. The motor bus industry was at present suffering from many 
drawbacks, such as the difficulty of. obtaining spare parte, which would 


soon be eliminated, and the running costs considerably reduced. As to 


the greater advantage of the centralisation of the motive power of 
tramways, he gaid that experiments were now being made with motor 
"buses in which the explosive mixture would be derived from a producer 
plant on the vehiéle.' When these vehicles were obtainable, the running 
expenses would‘te' brought down to the same as those of tramways. 

Mr. Rtrrer said that motor 'buses might pay very well for five years 
if nodepreciation was allowed, but he was of the opinion that 30 per cent. 
would not be too much for. depreciation. If the 'bus people allowed 
sufficient for depreciation he did not think the tramway people need fear. 

Mr. Cor hab said he had made a calculation that if all the street 
passenger traffic in the United Kingdom at present caused by tramways 
and ‘buses was to be carried by motor omnibuses it would need 400,000 
such vehicles. But he did not think this would ever come about. 

. The Cuarrman (Mr. W. Worby Beaumont) thought 25 per cent. depre- 
ciation for motor omnibuses would be sufficient with the present bad 
state of our roade. With a more scientific treatment of the surfaces of 
streets higher speeds could be attained with less wear and tear. 

Mr. MacponaLv, in reply, on the question of congestion of traffic by 
tramways, said tbat this was causing terrible trouble in New York, and 
the opinion had been expressed that in time all the tramways would be 
taken up, the roads paved with smooth asphalte, and motor omnibuses 
substituted. Regarding cost, from the experience they were now having 
in London, the working expenses of motor buses should be about 7d. 
per car-mile. 


ARRANGEMENTS FOR THE WEEK. 


(To-day) FRIDAY, April 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 


5 p.m. General Meeting, when Mr. D. L. Sands will read a Paper on 
“ Some Automatic Devices for Electricity Control.” 


SATURDAY, April 7th. 
RovaAL Institution. 
J p.m. Afternoon Lecture VI., by Prof. J. J. Thomson, F. R. S., on 
“ The Corpuscular Theory of Matter." 


MONDAY, April 9th. 
INSTITUTION or MECHANICAL ENGINEERS : GRADUATES’ ASSOCIATION. 


S p.m. Meeting at Storey's Gate, St. James’ Park. Paper to be read: 
* Tube Railways and their Construction,” by P. A. Amy. 


TUESDAY, April 10th. 
INSTITUTION or ELECTRICAL ENGINEERS: MaxcHESTER Locar SEcTiox. 
7:30 p.m. Meeting at the University, Manchester, when the follow- 
ing Paper will be read: ''Lifts and Hoists,” by H. C. Crews. 
At this 8 the oommittee and officers for the ensuing 
session will be elected. 
INSTITUTION OF ELECTRICAL ENGINEERS : GLAsaow LocaAL SEcTION. 
$ p.m. Meeting at 207, Bath- street, Glasgow. Paper to be read : 
Notes on Booster Development," by A. H. Kelsall. 
Faravay SOCIETY. 
s p.m. Meeting at the Institution of Electrical Engineers, 92, Vic. 
: toria- street, Westminster, London. The following Papers will 
read. The first three will be communicated by Mr. F. W. Har- 
bord : (1) “ Notes on the Rotating Electric Steel Furnace in the 
Artillery Construction Works, Turin," by Ernesto Stassano. (2 
‘‘Electrothermics of Iron and Steel,” by C. A. Keller. 3) 
Recent Developments in the Gin Electric Steel Furnace,” by 
Gustave Gin. (4) “ Note on the Cleaning of Work by Means of 
the Electric Current," by H. S. Coleman. 


WEDNESDAY, April 11th. 
OnvsranL ParacE Company’s School. or PRACTICAL ENGINEERING. 
12 noon. Prize and Certificate Distribution by Sir Alexander Binnie. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at the Northampton Institute, St. John's-street, 
Clerkenwell. Paper to be read: “ Medical Electricity," by L. 
Lambe. A party will be conducted over the laboratories of the 
Institute at 6:45 p.m. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. 

S p.m. Meeting at the St. Bride’s Institute, Bride-lane, Fleet-street, 
London, when a Paper will be read by Sir Charles 8. Forbes, 
Bart., on “ The Origin and Progress of Acetylene and its Adapta- 
bility to Various Uses." 
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APPLICATION OF ELECTRICITY IN MINES. 


Mr. C. P. Sparks’ Paper, published in our last two issues, 
was discussed at the Institution of Electrical Engineers on 
March 22nd, 29th and yesterday, in conjunction with Mr. 
X. C. Mountain’s Paper on Electric Winding read before 
the Manchester Local Section of the Institution of Electrical 
Engineers on January 16th. An abstract of Mr. Mountain’s 
polemic appeared in our issue of February 9th, p. 658. Mr. 
Mountain opened the discussion with some remarks on Mr. 
Sparks’ Paper, and a résume of the views expressed in his own 
Paper, and he was followed on the first day by those who sup- 
ported his contention that electric winding would not be as eco- 
nomical as steam winding for heavy work. On the second day 
speakers were called upon in support of electric winding, and 
figures were adduced to prove that Mr. Mountain's estimates 
were fallacious. 

March 22nd, 


Mr. W. C. MOUNTAIN said he bad been over the Aberdare installa- 
tion and had been struck with the way in which the work had been 
carried out from the engineering standpoint. Not a penny had been 
wasted, and he congratulated Mr. Sparks on the result and the company 
on having Mr. Sparks’ advice. He thought, however, that Mr. Sparks 
would have incurred less expense as regards first cost if he had employed 
three 1.000 kw. units in the generating instaliation; then two units 
would bave dane the work, and the third would have been a stand-by in 
case of accident, With the units as at present, if the 2,000 kw. set were 
fully loaded and broke down, the two 750 kw. sets would hardly carry the 
load. The design of the switchboard did credit to the Electrical Co. With 
regard to the cost per unit, which was given at 0:365d., he understood 
from Mr. Shaw that this was beyond the actual cost to-day now that the 
plant had been loaded. This was a figure which, from his experi- 
ence, was actually obtained under colliery conditions, and included 
ample allowance for interest and depreciation. In this case, also, the 
cost of coal was taken at 4s. 2d., but many colliery engineers would bear 
him out that that was far more than the value of the coal which was 
generally used in a colliery. He knew many in-tances where the coal was 
put down at 1s. 6d. per ton, but it was only put at that figure because 
they must put something down. As a matter of fact, if it were not used 
under the boilers, it would have to be put on the pit beap, and there, of 
course, it was liable to spontaneous combustion. He knew a colliery where 
they made 7} tons of slack from their daily output. Of this, 34 tons 
were used under the boiler and the reat was carried away at 3d. per ton. In 
the early days he had used lead.covered cables for mining work with con- 
tinuous currents with which he admitted the conditions were different 
from alternating current), but he had hardly ever put in one that had not 
sooner or later failed. It was a German practice, but from his experience 
he did not think it a good practice, because of the moisture and electro- 
lytic action. He could endorse Mr. Sparks’ action in having slow-speed 
motors for his hauling gear, because unless the motors for this service 
were of very moderate speed, the vibrationset up in the gear sooner or 
later broke down the armatures of continuous-current machines, and 
with three-phase machines was liable to damage the rotors. There was 
also the wear and tear on the bearings, and the possibility of the rotors 
cutting the stators. The total cost per kilowatt given by Mr. Sparks— 
viz., £17—confirmed the actual! cost in a number of contracts which he 
himself had carried out, and in this particular case was a moderate price 
for thethoroughly good job that had been put up. 
Coming to the question of steam v. electric winding, he characterised 
the German efforts in this direction as playing at winding,” and said 
that the machines employed so far were very little better than electric 
hoists. Before he approached this subject he had received a good many 
inquiries for electric winding installations, and therefore he had gone to 
Germany and had studied the subject very closely. The result was that 
he came back convinced that the cost of electric winding and of the gears 
themselves was so excessive that there was no possibility of adopting it 
for serious heavy commercial work in this country. From information 
given him by 12 colliery owners, who were representative of all classes 
and conditions of collieries in this country, he had then prepared a table 
showing the actual cost of winding by steam engines, which showed that 
the total cost of winding 100 tons, with interest and depreciation added, 
varied from 3s. 11d. (at Mr. H. Rhodes’ Colliery, Rotherham) to 19s. 103d. 
at the Hulton Collieries. He maintained that this was the only way 
of considering the cost of winding. It was no use to take so many pounds 
of steam per useful horse-power of rope. This conveyed abaclately 
nothing to the mind of the practical miningengineer. After communica- 
ting with Messrs. Siemens Bros. & Co. and the Electrical Co,, both of 
- which firms had been very kind in giving information, he thought he 
would prepare some tables which they could fight about. Consequently 
he first prepared a table showing the estimated cost of winding per 
100 tons witn high-class coupled-compound non-condensing engines at 
135 lb, steam pressure. He had taken first 1,000 tons of coal raised 
500 yds. in 10. hours per day winding; the total cost of winding per 
100 tons with interest and depreciation was 6s. 3d. Similar mints were 
also given.for 1,500 tons per day and 2,000 tons per day which were 
58. 14d. and 6s. 64d. respectively per 100 tons. He then got from Messrs, 
Markham. & Co., of Chesterfield, some figures which enabled him to com- 
. pile a third table showing the estimated cost of winding per 100 tang with 
high-class coupled high-pressure non-condensing engines at 150 lb. steam 


: € e s ^ t 
pressure, because it was a disputed point as to whether compound or 
high-pressure engines were the most economical. The results on 
the same basis as the second table were 6s. 84d., 6s. and 68. 84d. 
respectively. As the latter figures, however, were for eight hours 
andl not ten hours, he had compiled a fourth table from Messrs. Fraser 
& Chalmers’ plant on the 8 hours basis, and the corresponding 
figures were 6s. 9}d., 58. 5d. and 7s. 24d. The last of the three 
figures in each set was in all cases for 700 yds. depth, as against 
500 yds. in the others. In all cases 10 per cent. was added for interest 
and depreciation. Having. got these results he then set to work to cal- 
calate what it would cost to wind electrically.. This formed the subject 
of a fifth table. He had treated this table in precisely the same way as 
the others, but one or two figures had had to be assumed. One figure 
which he had assumed, and which he hoped would be questioned, was the 
steam consumption per kilowatt-hour.. He had taken 25 lb., which ona 
colliery load which was always varying was as low a figure as could safely be 
estimated upon. It was no use taxing fancy figures which were not going 
to be realised in practice. In Mr. Sparks’ Paper 37 lb. of coal per kilo- 
watt-hour was given, which meant 7 lb. of water par lb. of coal, aud this was 
a result which he had had over and over again. On colliery boilers it was 
seldom more, and sometimes was a little less, Therefore Mr. Sparks’ 261b. 
of steam per kilowatt-hour could be taken as a good average figure. In 
this fifth table he had taken the same quantities and depths as in the 
previous tables—viz.. 1,000 tons in eight hours at 500 yda., 1,500 tons 
in eight hours at 500 yds., and 2.000 tons in eight hours at 700 yds. 
In estimating the coet of the winding gear he had assumed the use of 
balancers, because he did not think any system of winding which he had 
seen 80 far was of the slightest use unless balancers were adopted. He 
had seen the Preussen gear, but he did not think it could be regarded 
as the most economical way of winding, and if we were to wind elec- 
trically we must balance our loads in some way, and the balancer 
which he had seen at Zollern was the only practical way of doing it. 
The final result of his own estimates was that the cost of electric wind- 
ing per 100 tons 500 yds. deep and 1.000 tons per day was, without 
int rest and depreciation, 3s. 84d. ; for 1,500 toas per day 500 yds. deep 
25. 111d. per 100 tons, and ‘or 2,000 tons 700 yds. deep 33, Ojd. per 
100 tons. Adding 10 per cent. for depreciation and interest, this raised 
the above figures to 13s. 94d., 11s. 7d., and 12s. 5d. for electric winding, 
against 6s. 92d., 5«. 5d., and 7s. 23d. for steam winding under exactly 
the same conditions. He had taken 250 days a year, which he believed 
was a fair number of days. ‘Therefore, if they were going to compete 
against steam, it was absolutely necessary to reduce the cost of electric 
winding p ants to something like the cost of the steam plant. Figures for 
the Grand Hornu mines had been given him by.the Electrical Co., and 
he embodied them in a sixth table. 1,400 tons were wound each day of 24 
hours, or only about sixty tons an hour, which he had already charac- 
terised as hoisting and not winding. The cost of winding was £13. 148. 6d. 
per day of 24 hours, including depreciation and interest, and the coat of 
winding 100 tons was 193. 73d. against steam winding varying from 
3s. 10d. to 6s. or 7s. If, under present conditions, they were to compete 
with steam winding, tbe electric supply people would have to supply the 
energy for nothing, and give something in. l 

Mr. J. LEGGATT Cardiff) pointed out that the figures of the 
cost of electrical winding in Mr. Mountain’s Paper, with the pre- 
paration of which he had had a good deal to do, were all either 
estimated or taken from Continental practise. It would be inter- 
esting to see whether any results obtained by Messrs. Siemens 
Bros. & Co. for the large winder which they were putting down in 
South Wales for the Duffryn Rhondda Co., and which would be 
& good example of English practice, would modify Mr. Mountain’s figures 
at all The estimated costs for electric winders given in the Paper were 
on the assumption that drums were used and not Koepe pulleys. If these 
pulleys were used the cost of the whole plant would be reduced by about 
10 per cent. and the cost of electrical winding accordingly. This Paper, 
also, only dealt with single winders and the results would be 5 
modified in the case of a company having several pits close together f 
from one central! station, and especially if the power required for purposes 
other than winding became as great as the power required for main wind- 
ing. In the majority of cases in this country, however, there would be 
only one winder, the rest of the plant necessary for driving the surface 
plant, haulage and pumping, not excseding half the power necessary for 
winding. In these cases it would be very difficult to bring the cost of 
electrical winding out better than, or even as good as, steam winding as 
regards annual cost. There was one way, however, in which these figures 
could be completely modified in the case of steam winding. The exhaust 
steam from the winder might be utilised in a low-pressure turbine by means 
of the system devised by Prof. Rateau for using the exhaust steam from 
intermittently running engines. The system was well kaown and had been 
described in Papers read by Prof. Rateau and Mr. P. J. Mitchell before the 
Institution of Mechanical Engineers (see The Electrician, Vol. LIII., p. 349 
and Vol. LVI., p. 496) and the West of Scotland Iron and Steel Institute. 
For instance, a winding engine using 450 Ib. of steam per wind and winding 
60 times per hour and exhausting to atmosphere (allowing 20 per cent. for 
condensation in the engine, cylinders, pipes, &o.) gave 21,600 lb. of steam 
available for the low-pressure turbine, and with a consumption per elec- 
trical horse-power per hour of 30 Ib., a total of 720 k. H. p. would be avail- 
able for driving motors on the surface and underground. In most cases 
this was amply sufficient for all purposes about the pit, with the excep- 
tion, perhaps, of driving the fan. Similar results had been obtained in 
several collieries on the Continent, and had been guaranteed in the cases 
of two or three plants being installed in this country, no extra back pres- 
spre being put on the winding engines. The heat accumulator, which 
might consist, as described in the Papers referred to, of an old boiler, 
could be made large enough to keep the turbine going at full load during 
the ordinary stops of the winder. With a 500 kw. plant installed at the 
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steel works of the Steel Co. of Scotland, etops for periods as long as six 
minutes were being successfully negotiated. If the stops were longer 
than this a special automatic reducing valve came into operation, passing 
live steam through from the boilers. 

Mr. C. P. MARKHAM (Chesterfield) said he did not think it would pay 
any colliery company to put down electrical plant for winding alone. It 
was not possible to sink & pit for much under £2,000 in the South York- 
shire district, the depth being usually from 800 yds. to 1,000 yds. To 
raise 4,000 to 5,000 tons per day was a common performance in South York- 
Bhire. They had to get the men in and the coal out in eight hours' 
work, and an engine was wanted that would take an enormous quantity 
of steam for about two revolutions, get an acceleration up to a very high 
point, then drop to zero and run out at tte pit top. Steam winders were 
now being used in South Yorkshire with engines having 48 in. cylinders, 
7ft. 6in. stroke and 120 lb. pressure behind them. At starting they took full 
steam for the whole of the stroke. cutting off at ; for the first 2or 24 
revolutions, and reducing the cut-off to % in the next 10 revolutions, 
By that time they were accelerated sufficiently to run them out at the top, 
and the balance rope, which was generally used, pulled the engine up 
quietly. With mines of about 800 yda., from 62 to 68 winds per hour 
were accomplished. Electrical winding hitherto was child's play com- 
pared with this, and he failed to see how electric driving was going to 
compete. He thought the remarks made by the last epeaker indicated 
5 thing to do—viz., to exhaust the winding engine into a Rateau 

urbine 

Mr, T. FUTERS (Newcastle) said that managers and owners would be 
very glad indeed to turn out their old steam engines and adopt electric 
winding if it were proved that it would be very much more economical 
than steam. In the main, however, he was bound to agree with what 
Mr. Mountain had said. The great question was that of cost, and un- 
doubtédly when one considered that the cost of the electric winder alone 
at present was £10,000 to £15,000, whilst an excellent steam engine might 
be bought for £5, 000, it was evident that any colliery company would 
regard the extra capital outlay as a very serious item. Another point 
that had been made very much of in connection with electric winding 
was the question of automatic safety appliances. Safety appliances were 
not in favour in this country, and if as electrical engineers they could go 
to the colliery manager with a plant which worked without any safety 
appliances whatever, it would be looked on with favour. There was no 
doubt that the ordinary winding engines, especially in t'e North of 
England, were great steam eaters, but this was a very simple question. 
The engines were controlled by practically two handles—viz., the ordi- 
nary steam regulator and the steam reverser, and very good results could 
be obtained by modifications to the gear. He believed there were at pre- 
sent working in South Wales steam engines which only used 26 lb. of 
steam per horse-power-hour, and in another case only 15:2]b. of steam 
were taken per useful horse- -power-hour, The engine was also working with- 
out either expansion of condensation, and if these were employed, probably 
a reduction of 10 or 15 per cent. in steam consumption could be obtained. 
Although the electrical plant was more efficient, the capital expenditure 
was greater, which, as Mr. Mountain had pointed out, rendered the work- 
ing cost rather more than what the saving in coal was to be. It was a 
very difficult matter to compare the ordinary steam winding engines, 
when the term steam consumed per useful horse-power hour ” was used. 
So much depended upon the type of guides, cage, headgear arrangement 
and so on, which varied very much with the various types of engines at 
different collieries. He quite believed if it were possible to put down 

electrical winding plant on to existing drums hy simply removing the 
steam engines and adding a motor, great savings would be effected iu 
steam consumption. That there was a great future before electric wind- 
ing there could be no doubt. 


Thursday, March 29th. 


Mr. GERALD HOOGHWINKEL read an abstract of the Paper on 
'' Electric Winding considered Practically and Commercially,” which he 
presented at the Newcastle Local Section of the Institution on March 19th 
(The Electrician, March 23rd, p. 925). 

Mr, F. HIRD (of Siemens Bros. & Co.). while thanking Mr. Mountain 
for having accumulated such & mass of information with regard to steam 
winders, which was very difficult for the ordinary person to obtain, 
pointed to oertain inaccuracies in the figures which threw considerable 
doubt on the value of the conclusions arrived at. He would like to know 
why it was necessary for the cages to be a great deal heavier in electric 
winding than with steam. He had not heard any explanation of this 
except the facetious one of electrolysis. The heavier rope mentioned in 
Mr. Mountain's tables might be partly due to the greater acceleration 
with electric winding, but it was not quite clear why such very high 
accelerations had been taken, and if these were bigger than necessary it 
would make the comparison as regards capital outlay unfavourable to 

 electrie winding. He would also like to draw attention to a matter 
which had been suggested by Mr. Hooghwinkel—viz., the very great 
difference which existed between Mr. Mountain's tabulated results 
obtained from the actual steam winding and the estimated results 
upon which Mr. Mountain had based his comparison. It might 
be urged, of course, that the figures for electric winding, taken for 
comparison, were also estimated, but there were some reasons for dis- 
criminating between the two cases. These reasons he had touched upon 
in the Paper which he read before the Institution of Mining Engineers in 
1903,* and although that was rather a long time ago he saw no reason 
io change the opinion which he then expressed. The difference between 
the steam consumption under ordinary working conditions and the steam 
consumption under test conditions was enormous. This was not a pious 
opinion, but the result of absolute figures and tests which had been taken 
a ee KON tM 
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in a most careful manner. Under ordinary working conditions the steam 
consumption was 100 per cent. higher than under the test and guaran- 
teed conditions, and the reason for this was not far to seek. In most, or 
all, steam winding engines the distribution of steam in the cylinders was 
left to the control of the man in charge. Unless the man was a past- 
expert in thermodynamics and pretty nimble with his hands, the result 
must necessarily be a very great waste of steam. The next reason was 
that it was possible and very easy to lose a very large percentage 
of the whole of the energy which was required for the lift during 
tha braking operations, and it was quite easy to do that and know 
nothing about it when working with steam. With electricity the 
actual results could easily be investigated by means of recording watt- 
meter diagrams. With electric plants the braking was done by paying 
back energy into the motor- generator, and there could be no loss of power 
in braking except when the emergency brake was used, which was very 
seldom. There was another source of loss: At the end of a wind it was 
very common indeed for steam to blow off vivlently through the safety 
valve, because the boilers were worked pretty high, and when the lift 
stopped the steam blew off into the atmosphere. That steam was not 
included in the guaranteed figures given for the purpose of Mr. Moun- 
tain’s comparisons. This largely explained the 901b. average given by 
Mr. Mountain from actual testa. He would make one short reference to 
the only electrical plant tha; Mr. Mountain had given particulars of— 
viz., that at the Grand Hornu mine, and he would like to point out that 
that was a particularly unfavourable result, which might bave led Mr. 
Mountain to his somewhat pessimistic conclusions, The amount of 
coal raised per hour was very small and the depth was very great —i c., 
it was a very small plant, working under unfavourable conditions, and 
then, beyond this, it was working on practically what was known as the 
rheostatic system of control, which was extremely wasteful, and the results 
ought not to be used for making comparisons. It was remarkable that this 
was not drawn attention to ın view of the opinion expressed by Mr. 
Mountain that the only e'ectric winding plan:8 which ware worthy of 
consideration were those which provided for the storage of power and a 
balancing arrangement. His own personal opinion was that electric 
winding was coming, or, in fact, had come, and had come to stay, and he 
thought they might easily see some very good reasons for this. It was 
pretty certain that whatever machinery they had about the mines, apart 
from the winding, it had to be driven electrically, and once this was acted 
upon by colliery managers and owners they would not be long in per- 
ceiving the enormous inconvenience, apart from any question of economy, 
of having an isolated steam plant to do merely the winding. This was& 
point of very great importance, and it behoved them as electrical engi- 
neers to be prepared for what must inevitably come— viz., a large demand 
for electrical winding plant. This demand had already arisen here, and 
it would shortly attain something ‘of the dimensions which it had 
already attained on the Continent and elsewhere. 

Mr. G. L. ADDENBROOKE c mpared the load of a colliery to a 
tramway load factor. It was pretty well known that if there was only 
one car on a service, a 50kw. generating plant was necessary to run it, 
but with the increase of the service, 10 kw. per tramcar would do very 
easily. Similarly, to put up electric winding for one colliery might 
or might not be worth doing; it was merely a question of finance from 
the colliery owners’ point of view. In his power company’s area (the 
Shropshire, Worcestershire & Staffordshire Electric Power Co.) there were 
30 collieries within a radius of 4 miles, and an enormous amount of plant 
would be saved 1f all the power were supplied by the power company. 
because, as in the tramway, the maximum loads would not coincide. Tne 
speaker then showed a table of curves which gave the price which could 
be charged by a power company with stations varying from 3,000 kw. to 
60,000 kw., with varyiog load factora—viz., O to 100 per cent. Tae prices 
ranged from 02d. for 60,000 kw. to 0-4d. for 3,000 kw., both for 100 pet 
cent. load factor. This was taking into account a distribating system 
radiating up to 8 to 10 miles from the generating station, and the 
curves were made up on the assumptions that the generating station 
was erected at once of the size contemplated and not by stages; that 
coal cost 5s. 6d. per ton, and that an allowance of 10 per cent. of the 
total capital involved was made to cover interest and depreciation. These 
figures had been prepared in conjunction with some of the leading manu- 
facturers, and he did not think they were very farout. With Mr. Sparks’ 
load factor of 37 per cent, a station with 49,000 kw. or 60,000 kw. could 
supply at a much lower figure than in Mr. Sparks? case. In the Powell 
Duffryn district there was probably within a range of 7 or 8 miles over 
100,000 u.P. in collieries, and it would be easy to put up a 60,000 kw. 
station in that area. He thought there was a better opening for winding 
electrically than Mr. Mountain imagined. . 

Dr. R. HERZFELD (the Electrical Co.) said the figures given by Mr. 
Mountain for steam winding were so favourable that the suspicion must at 
once arise whether they were right, and as far as he could see they were 
not correct, and had already done some damage. He should like to know 
on what authority the statement had been made that the Grand Hornu 
installation was wasteful and had been discarded bythe makers. It was 
not a wasteful installation, but came out almost as an ideal plant. Mr. 
Mountain’s tables made out that the total cost of winding per 100 tons 
at Grand Hornu was 193. 7d. as compared with an average—as he made 
it-—of 9s. 8d. for 12 steam winders, The average depth of these 12 col- 
lieries was 435 yds., whilst the depth of Grand Hornu was 767 yds., or 
nearly double. But this was not the only objection to Mr. Mountain's 
figures, for there seemed to be a misapprehension on Mr. Mountain's part 
as to a communication from the makers of this plant. Mr. Mountain 
mentioned that the total cost of generating energy at Grand Horau—viz., 
£13. 14s. 6d. per day for 16,000 units, was solely for winding. Bat there 
were various other pieces of machinery which drew on this supply. .For 
instanoe, there was a 125 f. p. pumping motor, two 200 n.r. ventilating 
motors, locomotives and other accessories amounting together to more 
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than 1,000 n.r. The figures which actually represented the consumption 
of the winding engines were as follows: There were at present working at 
Grand Hornu two winding engines which drew 1,400 tons from a depth 
of 767 yds., and this represented a total of 3 ,640 u.r.-hours in mineral 
raised. From careful investigations with recording wattmeters it waa 
found that one horse-power-hour in mineral raised corresponded to 
1:46 units from the generating station. The total consumption of these 
two winding plants was 5,315 units per day instead of 16,000 mentioned 
by Mr. Mountain, and the total cost was, therefore, £4. 11s. 3d. instead 
of £13. 14s. 6d., or 6s. 6d. per 100 tons raised instead of 19s. 73d. This 
latter point was the most important of ali. Mr. Mountain had stated 
that the unfavourable results which he 5 they would now 
be regarded as favourable — were only attained Sy working 24 hours, but 
he (Dr. Herzfeld) had information that the winding was done in 7 hours. 
With regard to boiler plant, he was of the opinion that with an electric 
plant this was smaller, not only on account of less coal burned, but aleo 
on account of the steadier load, because there were excellent means of 
balancing for a peak on an electrical plant which must be provided for 
in a steam plant. On the question of acceleration, Mr. Markham had, 
on the previous evening, said that very difficult problems would have to 
be solved with electrical plants, because steam winders were ever so much 
better in this respect. He thought, personally, that the problem of 
acceleration in winding was not nearly so difficult as acceleration in 
rolling—reversing rolling—mills, and it might be interesting to Mr. 
Mountain to hear that quite recently five huge rolling mills had been 
changed to electrical work which reversed 10 to 12 times per minute, 
and had an average driving capacity of 10,000 H. r. to 14,000 H. To use 
Mr. Mountain's expression, colliery winders were toys compared to these. 
Electrical engineers knew well enough that the latest developments of the 
continuous-current dynamo practically allowed for an unlimited amount 
of current to be taken out of a dynamo with no volte, so that the accelera- 
tion problem did not require any new developments. In fact, he thought 
the opponents of electric winding must come with heavier guns if they 
wished to check the progress of electricity. 
Mr. R. 8. CLIFT (Siemens Bros. & Co.) said it was undeniable that the 
first cost of the steam winder was less than that of the electric winder, 
but on the other hand the electric winder would be found to be more 
economical as regards steam consumption. Therefore, if coal cost 
nothing, winding by steam would be cheaper, but if coal were valuable, 
electric winding would be cheaper. To show tbis point he would make 
mse of some of the data from Messrs. Siemens which Mr. Mountain did 
mot make use of. Ona 24 hours’ test under practical working conditions 
the steam consumption at Zollern for the masin working shaft was 26 lb. 
per horse.power-hour throughout the whole 24 hours. The average 
steam consumption per horse-power-hour in the shaft was only 31 3 lb. 
This was shown in Table A below. The average steam consumption per 
effective horse-power-hour in the shaft for the 11 collieries mentioned by 
Mr. Mountain worked out at 901b. for steam winding. This was based 
on 7 lb. of steam per pound of coal, which Mr. Mountain also mentioned 
as a fair figure to be taken. Mr. Mountain had criticised the use of the 
term steam consumption per effective horse - power-hour as conveying 
no meaning to the average colliery man, but he must say that this had not 
been his experience. Colliery managers knew exactly what was meant 
by this term, and everyone regarded it as a truo measure of the 
efficiency of a common winding engine. Then, again, Mr. Mountain’s 
comparisons had not assumed the same acceleration period for steam and 
electric winding. The corresponding periods for steam winders had 
been taken as more than double. Then, again, if they took the figures 
for the meximum speed of the steam winder, the time for acceleration, a 
fall gpeed run, iana retardation, and worked thern out, it would be found 


Table A. Test of Electric Winding Engine at Zollern No. ? Pit. 

The test was taken on November 25, 1904, and extended over 24 hours. 
The engine was winding at about haif its full capacity from a depth of 
200 yde. 2.43 tons of coal were wound in the two working shifts. At 
the changes of shifts 1,024 men were taken down and 1,007 men brought 
up; the weight of the men was averaged at 165 lb. 


DISTRIBUTION or POWER OVER THE Separate SHIFTS. 


6—2 | 2—3 3—10 | 10-6 
— Morning Winding Noon Night 
shift. | mea. | shift. shift. 
— Se —⏑— a — | — 
Total kw.-hours delivered by gene- 
rating plant.. 9,076 33 ; 715:82. 7,506 75 | 4,770°79 
Total steam consumption, ]bs..... 168,250 14,110 137.520 97,465 
Steam consumption per kw.-hour.. 18:536, 1971 ' 18318 20:43 
Kw.-hours absorbed by winder....2,192:07 ' 83:96 [1,577°18 | 6552-18 
Effective n.r. hours in shaft...... 1,562:0 13 053; 99013 92-0 
Kw.-hours per effective u. p.-hour in 
! ³˙¹ TETT 1:403 6:43 1:592 60 
Steam consumption per effective | 
H.P.-hour in shaft in los 26:01 12677 29-178 122:62 
SUMMARY FOR THE 24 Hovns. 
Total kw.-hours delivered by generating plant... 22,069:69 
Total steam consumption.. .....sesssssesossssess 417,345 ·0 lb. 
Total steam consumption per kw.-hour.......... - 18:91 1b. 
Total kw.-hours absorbed by winder .............. 4., 40539 
Effective H. .-hours in shaft .................. 2 2,657°183 
Kw.-hours per effective n.r.-hour in shaft. "m 1-657 
Steam consumption per effective u.P.-hour in shaft.. 31:35 lb. 


The steam consumption was ascertained by weighing the water 
delivered to tho boilers during the test. 


that the first steam winder in Mr. Mountain's fourth table, which was there 
said to be capable of winding from 500 yds., would only wind from 819 yds. The 
second winder would only wind from 850 yds. ins of 500 yds, the third 
would only wind from 400 yds. instead of 700 ydg. The time for changing 
trucks with electric winding was taken as very much longer than with the steam 
winder, which meant that the plant must be made correspondingly larger, 
which would run up the cost and make the comparison, in his opinion, 
unfair. In order to draw up what appeared to him to be a much fairer 
comparative table than Mr. Moustain’s, he had taken Mr. Mountain's third 
case (109 dun depth) and reduced the non to Table C. The figures for ini 


- - = — ——— — — —— — — — — — —ͤ—ß 


Table Q. —Estimated Cost of Winding per 100 Tona with high- class coupled 
High-pressure Non-condensing Engines, steam pressure 1.70 Lb., and with Elec - 
tric Generating Plant and Siemens · Ilgner Winding Engine. 


Steam WiNDER— Case 3. 


*. | a * | baat . = + + 
8 : g 8 & g g 
28 H 28 23 28 F 23 38 
28 2 sah 25 38 8 Bout 
5. ARSE 54 3. 8 84 3 
- ô — 1 8 ' e an 8. ' 3 ' 
5 3 Ss! x lS . 
Coal, ps per day (8 hre.) 2,000 2, 000 2,000 2,000 2,000 2,000 2, 000 |2,000 
Depth of shaft ........ yds.| 700 | 700 700, 700 700 . 700 700 
No. of tubb s 6 6 6 6 8 8 8 
Wt. of set of tubks cwt.) 40 40 40 40 40 40 40 40 
Wt. of coal per wind ..tons 45 | 45 | 45 45 48 | $:0| 60 | 5:0 
Winds per day........ T : 445 445 445| 445 417 400, 400 400 
35 & 35 & 35“ & |35" & 
Diam. of cylinders ...... i 58 58 | 68" | 58 h ‘ 
Strok ( SG ee tens 72° | 72° | 72" 72“ : " 
Diam. of drum............ 20 20 20| 20 22 18 18 18 
Reve. per wind... sies 925 354 3994 394 | u | So 890 55 
Revs. of drum per min. ; 3°0 | 53:0, 53:0 
Diam. of winding rope .. are 67 11 T r 67" a l: 67˙2 i cm E 2" 2 ; 
Wt.ofrope .......... ton: 6| 6 6 $ 5°758| 5768, 5775 
F 
me of wind ........ p 9 33. : 
Max. velocity....ft. per sec. 68:0 | 46:39| 46°39 46 39 570 | 50:0 | 500 | 500 
Period of max. velocity..secs| 9:4 | 37:02 31:02, 37 02 28:0 | 22 0 | 22:0 | 22°0 
Acceleration —Rate..ft.secs:| 5:7 | 3:88) 3°88 3 88 60, 20, 20 | 2-0 
Period . secs 11-96 11-96) 11-96 11:96, 9:5 | 25'0 | 250 250 
Retardation— Rate, ft. secs. 15-0 | 10:26 10-26 10-261 6-0) 3:33, 3:33 333 
5 Period, secs. 4:52! 4 52 4:52; 452. 100 | 150 | 15:0 15:0 
Time of changing .. .. secs. 112 | 11:2 | 112 | 112 | 20 0 1 10:0 | 1070 | 10:0 
Steam pressure at boilers, | | 
lbs. per sq. in 150 150 150 150 | 150 150 | 150 150 
Boil N d si (jt 56 4 86 4 8614 86/4 WO 2929 29 
oilers— No. and $'Ze.... A 50 «30 1x30 | x 80’ |x 30 |x30 | x 80’ | x 30 
Coal burnt per day ....tons/ 13:0 | 20:0 2 20-0 pi 1 a : h 
Per cent. burnt to wound ..| 0°65 10 : 1:0 j : : 
Price of coal per ton ...... 3/6 | 3/6 | 6/0 | 8/0 | 3/6 | 3/6 | 6/0 | 8/0 
Cost of ripe per a ..| 2/3}, 3/6 | 6/0 | 8/0 1/92 1/43) 2/5 | 3/23 
Wages of men per shift :— 
Windes 60 | 6/0 6/0 6/0 6/0 | 6/0; 6/0! 6/0 
Stokers and ashman ..../ 12:6 | m 12/6 ic 12/6 60 Bu 3h p 
Attendant is / ) 6 
Wages per 100 tons wound:— 
Windes osi 0/330 0/31 0/33 0/33 0/83; 0/34| 0/34 
Stokers and ashman ....| 0/74 0/74, 0/74) 0/74 031 0/31 a 031 
Attendant - ia : E 3. 
Total wages per 100 tons ..| 0/11 0/110 0/110 oja 1/0 1/0) 10] 1/0 
Oil and atorex per 100 tons. 0/3 | 0/3 | 0/3 | 0/3 | 0/3 | 0/3 | 0/3 | 0/3 
Working days per year ....| 250 250 250 | 250 250 250 | 250 | 250 
Cost of engine, incl.erectiun £| 6,500! 6,500; 6,500) 6,500 si Pu va 
Price of winding plant....£ 15 E À 900 990 Aa 

» generating plant £| . es E 3, 3, 

„ boilers, &o...... £13,000 3,000 3,000 3,000 3.600 2,000 |2,000 |2,000 
Max. H.P. at drum 1 3, 324 1,700 1, 700 1, 700 
Steady running H.P. ...... a is 1 000 910 910 910 
Kw. at generator us es a zx et 800 680 680| 680 
Weight of flywheel ....tons| .. vs 5 ia 67 28 28 28 
Revs. per min. of flywhee ll. a we 300 | 465 465 465 
5 on :— | 

Winding plant—Per an. at 

I;»; ore ee £| 650 650 650 650 1 420 900 900 900 
Ditto.— Per day ........ £|2/12/0/2/12/012/12/0,2/12/0 5/18/6 8/12/0 3/12/0|3/12/0 
Ditto — Per e tons 4 2/7} | 2/74 | 2/74 | 2/72; 5/8 | 8/7 | 3/7 | 3/7 
Generating plant —Per an. | 

A 10h uh] Sa € we is 550 300 800| 300 
Ditto—Per day ........ £ | 2/4/0 | 1/4/0 | 1/4/0 | 1/4/0 
Ditto—Per 100 tons .... pof - zu 2/3 1/24| 1/24| 1/24 
Boilergs— Per an. at 10% £ 300 | 300; 300 300 360 200 200 200 


Ditto — Per day 2 1/4/0 1/4/0| 1/4/0| 1/4/0 1/8/10, 16/0 | 16/0 , 16/0 


Ditto— Per 100 tons . 1/2 1/2 1/2 | 1/2 1/54 | 0/94 osi 0/91 
Total cost per 100 tons with- 2 4 
out interest & depreciation} 3/5} 4/8 7/2 | 9/2 3/04 | 2/74 8/8 4/53 


Total cost per 100 tons with 
interest and depreciation .| 7/24 
Effective n.P.-hours in shaft | 


8/53/L0/11}.12/113 12/5 8/2} 9/3 10/0 
4,7652: 


t Locked coil. 5 Balanced 


per daga oo 4,752 


* Mr, Mountain’s figures. t Siemens’ proposal. 


D 


1002 


THE ELECTRICIAN, APRIL 6, 1906. 


steam winder had been left unchanged, with the exception of the 
amount of coal burned. Mr. Mountain had given 13 tons, but if they took 
the same evaporative capacity that Mr. Mountain had assumed for electric 
winding—viz., 71b. of steam per pound of coal, that figure would rise to 
about 19 or 20tons. The result of his calculations were a good deal 
different from Mr. Mountain's, and the results were again set out in the 
diagrams below. Diagram D showed, by the full line, the cost of winding 
with steam with different costs of coal. The dotted line showed the 
corresponding cost of winding with electricity. and the two curves crossed 
at about 38. He had worked out diagram E in order to have another 
check. This represented an electric winder which was of the same 
capacity as tbat at the Hulton colliery. He chose this because Mr. 
Mountain bad stated that his figures rerresented actual tests. It would 
be seen that the curves crossed at the same point—viz., 3s. The curves 
were rather interesting, because it was obvious that the deeper the wind 
the more inclined the curve would be. If a horizontal line were drawn 


28 


[Tatal Cost of Winding 100 Tons tn Shillings. 


0 4 8 12 16 20 
^. 8! of Coal per Ton in Shillings. 
Dracram D.—Enoine WiNpra 2,000 Tens or Coat IN 8 Hours FROM 
A DrPTH or 700 vps. 


for the intersection of the straight lines with the zero line on the left, the 
ordinates of that horizontal line would represent the fixed charges and 
labour, and the ordinates above that line to the diagonal line would 
represent the cost of coal per 100 tons wound. Obviously, with deep 
shafts, that cost went up. There was no time for him to go into the 
many subsidiary reasons which, in most cases, would form additional 
arguments for electric winding, but he had tried to make the comparison 
exactly as indicated by Mr. Mountain and to make it as fair as pos- 
sible. If he had erred, it was in choosing some figures for steam winding 
which were more favourable than would be the case in actual practice. 
He might mention that although diagram D was prepared independently, 
it would be found that Mr. Hooghwinkel’s cost of winding at De Wendel 
(which was a plant corresponding in size) dropped right on the dotted 
line. It seemed to him that the errors in some of Mr. Mountain's tables 
did not lead them to place over-much reliance upon the reliability of the 


Cost of Winding 100 Tons in Shillings, 


0 4 8 12 16 20 
Cost of Coal per Ton in Shillings. 


Diackam E.—EwoarNE WIN DIN qa 567 Tons or Coan IN 74 Hours From 
A DErTH or 312 yps, 


remaining figures, but if they studied the Paper carefully in conjunction 
with the data which he (the speaker) had placed before ikem, thoy would 
find conclusive evidence of the fallacy of Mr. Mountain's deductions. 

Mr. G. 8. RAM (Electrical Inspector of Factories) dealt more particu- 
larly with Mr. Sparks’ Paper from the point of view of safety. Mr. 
Sparks had drawn special attention to the fact that he had devised his 
scheme before the Home Office rules were drawn up. In one respect he 
thought Mr. Sparks had gone one better than the mining rules, at any 
rate in regard to the earthing and metal work below ground, controller 
cases, switch covers, motor frames, &c. There was always a difficulty in 
knowing how this should be done. Mr. Sparks had got over it by running 
earthed cables right down the shaft and along the roadway. The impor- 
tance of having cases, &c., earthed was very often overlooked. It was 
not realised that the conditions in a mine were such that if a man got a 
hock at all he was likely to get a very bad one, even with low pressure, 


In a ease which he investigated last year a mau was killed under con- 
ditions which might occur in any mine, by 230 volts continuous current. 
He was coming out of the mine along one of the main roadways without 
any clothes on his back. In order to pass some trucks he had to 
squeeze against the wall, and in doing so pressed his back against an 
armoured cable. It so happened that the armouring was alive, and 
the man was killed. The usual excuse was made that the man must 
have had a weak heart, but the post mortem in this case showed that 
the man had a very good heart. Mr. Sparks had not told them 
how he earthed the other end of his earthed cable, and this was a 
matter upon which very different opinions were held, He was at a colliery 
a furtnight ago where a sub-station was being built and earth plates were 
actually being put in whilst he was there. There were three of them, 
8 ft. square by 4 in. thick, of galvanised iron, and the hole was filled in 
with a mixture of earth and coke. This appeared to be a very good job. 
On the other hand, at another colliery, he did not like the look of the 
earth connection, and on giving it a small pull the earth plate, which 
was only 73 in. square, buried 6 in. below the ground, in perfectly dry 
earth, came out. With regard to overhead transmission he gathered 
from Mr. Sparks’ Paper that the cradles which were used were intended 
to catch a broken wire and to keep it off the ground. In other cases, 
however, where there was a catcher, he took it that this was intended to 
earth the wire if it broke; but it was not clear from the illustration how 
this catcher was earthed. If it was only earthed to the barbed wire on 
the posts in the ground, the barbs were quite unnecessary. In one of the 
power schemes which was using steel poles, there was an earthed wire 
carried from pole to pole, which was a very good plan. With regard to 
generating stations there was one point which Mr. Sparks had given 
attention to which was very useful, and that was that if part of the 
apparatus went wrong, he was able to withdraw a panel out of contact 
with any live metal and repair it in a safe way. But although this was 
very good so far as it went, he did not quite see from the drawings how 
repairs could be made in the ’bus bars in asimilar way. Ifthe same idea 
could also be carried out in the sub-stations, it would be useful, for this 
point was frequently overlooked in this connection. At one colliery sub- 
station that he knew of, the switchboard was encased entirely in ex- 
panded metal. It was perfectly safe to work in ordinary practice, but 
as soon as anything went wrong with the expanded ecreen nothing what- 
ever could be done without shutting the whole place down. Another ele- 
mentary point had been overlooked in the same installation. They had 
taken three separate cables at 2,000 volts down the shaft, with the idea of 
having two spares, but they had spoilt the arrangement by converting all 
three cables up to the same switch. These were small points in a way, 
but were extremely important in colliery working. 

Mr. A. F. STEVENSON (St. Helens Cable Co.) dealt first of all with 
the use of high-tension cable in pits, a question which was raised in Mr. 
Sparks’ Paper. He thought this dangerous, as the man in charge might 
remove the earth connection to make the plant work all right, All that 
was gained by using earthed high-tension cable was a few hundred pounds 
on the plant, and against this there was the increased liability to break- 
down and the increased risk to life. He had had many experiences him- 
Self of recklessness in pits, in spite of the Home Office rules. For in- 
stance, sometimes they only used the leakage indicators with the switch 
on the first stop only, as the needle swung right over with the switch on 
the second stop. When he had asked what they were doing about it, 
they had answered Nothing," and then he would ask if the men got 
any shocks, and the answer would be Yes, but it doesn't hurt them 
1n another case he had known indicators to be put on the board just for 
the satisfaction of the inspectors, but they were not connected up. Even 
when there was a first-class firm doing the work in a colliery with full 
specifications as to earthing and so on it was very often found that vital 
points in the connecting up of the cases of the motors and so on 
were neglected. With regard to the cables used in the Powell-Daffryn 
pits, as far as the underground work was concerned, he believed that 
many people who had done cable work in collieries would agree 
that paper cables were not very suitable, especially where the lead 
covering was in the neighbourhood of water, which had a very 
bad effect on the lead covering, and very often in such circumstances 
would not last 12 months, Although paper cables were used in many cases, 
he knew of instances in which oil had run down the cable and produced 
such a hydrostatic head that the lead covering had been ripped open in 
one case, and in another case the lid of a switch box was broken. He 
advocated the use of three single cables with metallic covering encased in 
wood which enabled shafts of 600 yds. to be dealt with without any joints. 
The latter was a serious cause of trouble, especially where there was water 
pouring down the shaft all the time. 


The Royal Society, — Among the Papers read yesterday were 
the following: „On Retardation of the Discharge of an Elec- 
troscope by means of certain Radio-active and other Sub- 
stances,” by Dr. W. S. Lazarus- Barlow. Communicated by 
Sir William Ramsay, F.R.S. : “On a Mineral, which retards 
the Rate of Discharge of an Electroscope," by Dr. E. H. 
Büchner. Communicated by Sir William Ramsay, F. R. S.: 
“On a New Method of Obtaining Continuous Currents from a 
Magnetic Detector of the Self-Restoring Type,” by L. H. Walter. 
Communicated by Prof. Ewing, F.R.S.: On the Distribution 
of Radium in the Earth's Crust, and on the Earth's Internal 


Heat,” by the Hon. R. J. Strutt, F.R.S. 
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FLUX-DISTRIBUTION IN MACHINES WITH OOM- 
MUTATING POLES. 


BY THOMAS F. WALL AND STANLEY P. SMITH. 


The experiments described in this Paper were carried out at 
the instigation of Prof. E. Arnold at the Technische Hoch- 
schule, Karlsruhe. The machine used was of the bi-polar type, 
provided with two commutating poles, A and B, Fig. 1, and 
designed for 110 volts at 42 amperes. It was desired to inves- 
tizate the distribution of flux due to, first, a single commutating 
pole and, secondly, both commutating poles together, when 
the main poles were fully excited. The various effects are first 
theoretically considered, and the experimental results aro given 
in the latter part of the Paper. ‘Taking the case of only one 
commutating pole, A, on the machine, let us suppose the 
main poles were unexcited and a current sent through the coil 
of the commutating pole. The result would be, if the pole were 
symmetrical with regard to the main poles, that the flux pro- 
duced would pass through the commutating pole into the arma- 
ture and divide equally between the two main poles, completing 
its circuit through the yoke. 

Now, suppose the commutating pole were unexcited and the 
two main poles excited. The flux produced would, again sup- 
posing symmetry of the system, pass from the main N-pole 
through the armature and into the main S-pole, none going 
through the commutating pole. This can be seen by a moment's 
consideration. The main N-pole tends to send a flux through 
the armature, commutating pole and back into itself, but the 
main S-pole likewise tends to send an equal flux, but in the 
opposite direction, with the result that no flux passes through 
the commutating pole. 


Fic. 1. —SHowiNa THE PosITION or THE SEARCH COILS. 


Consider, next, what would happen when both the main poles 
and the commutating pole are excited together. The resul- 
tant flux would be obtained by superposing the two individual 
effects, and hence one would expect a strengthening of one 
main pole and a weakening of the other. 

Passing on now to the case when both commutating poles 
are used. By the same reasoning as above, if the commutating 
poles were alone excited the flux would simply pass through 
the armature yoke, none of it going through the main poles ; 
and in exactly the same way, if the main poles were excited 
and the commutating poles unexcited no flux whatever would 
go through the latter. Hence, if both sets of poles were simul- 
taneously excited tbe result should be a superposition of the 
two fields—that is, each field would act as if the other were 
absent. 

The flux-distribution was explored by means of a number 
of search coils wound on the poles, yoke and armature of 
the machine, as shown in Fig. 1l. The obvious method of 
examining the flux due to the commutating poles would be to 
keep the main poles excited, and by making or breaking the 
circuit of the commutating poles to find the throw on a bal- 
listic galvanometer given by the various search coils. This 
was the method used in the case when both commutating 
poles were present. When, however, only one commutating 
pole was used, the method had to be somewhat modified, 
since the flux due to it threads the main pole coils as 
well as the search coils. Hence, when the circuit is broken 


the flux would cut both main pole, field coil and search coil, 
and the E. M.F. thus induced in the main pole coil would react 
on the search coil and give a false reading (since the main pole 
circuit is always closed through its battery). Of course, when 
both the commutating poles were used this precaution was 
unnecessary, as none of the commutating pole flux passes 
through the main poles. The method adopted in this case was as 
follows: The commutating pole circuit and main pole circuit 
were connected with two separate batteries, and a switch was 
used which would break the two circuits simultaneously. The 
readings of the galvanometer then gave the resultant flux dis- 
tribution due to both sets of poles. Another experiment was 
then made by having the commutating pole unexcited and 
breaking the main pole circuit. The readings thus obtained 
gave the distribution due to the main poles, and by subtracting 
the two sets of readings the flux distribution due to the com- 
mutating pole was obtained. 

The galvanometer used was rather sensitive, and its period 
of swing was 35 seconds. Some trouble was experienced with 
earth currents and externally-induced currents, and to get the 
galvanometer to work satisfactorily it was found necessary to 
thoroughly insulate it from earth currents and to perform the 
experiments by night to avoid induced currents. 

To test the symmetry of the magnet system with only one 
commutating pole in action the main pole coils were excited, 
and it was found that practically no flux went through the com- 
mutating pole when it was mid way between the two main poles. 


Galvanometer Throw. 


6 10 1 m 35 30 85 40 45 


Current in cach Commutator Pole Coil. 
Fic. 2. 


Also with two commutating poles in action a current was sent 
through the main pole coils and no appreciable flux was found 
to go through either of the commutating poles when they were 
diametrically gpposite and midway between the main poles. A 
current was then sent through the commutating pole coils and 
it was found that none of the flux thus produced went through 
the main poles. 

These observations proved conclusively that the whole 
system was symmetrical. 

Coming now to the experiments to determine the flux-dis- 
tribution, Experiment I. was performed to find the flux-dis- 
tribution due to one commutating pole, the other being entirely 
removed. These results are shown in Tables I. and II. It is 
seen that the flux due to the commutating pole, as given by 
coil VIII., is greater than that which enters the armature, thus 
showing considerable leakage between the pole and the yoke. 
This is accounted for by the fact that the commutating pole was 
worked ata hich saturation. Itis, moreover, clearly shown from 
Table II. that the fluxdistributesitself uniformly between the two 
main poles. Thus the flux due to the commutating pole is the 
same in coil I. and coil II. for both values of the current. There 
is, moreover, some disturbance of the flux in coils III. and IV., 
which appears to be due to the fact that some of the flux from 
the main poles is pressed from the upper half to the lower half 
of the yoke. That some such complex effect does take place 
is indicated by the fact that the sum of the commutating pole 
fluxes which enter the main poles, as given by coils V. and VI., is 


The winding is retained in the slots by means 
of fibre wedges, fitted into notches at the top of the teeth, and 
no binding wire is employed. Bronze core ends support the 
bent portions of the coils, which are retained in position by 
substantial coned shields of manganese bronze, carefully 


In accordance with the usual practice in turbo-machines, 
the copper bars are held in against the great centrifugal force 
ki from the copper by 

thick rings of mica. Carbon brushes are used, and the com- 
mutation is good. There is, however, a tendency to flash over 
at the brushes, which Messrs. Siemens are sanguine of over- 
coming by the use of a new design of brush gear and by the 


The magnet yoke is of cast iron, split approximately hori- 
zontally to allow of the armature being readily taken out. This 
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B Table J. distance pieces. 
Experiments Ia and In.—--Commutating Pole A and Main Pole Circuits 
broken together. 
Experiment Ic.—Commutating Pole A Circuit open. Main Field 
. . Circuit broken. 
Commutating Fole B removed throughout. d 
| machined all over. 
Experi-, Current in commutator, | Coil | Coil | Coil | Coil | Coil 
ment. pole coil A. I. II. | III. IV. V. 
Ia 17 amperes ......... . ... 149 | 176 | 167 | 167/326 | by steel rings shrunk on, and insulate 
Is 245 amperes..............| 15°2 | 173 167 | 167,384 
Ic. Commutator polecircuit open 16:4 | 16:11 17:2 | 16:4| 33:0 
Experi-| Current in commutator, | Coil | Coil | Coil Coil or 
: ole coil A. VI. | VIII.| IX. X. A "ah : ; : 
n F — — — —— — | addition of insulating shields. 
Ta 47 amperes 31-7 | 3-1 2°3 2:8., 21 
Is 3?945amperes.............. 31:7, 26 | 1:9 2:25 | l'8 
Ic Commutator pole circuit open 82:6 | 0 0 -00l 06 


Table II.—Showing the Distribution of the Flux due to the Commutating 
Pole. Derived from Table I. by subtracting the Readings of Experi- 
ment Ic from those of Experiments IA and In. | 


Current in commutator Coil Coil Coil Coil Coil ‘Coil Coil Coil Coil Coil 

pole coil. I. II. III. IV. V. VI. VIII IX. X. XII. 
47 amperes 15 1-5 0-5! 03| 06 09 31 23|27 1˙5 
24:5 amperes ........ | 1-2} 12 05| 03, 04; 09 2:6! 1˙9 2-15} 12 


Table ItI.—Showing the Throw on the Galvanometer given by the various 
Search Coils when both Commutator Poles are excited. 


Cur.ineach Coil. 


pole coil. | I II. I. IV. | v. vf. VII. vir. IX. | X. | XL |Xrr. 
T:5 amps | 66 71 67| 63 .0:2.02/11-0516:2 11˙7 14:218:5 14˙2 
13˙5 „  /104511:1510:7/110-25 0°2 0˙2 17-8 125-45 18-2522 521-6 |22°7 
1975 „ 121 128 12-517 0˙2 0˙2 204 |28-6 20-9 (25:8249 126-0 
335 „ 3.75 14:8 14 13°45, 0-2) 0-2 99-9 31-8 23:4 |29-2/28-4 29˙9 
445 „B 15˙0516·1 156145 (01,02 24-6 343 248 3181.25 32-9 


not the same as that which enters the armature as given by 
coil X. Moreover, coil XII. also gives a considerable throw on 
the galvanometer. 

The results of Experiment II.— i.e., when both commutating 
poles are used—are shown in Table III. and Fig. 2. These 
show that the fields due to the commutating poles and main 
poles exist independently of one another, each being the same 
as it would be if the other were absent. The curves for the 
coils X., XI. and XII. practically coineide, as also do the curves 
for the coils VIL. and IX. and for the coils L, II., III. and IV. 
The difference of the ordinates for the curves VIII. and X. 
show the amount of leakage into the yoke. The difference of 
the ordinates for the curves IX. and X. seem to show the leakage 
from the sides of the commutating pole into the armature. 


REOENT EXTENSIONS AT THE MANCHESTER 
ELECTRICITY WORKS. 


(Continued from page 958.) 


The latest additions to the generating plant at the Dickin- 


son-street station are two 750 kw. Parsons-Siemens continuous- 
current turbo-units. Messrs. C. A. Parsons & Co. supplied the 
steam turbines for these and Messrs. Siemens Bros. & Co. the 
generators. The latter are four-pole machines with auxiliary 
‘‘commutating " poles and have a series winding in addition 
to the shunt winding, so that they may be used on the lighting 
or traction circuits. As shunt machines they supply 1,870 to 
1,670 amperes at 400 to 450 volts, and as compound machines 
0 to 1,360 amperes at 500 to 550 volts. The speed is 1,600 revs. 
per min. 

As will be seen from Fig. 6, which shows the machine in 
end elevation and part section, the armature stampings are 
mounted directly on the shaft, without any separate core 
centre. The core is divided into six equal sections by means 
of five ventilating ducts } in. wide, to which the air is supplied 
through axial channels formed by holes stamped in the plates, 
the radial vents being made by spacing the plates by brass 


departure from the horizontal is necessitated by the position 
of the auxiliary poles, as seen in the illustration. The main 
poles, which are laminated, are bolted to the yoke, and the 
pole shoes consist of iron castings embracing the stampings, 
and secured to them by rivets. 


The auxiliary poles belong to an entirely distinct magnetic 
system, as shown in the drawing, comprising a separate yoke 
and four poles. This yoke is made up in two rings, rather less 
in diameter than the main yoke, and the poles, which have the 
same length, measured along the axis of the machine, as the 
main poles, and are, of course, laminated, project into the space 
between the main poles. They are excited by a winding in 
series with the armature, so designed as to give a reversing 
field of correct strength for commutation. The commutation 
magnetic system is not saturated, and therefore the flux is 
practieally proportional to the load on the machine, and no 
change in position of brushes is required for varying loads. 

The field coils, both on the main and auxiliary poles, are 
former- wound and heavily insulated with tape. A diverter is 
provided, by means of which a portion of the main current 
flowing round the commutation poles can be shunted, so that 
à certain amount of adjustment can be made of tbe relative 
strength of the commutating flux to ensure the best results. 

Each of the turbo-units has its own condenser, as have also 
the two 1,800 Parsons-Parsons sets which have been running 
since 1903. It will be remembered that there has been con- 
siderable trouble at the commutators of these latter machines, 
and that the consumption of brushes due to sparking was con- 
siderable. To one of the machines was therefore added last 
autumn 2 compensating winding which removed the trouble 
entirely, and the other Parsons machine will be treated in a 
similar manner. 

The high-tension switch gear at the Dickinson-street station 
is, in accordance with modern practice, of the hand-operated 
remote-controlled type, and has been supplied by the Westing- 
house Co. Two feeders come in from the Stuart-street 
station, and pass through tail boxes in the usual way, whence 
they are connected by the feeder switches through current 
transformers tothe 'bus bars. There are two sets of 'bus bars, 
and a selector plug arrangement is provided so that the 
feeder or motor of the converter can be connected to either 
set. The tripping coils of the feeder switches are controlled 
by a reverse-current relay, and of the machine switches by an 
overload time-limit relay usually set at three seconds. The 
switches, bus bars, instrument transformers and isolating plugs 
are placed in a locked brick chamber at a corner of the 
engine-room floor, and the levers controlling the switches, 
together with the instruments, are on a gallery above. On 
this gallery are also the main continuous current lighting and 
traction bus bars, and the continuous-current generator an 
feeder totalising panels, as well as a panel to which the mains 
from the adjoining Bloom-street station are brought. 

The five-wire network (at 5 x 100 volts) has been retained 
in the central part of the area, but all the outer area is on the 
2 x 200 volt three-wire system. The neutral wire is earth 
through the shunt of a recording ammeter and blow-out 
circuit-breaker, which cuts in a resistance if necessary. At the 
time of our visit (noon on a bright day) the record of this 
ammeter was about 15 amperes, and its minimum reading 
representing the unbalanced leakage from the network, is 
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about 10 amperes. The feeders to the various districts are two machines on the same bedplate, with coupled shafts. The 
dealt with ata line of simple pancls on the engine-room floor armature of each machine, however, has two windings super- 
level, and they are connected there to three totalising panels on posed in the same slots, and each of these is connected to its 
the new switchboard on the gallery. commutator, and thence to a 100 volt leg of the 5 x 100 volt 
As the new generators all supply current at 400 to 500 three-wire system. The two fields are connected in series 
volts, balancing transformers are necessary, and those for the , across the 400 volt outers. 
five-wire system are doubly wound. Two machines of this The pipe range and boiler-house has also undergone a general 
nature are in use. One of these, an E.C.C. machine, has been overhaul recently, the chief alteration having been the addition 
running for some years, and supplies 150 amperes out of of Galloway superheaters in the Lancashire boilers and Bab- 
balance current, and the second a 250 ampere machine by the | cock- Wilcox superheaters in the Babcock-Wilcox boilers. 
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Fic, 6.—750 xw. SIEMENS CoxTINUOUS-CUBRENT GENERATOR FOR TURBINE DRIVE WITH COMMUTATING POLES. SPEED 1,600 Revs. PER MIN. 


General Electric Co. is a recent addition. This machine is also In the Bloom-street station there are four 1,800 kw. sets, but 
guaranteed to give 500 amperes for a quarter of an hour with- | as this station has been described in our columns recently* 
out overheating. Except for its four commutators, the machine | there is no need to return to it now. 

resembles externally an ordinary balancer—that is, there are (To be continued.) 
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ECONOMIC CONSIDERATIONS IN THE EMPLOYMENT rated capacity of the generating plant and upon the relative capa- 


city of the units for dealing with the changing loads during the 
OF STORAGE BATTERIES.” various portions of the day. If it be conceded that the capacity of 
BY J. R. SALTER. a generating plant is its capacity at its maximum efficiency, and 


that such plant can be designed with 100 per cent. overloading 
In the attempts which have been made to prove the advantages capacity lor short periods (but, of course, siu lower efficiency), 
which are obtained from its use, it has been usual to compare the then there is no doubt that any reasonable-sized battery, such as 
cost of the battery with that of steam raising plant. Sucha com. | one would instal in any particular system, could not be regarded as 
parison is not, to the author's mind, a valid one, and is to be depre ' possessing the modified advantage of part of the generating plant. 
cated. The battery does not generate electricity, and is obviously ' Tt ig clear, therefore, that the capital cost of the battery cannot 
incapable of maintaining a continuous output. It is nothing more , even be justified on the ground that it is an addition to the gene- 
than a transforming device, and the comparison of its cost should rating plant. 
not be made with steam raising plant, but with other transforming | [n modern practice there is, as is well known, little or no time 
devices, such as static transformers, motor generators, or rotary | in which to shut down a station supplying an electric tramway 
converters. That this is so is apparent, since in arriving at the cost system ; certainly there is not sufficient time to enable the station 
of the battery a time element is introduced, and this factor is absent to be run with a shift less. The tramway load is generally required 
in dealing with the cost of the generating plant. It is generally for 20 hours in the day, and it is practically impossible to run such 
stated that the cost per kilowatt of a battery is equivalent to the | a station with two shifts. The third shift being essential, there is 
cost of steam and electrical plant, based upon the assumption that | no reason why it should not be fully utilised, and this remark 
the battery is discharged at a three hour rate. Why this particular | applies whether the battery is installed in the power station or in 
rate of discharge should be chosen it is difficult to understand. the sub-station. It is claimed that the battery is a great source of 
It may, however, be contended that the ability of the battery to | security in the case of a breakdown in the generating plant, but is 
store energy, which may be utilised when required, is, at any rate, | this really so? As a matter of fact, to be of any great utility for 
a sufficient justification for regarding it as generating plant of a | such a purpose the capacity of the battery would have to be enor- 
capacity equal to the difference between the maximum load which | mous, so great, indeed, that the author thinks there can be no ques- 
the plant is capable of supplying and the maximum output which | tion that the capital cost entailed for a battery to fulfil such conditions 
the station is called upon to supply, but I venture to think that this | would not be justified ; and even if the capital cost were not so great, 
claim cannot be substantiated. It depends essentially upon the | have we not arrived at a stage when generating plant can be con- 
* Abstract of a Paper read before the Manchester Local Section of the sidered reliable enough to justify the assumption that nothing short 
Institution of Electrical Engineers, March 18th. | : * The Electrician, Vol. L., pp. 672 and 716. 
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of a catastrophe would involve a breakdown of such a character as 
to altogether stop the supply ? I know ofseveral large power stations 
operating tramway systems which have never been shut do: n 
through defects in the plant, and, with the exception of the Man- 
chester and Bristol stations, I can call to mind no case of a large 
power supply or tramway generating station which has ceased supply 
from such a cause. It will, of course, be appreciated that the author's 
remarks in connection with this section apply to traction and power 
schemes, and that he does not wish it to be thought that he con- 
siders that the battery does not still possess considerable advantage 
in the direction of auxiliary supply in small lighting stations. The 
next and probably the most important advantage which is claimed 
for the battery is the improvement which it gives to the load factor. 

Some improvement in the load factor is due to the fact that with 
batteries the generating plant in a given time has not only to supply 
the useful units in a supply, but has also to supply the units which 
are lost in the battery; and as the total annual steam consumption 
is made of two terms, the first dependent upon the number of hours 
the set is run, and the second dependent only upon the number of 
units generated, the cost of fuel per unit generated is bound to be 
less, owing to the greater number of units generated, and which are 
lost in the battery; but it will be apparent that the cost per unit 
usefully supplied will not be so largely affected. That the loss in 
batteries is considerable, there will, the author thinks, be no dis- 
pute. In a case which recently came under his notice, a battery at 
the end of three years had only some 55 per cent of its original 
capacity. If in tramway and power stations the capacity of the 
steam generators is assumed at its rated capacity, and the over- 
loading capacity is regarded as equivalent to the battery, then the 
load factor and the annual steam co: sumption should not exceed 
the load factor and steam consumption of the sets which the advo- 
cates of batteries assume for their purpose to be installed for a given 
set of conditions. In other words, the author claims that with a 
properly designed station, the proper method of arriving at the load 
factor is to take it upon the rated capacity of the set and not upon 
the maximum load for any given moment. 
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Let us, however, assume that the load factor is improved by the 
utilisation of storage batteries, and then let us see to what extent 
the costs of generation are affected. The curve shows the per- 
centage reduction in the costs of generation at various load factors. 
Froin this it will be seen that an improvement in the load factor of 
33 per cent., that is, from a 10 to a 13:3 per cent. load factor, only 
reduces the costs by 8 per cent.; to what extent it is claimed that 
the battery does actually improve the load factor, the author has 
been unable to ascertain, but in a Paper read before the Institution 
of Civil Engineers, by Mr. J. F. C. Snell, that gentleman claims by 
tbe adoption of storage batteries to have increased his load factor 
from 45 to 53 per cent. With this improvement, the reduction in 
the costs are only 3 per cent., and the author suggests that this 3 per 
cent. improvement in the works costs is largely obtained by the 
extra units generated and which are lost in the battery. 

The third advantage which is generally claimed for the installa- 
tion of batteries is the saving in feeders, and it is suggested that to 
obtain this advantage, the battery should be placed in sub-stations 
at distant points. It is claimed, therefore, that it would be possible 
to utilise feeders of smaller sectional area, capable only of carrying 
the average current supply instead of the maximum. In the first 
place, it should be observed that the installation of batteries at sub- 
stations or feeding points to effect a saving in the cost of feeders 
does not affect the load factor at the power station. It should fur- 
ther be borne in mind that the only saving, so far as the feeders are 
concerned, by the installation of batteries in sub-stations is the 
saving in copper. 

The other main advantage claimed for the battery is the constancy 
of pressure at the generating station, or the feeding point; but the 
author contends that there is no special advantage in constancy of 
pressure at any one part of the system, if the pressure is fluctuating 
over the other parts of the system. 


After, therefore, analysing in a general way the advantages 
which are claimed for the utilisation of batteries, it would appear 
that the only real advantage which exists is an improvement in 
the load factor, and which improvement only slightly affects the 
cost of production. It should further be remembered that the 
reduction in the cost is a reduction per unit, and may not necessarily 
mean an actual reduction in the total costs for giving a definite 
supply; that is to say, inasmuch as the generator has to gupply 
units which are wasted in the battery, and is more or lesg evenly 
loaded, the load factor of the generating set is increased, and 
the number of units generated greater than if a battepy were 
not installed. The curve shows that the reduction in the cost 
of generation with a 33 per cent. improvement in (he load 
factor is only 8 per cent., and that as the load factors are increased, 
the improvement due to the introduction of batteries reckoned as a 
percentage decreases to & point which becomes almost ingignificant. 
Upon general grounds, therefore, the author is led to the conclusion 
that in moderate-sized stations the advantages to be obtained from 
the use of batteries are not justified by the capita] charges in- 
volved; and it may be well now to give some actual results in con. 
nection with two stations in which he is interested. 

In the first station, which supplies current to a tramway sy:tem 
operating ai average of 28 cars per day, and whigh in addition 
supplies approximately 1,000,000 units per annum for power pur. 
poses and for street lighting, the plant consists of two 500kw. 
two-phase alternators, one 500 kw. direct-current generator, and a 
battery having a capacity of 265 amperes for six hours. In addition 
to this, there is installed a motor-generator of a capacity of 250 kw. 
for converting from alternating to direct current, The generating 
sets have in each case an overloading capacity of 50 per cent., and 
the average steam consumption on test was found to be 21:22]b. 
per kilowatt hour at full load; 28:428 lb. at three-quarter load; and 
25°22 Ib. at half load. From time to time tests have been made on 
the plant running under varying conditions, and the following 
results have been obtained. ‘The duration of the first test was 
31 days: during 26 days the station was run without the battery, 
the direct-current machine being compounded, and during five days 
the station was run with the battery, the total output during the 
whole period being 196,448 units. The second test also covered a 
period of 31 days, the total output being 195.510 units, and the 
plant being run for 26 days with the battery and five days without 
the battery. The costs of operation under these conditions were as 
follows :— 

Test(l)withoutbattery. Test (2) with battery. 
Cost per = generated. Cost per unit generated. 


d 
COS insi du eer AS OIB ee6E YR EY. 0:147 
iic As o/ 0 032 
1;«§; oo ( 0-017 
Waste coissis 8 9000 0:003 
DLOTOB oss eds ee ess 0'009 ^ ai bone 2 ee 0-006 
Wagess 200 sls 0:217 
0:480 0:422 
The coal consuinptions during these tests were :— 
Test 1. Test 2. 
Per unit generated..... e 5:5191b. .... 4240 lb. 
Per unit sold 25.42 94 v . 6:678 lb. 5:324 lb. 


When running with the battery, the units lost amounted to 
39,810, whilst when running without the battery, the units unac- 
counted for were 36,467, The costs, therefore, per unit sold were 
0:592d. without the battery and 0˙533d. with the battery, or a 
difference of 0°059d. in favour of the battery, representing a total 
annual saving of £578. 4s. 

During last month a further test was made for a period of five 
days, running without the battery, the coal consumed being 
4779 lb. per kilowatt-hour generated, and 5:262]b. per kilowatt- 
hour accounted for; whilst the coal consumption for the six months 
ending December, 1905, and running in the ordinary way with the 
battery, was 4°257 Ib. per kilowatt-hour generated and 5˙10 l b. of 
coal per kilowatt-hour accounted for. These later tests are par- 
ticularly interesting as showing the difference between the coal con- 
sumption per unit generated and sold under the two conditions. 
When working without the battery the difference is 0-483 lb., whilst 
when working with the battery the difference is 0:844 lb. ; that is to 
say, without the battery there was practically a 10 per cent. loss 
and with the battery 20 per cent. ; the result being that whilst there 
is a difference in coal consumption per unit generated of 0:522]b. 
per kilowatt-hour in favour of the battery, there is only a difference 
in the consumption per kilowatt accounted for of. 0:161 lb. per kilo- 
watt-hour. The actual reduction in cost, therefore, under these 
conditions is of the order of £55 per annum in favour of the battery. 

As there appeared some likelihood of variation in the quality of 
the coal, further tests were made with and without the battery for 
periods of 12 hours each, and the steam consumption measured. 
The number of units generated when working with the battery 
was 4,600, and the units accounted for 4,273, the loss being 327 
units ; whilst the units generated when running without the battery 
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were 4,380 units, the units accounted for 4,247, the loss being only 
133 units. When running under these conditions, the steam used 
per kilowatt-hour generated was as follows :— 


With battery. — Without battery. 
Units generated ............ 80-431 lb. 34:497 lb. 
Units sold oue 8 82:763 lb. 35:578 lb. 


This test again indicates the same general result ; the useful units 
supplied in each case are practically identical, whilst 220 extra 
units were generated when running with the battery. The difference 
between the steam used per kilowatt-hour generated, whilst being 
largely in favour of the battery —viz., 4:068 lb. between the steam 
consumed per unit accounted for, it is decreased to 2:815 Ib., show- 
ing clearly the extra steam consumption due to the units generated 
and lost in the battery. Assuming 1 lb. of coal evaporates 74 lb. of 
water, and coal at 6s. 6d. per ton, the total annual saving when 
generating 2,000,000.units amounts to £136. 2s. Hd, which is 
equivalent to 0"013d. per unit. It should be pointed out that owing 
to the relation between the size of the units and the load with 
which they have to cope, the conditions obtaining in this station 
are about as favourable as they possibly could be for the battery. As 
already explained, when using the battery, one set is practically 
fully loaded, whilst without the battery, the two sets are loaded 
only to an average of from one-third to one-half their rated capacity. 

Let us now ascertain at what cost the reduction in the working 
coats due to the battery, above enumerated, is obtained. The 
following is & statement of the capital cost of the battery with its 
equipment of boosters, &c. : 


Batter — "—— £3,546 
56 kw. positive boost᷑oeeeerõurur cece eens 729 
40 kw. battery booster with Thury regulator .......... 1,849 
240 ampere milking booster ...... —€—— Ü 50 
Switch gear ............ ——— Port ; 300 
Buildings ...... Suse tens V e 750 
Connections ............ FCC 50 

l!!! r ĩͤ v ĩͤ elven eres £7,274 


The annual capital charges involved in connection with this 
equipment are as follows :— 
Interest on cost of buildings, boosters, &6..... 


Depreciation on do....................... . . 23% do. = 


Maintenance (annual amount contracted for in 
tender) 556 „4 2 6 2 55959965995 „„„„4%ͤ% ee = 


£727 15 


representing a cost per unit of 0'OTd., whilst the reduction in cost 
due to that equipment under the best possible conditions is only 
0-059d. per unit, and on the later steam consumption tests only 
0:013d. per unit. 

In the second case which came under the author's notice, the 
station is a combined lighting and power station equipped with 
two 125 kw. sets; two 215 kw. sets and two 330 kw. sets, the total 
capacity of the station being 1,340kw. The units generated for 
the year were 2,397,237, the traction supply taking 1,387,279, 
the lighting and power supply 659,527 units, the difference between 
the units sold and the units generated being 308,354. In this 
station the traction battery has a capacity of 250 kw. for one hour. 
The supply is given from this station to the tramways under an 
agreement, by which the tramway authorities pav the actual cost 
of generation, and, in addition, 10 per cent. on the capital cost of 
the plant to cover interest and sinking fund charges and deprecia- 
tion. Now the plant upon which the tramway authority pays these 
capital charges is taken to be the two 195kw. sets, one of the 
215 kw. sets and the battery. The capital cost of the steam-raising 
plant is £1:3,307, and the capital cost of the batterics approximately 
£3,000. From the tramway authorities’ point of view there is 
little or nothing to take exception to in regard to the capital cost of 
the plant upon which they are charged. It has been claimed that 
the installation of the battery and booster system at this station has 
resulted in a lower capital expenditure on generating plant and in 
reducing the works costs, and although the tramway authority 
cannot complain of the amount charged to them in respect to the 
55 cost of the plant, it is curious to note that, whilst they are 
only debited with generating plant of a capacity of 465 kw., the 
lighting and power supply is debited with 875kw., whereas the 
maximum load upon the tramway part of the undertaking was 
500 kw. and upon the lighting undertaking 400 kw. 

It would, therefore, appear that, in order to justify the capital 
expended on the installation of the batteries, it has become neces- 
sary to debit the lighting portion of the undertaking with a much 
greater proportion of the total plant capacity of the station, 
although the maximum demand is actually less than the maximum 
demand upon the tramways. If the tramway authority had been 
charged on the plant capacity in proportion to the load, they would 
have been in a position to dispute the cost of the battery installa- 
tion as not being “reasonably” necessary. There is little doubt 
that plant capable of dealing with this tramway supply, which has 


25 ^ on £3,728=£186 0 
93 0 
Interest and sinking fund on battery ...... . . 2 . 6 non 3,546= 212 15 


236 0 


an average of 24 cars running, could be erected for £16,000 ex. 

cluding buildings, which is practically the amount now charged. 
Turning now to the costs of generation, the following is a state- 

ment of the actual works costs as charged to the tramways :— 


Pue! —————ÁM—ÓÀ (€ 0:22d. 
Oil, waste and water. ...... C . . . 003d. 
Repei 5: vet x QUES MEME A SS EX I Ode Qd 8 0:15d. 
Wages ........ eem (dais 8 0:344. 


It should be remarked, however, that the wages item is only 
charged to the tramway supply up to 800,000 units, it being 
assumed that the wages and management charges are ''fixed," 
and that any additional supply is given at the rate of 0°37d. per 
unit to cover the cost for fuel, water and repairs, and which items 
are considered proportional to the output. It is, of course, im- 
possible for the author to say what would have been the result of 
working if the battery had not been installed, and he can only show 
what the capital charges involved in connection with the provision 
of the battery system amount to—viz., £557. 10s. per annum— and 
which is made up as follows :— 


10°., on capital cost of batteries—£3,000 .......... £300 0 0 
Mainten ane VE SY 167 10 0 
Interest on capital cost of buildings ........... . 90 0 0 

£557 10 0 


and to point out that these charges are equivalent to 0'096d. per 
unit. If the battery system had not been installed the wurking 
costs could have been increased to 0°466d. per unit and the same 
result obtained. There is not the slightest reason to suppose that if 
the battery had not been installed the cost could have been so much 
higher (over 25 per cent.). The coal consumption per unit gene- 
rated is now assumed to be 4°73 Ib., whilst per unit sold it amounts 
to approximately 5:3 lb. 

These results are almost precisely similar to the results obtained by 
the author in hi8 own station on the later tests when working with- 
out the battery, and if allowance is made for the capital charges in- 
volved in the provision of the battery system they are practically 
equivalent to the results of the first test made under conditions so 
favourable to the battery. 

It would therefore appear that the conclusion, deduced from a 
general consideration of the matter, that the advantages to be 
gained by the installation of storage batteries, in tramway and 
power stations of even moderate size, are not justified by the cost 
at which they are obtained is well borne out by the actual results 
obtained under test at the author's own station, and also by the 
results obtained in actual practice in another station where batteries 
were specially introduced to obtain these advantages. In such an 
attractive form have those advantages been proclaimed that batteries 
of accumulators have been installed without any regard to the cost 
at which the advantages were obtained, and the author hopes that 
results of other tests may be forthcoming to assist in the determi- 
nation as to whether it is not more economical to provide genera- 
ting plant of such & character as to meet the conditions of electric 
supply as they now exist, than to instal batteries of accumulators 
involving capital and maintenance charges out of proportion to the 
advantages to be derived therefrom. 


DISCUSSION. 


Mr. PEARCE said that there had been a tendency to put forward 
storage batteries as a panacea for all ills, and as applicable in each and 
every case, whether dealing with lighting, tractiun, or mixed systems, and 
he thought good would be done if this Paper of Mr. Salter’s induced 
engineers to think out each case on its own merits, and carefully weigh 
up the merits and demerits of installing storage batteries in coun( ction 
with their systems. 

Mr. McKINNON did not consider Mr. Salter's station well designed. 
He begged to say that the accumulator companies ware prepared to keep 
batteries up to 100 per cent. efticienoy at an annual charge of 6 per cent. 
He considered that Mr. Salter’s contention that batteries were not to be 
compared to the cost of generating machinery to be without any sort of 
justification, because on that ground, in the case of breakdown with 
generating plant, one would judge Mr. Salter to be just as well satisfied 
with a motor generator as with a battery, and one knew very well that 
such would not be the case. He had studied the figures given in reference 
to Mr. Salter's works, and considered that the capital cost was greater 
than necessary. He would like to add in the face of Mr. Salter's stats- 
ments that they had fitted up 300 battery booster installations in the 
United States during the past year. 

Mr. T. L. MILLER considered that the examples given by Mr. Salter 
of the South Lancashire undertaking, which had a very small load at 
present, were not at all finalin their conclusions. He could cite an instance 
in his own experienc2 of a small works where it was necessary to run two 
200 kw. sets were it not that they were fitted with a battery booster, which 
enabled them to run with one 100kw. set, and afterwards when the load grew 
torun with two 200 kw. sets, and with the aid of the battery booster to deal 
with à maximum demand of 380 kw. On that score he contended that it 
was quite permissible to make comparisons between the cost of batteries 
and the cost of generating machinery, because the use of batteries will 
save capital expenditure in generating machinery. Illustrating the benefit 
batteries were under certain circumstances, he instanced the question of 


1008 THE ELECTRICIAN, APRIL 6, 1906. 


2, and the pull at the hook 
d th mum demand for the determina- | wards in the manner indicated in Fig. 

o e e M E to be paid for. It was impor- | may even exceed the weight of the tractor (6,480 lb.). ue d ides 
tant that this maximum demand should be kept down. They succeeded | pressure can be regulated by adjusting the point at which the hoo 


in obtaining a rate charged on a maximum for 400 amperes instead of | is attached to the lever. Figs. 8, 4 and 5 are tests carried out by 
700 by the use of batteries. He considered Mr. Salter’s curve showing 


the reduction in cost for the increase of load factor per cent. was too flat E 
& characteristic, and thought there must be some mistake. Mr. Salter’s 180 18 7272 
contention that load factors should be calculated on the rated capacity of 


160 4 nu 

the plant, he considered not at all feasible, because one could make the | : 
load factor anythiog one liked under those conditions. The proper way was 140 8 | 14 17775 
to work it out on the maximum demand in the generally accepted fashion. 1% 8 s 8 1210 : 

Mr. C. D. TAITE though every case should be considered on its merits. $1 È Em m — 
He knew of two cases, one a tramway scheme giving good results for | ES 8 | E 118 
seven years, and another tramway scheme where the engineer, by instal- "5 80 32 a 8 
ling batteries would have to run only one generator instead of two as 60 * å nar 2 222 


hitherto. At Salford they were proposing to make further use of batteries si 
in order to relieve a 750 kw. generator from traction work, to be used on 40 
the lighting load when most wanted, and they anticipated. this would be 


20 2 
a financial advantage. He thought the author was quite right in contend- ES ; TA | EL 
ing that in large places like Liverpool and Manchester batteries would be 10:09 720.710 20588 
of little use, but in railway work he oagal their binge a re ipee Séoonde: 
He had seen on the Mersey Railway batteries supplying a , 
pe alone and charging the next. He thought the type ot engine in Fic. 8.—DriaAGBAM RELATING TO Tractor Ror N Liohr. 


„and ti ce of coal shovul i be considered in these questions. Mr. 
Balter seemed, 19 think nothing about balance of pressure, perhaps that Roque 1 es 3 c: 5 
d h nt , 
Te "JACOBS. 21 Mr Baiter had not proved that accumulators | midship beam of 17-4 fl., a draught of water, light, of 183 ft., and 
were of no advantage, and the only point that occurred to him , 
was the question of battery capacity and battery efficiency. He 


$ 

: 1 7 
thought that there had been a tendency to mix these two terme. nnn ii 
A 8 efficiency might be 105 per cent. of its original effici- < | 3 ited tk Ne hoe T . E 
ency, and its capacity only 55 per cent. of its original capacity, He 2400 24 TTT ATA UN 8 3 
thought that it was quite possible to compare the cost of gene- Can kee ees = * 
rating plant and the cost of batteries. Mr. Salter complained aad: [i EN | ia N 4 3i cs 
about the time element being introduced by battery people, but , II | VIN ] UN TAL M es 
Mr. Salter himself introduced the time element by claiming — [IN IX IN |. € 18 0 
100 per cent. overload for short periods on his generating 1,600 10 "EF NU EIE NES EL.— 
machine = — . — — 

Mr. SALTER, in reply, said he had to thank Mr. Jacobs for 1290 30 WANT N ert | et 12 5 
pointing out the question of battery efficiency and battery capa- , I 
city, with which he quite agreed. The reason there was such : aes ace ee ae 58 
great fluctuations on electric railways was owing to the $50 | 8t — —— el 
rapid acceleration insisted upon for the starting of the trains, Es amm 9 
which he thought not necessary. He wished to disclaim any 400 | 40 n^ — — E 
intention of saying that batteries were of no value, but what 1 

— | 


he wished to have discussed was whether, in the majority of 


0 0 
„ 0! 0 
cases, the saving effected by the use of batteries ‘justified the 3 ad a o 309. a uk Gos sf. Digi See 
money spent on them. | Seconds. 
P = Fic. 4.—DIAGRAM OF START AND TRACTION OF E OF 9 75 Lo4DzD Boats, 
WEIGHIaG 184 tons, 191 roxs, 127 TONS AND 77 TONS RESPECTIVELY, 
ELECTRICAL TOWING ON CANALS. 


This test was made against the current whose velocity was 0:44 ft. per sec. 


55:0 ft., at 
440) to the electric system of towing evolved by the joint labours of | The width of the canal where the tests were made was 

PR T. Blackwell, St. John Clarke, of New York, and Léon | the surface of the water, and the depth of water ranged from 7° 86 ft. 
Gerard. of Brussels, and tested on the Erie canal, U.S. This sys. 


tem is a development of Wood’s original system as used experi- | š : : 
mentally on the same canal. A description of the i improved system $ s 
and particulars of tests on it have been published in two pamphlets ET 
Gi S „EUA 
. FEE. 

^ eee 
„ 
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Fic, 5.—DIAGRAM OF START AND TRACTION OF TRAIN OF Two Eurrr Boats jV 
OnE Beat with 77 TONS LOAD. 


This test was made against the current whose velocity was 0-44 ft. per rec 


Frias, 1 AND 2.—Sme ELEVATION AND Section or 50 f. P. PROPORTIONAL- 
ADHESION TRACTOR, 


to 9:2ft. The following table gives the chief average results of a 
number of tests. 


———— Fa Ss — — 


t 


Figs. 1 and 2 show the mechanical constructicn of the track 
and of the 50 H. p. proportional-adhesion tractor. The motor used 
is by the General Electric Co. of America and runs at 500 revs. 
when supplied with current at 550 volts. It is placed under 
the track, whieh consists of a laterally supported I beam (Fig. 


Power in 
Actual | Mean | kilowatts Efficiency 


speed in ft. pull. c 
per second. i, | taken from per cen 
| 


8. = the line. 


We referred in a recent note (The Electrician, December 29, p. a draught, when fully loaded, of 5°8 ft., and a dead weight of 65 tons. 
| 


1 248 | 18 593 2.410 2650 727 
1) 10 in. high, laid along the bank of the canal. When run- 2 505 375 5:54 3,290 29°48 88:5 | 
ning light, the tractor rests on the upper wheels alone, but when 3 272 77 6:06 2,220 21-80 Hd 
load comes on, the small wheels under the girder are pressed up- 4 , 839 579 514 4.020 33˙10 945 
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EFFECT OF ATMOSPHERIC CONDITIONS ON TRANS- 
MITTING DISTANCE IN WIRELESS TELEGRAPHY. 


——— 


A number of experimenters have attempted to establish formule 
for the value of the current in & wireless receiver, as, for example, 
Dr. J. E'skine-Murray's formula given in The Electrician, De- 
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The device used for determining the strength of the signals was 
very simple, but is believed to have beon fairly accurate. It con- 
sisted of the insertion of a sliding resistance between the cords of 
the telephone receiver, by which means a proportionate amount of 
current was shunted from the telephone, depending upon the 
strength of the incoming signals. By reducing the resistance when 
signals were being received the strength of these signals could be 
cut down to a point where they were just intelligible. Fig. 2 gives 
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Fic. 1.—CHART OF OB3ERVATIONS OVER THREE M»Nrus. 


cember 15th, p. 358, and the work of Duddell & Taylor. But 
disturbing elements exist due to atmospheric conditions, the effect 
of which is not taken into account in these expressions. A series 
of experimental observations has been made on this subject at St. 
Michael, Alaska, by Capt. L. D. Wildman, of the United States 
Signal Corps, who recorded observations of atmospheric conditions 
over a period of one year, at the same time noticing the variations 
of the clearness in the received signals. Fig. 1 shows a portion of 
his results extending aver about three months. 

It will be noticed that the only curves which agree in their rise 
and fall are those of the wind and the clearness of the signals. The 
conclusion arrived at is that & high wind carrying moisture with it, 
or particles of snow and ice, abstracts & certain very definite 
amount of energy delivered to the antenna, and that, therefore, 
the strength of signals at the receiving station varies approximately 
as the wind velocity and the amount of moisture carried with it. 

In connection with Capt. Wildman's letter, published in our issue 
of Jan. 19th, p. 562, we pointed out that it was possible that these 
difficulties could be prevented by insulating the antenna. Capt. 
Wildman remarks, however, that in his installation the antenna 
was insulated, as cable core was used throughout its entire length. 
Some details of the installation are contained in a letter from Capt. 
Wildman in our iesue of October 20th, p. 84. On the chart the curve 
of watts in the primary circuit and the hot-wire ammeter readings 

in the primary antenna itself are not given, for the reason that 
` these curves are practically straight lines. In practice the volt and 
ampere readings were always brought to the same point every time, 
and the readings of the hot-wire ammeter in the antenna were 
always the same when the observations were being made. This 
element of uncertainty was therefore reduced to a minimum. 


a diagram of connections. The recciver used was of the standard 
De Forest type containing a platinum point of minute diameter 
dipping into an elec- 
trolyte. The instru- 
ments used in the tests 
were somewhat crude, 
as it was not originally 
intended to carry on 
the experimental work 
in Alaska. The mois- 
ture had to be judged 
without instruments, 
but the anemometer 
was reliable. 

Capt. Wildman hopes 
that similar experi- 
ments will be taken up 
by other experimenters 
for the purpose of cor- 
roboratiog or disprov- 
ing this theory. If 
true, the facts gained 
by these experiments 
would seem to point 
toward the reduction of 
surface in the emana- 
; ting mechanism to the 
lowest possible amount for emanation, and would seem to argue 
that a great spread of wires was a particularly bad form ot antenna 
for use in moist, windy climates. 
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GAS PRODUCER PLANT FOR ELECTRIC 
GENERATING STATIONS.* 


BY WM. J. U. SOWTER. 


Producer gas is generated by passing steam and air through 
incandescent fuel. The oxygen of the air combines with the carbon 
contained in the fuel, forming carbon monoxide, and the water 
splits up to form more of the monoxide and free hydrogen. 
Further, a certain amount of marsh gas and carbon dioxide are 
formed, the resulting gas consisting, as regards about half its 
volume, of nitrogen, together with about 24 per cent. of carbon 
monoxide, 20 per cent. of hydrogen, and small quantities of carbonic 
oxide and marsh gas. The calorific value of producer gas is about 
one-fourth that of ordinary town illuminating gas, consequently 
four times the volume of gas is required to produce & unit of power 
as compared with town gas. Producer gas is practically non- 
luminous, almost odourless, and burns with a pale blue flame. 

The ordinary Dowson anthracite pressure plant contains a 
small vertical boiler used for blowing steam through the in- 
candescent ſuel in the producer, a water seal, a coke serubber, 
a sawdust scrubber, and the gas holder. This gas holder is so 
arranged that the rise and fall of the holder acts on a valve 
regulating automatically the admission of steam to the gas pro- 
ducer. This is a simple and practical contrivance which answers 
well in practice. The small boiler included in the above-mentioned 
plant is of course responsible for the consumption of a certain 
amount of fuel—usually about 15 per cent. of the total amount con- 
sumed. In view of this fact, producers have recently been improved 
so that they generate their own steam from waste heat. 

Bituminous Producers.—The first apparatus for the conversion 
into combustible gas of bituminous small coal, and for the recovery 
of sulphate of ammonia, was put into operation at Messrs. Brunner, 
Mond & Co.’s works, Northwich. Sulphate of ammonia is a valu- 
able by-product. It is claimed that one ton of ordinary slack will 
yield from 140,000 cubic ft. to 160,000 cubic ft. of gas, and also fur- 
nish the ammonia equivalent to 901b. of sulphate of ammonia when 
manufactured upon a sufficiently large scale. In small plants, how- 
ever, the quantity of sulphate of ammonia recovered is too small to 
warrant the capital outlay upon the necessary plant, and it is recom- 
mended that this part of the plant is better omitted when the 
amount of fuel to be gasified daily does not amount to 30 tons; 
moreover, in order to secure the most efficient and satisfactory 
results it is desirable that the process should be continuous 
during the whole 24 hours. A sim far plant has been designed, the 
distinctive feature of which is that a certain proportion of the 
exhaust gases from the engine is introduced into the gas pro- 
ducer, together with the air blast. A blower, driven from the small 
engine used for driving the washers, is used fo supply the necessary 
hot blast to the producer. Owing to the introduction of the exhaust 
gas the amount of steam required is materially reduced, the carbonic 
acid in the exhaust gases becoming converted into carbonic oxide 
upon contact with incandescent fuel. 

The plants devised by Messrs. Crossley Bros. are made for use 
with either anthracite or bituminous fuels. In the bituminous 
plant the fixing of the tars is not attempted, Messrs. Crossley 
finding it more convenient to pass the gas through a rotary tar- 
extractor after it has left the saturator and washing apparatus, and 
before passing it through one or more sawdust scrubbers, where 
the last traces of tar and water are eliminated. The rotary extractor 
consists of a fan divided by a central rotary diaphragm. The gas 
goes in through one set of blades, round the edge of the diaphragm, 
and back through the second set of blades. In this way globules of 
tar are beaten out of the gas and the tar passes to a pump, together 
with the overflow water from the washer tower. The producer 
itself has a special form of rotary grate, and it is provided with 
water lutes for removal of the ashes while the plant is at work. 

Although this apparatus works on the regenerative system, it is 
found that not quite sufficient steam can be raised by waste steam, 
and a small boiler has to be used in conjunction, particularly on 
firat starting up. The Crossley bituminous plant is specially de- 
signed to work with either bituminous or anthracite fuel. I am 
informed that this firm have successfully gasified fuel containing as 
much as 40 per cent. of ash in its composition; but, of course, using 
such low-grade fuels the heat available for conversion into work is 
less according to whatever the calorific value of the fuel happens to 
be. With this plant no gas holder is required, the gas on leaving 


e producer being at a suitable pressure for supplying the engines 
lrect. 


Suction Producers, — Recently a form of producer, known as the 
suction producer, has been introduced. In this plant the suction 
in the engine caused by the outstroke of the piston is utilised to 
draw air and steam through the fire in the generator, the gas being 
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Abstract of a Paper read before the Dublin Local Section of the Insti- 


tution of Electrical Engineers on March 8, 1906, Mr. P. S. Sheardown in 
the chair, 


generated in a similar manner to that of other plants. These plants 
also work on the regenerative system- no external boiler being re- 
quired. Gas good enough for driving an engine can be made 
within 10 minutes of starting up the producer from cold. This is 
an invaluable feature in plants for electricity supply, and the ad- 
vantage of gas plants in this respect over steam plants is very 
great. The apparatus is compact and requires little floor space. 

A difficulty met with in suction plants is to obtain a uniform 
quality of gas with varying loads. Atsmall loads, when the engine 
governor cuts out a number of charges, steam continues to be raised; 
this fills the steam spaces, and subsequent charges of gas are very 
inflammable; the fire, too, is cooled by this over-production, and, 
after this temporary richness has passed off, the gas produced is of 
lower quality. In the Crossley apparatus one or more cocks are 
arranged opening from the air space above the water in the satu- 
rator into the open air. Through these openings the steam escapes 
at light loads. With the suction plant very little attention is re- 
quired, and in most cases the supply of fuel into the producer will 
only be required at intervals of from four to five hours, and this 
operation only requires a few minutes each time. So far producers 
of the suction type have not been made for use with bituminous 
coals, the difficulties of making clean gas from bituminous fuels 
being considerable. 

It appears to the author that the suction type of plant offers very 
many advantages in the case of quite small installations. The 
plant is economical and easily managed. As the apparatus can be 
located in close proximity to the engines, it is quite possible for one 
man to run a station with, say, two engines of moderate size run- 
ning simultaneously. An objection which may possibly appeal to 
many electrical engineers is that of having coal and ashes within 
the precincts of the engine room. This, however, is not a very 
serious difficulty to overcome, and the advantage of having both 
engines and producers in one room in cases in which it is desirable 
to economise labour is obvious. There is also no possibility of 
leakage of gas owing to there being a partial vacuum within the 
pipes and apparatus, so that, should any defect develop in the 
producer or pipes, air would be drawn in instead of gas (which is 
poisonous) escaping. 

Gas Engines.—The chief points in which the ordinary engine 
fails are: (1) Bad governing, (2) ignition troubles, (3) difficulty in 
starting, (4) great floor space necessary. 

The ordinary hit-and-miss governor is not very suitable for electric 
lighting. In running several gas-driven dynamos in parallel, diffi- 
culty is often experienced owing to the interchange of current between 
the machines; this variation is accelerated as the load decreases 
owing to the number of explosions per minute becoming less. Such 
a governor would, of course, be quite useless for controlling engines 
driving alternators in parallel. 

Recently another form of governor for gas engines has been 
introduced working on the throttle system. This governor acts 
upon the regulator valve which controls the admission of both gas 
and air to the mixing chamber. As the load on the engine varics 
the regulating valve moves up or down, increasing or decreasing 
the quantity or volume of the mixture without altering the quality. 
The frequency of the impulses is, therefore, the same for all loads, 
the relative quantities of gas and air remaining constant. Given & 
suitable engine, governed in this manner, there is no practical 
difficulty in running direct-coupled alternators in parallel, and the 
author understands that there are several such plants in successful 
operation 

The chief objection to an engine governing on the throttle is that, 
owing to the fact that the explosive mixture is never entirely cut 
off, compression at the lower loads is decreased owing to the reduced 
volume of gas and air admitted at each charge. This, although it 
may appear at first sight a serious objection, is really not of great 
importance. The following figures are the guarantees given by two 
engine makers for engines of similar size—one throttle governing, 
the other hit and miss. 

Comparative Consumption of Gas Engines in Cubic Feet pcr Brake 
Horse-power. Gas, 150 B. T. U. 


Load. Throttle governing. Hit-and-miss. 
Full 666 " i224 66:6 
„„ — Siusdhds TUO-. ——— Gs 73 5 
A  — usas S80: ues 86:5 
To —— — ees MOO. - xo 100°0 


The tube system of ignition has been largely superseded by 
electrical methods. The author is personally acquainted with one 
supply station in which enormous trouble was experienced owing 
to pre-ignition. This difficulty was largely overcome by adopting 
electric ignition, and finally totally eliminated by water-cooling the 
pistons and exhaust valves. The high-tension system of ignition is 
exceedingly reliable, and causes little or no trouble. 


Starting. The method of starting by means of compressed alr 
seems to be the most satisfactory system in vogue. The air sup ly 
is obtained from a small compressor and stored in iron tanks. The 
method of starting the Westinghouse engine by this means 1s 85 
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follows: A screw is provided, which on being given a few turns 
renders the admission valve of one cylinder inoperative for the time 
being. On the back of the crank case is a short lever which on 
being moved to the right throws out the regular exhaust cam and 
throws in a supplementary cam which keeps the exhaust valve open 
during every upstroke, instead of every other upstroke of the piston 
as when the engine is in regular operation. A pipe leads from the 
air storage tank to the starting valve and thence through a check 
valve into the cylinder, in which the valve functions have been 
altered. This valve is actuated by a cam on the lower end of the 
cam shaft, where it projects through the end of the crank case, and 
is so timed as to open each time the piston starts on its downward 
stroke. 

It will be seen that one cylinder is thus converted into a com- 
pressed air engine without disturbing the rest of the engine. The 
engine being set with the corresponding crank a little over the 
centre, the air and gas supply being properly adjusted, and the stop 
valve in the air pipe opened, it starts off and continues to run on the 
air pressure until explosions take place in the other cylinder or 
cylinders. The air supply is then shut off, the inlet and exhaust 
valves put back in their normal working positions, and the engine 
is in full operation. 

Type of Engine.—The type of engine most suitable for central 
station work is, in the author's opinion, the vertical, with three or 
four cylinders, the dynamo or alternator being direct coupled to the 


shaft. Such a plant takes up little space, as compared with a hori- 
zontal engine, and compares generally very favourably with a steam 
plant. With this type of plant great cyclic regularity is obtained, and 


an immunity from vibration. The exhaust from an engine with 
several cylinders, and governed by throttling a constant mixture, is 
much more silent than that of a single cylinder engine governing on 
the hit-and-miss principle. 

Economy Compared with Steam Plants —Numerous tests have 
been made by eminent authorities upon gas producers in order to 
ascertain the actual heat efficiency. Mr. Dugald Clerk, in a lecture 
delivered before the Institution of Civil Engineers* in 1904, gave the 
results of some tests carried out for him by Mr. M. Atkinson Adam, 
B.Sc., on two Dowson suction producers, one adapted for a maximum 
working load of 40 n H.P., generating about 3,000 cubic ft. of gas 
per hour; the second adapted for a maximum working load of 
30 B. H. p., generating about 2,300 cubic ft. per hour. The heat 
efficiency of the 40 B. H. p. plant was found to be 89 per cent., while 
the 80 B. R. p. plant showed an efficiency of 86 per cent. The thermal 
efficiency of the gas engine is very much greater than that of the 
steam engine, the highest efficiency obtained—so far as the author 
is aware—being about 33 per cent. on the brake horse-power, while 
the efficiency of many engines of different sizes and designs varies 
between 20 and 30 per cent. 


Stand-by Losses.—Mr. J. Emerson Dowson, in a recent com- 
munication to this Institution,t referred to some tests which were 
taken by independent engineers upon a number of gas generators of 
his own design, ranging in size from 150 H.P. to 375 H.P. The coal 
consumption during stand-by hours varies from 1 8 Ib. to 8'8 lb. per 
hour ; the mean of four tests in four different towns, each taken by 
separate engineers, showed a consumption of 31b. of anthracite per 
hour. Mr. Dowson further obtained from engineers in charge of 
steam plants particulars of the consumption of fuel with various 
types of boilers standing-by, the size of boilers ranging from 150 fl. p. 
to 500 H.P. The mean of eight tests showed a consumption of 75 lb. 
of coal per hour, simply to keep steam in the boilers at working 
pressure, and not including losses by radiation in steam pipes, 
auxiliaries, &c., which are aio appreciable items. The author has 
also made tests in several stations with which he has been connected, 
the results showing that in many small stations the amount of fuel 
consumed without doing beneficial work may be anything up to 
40 per cent. of the amount of coal consumed annually. 

Concerning the cost of repairs to producers and plant of his own 
design, Mr. Dowson gives the following figures as the result of 
many years’ experience, and which may be taken approximately as 
& fair allowance for repairs and maintenance." 

Repairs and Maintenance.—For 100 B. H.. plant, about £4; 
200 B.H.P., £6; 300 B.H.P., £9; 400 B.H.P., £12; 500 B.H.P., £15 per 
annum. 


Gas-driven Stations in Operation and Working Results —In con- 
cluding this Paper it will be interesting to refer to a few stations 
running successfully, and solely dependent upon gas for motive 
power. 


Walthamstow.—This station was erected by the Urban District 
Council in 1901, to the designs of Mr. J. Enright, B.Sc., consulting 
engineer to the Council. The capacity of the plant now installed 
is close upon 3,000 B H.P., and is by far the largest gas-driven 
station in the British Isles. The plant consists of 13 Westinghouse 
gas engines direct coupled to continuous-current generators. The 

rst installation consisted of four 115 B. H.P. engines; the first ex- 
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tension, three 250 k. P. sets, while recently six more 250 K. p. sets 
have been added, three of the latter being in daily use supplying 
energy to the Council's tramway system. 

Gas for operating the station is obtained from Dowson producers, 
anthracite coal, at 268. per ton delivered, being the fuel used. 
Motor-driven three-throw pumps are employed for circulating the 
water through the jackets, this water being subsequently passed 
through cooling towers. The water required for make-up and 
general use is derived from an artesian well 480 ft. deep, in connec- 
tion with which a motor-driven air compressor plant is provided for 
raising the water on the air lift principle to a storage tank. Motor 
generators are employed for energising the ignition circuits of each 
engine. A common ignition 'bus is run round the length of the 
station; the various ignition motor generators are made inter- 
changeable, as a safeguard against breakdown in any particular set, 
ied ins a further safeguard, primary batteries are installed as a 
stand-by. 

The arrangements made for starting the engines, by means of 
compressed air, are also very complete. Air, at a pressure of 200 lb. 
per square inch, is stored in vertical tanks placed against the engine- 
room wall. The compressors for filing these tanks are motor- 
driven. The capital cost of the whole installation (including cable 
distributing system) works out at £81 per kilowatt installed, which 
compares favourably with similar steam-driven stations. 

The following are particulars of the cost of energy per unit sold 
for the year ending March 31, 1905 :— 


Units sold, 1,062,446. Load factor, 15°45 per cent. 
0 


Coals and other fuel 42d 
Oil, water and engine stores es. 010 
/”! ]] ĩ d 8 0 33 
noo MT" 0-09 
Works Cost cassis E CREER MESS : 0:94 
Rent, rates and taxes ........ssssossessosssesesoo 0:02 
Management ..........eeeee nnn er rey ee 0°22 
— 0'24 
, nd E a vA PERS 1:18d. 


No doubt, had the bituminous type of gas plant been further deve- 
loped at the time the Walthamstow station was started, such a 
plant would have been installed in preference to the present anthra- 
cite plant, and this would probably have had the effect of reducing 
the coal bil) to something like 0:2d. per unit. 


Other Stations.—A small station, on similar lines to Waltham- 
stow, has been put into operation at Limerick. I understand that 
it is running very satisfactorily, but unfortunately have been unable 
to obtain figures as to the cost of production. 


Dolean, N.B.—Plant consists of two Crossley 27 B. H.P. engines 
supplied from suction plant by same firm. The result of a 7} hours’ 
run at full load showed a fnel consumption of 1:293 lb. of coal per 
kw.-hour. 'The cost of fuel per unit, generated with anthracite 
at 25s. per ton, is therefore 0:184d. The works costs for the year 
1904 were as follows: Fuel, coal at 18s. per ton, 0°295d.; oil, 
water, &c., 0:119d.; wages, O 490d.; works cost 0:904d. per kw.-hour. 

Tolnes.—Dlant, two 50 B. H.. Crossley engines and gas plant. 
Cost for 1904 as follows: Fuel, coal at 25s. 9d. per ton, 0:3524. ; 
oil, stores, &c., 0'191d. ; wages, 0°510d.; works costs, 1:053d. per 
kw.-hour. | 

Milford-on-Sea.—Plant, two 40 h. . Crossley engines and suction 

lant. Coal consumed per unit sold, including distribution and 
attery losses, amounts to less than 3 Ib. per unit sold. 


DISCUSSION. 

Mr. W. H. CLEGG referred to a small plant recently installed at Kil- 
dare, consisting of two 60 n. H. P. gas engines, supplied with gas on the pres- 
sure system, made by Messrs. Whitfield, of Kettering. At Kildare they ran 
a plant for six months without drawing the fire. On test, the consump- 
tion of coal of the plant at half-load (80 H. P.) was 1:6 lb. per brake horse- 
power hour. In one week the output had been 846 units for 1, 650 lb. of 
anthracite coal, or 1 951b. of coal burnt in the generator per unit sold. In 
addition, 1-23 Ib. of slack per unit had been burnt under the boiler. The 
anthracite cost 24s. 6d. per ton and the slack 15s. 6d., which corresponded 
to 0:252d. per unit sold for anthracite and 0:099d. for slack, or a total 
fuel cost of 0-351d. per unit sold. The stand-by losses were 25 lb. from 
10:30 p.m. at night to 2 p.m. next day. The staff consisted of two men 
and one boy, and the engines were of the horizontal type, and gave a 
steady voltage without battery. 

Mr. T. TOMLINSON gave the following empirical formula for the gas 
consumption of an engine on suction producer plant : Consumption in cubic 
feet per hour=10x maximum brake horse-power of engine + 50 x actual 
brake horse-hower developed. The figures thus obtained were on the safe 
side—very much so for engines over 100 B. H.. The gas consumption in 
cubic feet per hour divided by 90 gave the pounds of anthracite coal 

er hour. | 
t Mr. M. RUDDLE expressed the opinion that producer plants and gas 
engines had a long way to go before they became serious competitors of 
steam plants. Walthamstow's 0:42d. per unit for coal was not by an 
means abnormally low. In Dublin the fuel cost was 0°64d. per unit, wit 
an alternate-current supply and a lower load factor. 
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Mr. P. S. SHEARDOWN did not think there was a distinct economy 
over steam in small plants. Coal was a most important factor in large 
stations. . 

Mr. SOWTER, in reply, said he had got some figures for a few stations 
showing the actual thermal efficiency over 12 months’ working— i.c., 
taking the number of tons of fuel consumed per annum multiplied by 
the thermal energy contained in the fuel, as compared with the energy 
generated in B.O.T. units. The results showed the thermal efficiency to 
be roughly twice as high for gae-driven stations. 


Gas —Walthamstow.... Efficiency of conversion per cent. 9:0 
E Milford-on-Sea .. 1 j xi 10:1 
* Faversham ...... 1 i N 9˙8 

Steam —Cheltenham $9 eu dr 5 1 ” 4:2 

5 Coventry ........ » A " 35 


Mr. Ruddle's statement that there was nothing cxtraordinarily low about 
a fuel bill cf 042d. was correct for very large stations, but he (Mr. Sowter) 
thought the results exceedingly good, and mentioned that the coal con- 
sumption at Ealing was over ld. per unit and at Kingston-on-Thames 
0:93d., while there were many others equally high. Regarding the capital 
cost of gas plants, he had investigated the malter and came to the 
general conclusion that small stations using sets of about 100 kw. each 
cost about the same as a steam station with every up-to-date appliance, 
while probably a very large station would be cheaper with steam than gas 
plant, 


A RE EE IRE LS i a e 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held in the Pender Elec- 
trical Laboratory," University College, Gower-street, London, on 
March 23rd, Prof. J. Perry, F.R.S., President, in the chair, 

Prof. F. T. TrouTon read a Paper 

“On Unilateral Electric Conductivity over Damp Surfaces.” 
Some time since the author noticed a rather perplexing difference 
in electrical resistance depending on the direction in which the 
measuring current was passed. The resistance under examination 
was that of the layer of moisture which adheres to glass when ex- 
posed to moist atmospheric conditions. The arrangement in which 
this resistance measurement was effected was one used for determin- 
ing the temperature of deposition of dew. For this purpose two 
parallel wires of platinum were melted on to a glass surface at a 
small distance apart. The surface could be artificially cooled. A 
cell and a galvanometer were inserted in series with the two 
platinum wires. As soon as moisture condensed on the glass the 
circuit was completed and a current passed, thus permitting the 
accurate determination of the dew point. When a delicate galvano- 
meter is used a small current can be detected long before the trae 
dew point is reached. It is at this stage that the anomalous be- 
haviour in the resistance is found. On passing a current across the 
glass surface when exposed to ordinary atmospheric conditions it 
was found to diminish to a certain minimum value, the amount of 
which depended on the hygrometric state. On reversal the current 
assumed its original value and then diminished to a minimum as 
before, and so on for further reversals. In order more conveniently 
to study the matter with larger currents, tinfoil grids were pre- 
pared by pasting strips of tinfoil on to glass plates. Every second 
strip was connected to one pole of the battery while the intermediate 
strips were connected to the other. In this way was obtained a 
length of surface lying between parallel strips of tinfoil placed at a 
short distance apart. Grids of various widths were prepared. One 
set, ein eee eight glass plates with strips 02 cm. apart, gave a 
total length between electrodes of 250, 000 em. When a P.D. of 
110 volts was applied, a current of about 9 x 10 was found to pass, 
but gradually this diminished to about 1:5 x 10-1. On reversal, the 
current was found to be about 3 x 10 -*, which rapidly rose to about 
9X 10, and then diminished to about 1:5x10-!, and so on for 
further reversals. The resistance was measured by a Wheatstone 


bridge when the grid was in a good conducting phase and when in 


a badly conducting phase, and found to be about 140,000 ohms and 
800,000 ohms respectively. That the effects observed were not due 
to anything similar to ordinary polarisation was shown by the fact 
that no back E.M.F. was obtained on short-circuiting through a 
galvanometer in the usual way, and also by the fact that the ratio 
of the currents in the two phases was independent of the difference 
of potential applied. Up to 3,000 volts were applied. This would 
require a back E.M.F. of 1,500 volts to give a falling-off in cur- 
rent to half value. The theory put forward to account for the 
phenomenon depended on the transportation of moisture over the 
surface by the current. In this way the effective thickness of the 
layer might be much diminished by a banking up of the moisture 
along the edge of one of the metallic electrodes. 

Mr. ROLLO APPLEYARD expressed his interest in the Paper, and 
pointed out that there were many ways in which electricity could pass 
between the electrodes. For instance, there was moisture leakage, sur- 
face leakage, the electrification effect and the coherer effect. He suggested 
that experiments should be made so as to localise the separate effects. 

Mr. A. CAMPBELL suggested that experiments might be made with 
electrodcs of silver or platinum deposited electrolytically upon the glass, 


so as to do away with the shellac used to stick down the tinfoil electrodes, 
He pojnted oui that moisture had a solvent action upon the glass, and 
that the film was not one of pure water, but of a solution of salts, He 
suggested that experiments might be made with films on ebonite or mica. 

Mr. W. DUDDELL asked if the effects described might not be due to 
the formation of a film of insulating oxide along the edge of one of the 
electrodes. He asked the author what time elapsed between a reversal 
and the first reading taken after it. 

The CHAIRMAN, referring to the author's theory, said that the in. 
crease in conductivity on reversal of current was so sudden that he 
doubted whether the film would have time to spread. Also Mr. Duddell's 
film would, he thought, not disperse quickly enough. 

Prof. TROUTON, referring to the separation of effects, said he had 
desiccated the glass plates and found them insulators. There was, there. 
fore, no conductivity through the glass. He had used platinum melted 
on to glass and got the same effects, so that they could not be due to the 
shellac used in pasting down the tinfoil. lying to Mr. Duddell, he 
said that the time elapsing between a reversal and the first subsequent 
reading was of the order of a tenth of a second. 


A Paper on 


“The Construction and Use of Oscillation Valves for Recti, 
fying High Frequency Electric Currents” 
was read by Prof. J. A. FLEMING. The author recalled the fact that 
as far back as 1890, when investigating the Edison effect in glow. 
lamps, he had shown that the space between the incandescent 
carbon filament and an insulated metal plate placed in the vacuous 
bulb possessed a unilateral conductivity. negative electricity being 
able to pass from the filament to the plate, but not in the oppo: 
site direction. This led him to suggest an arrangement of the 
above kind for separating out or rectifying the oppositely directed 
currents in an alternating current. This effect was now recognised 
as due to the copious emission of negative ions or electrons from 
the incandescent carbon. It was by no means obvious, however, 
before trial, that any such rectifying arrangement or valve would 
operate with currents of very high frequency. For example, elec- 
trolytic rectifiers such as the aluminium-carbon cell were not avail- 
able for high frequency currents because a time element entered 
into the chemical actions involved. In 1904, however, the author 
discovered that if the carbon filament in an electric glow-lamp was 
surrounded with a metal cylinder connected to an insulated ter- 
minal by a wie sealed through the bulb, and if the fila- 
ment was made incandescent by an insulated battery, then 
between the insulated terminal and the negative pole of the battery 
a unilateral conductivity existed which wes operative with currents 
of any frequency, aud the valve so made might be employed to 
render electrical oscillations measurable by an ordinary sensitive 
galvanometer. The author exhibited oscillation valves made on 
this plan, and also showed their uses. If placed in series with 
galvanometer, in the circuit of a coil of wire acted upon inductively 
at a distance by oscillations created in another circuit, the valve 
gives instructive information as to the damping in the primary 
circuit. Thus he showed that when using a carbon-point spark- 
discharger in the primary oscillation circuit, much larger galvano- 
meter deflections were obtained with very short sparks than with 
long ones. The author explained that the greatly lessened damping 
in the short spark caused the mean value of the secondary current 
to be increased, although the charge put into the primary condenser 
was diminished. The advantages of using multiple spark-caps in 
oscillation circuits was also proved by the use of the valve. The 
author exhibited a multiple spark-gap discharger made with carbon 
rods, and claimed for it a much greater constancy of action than s 
discharger made with metal balls. Experiments were also shown 
illustrating the manner in which the valve is of use in showing the 
shielding action of thin metal sheets placed between primary an 
secondary oscillation circuits. Dr. Fleming also exhibited an ex 
periment showing the copious emission of negative ions from the 
glower of a Nernst lamp at atmospheric pressure. A Nernst oxide 
glower was placed horizontally near a brass tube filled with water 
to keep it cool, and on glowing the oxide rod with a continuous 
current, it was shown that the space between the hot rod and the 
cool tube possessed a unilateral conductivity and would only pass 
negative electricity in one direction. The author referred to the 
employment of carbon-filament oscillation valves such as he 5 
described as wave detectors or cymoscopes in connection with wire 
less telegraphy. Finally it was pointed out how, by the usc of an 
electrodynamometer and galvanometer in series, the amount of 
rectification produced by the valve could be measured, and it was 
shown that it might amount to 89 or 90 per cent. 

Dr. R. T. GLAZEBROOK expressed his interest in the Paper. sni 
hoped that Dr. Fleming would be able in a further communication to gI"? 
numerical data so that the sensitiveness of the arrangement desꝛtibe 
could be compared with those of other rectifying devices. 


A Paper on 
“The Use of the Cymometer for the Determination of Beson- 
ance Curves 


was read by Mr. G. B. Dyke, The experiments described in the 
Paper were made with a view to the adaptation of the direct 
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cymometer to the delineation of resonance curves and the deter- 
mination of the logarithmic decrements of wave trains and the 
resistance of oscillating sparks. A special form of ammeter was 
inserted in the cymometer circuit, enabling the current to be observed 
for any position of the instrument. The ammeter used was of the 
hot-wire tvpe with a bismuth-iron junction in contact with the hot- 
wire, the E. M. F. of the junction and hence the current through the 
fine wire being read off from the deflections of a single pivot galvano- 
meter of low resistance. The results of the work of Bjerknes and 
Drude on the oscillation transformer are referred to, and the appli- 
cation of their final equations to the determination of logarithmic 
decrements from the resonance curve discussed. Precautions to be 
taken in the determination of resonance curves in practice are 
enumerated, and an example is given of the calculations involved in 
the determination of the logarithmic decrement and the resistance 
of an oscillatory spark. The double frequency set up in closely 
coupled oscillation circuits is shown by means of the resonance 
curve of a wireless telegraph aerial, the mathematical deductions of 
Oberbeck being thereby confirmed. 


Mr. A. CAMPBELL asked the author if he could give an idea of the 
rensitivity of the hot-wire ammeter. He pointed out that if the instru- 
ment was used iu a vacuum, the sensitivity was much increased. 

Mr. W. DUDDELL said he had tried thermo junctions in a vacuum 
and found their sensitivity increased five or ten times. He suggested that 
the author should replace the bismuth in the junction by constantan. 

Mr. DYKE, in rep'y to Mr. Campbell, said that a current with a maxi- 
mum value of 0:17 ampere gave a detlection of 80 divisions. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


The Positive Column.—P. Villard discusses the deflection of 
the positive light in a vacuum tube, with a view to elucidating 
its mechanism. In the classical experiment concerning its 
deflection by a magnet, it is found that the beam is bent out 
towards the region between the poles of the electromagnet 
somewhat like an elastic band. It behaves like a filament 
carrying a current. In this phenomenon the walls play a 
prominent part unless the tube is very wide. [n a wide tube 
the positive particles no longer behave like a conducting fila- 
ment. Their paths twine round the lines of force of the mag- 
netic field in such a manner that they diminish the field. A 
conducting filament, on the other hand, rolls itself up in such a 
manner as to increase the magnetic ficld. When the field is 
increased the spirals described by a projected particle diminish 
in diameter, whereas those of a conducting filament increase. 
If the positive column consists of particles at rest, or in very 
slow motion, it may be regarded as a conducting filament. Its 
positive charge is evidenced by its attraction by a negative 
pole, and its repulsion by the walls. Its length is increased 
by increasing the current strength or narrowing the tube. 

P. VII LA D, Comptes Rendus, Match 19, 1906.] 


Distillation of Metals. — H. Moissan has found that all metals 
may be liquefied and distilled. The iron family require very 
heavy currents in the electric furnace, but even tungsten and 
molybdenum may be regularly distilled. Boron and carbon, 
on the other hand, pass direct from the solid to the gaseous 
state. Brought to the temperature at which carbon evapo- 
rates, titanium is liquefied. The author has distilled 17 grammes 
of titanium in six minutes. <A difficulty lies in the avidity 
with which titanium combines with nitrogen. The author 
draws some conclusions with regard to the temperature of the 
sun, which is known to contain titanium. On account of the 
large amount of heat radiated by the sun, it appeara probable 
that it contains some solid mattcr as well as gaseous matter. 
At atmospheric pressure, no solid matter can exist at tempera- 
tures superior to that of the electric arc—ie., 3,500 deg. 
Under the pressures available within the body of the sun, 
there will be much solidification, so that bodies can remain 
solid at temperatures higher than that of the arc. It follows 
that the temperature may be higher, and that at the surface of 
the sun it may amount to the 6,590 deg. given by Wilson. 

[H. Moissan, Comptes Rendus, March 19, 1906.] 


Z. A. F. between Metals and Liquids.—When a sensitive 
electrometer is connected with an insulated metallic vessel 
having a glass orifice from which a conducting liquid, say, a 


solution of magnesium sulphate, escapes drop by drop, the 
electrometer shows a small deflection which attains a steady 
value after several minutes, and continues as long as the 
liquid drops. The deflection varies with the metal and the 
liquid, and, according to C. Nordmann, constitutes a simple 
expedient for determining the contact E.M.F. between a metal 
and a liquid. The limiting value of the electrometer deflection 
is independent of the capacity of the system and of the rate of 
flow. It depends, however, upon the temperature and upon 
the state of the surfaces. This variation must be taken into 
account in the author's ionograph, employed for registerivg 
the ionisation of the atmosphere. The author has succeeded 
in circumventing it by letting the droplets fall into a smaller 
vessel having a similar orifice. Whatever charge tho smaller 
vessel receives owing to the contact potential it gives up again 
automatically, since drops of the same number and radius 
enter it and leave it. ‘The smaller vessel is connected with an 
electrometer, and the readings of the latter are thus given a 
very stable zero, and they directly indicate the ionisation of 
the atmosphere. 
(C. NORDMANN, Comptes Rendus, March 12, 1906.) 


Measurement. of. Resistance. —W. Jaeger discusses the four 
chief methods of meauring resistances with the needle galvano- 
meter, and points out the cases in which they can be used to 
the greatest advantage. In Thomson's method, the resistance 
to be measured A, should be nearly equal to the standard B. 
The ratio of the bridge resistance a to A should be very 
small. The galvanometer resistance g should be A/2. The 
sensitiveness is then IL 24/2. In Wheatstone's bridge arrange- 
ment, the most favourable conditions are given by a=A, 
B/A infinite, g - 2A. The sensitiveness is then the same as 
in Thomsons's method. The differential method is the most 
sensitive when the conditions are favourable. These con- 
ditions are b= A, aB/A?—1, a/ A=, B/A = infinite, and g — A. 
The sensitiveness is thon 4 E. The compensation method is 
the least sensitive under the most favourable conditions, which 
prescribe b =a = A, a A= B/A =1, and g= A. The sensitive- 
ness is J E, E being the E.M.F. used. The differential method 
can only be employed with large resistances. If the resistance 
A and can be changod simultaneously by the same amount, 
a sensitiveness =E may be attained. With a movable coil 
galvanometer of half the sensitiveness of a needle galvano- 
meter, the same delicacy of measurement of resistances can be 
attained. 

IW. JaEGER, Zeitschrift für Instrumentenkunde, March, 1906.] 
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“MBE ELECTRIOIAN ” will be published on THURSDAY i 
Good Friday week instead of on Friday. Communications intended 
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STORAGE BATTERIES IN CENTRAL STATIONS. 


The enormous advantages conferred on systems of distribu. 
tion of power by a ready means of storing energy are evident 
to every engineer. The electrical engineer possesses such a 
means, but he labours under the disadvantage that electrical 


energy has to be converted into chemical energy before it can 
be stored, while with systems using such media as water, EP 


or compressed air, no such a change in the form of energy 5 
necessary. So far, the only electrical storage system success 
ful on a commercial scale is the old lead accumulator den mn 
out of the early experiments of PLANTÉ and FAURE, notwit i 
standing the wealth of research lavished on the subject ın other 
directions. The nickel-iron cell of EDISON showed some proms 
but has not in any way fulfilled expectations, and it is NOW 
announced that the same indefatigable inventor 18 T 
menting with cobalt. The lead battery, as turned out by x 
best manufacturers of to-day, is a very different thing from 
comparatively unreliable storage battery of ten or uu jo 
ago, which earned for accumulators in general such an ev! icd 
tation. The secondary cell has to be understood to be xin 
ciated ; like some highly strung but powerful animal, it s 
be exercised regularly, fed regularly, and watched WI 
ceasing care. The slightest sympton of disease di al 
attended to at once. In careful hands, however, the | 

is a reliable servant, but only too often is the whole race 
storage batteries condemned for the faulte of ite atten 
Batteries have their inherent defects and have their imd 
it is impossible to generalise as to their universal applica En 
the contrary; each case must be judged on its own ™ 
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The subject is dealt with in a Paper, abstracted elsewhere in 
this issue, which was read before the Manchester Section of the 
Institution of Electrical Engineers by Mr. J. R. SALTER, where- 
in detailed figures are gone into relating to the saving effected by 
batteries in two moderate-sized stations which came under the 
author’s consideration. The cases selected gave results which 
could not be described as favourable, but, as pointed cut in the 
discussion, they can hardly be regarded as typical. Many 
other examples might have been chosen to tell a very different 
tale. If Mr. SALTER’s object was to show that each case 
should be decided on its merits, it was scarcely an impartial 
way of dealing with the question to include only examples 
which showed such a doubtful economy. | 

The employ ment of batteries for railway work has increased 
of late, and much use is made of the automatic boosting systems 
of HIGHFIELD and others. Nevertheless, the adoption of these 
two auxiliaries in traction stations cannot be said to be by any 
means universal. More modern designs have so much improved 
the capabilities of generating plant as regards overloads, that 
several engineers of repute think batteries unnecessary when 
the peaks, although large, are of short duration. This diver- 
sity of opinion is well shown by taking the electric railways in 
operation and in progress in this country. The two oldest, 
the City & South London and the Liverpool Overhead railways, 
started originally without batteries but added them at a later 
stage, and the same may be said of the Liverpool-Southport line 
of the Lancashire & Yorkshire Railway, where batteries were 
added during last year in four of its sub-stations of sufficient 
capacity to run the whole line for one hour with the generating 
station shut down. The Mersey Railway has also a set of 
cells in its power house. It is interesting to note, moreover, 
that in one of the schemes in progress, the electrification of the 
London local lines of the Great Western Railway, sub-station 
batteries and automatic boosters will form an important 
feature. The whole of the remainder, however, including 
the Central London, Waterloo & City, the Great Northern 
& City, and the Metropolitan railways, the group of lines 
fed from the Lot's-road station of the Underground Rail- 
ways Co. of London, the North-Eastern Railway, and, of 
course, the projected single-phase portion of the London, 
Brighton & South Coast Railway, are entirely without batteries. 
In the United States, although railway batteries are by no 
means the rule, they are still being put down in some 
thoroughly up-to-date undertakings; for example, a group with 
an aggregate capacity of no less than 22,000 ampere-hours is 
being installed in the sub-stations of the electrified portion of 
the New York Central & Hudson River Railroad. 

The same difference of opinion exists in tramway practice. Of 
those stations which supply tramways only, and not lighting, 
quite three-quarters manage without batteries either as buffers 
or for running the early and late cars. In the case of stations 
which supply both lighting and power, on the other hand, 
the proportion employing batteries is much higher, being very 
nearly 80 per cent., while in supply stations where there is no 
tramway load the number of cases where batteries are used 
forms over 80 per cent. of the total. It must be realised that 
a considerable number of old stations are included in these 
figures, which were established in the days when conditions of 
load factor were not so favourable as now, and, if they had 
been designed later, might have dispensed with their battery 
room. Looking at these figures, and taking account of the fact 
that in some cases the battery simply serves as a reserve 
source of supply to station lighting and excitation and to the 
pump motors and other auxiliaries, it is difficult not to believe 
that the saving effected in the majority of cases by the use of 


batteries in lighting stations is not greater than Mr. SALTER 
would have us believe, and that for some time to come the 
smaller undertakings, at any rate, will continue to be good 
customers to the battery manufacturer. In the case of heavy 
traction, however, we doubt that, even with the assistance of 
the automatic reversible booster, the economies furnished by 
batteries will be able to place a powerful enough weapon in the 
hands of the continuous-current system to enable it finally to 
vanquish its single-phase rival. 


— — 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book. 


—— 

The Management of Accumulators. By Sir Davin SarowoNs. 

9th edition. Being a new and revised edition of Vol. I. of Electric 
Light Installations and the Management of Accumulators." (London : 
Whittaker & Co.) 6s. net. 

In the Preface to this book the author explains that, owing 
to the increasing size of his work on “Electric Light In- 
stallations and the Management of Accumulators,” he has 
found it necessary to issue the first volume as a separate book, 
and he has given it the title which appears above. No fault 
can be found with this proceeding, as the subject is one that 
undoubtedly warrants very full and careful treatment; but 
we are surprised that the author's revision did not eliminate 
much superfluous matter and include some other matter 
conspicuous by its absence. While there is a good deal that 
is of value in the book, there is 80 much to which we must 
take exception that we hesitate to recommend it to the 
amateur or the unskilled battery attendant, and the book is 
apparently chiefly dedicated to these two classes of readers. 
A few instances will suffice. 

Sir David Salomons is of the opinion that the manufacturer, 
“as a rule, knows comparatively little of the properties of 
batteries, for his knowledge is confined to laboratory tests, and 
it is not to his interest to publish all the shortcomings ot his 
wares. Referring +to the first part only of this remarkable 
statement, we would point out that the author is under a 
grievous delusion. He cannot be aware that all the principal 
battery companies are responsible for numerous batteries, under 
maintenance contracts, and that each employs a staff of trained 
experts who are quite familiar with the properties of batteries. 
We trust that Sir David is also in error when he taxes manufac- 
turers of dry cells with recommending their wares for practical 
electric lighting. On p. 52 he asserts that in the case of large 
cells the plates rest on the edges of the lead-lined boxes, and 
it is to be hoped that no country-house electrician will follow 
his advice in this respect. A similar remark applies to the 
instructions for lead burning on p. 65. Nor can we agree with 
the author in recommending the addition of alkalies to the 
electrolyte. Dilute sulphuric acid, pure and simple, is the 
only thing required, and“ doctoring " the electrolyte is to be 
deprecated. 

In addition to the points which we have already mentioned 
there are several others which indicate a lack of care in the 
process of revision. Certain statements are repeated so often 
as to become positively monotonous. For instance, the purple 
tinge of the electrolyte due to KMnO, is referred to and duly 
explained no fewer than three times, and yet the author fails 
to emphasise the absolute necessity of using nothing but dis- 
tilled water for *topping up." Tap water is responsible for 
more ruined plates than most people suspect. As an instance 
of the typographical errors we may give the following: *' All 
currents may be regarded as more or less dangerous to the 
person after 250 volts, but the pressures of 60 to 100 volts, 
which are harmless under ordinary circumstances, may prove 
dangerous under peculiar conditions." 

There is a good deal of information in the later chapters 
which will prove useful to battery attendants and prospective 
owners of small batteries, but one or two dimensioned line 
drawings of battery rooms are desirable, 
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Electricity as Applied to Mining. By Anworp Lupron, G. D. 
(London : 


AsPINALL Parr, and HERBERT PERKIN. 


2nd edition. 
Crosby, Lockwood & Son.) 1905. 12s. 


In reviewing the first edition we pointed out the «difficulty 
of doing justice to both the electrical and the mechanical sides 
of the subject, and stated that the joint authorship was, in our 


opinion, a step in the right direction. The fact that a second 


edition has been called for in less than three years is certainly 


a proof of the success of this venture. The original scheme 


appears to have been closely followed, even to the numbering 


and headings of the chapters; and the subject matter has been 
enlarged so that the pages are increased in number from 280 
to 320. But although the text has been revised to some extent 
with undoubted profit, there is still much room for the judicious 
correction of loose statements and the omission of scrappy 
details which are likely to prove misleading to the mining 
engineer for whom the book is primarily intended. Perhaps 
the most interesting chapter is No. VIII., in which are dis- 
cussed central electric plants for the transmission of power, 
with numerical illustrations of costs of plant and power. The 
appendix, containing the Home Office Special Rules for the 
Installation and Use of Electricity in Mines, with notes by the 
authors, should form a valuable addition. 
Modern Turbine Practice. 
Constable & Co.) 1906. 16 

A readable practical book describing modern water turbine 
installations by the aid of good illustrations. Amongst 
others will be found descriptions and illustrations of the 
5,500 II. P. turbine for power house No. 2 of the Niagara 
Falls Power Co.; of the 3,000 n.r. turbine for the electric 
works on the River Glommen, Norway; of the 2,500 II. P. 
turbine for the Isawerk, near Munich, Germany; of the 
3,009 H.P. turbine for the Cataract Power Co., Hamilton, 
Ontaria ; of the 6,000 n.r. turbine for the Shawinigan Water 
& Power Co., Shawinigan Falls, Quebec, besides many des- 
criptions and illustrations of details of governors and turbine 
accessories. 

The author expresses his high appreciation for European 
practice and does not disguise his disapprobation of current 
American practice, which he considers considerably behind the 
practice by the best European firms. One chapter of the eleven 
which form the book is devoted to steam turbines. The whole 
subject is disposed of in 16 pages, so that little more than 
mere general descriptions of a few types is attempted. 


Steam Turbines. By W. GrwrecH. (London: Longmans, Green & 
Co.) 1908. 21s. 


By Jons Worr Tuvurso. (London: A. 
8. 


We reviewed this important work on the appearance of the 
original German edition (The Electrician, Vol. LIV., p. 510). The 
English translation will be welcomed by all who are interested 
professionally in the steam turbine. It is not a work suitable 
for students who are approaching the subject for the first time, 
but given an elementary knowledge of the principles of the 
subject this book will be found invaluable for more com- 
plete study of the different types of steam turbine and their 
mechanical details. The plan of the work is to take each 
detail of construction, and each point of principle in turn, and 
to study them exhaustively. An idea of this arrangement may 
be obtained from the consideration of one or two chapter 
headings. Thus, Chapter VIII. is devoted entirely to Con- 
densation, Chapter XII. to Governing Appliances, Chapter 
XVIII. to Bearings, Chapter XVI. to Clearance Space Pack- 
ings. The book is profusely illustrated, there being no less 
than 637 illustrations besides some folding plates. After a short 
historical introduction, the subject proper is introduced by a 
chapter on pressure turbines, and here the reader will find 
described and illustrated a large number of forms which have 
been proposed and made, including, of course, the types which 
have persisted. Velocity turbines are then considered in the 
same complete way in Chapter IL, a large number of forms 
being described. The book is mainly descriptive, and a general 
render will find much of interest. This is the most important 
refereuce book on the subject which has yet appeared. 

Die Dampfturbine. WꝭIInELU H. ExvEsnwxaw. (Munich and Berlin: 
R. Oldenbourg.) 1906. 9 marks. 

This is a practical book on the subject of the first rank. 

The plan of the book is good, and the difficulties of the subject 


are approached gradually. It is first explained by means of 
the pressure-volume diagram that the available energy when 
unit weight of steam expands from the boiler pressure to the 
condenser pressure may all be changed into energy of motion 
by passing it through a properly formed nozzle, but that the 
velocity of the turbine wheel which is necessary to utilise 
this energy of motion properly, and to convert it into mechanical 
energy, is too great to be practicable. Methods are then 
described of utilising the available energy with a reduced 
wheel velocity, and this leads naturally to a classification of 
turbine types; a diagram shows very clearly the various 
arrangements which have been suggested or tried. The prin 
ciples of the thermodynamics required for turbine problems 
are then briefly and clearly elaborated in the next chapter, 
and an explanation is given of the uses and the relations 
between the pressure volume diagram, the entropy temperature 
diagram and the Mollier diagram, a diagram obtained by 
plotting the total heat of steam vertically against the entropy. 
A vertical line on the Mollier diagram represents an adiabatic 
change, as on the entropy temperature diagram, but the hori- 
zontal line represents a change where the heat contents of the 
steam is constant. Asthis is probably a new form of diagram 
to many readers, a brief description of a way to plot it may 
be found of interest. Take two rectangular axes, Fig. 1, and 
choosing suitable scales of entropy and heat, plot the curve 
representing the total heat of a pound of dry saturated 
steam against the corresponding entropy, taking the «quantities 
from a steam table, obtaining thus the line marked g= 1 in the 
figure. Any point on this line represents a state of dry satu- 
ration. The object now is to draw lines of constant pressure, 
i.e., of constant temperature for saturated steam, crossed by 


Heat per lb. 
B. T. C. H. 


Entropy 7 $. 
MoLLIER'S H, % DiAd ANI. 


lines of constant dryness below the line 4 =1, and by lines of 
constant temperature above the line of saturation where the 
steam will be superheated. Points may be calculated in the 
following way. If H is the heat contents of steam, h the 
water or sensible heat, and L the latent heat 

H=htyhL. . .. . . ) 
Again, if T is the absolute temperature of tho steam, and 
$ the entropy of the steam, , being the entropy of the water, 


-e. (2) 
A pressure, and therefore T, may be fixed, and then q may be 
chosen, and hence corresponding values of H and ꝙ may be 
calculated from equations (1) and (2). The point thus deter- 
mined lies at the intersection of the pressure curve corre- 
sponding to p, and on the dryness curve corresponding to q. 
By selecting a value of p, and giving a series of values to y, a 
curve of constant pressure, p, may be drawn on the diagram 
on which lie a series of points corresponding to the values of 9 
chosen. Again, selecting anotlier value of p, and assigning to 
q the values used in the previous calculation, a second constant- 
pressure curve is found on which aro a series of points corre- 
sponding to the values of / chosen. 

In this way a family of constant-pressure curves may be 
drawn, and by joining the points of equal dryness on them a 
second family of curves are determined crossing them, which 
give constant dryness. Thus the region below the curve 4 =1 
may be mapped out by two families of curves—one of constant 
pressure, the other of constant dryness. 

A few points may be plotted as an example. Let it be 
required to draw the pressure curve corresponding to p = 50 lb. 
per square inch. From the steam tables it will be found that 

h= 250, L=917,T =742 and . = 0˙41, 
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so that the pair of equations become 
H = 250+ 4917, 
m q917 
$-041- 742 
Solving these for values of 4, 0 9, 0-8, 0 7, the corresponding 
values of H and ¢ are 


q H p 
0'0- tee, 10270- acce: 1:52 
O'S: saves 981  ...... 1:10 
QT. ases BUS: uius 1:27 


The points are represented by the points «,, a, a, in Fig 1, 
and a portion of the constant. pressure curve, p = 50, is drawn. 
Again, take / =1 lb. per square inch. From the steam tables 
h=70, L = 1,043, T= 563 and $ =0 136. 
Solving the equations for values of 9, 0:9, 0:8 and 0°7 


q H $ 
09 ...... 1010 ...... 1:806 
OB 4 4 9005 161 
OF sues SO 1:44 


These points are represented by b, b, and b, in Fig. 1. 
The curve through them is part of the constant-pressure curve 
p=1. And joining «^, a^, and a,b, portions of the curves of 
constant dryness 


9 — 0:9, 9 — 0:8 and g=07 are found. 
This exam] le sufficiently illustrates how the lower part of 
the diagram may be plotted. Above the curve =I the dry- 
ness curves become constant-temperature curves of superheat 


and points may be found on them in a similar manner from 
the simultaneous equations 
H, = H + (ei- ¢) 0-48 
p = Patenm + (log. e. E log. .) 0˙48. 

In this case, a pressure is to be selected and then a series of 
values are to be assigned to t, the temperature of superheat, ¢ 
being the temperature of evaporation corresponding to the 
pressure chosen. One point, s, is shown in Fig. 1 correspond- 
ing to p=50 and a superheat temperature of 530 deg. 

In the above equations the specific heat of superheated steam 
is taken constant and equal to 0:48. In the treatise under 
review other ways of drawing the curves are indicated. A 
large Mollier chart is included with the volume. It may be 
mentioned that a Mollier chart in English units is to be 
found in the English translation of Prof. Stodola's book 
on “Steam Turbines.” This chart is extremely useful with 
regard to calculations in connection with tho thermodynamics 
of steam turbines. In particular, it enables the effect of fric- 
tion in the nozzles to be exhibited. 

Chapter III. is devoted to the design of nozzles, to the 
design and construction of the several details of the turbine, 
and some useful practical diagrams are given, by means of 
which the computations are facilitated. This chapter is full of 
practical information and is well illustrated. The remainder 
of the book contains a chapter on steam consumption, on the 
considerations affecting the choice of a type, and a chapter in 
which several well-known types are illustrated and de- 
scribed. This is a well printed, well-illustrated and well- 
written book on the subject of steam turbines, and will repay 
careful study. W. E. DALBY. 


Les Quantités Elementaires d’Electricité: Ions, Electrons, 
Corpuscles, Mémoires réunis et publiés par Henn: Agrana et 
Patt LawcGEvIN. Published under the auspices of the Société 
Francaise de Physique. Two volumes. | Paris: Gauthiere-Villars.) 36f. 

The title of this work conveys the impression that various 
elementary quantities of electricity exist, called ions, electrons 
and corpuscles respectively. But an ion may, according to 
modern usage, be any small particle endowed with an electric 

charge, while a corpuscle has alwavs been understood to be a 

small particle of ponderable or imponderable matter. The 

word electron hasa specialised and almost universally accepted 
meaning. It signifies the elementary quantity of electricity 
such as is found to exist in every domain of electric phenomena. 

Its charge is understood to be “negative” unless otherwise 

stated. Positive electrons may exist and may possibly be 


discovered in future, but so far they are unknown, and even 
unsuspected except in connection with the Hall effect. The 
word corpuscle is used in the sense of electron by Thomson 
and Poincaré only, and the word elestrion by Lord Kelvin. 
Is it too much to ask them to fall into line with the rest of 
the world of physics, and save their weaker brethren from 
unnecessary confusion? The fine work before us shows that 
such a unification of terminology would be eminently desirable. 
Here we have a collection of 97 Papers on ionisation produced 
by various agents, on the mobility, diffusion and recombina- 
tion of ions, on the various bodies which emit clectrons, on 
metallic conduction and cosmic phenomena explained through 
their agency, and on the dynamical, optical and electro- 
magnetic phenomena in which electrons play a part. The 
authors are alphabetically arranged, and their Papers are in 
order of time. This prevents the charge of favouritism, but 
also interferes with the clearness of the historical development 
of the electron theory, more especially as in many cases no 
dates are given. The selection of Papers, though judicious on 
the whole, is open to some criticism. Why, for instance, 
are Aitken, Coulier and Edison quoted, and Bucherer and 
Zeeman ignored ? Surely there is no comparison between the 
former and the latter in the matter of the electron theory. 
No less than 11 Papers are deservedly quoted from J. J. 
Thomson, and 10 from J. Townsend, while Kaufmann, Lorentz, 
Rutherford, Stark and the Wilsons hold the lion's share of 
the remainder. The work is bound to be of great use to the 
builders of the new theory of electricity and magnetism. 


THE EFFICIENCY OF LAMP GLOBES.* 


BY F. €. PRENTICE AND J. 8. WESTERDALE. 


The first portion of the Paper contains an &ccount of previous 
work which has been done on the subject of the efficiency of globes. 
Dr. Sumpner in a Paper entitled The Diffusion of Light " (Phil. 
Mag., February, 1893) (see also The Electrician, Vol. XXX., pp. 381, 
411 and 439), tested three globes which absorbed 15, 42 and 39 per 
cent. of the light respectively. Experiments of Messrs. Guthrie and 
Reidhead are given by Mr. G. D. Shepherdson in a Paper on “ The 
Loss of Light from the Use of Globes with Arc Lamps (the Elec- 
trical World, 1894). Mean spherical and mean hemispherical 
candle powers were measured and the efficiencies of clear, ground 
glass and opal globes are given as 73:8, 50:2 and 452 per cent. for 
mean spherical and 72:4, 47:8 and 3077 per cent. for mean hemi- 
spherical candle power respectively. The authors, however, point 
out some possible causes of error. A Paper by Stort (Elextrotechi- 
nische Zeitschrift, 1895), however, gives the loss of light with a 
clear glass globe as 6 per cent. and that with an opal globe as 11 per 
cent. Experiments by Williamson and Klink, published in the 
Journal of the Franklin Institute (Vol. CXLIX., 1900), dealing 
mainly with the distribution of light by h lophane and other 

lobes are next referred to, and after mentioning the article by Mr. 
At. Solomon on * Some Tests on Lamp Globes" which was pub- 
lished in The Electrician, November 3, 1905, p. 91, the first portion 
of the Paper concludes with a reference to a series of articles by 
Cravath and Lansingh on Reflectors, Shades and Globes, which 
recently appeared in the Electrical World. In few of these 
investigations, however, were polar curves of light distribution 
made on arc lamps surrounded by globes, so it was with this idea 
that the authors' experiments were carried out, at the instigation of 
Prof. J. A. Fleming, in the '* Pender" laboratories at University 
College. 

Arrangements were made so that the beam to which the arc 
lamp was attached could be rotated to any angle about a contre 
which carried a plano mirror situated in the axis of the optical 
bench. The arc was inverted to facilitate removal of the globes, 
and care was taken to keep the P.D. constant at 50 volts and thc 
current constant at 6 amperes. Each observation given in an 
average of several readings, and the coefficient of reflection of the 
mirror, were accurately determined and allowed for. As secondary 
standards, a series of ordinary incandescent lamps were used and 
these were calibrated against & l'leming large bulb incandescent 
lamp having a known candle-power at à known current. A fixed 
Lummer-Brodhun prism photometer was used, the secondary stan- 
dard being moved to obtain a balance. Figs. 1 to 4 give a set of 
polar diagrams for four of the cases investigated. The Rousseau 
curves were deduced from these in the usual way. The mean 


* Abstract of Paper read before the Students’ Section of the Institution 
of Electrical Engineers, March 14, 1906. 
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spherical and mean hemispherical candle-powers obtained from 
these diagrams are given in the following table :— 


| Mean spherical M Mean hemi- Mean 
| c.p. enc al Spherical o.p. hemi- 
Globe. — — [BP iio: | -- — | spherical 
Are | Are in Poe an Are | Arc in ratio. 
only. globe. UOS only.| globe. | Per cent. 
13 in. alabaster.., 346 | 339 98 0 592 473 79:9 
13 in. clear 346 308 89:0 592 520 87:0 
18 in. opalescent.. 342 | 343 10000 (288 238 82°8 
12 in. prim.. . 342 306 | 895 288 | 250 | 869 


J a ee 

Referring to the polar curves, it is seen that in.the case of the 
uncovered arcs the candle-power drops very rapidly after about 
70 deg., owing to the effect of the negative carbon cutting off 
light from the crater of the positive carbon. But in the case of 
the alabaster and opalescent globes, the globe itself becomes to a 
certain extent the source of light, owing to dispersion, so that when 


——M— —Ó—Ó——— 


Fic, 2. —PHoToMETRIC CURVES FOR 
13 IN. CLxAn GLASS GLOBE. 


Fic. I. —PHoToMETRIC CURVES FOR 
13 IN. ALABASTER GLOBE, 


Fiu. 4.—Pxorometric Curves For 
121N. PRISsM GLOBE. 


Fic, 3.—PHorostETRIC CURVES FOR 
13 1N. OPAL GLOBE. 


the globe is on we get a measurable candle-power right up to 
180 deg. There is another important reason why the candle-power 
in directions above 90 deg. is greater with the globe on than with 
the arc alone. Light from the crater falls on to the lower parts of 
the globe and is partly reflected back. This reflected light is partly 
emitted through the upper part of the globe, thus increasing the 
candle-power in these directions. The opalescent and alabaster 
globes cut off a large percentage of the light. ‘This, however, is 
not all lost, but, being partly dispersed and partly reflected 
back, increases the candle-power in the directions where for 
the are alone it would be either nothing or very small. This 
accounts for the high values of the mean spherical ratio ob- 
tained. From the curves we see that in the directions where the 
candle-power of the arc is greatest the opalescent globe cuts 
off more light than the alabaster, even though it is not so 
dense. This is due to its power of selective dispersion. The yellow 
rays pass through the globe, but a great part of the blue rays are 
reflected back and help to increase the candle-powers in the top 
part of the curve. For street lighting, all light above the hori- 
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zontal is useless, so that globes that disperse the light well through 
the 180 deg. are unsuitable, although the mean spherical ratio 
may be great. The mean hemispherical ratio is the more im- 
portant in this connection. The clear glass and prism globes have 
the highest mean hemispherical ratios, so that for street lighting 
these globes would be more suitable. In conclusion, the authors 
tender their thanks to Messrs. Hattersley & Davidson, Messrs. 
Johnson & Phillips, the Electrical Co. and the Brockie Pell Aro 
Lamp Co., who kindly lent them globes. 


THE AUSTRALIAN TELEPHONE AND TELEGRAPH 
SERVICE. 


Our Adelaide correspondent writes us as follows: The newly- 
created position of Chief Electrical Engineer to the Commonwealth 
Post and Telegraph Department has been conferred on Mr. John 
Hesketh, the chief electrical officer of the Queensland branch of the 
service, as was generally expected. Mr. Hesketh, who will receive 
a salary of £750 per annum in his new position, will in future have 
his headquarters in Melbourne. 

A commencement has been made upon the construction of the 
Melbourne to Sydney telephone line, gangs of men being now at 
work upon the existing telegraph route, affixing the brackets for the 
telephone wires, and lengthening or staying the posts wherever 
necessary. Specifications have been issued for the conductors and 
other materials, and it is hoped that the line will be completed and 
in service by the end of the year. A double line will, of course, be 
erected, and each wire will weigh 600 Ib. per mile, so that as the 
distance between the cities is 500 miles, over 250 tons of copper will be 
required. The principal towns en route, some eight or ten in number, 
will be connected to the circuit, and if the present venture is finan- 
cially successful, an extension to Brisbane may be looked for in the 
near future. The tariff has been tentatively fixed at 6s. per conversa- 
tion of three minutes, which is estimated to return 8 or 10 per cent. 
upon the capital cost, without, however, any allowance being made 
for the loss of telegraphic traffic which may be expected by the 
department when their telephone line enters into competition. The 
Postmaster-General states that he hopes to be able to reduce this 
figure, since he believes previous estimates of receipts from trunk 
lines to have been considerably too low. 

The Postmaster-General, Mr. Austin Chapman, who departed for 
the International Postal Congress at Rome by the P. and O. ss ** Mol- 
davia” on February 22nd, announced prior to sailing that throughout 
the whole telephone service of the Commonwealth the toll system 
of charging will be introduced on July 1st. Old subscribers will 
have the option of continuing at the present flat rates (£9 for busi- 
ness premises and £5 for private houses in the principal cities), but 
no additional subscribers wil be taken on except under the new 
tariff. The complete schedule of charges is as follows :— 


Population of Separate Two-party Four-party 
town. line. lice. line. 
Under 10,000...... £4 0 0 £3 0 0 £2 10 0 
10,060 to 100,000 .. 5 0 0 315 0 3 0 0 
100,000 to 250,000 .. 5 10 0 4 0 0 3 0 0 
250, 000 upwards .. 6 0 0 4 5 0 3 5 0 


In all cases 760 free calls will be allowed, and Id. per call charged 
for all excess. 

Tenders for new switchboards upon the common battery prin- 
ciple are to be called for Melbourne as soon as specifications can be 
got out, and a commencement made on the thorough reorganisation 
of this service, though as this is estimated to cost £200,000 to 
£250,000, the work will be spread over the next five years. The 
Sydney service will also shortly undergo much improvement, and, 
though it will not be possible to have the new boards installed by 
July, it is hoped that they may be ready soon after. 


— — — Ma 


AN IMPROYED ARC LAMP LOWERING GEAR. 


An ingenious form of suspension for arc lamps, which breaks 
contact when the lamp is lowered, is shown in section in the accom- 
panying figure. The arrangement is certain in action, and engages 
or disengages as required simply by winding up the lamp as far as 
it will go and starting to lower it. Current is conveyed by the 
cables to the two substantial hinged pieces C, and C,, which act at 
the same time as contacts and suspending hooks for the lamp. 
These suspenders are insulated with mica and have their hooked 
ends tipped with phosphor bronze springs, which form the contacts. 
Each is provided with a releasing shutter, R, which when pushed 
up enables the hook to engage in the annular socket on the under 
side of the Jamp insulator, but when down closes the hook so that 
the descending insulator passes by and pushes the suspender arm 
aside. The suspenders in the figure are shown in these two positions 
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but they will, of course, in reality both be always in the same 
position. Thus when the lamp is going into engagement the 
releasing shutters rise up and allow the suspenders to engage when 
the lamp is lowered after touching the stop. For disengaging, the 
lamp is raised high enough to free the shutters and cause them to 
fall, and prevent the hooks engaging. Thus the whole action 
depends on raising the lamp higher for disengaging than for 
engaging. This is done automatically by a stop, 8, which con- 
tains a tri piece, which is partly rotated by the act of lower- 
ing, so that it projects and prevents the stop passing into a slot 
when the lamp is next rained" for engagement. The lamp spindle 
has a self-oentring and self-locating device, consisting of a stud and 
a slot, which ensures the right contact being made. The lamp 
contacts are well protected, as they are on the underside of the 
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Fig. 1—Section or Twe-coxtact LOWERING Gear. 


insulator. The apparatus is made by the North-Western Electrical 
Appliance Co., of Glasgow, and can also be arranged for three con- 
tacts instead of two. We understand that a number of these 
couplings are being supplied to the Corporation of Bristol. 


— . — — 


SOUTH SHIELDS ELECTRIC TRAMWAYS. 


Although the Corporation of South Shields obtained a provisional 
order for the construction of electric tramways in 1903, it was not 
until last June that à commencement was made with the work. At 
the present time there is a route mileage of 24 miles completed for 
traffic, and in the course of a few months a further 4 miles will be 
available. The routes are principally double track, constructed on 
the overhead trolley principle, the steepest gradient being 1 in 16, 
which only occurs for a short distance. 

Messrs. H. Underwood & Co. were the contractors for the perma- 
nent way work, which, together with the car depot, was carried out 
to the specifications and under the supervision of the borough sur- 
veyor, Mr. 5. E. Burgess. All the special work is from Hadfield 
Steel Foundry Co., and is of manganese steel. In the electrical 
equipment of the track, 12in. protected bonds of the Forest City 
Electrical Co.’s manufacture have been used, two at each joint, with 
cross bonds of 4/0 B. & S. gauge inserted at 160 ft. intervals and 
inter- track bonds of the same size placed about every 240 ft., bridging 
bonds being used at all points and crossings. ‘The overhead con- 
struction for which Messrs. Dick, Kerr & Co. were contractors, is 
principally of the side-bracket pole construction, two grades of poles 

ing used except at one or two very heavy curves, where an extra 
heavy pole is used to take the severe strain of the pull-offs. These 
tubes are butt- welded and measure 31 ft. long overall, exclusive of the 
finials, and the depth which they are sunk into the ground is 6 ft. 
Grooved trolley wire of hard-drawn copper 3/0 B. & S. wire gauge is 
used throughout and is clamped up by the ears, no solder being 
used. The ears used on straight runs are 18 in. long and on curves 24 in. 

The car depot is capable of housing 40 cars, and was built by 
Messrs. Arnold, of Doncaster. Eight tracks are provided inside, and 
each has an inspection pit running almost the entire length. Kin- 
near revolving steel shutters are fitted and the workshops and offices 
adjoin the main building. 

The 10 cars now running are of the double-deck type, constructed 
by Messrs. Hurst, Nelson & Co. (Ltd.). They measure 29 ft. overall 
length by 7 ft. overall width and have open staircases and garden- 


type seats inside and outside. The seating capacity is 24 inside and 
34 outside. The trucks are of the Brill type with four 30 in. wheels 
and 6 ft. 6in. wheel base. Each truck is fitted with two 80 E. p. 
motors, which, with controllers, were supplied by the British West- 
inghouse Co. Hand and electric brakes are provided. 

Energy for the operation of the system is supplied from the Cor- 
poration's electricity works, which has been extended to provide for 
the necessary plant required. 

In the boiler house one marine boiler 14 ft. 6 in. external diameter 
by 10 ft. 6 in. long, with a heating surface of about 2,000 sq. ft. has 
been added to the five existing ones. The generating plant consists 
of two 550kw., 10 pole Dick Kerr generators, direct-coupled to 
triple expansion marine engines by Messrs. J. and H. McLaren, 
running at 150 revs per min. 

These sets have an output of 1,000 amperes at 550 volts and are 
over-compounded to give a range of 50 volts between no load and 
full load. They are capable of standing an overload of 25 per cent. 
for two hours and 40 per cent. for short periods. The surface con- 
densers are fixed behind each engine and have each a cooling 
surface of 1,690 sq. ft. The air pumps are of the Edwards type 
worked by levers from the M.P. crosshead. 

Two additional Worthington pumps have been installed for the 
circulating water, which is pumped from the Tyne into three 
storage tanks placed on the roof, but can also be pumped direct to 
the condensers if required. All the extensions and alterations to 
the pipe work have been carried out by Messrs. J. Abbot & Co. 
(Ltd.), Gateshead. 

The traction switchboard was constructed by the British Thom- 
son-Houston Co., and is of enamelled slate mounted in an iron 
frame. There are three generator panels, one of which is a spare, 
and four feeder panels for two feeders each, also the usual Board of 
Trade panel in the centre. 

The generator panels are each equipped with two machine 
switches, a D.T.-H. circuit-breaker, an ammeter, an equalising 
switch, and a multiple contact-shunt resistance switch. The feeder 
panels have two feeder switches, two circuit breakers, two ammeters, 
two lightning arresters and choking coils, and two integrating watt- 
maters. Two illuminated dial bus-bar voltmeters are provided on 
a swinging bracket at the end of the board. With the exception of 
the integrating wattmeters, the instruments are by Messrs. Elliott 
Bros. 

At present five feeder cables are laid, two of these being 0°3 sq. in. 
section and the othors 0°15 sq. in. These are laid in earthenware 
conduits with draw-in boxes where necessary. Three negative 
return cables are also laid, each of these being 0:4 sq in. section and 
laid in earthenware troughing filled solid with bitumen and covered 
with tiles. All feeder cables are lead covered and juted over all. 

A complete telephone installation has been provided in conjute- 
tion with the feeder and section pillars, these giving communication 
between these points and the power station. 

The whole of the work, with the exception of the permanent way 
and car depot, has been carried out to the specifications and instruc- 
tions of, and under the supervieion of the borough electrical engi- 
neer, Mr. J. H. Cawthra. 

The line was formally opened for traffic last Friday, the first car 
being driven by Councillor Wylie, chairman of the Tramways com- 
mittee, and the second by Councillor Henderson, the vice-chairman. 
Luncheon was served at the Royal Hotel after the ceremony, under 
the presidency of the Mayor, Councillor Robertson. 


CORRESPONDENCE. 


má — 


GRADING LAMP VOLTAGES. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The recent correspondence in your columns on the 
above subject is not only of considerable interest, but of great 
and intrinsic importance to the whole electric lighting industry, 
and I am glad that the question has been brought forward, 
and is being ventilated by this discussion. The time, I think, 
could scarcely be more opportune whilst the question of a 
standard specification for this country is under consideration 
by the Engineering Standards Committee and the Municipal 
Electrical Association, and it would be well if both these 
bodies took the matter up seriously. 

It is not a question of how much cheaper lamps can be made 
under such a system, but rather how much more efficient such 
lamps can be obtained and worked by adopting the principle 
of grading, and this, I think, is evidenced by the reference in 
your correspondence to the various metallic filament lamps, 
which are so much more costly than the present carbon glow- 
lamp, and it will be agreed further that the latter is very much 
nearer perfection than the former. 
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The one object in view, both for lamp manufacturers and 
supply stations, is to extend the use of electricity for lighting 
purposes, and one of the main factors in this direction is the 
lamp, and it is universally admitted that its efficiency in all 
respects would be very materially increased if run at its proper 
voltage. This would also minimise, if not altogether eliminate, 


trouble to the consumer, and the consequent prejudice against 


electric lighting. 

There are, no doubt, difficulties in systematic grading of 
voltages in our towns, but I do not think that they are alto- 
gether insurmountable, and a scheme based on the lines pro- 
posed by Mr. Fedden in his letter might be considered by the 
authorities. It seems to me that it is not à question altogether 
of reducing or increasing the pressure of supply, but of using 
the actual conditions as they stand to-day, and I am glad to 
hear that one, at any rate, of the larges* supply companies is 
seriously considering the question of using Vaan of varied 
voltages, and grading the voltage of the lamps to the different 
districts, and in accordance with the varied pressures on their 
network. ! | 

Let the supply companies determine the areas for certain 
voltages, and then issue a circular to the consumers in these 
particular districts informing them of the voltage at which 
their lamps should be purchased to give the best results. 

This plan, I feel sure, would work to everybody's advantage, 
and although as a lamp-maker I am not going to prophesy 
wholesale reductions in the price of the lamps, as we are 
aiming at efficiency rather than cheapness, yet I am ccrtain 
that greater satisfaction would be given to those who have to 
pay for the current, prejudices caused by the present conditions 
would be removed and benefit would accrue to all concerned. 
I hope, therefore, that the question will not be shelved until 
serious consideration hag been given to it by all the authorities, 
and some attempt made to meet and overcome the difficulties. 
— Yours, &e., ` | T. J. GRAINGER. 

The Sunbeam Lamp Co. (Ltd.), Gateshead, April 4. 


PHASE MEASUREMENT. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your itsues of March 16th and 30th, Mr. J. W 
Waghorn describes how the power factor of thecurrent in any one 
branch of a polyphase system may be arrived at by shifting the 
volt leads of the wattmeter. We have made much use of this 
method for some time, and have dealt with it in our Taper on the 
“ Testing of Transformers and Transformer Iron," which is to 
be read before the Birmingham Local Section of the Institu- 
tion of Electrical Engineers on the 25th inst. The method, 
which we refer to as the three-point wattmeter method, is pro- 
perly applicable whenever single-phase testing is done from a 
three-phase supply, and we have found it to be the best way 
available for measuring, not only power factor, but current. 
The volt-ampere value, which the three-point method leads to, 
serves in conjunction with the voltmeter as a more perfect 
ammeter than is commonly attainable, and cases arise in which 
it is more important to obtain an accurate measure of the cur- 
rent than of the power factor. A simple graphical method of 
determining both current and phase angle is given in the 
Paper referred to, and one which is true when the voltages and 
phase angles of the supply are unsymmetrical. — Yours, Xc., 

D K. Morris, 


The University, Birmingham, Apiil 2. G. A. LISTER. 


TO THE EDITOR OF THE ELECTRICIAN, 

SIR: Mr. Waghorn, in a letter printed in your last issue, 
implies that I have misunderstood his method of finding power 
factor, but the method is too well known to me for this to be 
the case. In his letter of March 16th he says, There is also 
the advantage that the efficiency and power factor of a syn- 
chronous or induction motor can be obtained by the use of a 
single electrical instrument, the wattmeter." I took this state- 
ment to imply that Mr. Waghorn was using his method to 
estimate the average power factor of a multiphase circuit, in 
which case the criticism I made would apply, as, indeed, Mr. 
Waghorn admits. But it now appears that the method is only 
advocated for determining the power factor of one of the 
currents in a multiphase circuit. Under these conditions the 


method is undeniably accurate if the two voltages to which 
the pressure coil of the wattmeter is successively conneeted are 
of known relative magnitude and phase. 

But the method is certainly not new. It is claimed by 
M‘Allister (see Science Abstracts, No. 83 of 1902), and an 
almost identical method is claimed by Frankenfield (No. 92 of 
1903). There are no doubt other claimants, and personally I 
am inclined to think the method is as old as the wattmeter 
itself. The modern phasemeter, which is merely a multiple 
wattmeter, consiste in one of its most common forms of a 
single fixed current coil, together with a moving system com- 
prising two pressure coils, connected to two of the voltages of 
a multiphase set of mains. Such an instrument performs in 
one operation what the method described by Mr. Waghorn 
accomplishes in two stages.— Yours, &c., 

W. E. SUMPNER. 

Technical School, Birmingham, April 2. 


A CONDUCTING GLASS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : In commenting last week upon my letter, you referred 
to certain flint glasses as capable of conducting electricity to 
& degree comparable with that of the glass to which I drew 
attention. | 

May I suggest that you have overlooked the fact of the 
great increase in resistivity produced in glass by adding even 
small quantities of lead to the mixture before fusing. 

Flint (i. e., lead) glasses are especially remarkable for their 
extremely—in many cases immeasurably—small conductivity. 

Shooters Hill, April 2. CHARLES E. S. PHILLIPS. 


[Mr. Phillips is quite right. We took our figures hastily 
from Landolt and Börnstein's tables. On now looking at Prof. 
A. Gray's measurements we find that flint glass is credited 
with a greater resistance than common glass.—Ep. Z. 


SINGLE-PHASE COMMUTATOR MOTORS. 
TO THE EDITOR OF THE, ELECTRICIAN. 


SIR: On pages 794 and 795 of his new book on alternating 
current machinery, Prof. S. P. Thompson gives a very simple 
explanation of the A.C. series motor. On p. 794, however, 
occurs the following statement :— 

“At any moment the torque will be proportional to the 
product of the current and the flux, which it is at that moment 
producing in the magnet system, and the average torque will be, 
ceteris paribus, the product of the average current and the uceraqe 
Nur dt. produces" This is surely a mistake, for it can easily 
be shown that the mean product is not the same, even approxi- 
mately, as the product of the means. Assuming sine curves 
and proportionality between current and flux, the torque at 
any moment is proportional to C?, the mean torque will then 
be proportional to C?,,,, /2, while the product of the means will 
be proportional to (2/7)*C*,,,, which is about 0:8 of the mean 
torque. This factor being a constant for sino waves, it may 
be said that the torque is proportional to the mean current 
multiplied by the mean flux, but it is necessary to use R. M. S. 
values of current and flux, if equality be substituted for pro- 
portionality.—Y ours, &c., l G. W. O. Howe. 


Central Technical College, London, S.W., April 4. 


THE OSCILLOSCOPE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your issue of March 16, 1906, pp. 868 and Sol, 
there is called attention to “ Ruhmer's ingenious oscilloscope, ’ 
described by Dr. Lewis Jones. I beg to remark that it was 
not Mr. Ruhmer who invented this 5 generally 
called ‘‘glow-light oscillograph.” In 1904, April 29, I held a 
lecture before the (ierman Physical Society and demonstrated 
the first apparatus of this kind. My first description of it is 
published in J'erbendlunyen. der Deutschen Physikalichen Gesell. 
schaft, Vol. VI., p. 176, 1904. The form of this instrument 
does not much differ from that announced by Mr. Rubmer in 
the Elektrotechnische Zeitschrift, Vol. XXVI., p. 143, 1905. But 
I have invented the characteristic part of this later one, too— 
that is to say, the mica disc between the two electrodes. If 
this fact is not known to the writer of the articles in Zhe 
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Electrician (loc. cit.), it is because of Mr. Ruhmer's not men- 
tioning my authorship in the invention of the mica disc too. 
I have given a short rectification of Mr. Ruhmer's Paper in 
the Zeilschrift für Instrumentenkunde, Vol. XXV., p. 278 
(note 5), 1905. : 

On this occasion I may remark that the first form of the 
oscillograph, also described in the Zeitschrift für Instrumenten- 
kunde, Vol. XXV., p. 33, 1905, as well as the form with the mica 
disc between the two nickel wires, has now been superseded by 
a new construction of mine, published in the Zeitschrift für 
Instrumentenkunde, Vol. XXV., p. 278, 1905. This new glow- 
light osciliograph is characterised by electrodes consisting of 
plates instead of wires and gives much more intensive images ; 
therefore, I was able to photograph with this instrument fast 
alternating currents of 4,000 ~ per second and more. A short 
abstract of this work has been given in Zhe Electrician, 
Vol. LV., p. 981.— Yours, &c., 

Charlottenburg, March 31. 


DAMPING ARRANGEMENTS FOR ELECTRICAL 
INSTRUMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: With reference to a Note in the current issue of T'he 
Electrician regarding A New Damping Arrangement for In- 
struments,” the device mentioned is hardly new to English 
instrument makers. Some threo years ago, at the suggestion 
of Mr. W. A. Price, the writer made a damping device of this 
kind, and it was used on some of the measuring instruments 
made by Messrs. Crompton & Co. The damping effect was 
excellent, and could be varied widely by varying the damping 
fluid, alcohol, paraffin and machine oil giving a series of 
increasing damping effects. 

The device was disused for most work eventually owing to 
the very slow zeroing of the pointer due to the gradual 
manner in which the liquid left the wetted surface of the 
cylinder. It was found that the damping was best varied by 
using the most mobile liquid — paraffin or alcohol in all cases, 
and fitting a radial perforated baffle plate in the cylinder— 
the coarseness of the perforations in thia baffle determining 
the extent of the damping. I believe the method described in 
The Electrician has been used by instrument makers in England 
for some considerable time. — Yours, &c., 


Are Works, Chelmsford, April 4. CHARLES H. WRIGHT. 


Dr. E. GEHRCKE. 


THE COST OF ELECTRICITY PER UNIT FROM 
PRIVATE ELECTRICAL PLANTS.* 


BY WILSON HARTNELL. 


This Paper does not consider the purpose for which electricity is 
required, whether it be for power, for lighting, for electro-cheinical, 
or for any other purpose ; nor are the advantages or disadvantages 
of electricity, as compared with other means of obtaining the 
desired result here considered. Nor is any coniparison intended to 
be made when the cost of electricity is supplied by & public com- 
pany. By the total cost of supply is here meant all the expen- 
diture incurred (or to be incurred), which might have been (or 
might be) avoided had electricity been supplied from without. The 
cost thus defined excludes allthe expenses which must be incurred 
if the same quantity of electricity has been purchased from a public 
company and used in the same way. Therefore, cost per unit 
excludes the cost of the main distributing switchboard and all 
beyond it, such as mains, sub-mains, wiring, motors, lamps, &c. 

'The cost as thus defined may be divided into three main divi- 
sions: (1) The capital outlay ; (2) capital charges, interest, depre- 
ciation and sinking-fund charges, rent, &c. ; (8) operating charges, 
maintenance, material, labour, rates and taxes, &c. 

Each of these may have many sub-divisions, some of which are 
as follow :— 


( Purchase. 
.. . . | Rental. 
or taken from existing premises. . 
| Machinery house, boiler house, store rooms, coal storer, 
chimney foundations, drains, pipes, cooling ponds. 
U water power —water supply, dams, channels and supply 
pipes. N 
* Paper read before the Leeds Section of the Institution of Electrical 
Engineers February 15, 1906.  (Abstract.) i 


CAPITAL OUTLAY. 


Land 


Buildings - 
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Boilers and boiler brickwork, tanks, pumps, pipes and valves. 

Conveying machinery, stoking machinery, coal bunks, cool- 
ing towers. 

Steam engines and belongings, or steam turbines and ditto. 

Sundry tools, &c. 

If water power—turbines and their belongings. 

If gas engines—gas-producer plant, gas engines complete, 
water supply, &c. 


The items of cost thus enumerated do not pretend to be ex. 
haustive, and most of them include many s er items of cost. 
The cost per unit is found by dividing the cost thus obtained by tho 
electrical units produced, after first deducting the units exclusively 
used over the power plant itself. The unit of quantity here used is a 
“ kilowatt hour." The “ cost per unit is, it will be seen, made up 
of so many variable quantities that it is impossible to treat this 
subject generally in this short address. All that can be done is to 
analyse a limited number of typical examples. In this there is 
another difficulty: in but few instances are all the limits of cost 
obtainable, and in but few instances have the kilowatt-hours been 
recorded. 

In regard to maintenance and depreciation.. Maintenance means 
the repairs that can bo made to keep the plant in the best working 
order. Depreciation is the amount which must be written off or 
carried to some reserve fund. It should be sufficient to cover the 
capital sunk on the plant at the end of the period when it ceases to 
be valuable, either from its being worn out or superseded, or from 
any other cause, less, however, by the value of the discarded plant. 
In private plants there may be another charge to add to deprecia- 
tion — viz., a sum to cover an estimated loss from the withdrawal 
and fixing of capital that might otherwise have been actively em: 
ployed or withdrawn. 10 per cent. has been estimated here to be 
the value of interest and depreciation on the gross cost of machinery 
and buildings, &c. In many cases more might, with prudence, have 
been allowed. 

Electricity can be produced at the least cost per unit in flour mills. 
In these, the engines are usually high-class compound condensing, 
often with triple expansions. They usually run day and night 
(excepting Sundavs) and with but few stoppages, say 130 to 140 
hours per week, and the dynamo usually runs the whole of that 
time. In the older mills the dynamo is used for lighting only, but 
in the more recent mills there are electric motors. One dynamo is 
easily driven from the main engine. The dynamo requires but a 
small fraction of tho power of the mill engine. 


EXAMPLES. 


1. Flour Mill, medium si: e. Dynamo in basement 12 kw., driven from 
shafting. Capital outlay to include dynamo, foundation, countershaft 
and belongings. 

Capital charges, £120. Depreciation, £12; Ogerating charges—Main- 
tenance, £1; coal, estimated, 60 tons at 7s., £21; oil and sundries ; £2, 
total, £86. 

Estimated output per annum, 35,000 kw.-hours; cost, 0:25d. (or 4d.) 
per unit per hour. 

Here, as in most flour mille, putting in the electric plant involves no 
outlay for land, buildings or engines, nor any extra charge for labour. 
In this mill, as, in fact, in all flour mills, the extra coal burned is said to 
be undiscoverable in the coal bills (although it must be there), so that 
the electric light is said to cost millers nothing. In the present caso it 
is considered to have saved the expense of £110 per annum for gas for 
14 years past. l 

2. Flour Mill.—20 kw. dynamo. Dynamo coupled direct to Willans 
engine, non-condensing, also an 18 kw. driven by belt from the main 
engine. 28 kw. runs all night. 18 kw. all day and part of the night. 

Capital outlay, £650. Capital charges, depreciation and interest, £65 ; 
Operating charges—Maintenance, £5; coal, estimated, £82; oil and 
sundries, £8 ; total, £160. 

Estimated output per annum, 107,000 kw.-hours ; cost per unit, 0:36d. 
per unit. 

8. Flour Mill.—T wo 52 kw. dynamos, belt-driven. One vertical engine, 
non-condensing, shafting and belts. One dynamo is driven from the main 
engine. The other dynamo can be driven from either engine. 

Capital outlay, £850. Capital charges, interest and depreciation, £85 ; 
Operating charges— Maintenance, £6; coal, cstimated, £100; oil and 
sundries, £5 ; total, £196. 

Estimated output per annum, 163,200 kw.-hours; cost per unit, 0 291. 
per hour. 

4. Woollen Mill.—18 kw. dynamo, horizontal engine, non-condensing. 
Dynamo driven by countershaft from the factory engine. For lighting only. 

Capital outlay, £200. Capital charges, interest and depreciation, 420; 
Operating churges— Maintenance, £2; coal, £8; oil and sundries, £2; 
total, £32. 

Estimated output 
per hour. : : 

Here, although no charges are incurred for building and attendance, 
the factory hours are short and the output small. When the mill is run- 
ning overtime the cost per unit is about 0-41d. per hour. 


5. Woollen Mill.—30kw. dynamo. Dynamo driven by spec‘al arrange- 
ment from the factory engine. For lighting only. 

Capital outlay, £250. Capital charges, interest and depreciation, £25 ; 
Operating charges—Maintenance, £3; coal, £19; oil and sundries, £3; 
total, £50, . 


Machinery 


per annum, 12,600 kw.-hours ; cost per unit, O 61d. 
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Estimated output per annum, 30,000 kw.-hours; cost per unit, 0-4d 
er hour. 


6. Woollen Mill.—Loom shedding. 66 kw. dynamo. Dynamo driven by 
special shafting from the mill engine. For lighting only. 

Capital outlay, £550. Capital charges, interest and depreciation, £55 ; 
Operating charges—Maintenance, £3; coal, £28; oil and sundries, £4; 
total, £90. 

Estimated output per annum, 46,200 kw.-hours ; cost per unit, 0°47d. 
per hour. 

7. Woollen Mill.—' Three 42 kw. dynamos. Dynamos driven by special 
ccuntersbaft from mill engine or water turbine. Also pilot dynamo 
which can be driven from either of two special non-condensing engines. 
For lighting only. 

Capital outlay, £1,300. Capital charges, interest and depreciation, 
£130 ; Operating charges— Maintenance, £6; coal, £64 ; oil and sundries, 
£5; total, £205. 

Estimated output per annum, 93,100 kw.-hours; cost per unit, 0:53d. 
per hour. 

8. Clothing Factory.— One 21 kw. dynamo, Dynamo coupled direct to 
gas engine. For lighting only. 

Capital outlay, £450. Capital charges, interest aud depreciation, £45; 
Operating charges—Maintenance, £4; gas, £76; oil and sundries, £2 ; 
total, £127. 

Estimated outlay per annum, 19,000 kw.-hours; cost per unit, 1-6d. 
per hour. 

9. Clothing Factory.— Two 30kw. dynamos. Dynamos belt-driven from 
two gas engines. For both lighting and power. 

Capital outlay, £850. Capital charges, interest and depreciation, £85; 
Operating charges—Maintenance, £5 ; gas, £205; oil and sundries, £5 ; 
attendance, £80 ; total, £380. 

Estimated output per annum, 62,000 kw.-hours; cost per unit, 1-5d. 
per hour. 

10. Tron Works.—Mond gas plant in duplicate. Two dynamos, 
150kw. Each direct coupled to the gas engine. Gas also used for other 
purposes, For power and lighting. 

Capital outlay, £7,600. Capital charge, proportion of cost of depre- 
ciation, obarge to electrical plant, £500; Operating charges —Main- 
tenance, £40; coal, £156; oil and sundries, £18; attendance, £140; 
rates, takes, &c., £50; total, £904. 

Estimated output per annum, 350.000 kw.-hours ; cost per unit, 0:62d. 
per hour. S 

11. Iron Works.— Four dynamos 150kw. Two dynamos direct coupled 
to two gas engines, Two dynamos driven by ropes from two gas engines. 
Mond gas plants. Gas engines of the positive scavenging type. 

Record from accurate measurement extending over nine weeks. 

Capital outlay, £14,000. Capital charges, interest and depreciation (for 
nine weeks), £242; Operating charges—Maintenance and superinten- 
dence, £235; coal, £219; stores and sundries, £21; rates, &c., assumed, 
£25 ; total, £733. 

Time of running, 4,240 hours. Output, measured by instruments, 
328,887 kw.-hours ; cost per unit, 0°54d, per hour. 


12. Engineering Vork. Two 5C0 kw. dynamos, one 250 kw. dynamo. 
Dynamos direct coupled to vertical high-speed compound condensing 
N Er gine house and boiler house, cooling tower, &c. For power 
only. 

Capital outlay, £15,200. Capital charge, interest and depreciation, 
£1,520; Operating charges— Maintenance, 440; coal, £1,120 ; attendance, 
oil and sundries, £350; rates, assumed, and allowance for rent, £220; 
total, £3,250. 

Estimated output per annum, 2,000,000 kw.-hours ; cost per unit, 4d. 
per hour. | 

1155 cost per unit is highest in private electrical plants with storage 
cells. 

Private House Dynamo Cells and Gas Engine.—Capital outlay, £350. In- 
terest and depreciation, £44; Operating charges—Maintenance, £3 ; gas 
at 4s., £32 ; attendance (period of man’s time), £30; oil and sandries, 
£2; total, £111. 

" Estimated output per annum, 4,500 kw.-hours; cost per unit, 6d. per 
our. 


The first seven may be considered as incomplete plants. The 
capital outlay per kilowatt is therefore a minimum. In 1,5, 6 and 8 
there is no reserve plant. Judging from many years’ experience, 
there seems to be but little risk from its absence, provided there be 
a spare armature. In 2, 3 and 7, when there are two dynamos and 
the alternative means of driving them, there is, in effect, somo 
reserve plant. The equivalent dynamo-hours give a rough idea of 
the extent to which the plant is used. With the same outlay per 
kilowatt, the cost per unit may be more than halved by using elec- 
tricity for long hours per annum. 8 and 9 are complete plants, but 
in 8 no extra attendant is needed. The cost per unit in these 
examples rises from 1:6 to 22. 10, 11 and 12 are complete 
plants for large engineering and iron works. In 10 there is 
a large Mond yas plant which supplies gas for other purposes. 
There is practically a complete reserve plant, and the equivalent 
dynamo-hours could be doubled if needed. These engines require 
2:25 Ib. of fuel per kilowatt-hour, and one man attends the two sets. 
1l is also a Mond gas plant. The gas plant being suitable for 
1,000 n.r. to allow for estimate of plant. The capital charges are 
high per kilowatt, but so are the equivalent dynamo hours. 12 is 
a steam plant with boilers and accessories suitable for 1,000 H. p. 
only. Not more than two dynamos are required for the maximum 
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load. In 10 the gas producers are rated at 2,000 H.P., and interest 
and depreciation on two-thirds of their value are debited to the 
electrical plant. In 11 the gas producers are rated at 1,000 B. r., 
and interest and depreciation on their value are debited to the elec- 
trical plant. Although 10 per cent. has been allowed for interest 
and depreciation, it has already been pointed out that this is depen- 
dent upon several circumstances. Apart from these, the value of 
capital to the manufacturer will depend upon the profit that he can 
make by utilising it in his business, or whether he is short of 
espital, or whether he contemplates its early withdrawal. If, there- 
fore, he have the option of purchasing electricity at a higher price 
than he could produce it, he reckoning 10 per cent. or even 15 per 
cent. for interest and depreciation, it may yet be good policy to 
purchase it. On the other hand, where electricity may be exten- 
sively used and capital is abundant, electrical plant may be con- 
sidered as a good and safe investment. The increase in cost per 
unit, in the above examples, by taking interest and depreciation at 
15 per cent (instead of 10 per cent.), may be seen from the follow- 
ing table, which shows both the actual cost and the per cent. increase 
in cost. 
Table B.—Interest and Depreciation 15 per Cent. 

Example .... 1 2 3 4 5 6 7 8 9 10 11 B 
Cost per unit..0:29 0-42 0-37 0°84 0:50 0:61 0:70 1:9 1:62 0°78 0:64 0:48 
Increasepercnt 17 18 22 31 20 31 31 19 11 28 19 23 


The increase of cost averages 28 per cent. for the seven halt 
plants, and 26 per cent. for the complete plants. 

The increase in the cost per unit due to an increase in the cost of 
fuel may be seen from the next table (C). Fuel is assumed to be 
334 per cent. dearer, ond also 50 per cent. dearer. The per cent. 
increase in cost per unit is given for both suppositions. 


Table C. Fuel Raised in Price 333 and 50 per cent. 

1 2 3 4 b 6 7 8 9 10 11 12 
Per cent. increase.. 20 18 18 9 12 10 11 18 18 6 10 12 
Per cent. increase. 28 28 25 13 19 15 16 30 28 9 15 18 


The average increase for the half plants is 14 per cent. and for the 
whole plants 16 per cent. in the first case, and 23 per cent. and 25 
per cent. respectively in the second place. 

From the averages of tables B and C, it appears that in these 
instances an increase of 5 per cent. on interest and depreciation 
adds as much to the cost per unit as 50 per cent. in the price of 
fuel. This cannot be taken as a general conclusion, but it points to 
the advisability of keeping down capital charges. Apart from capital 
and depreciation charges the cost of fuel per brake horse-power 1s 
least in large gas engines. With a gas plant rated at 1,000 H.P. 
and two 250 B. H. p. engines (but with one producer 5 for the 
tests) with 77 kw. the fuel gasified was 182 Ib. per kilowatt, and 
with 150 kw. on one engine, or 298 kw. on the two—in each case 
the fuel is given as 129 Ib. per kilowatt. With fuel at 88. per 
ton this would give 18kw. for 1d. Here fuel is but a small item 
of cost. 

In a large works where there is a gas- producer plant, rated at 
12,000 H. P., with an ammonia recovery plant, but where the direct- 
coupled dynamos are at present only about 1,000 kw.—the gas being 
used chiefly for heating—I am informed by the partners that they 
expect to run their plant at 02d. per unit. This does not inelude 
any depreciation, or rates and taxes, or establishment charges, but 
it does include repairs and maintenance. The total cost, if debited 
from a plant suitable to the total kilowatt plant, should be not more 
than 0:3d. 

In a private plant the load is usually fairly steady, and the 
maximum kilowatt required not much above the average. There 
is no need to provide for exceptional peak loads, nor for spare plant, 
beyond, say, one-fourth to one-third of the usual load; some risk can 
be run as to possible failure. Experience has shown that the risk is 
almost negligible. The simplest arrangements are not only per- 
missible, but advantageous. Hence the capital outlay per kilowatt 
may be reduced to a minimum, for the plant decided to be most 
advantageous, taking all the particular circumstances of cost (as 
stated at the beginning of this Paper) into consideration. 

In general the plant that requires the least cost to operate it at à 
given maximum load requires the greatest capital outlay. Although 
when such a plant is fairly loaded the cost per unit may be lowest, 
yet in a light load it might be greater than with an inferior engine 
on account of the greater fixed charge. In conclusion, in the re- 
stricted use of the word “ cost,” as here described, half plants have 
been running for years at a cost of 1d. to 4d. per unit for lighting, 
complete plants in factories at from 13d. to 2$d. per unit for light- 
ing, and large plants for power and lighting, or power only, are 
now running at from 2d. to jd. per unit and under, all charges 
ineluded. 

Ia two other examples of private house lighting, with a capital 
outlay, in each case, for oil engine, dynamo and storage ce S, 0 
£350, but where no special attendant is required the cost per unit. 
&0 far as can be ascertained, is about 6d. 

From the facts stated in the examples above given, the following 
table has been made showing the capital outlay per kilowatt an 
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the equivalent dynamo-hours." This latter expression means the 
hours in which the dynamo could have produced the kilowatt-hours 
if it had run continuously. 


Table D. 
Exam Capital Equivalent Cost _ 
ple. | per kilowatt. lasmamo hours, per unit. 
1 £10 0 0 , 2900 0-25 
2 13 10 , 2800 0:36 
3 8 2 0 1,600 0-29 l 
4 11 1 0 700 06l Lighting only. 
5 8 3 0 1,000 0°40 
6 8 3 0 700 0-47 
7 13 6 0 980 0:53 
8 21 5 0 910 1:62 T 
9 14 2 0 ! 1040 10  Lighung and 
10 16 6 0 1,180 0 62 Een 
11 23 3 0 3,030 054 | 
12 12 2 0 1.600 029 Power only. 


PARLIAMENTARY INTELLIGENCE. 


THE LONDON POWER BILLS. 


In the House of Commons on Monday, on the motion of Mr. Lloyd- 
George, President of the Board of Trade, the London County Council 
(Electric Supply) Bill was referred to a Committee of nine members, five 
to be nominated by the House, and four by the Committee of Selection. 
It was ordered that all petitions against the bill be referred to the Com- 
mittee, that the Committee have power to send for persone, papers and 
records, and that it be an instruction to the Committee to consider, with 
special reference to the proposals of the bill, the best means for provid- 
ing for the supply of electrical energy in bulk and for power and motive 
purposes, and to report thereon. 

e following members have been selected by the Goverament to 
serve on the Hybrid Committee which will deal with the London County 
Council (Electric Supply) Bill: Mr. Chance (Liberal), Mr. Joseph Nolan 
(Irish Nationalist), Mr. James Parker (Labour), Mr. Watson Rutherford 
(Unionist) and Mr. Luke White (Liberal) This still leaves four members 
to be nominated by the Committee of Selection. 

The second reading of the following bills has been deferred until Mon- 
day, April 30: Administrative County of London & District Electric 
Power; Charing Cross, West End & City Electricity Supply: City of 
London Electric Lighting ; West London Electric Undertakers’ Associa- 
tion; Hackney Electricity ; Shoreditch & Stepney Electricity ; London 
Electric Supply Corpn. 


The Additional Electric Power Supply Bill came up for second reading 
in the House of Commons on Tuesday. The rejection of the measure was 
moved by 

Mr, E. H. PICKERSGILL (Bethnal Green). The general points in his 
argument against the bill were the great loss in transmission which 
must necessarily result through the generating station being at St. Neots, 
50 miles from London; the absence of & purchase clause and of any 
defined area of supply; the authority sought to compete with existing 
undertakings unhampered by the legislative conditions attaching to these. 
If the bill passed the second reading it would gain an unfair advantage 
over the other electric power bills promoted this session, and must 
inevitably result in the establishment of a great monopoly. Even the 
suggestion made by the promoters that they should confine their bill to 
supplying only railways and canals, except with the consent of the London 
County Cour cil, did not reassure him, 

Mr. SUMMERBELL (Sunderland), who seconded the motion for rejec- 
tion, contended that the £3,000,000 capital proposed was insufficient. 
Existing municipalities with electric lighting undertakings were saddled 
with all sorts of conditions, and he hoped that no further moncpolies would 
be granted to private companies, as these would hamper still further 
municipal operations in the domain of electric supply. 

Mr. C. HOBHOUSE, on behalf of the promoters, supported tbe bill and 
stated that although he had, in the past, supported the various municipal 
duties and burdens undertaken by the London County Counsil, he con. 
sidered the supplying of electricity to railways beyond their scope, and he 
appealed to the London County Council to allow the second reading to be 
taken. He would then move that it be an instruction to the Committee 
to which the bill was sent to insert a clause that, with the exception of 
supplying energy to railways and canals, no supply should be given without 
the consent of the London County Council. 

Mr. BELL (Derby), Mr. BERTRAM (Hitchin) and Mr. BARNARD 
( Kidderminster) supported the bill, with the amendment proposed by Mr. 
Hobhouse. They also were of opinion that the greatest possible assis- 
tance should be given to railway companies to convert their lines to elec- 
tric traction in order to enable them to compete more effectively with 
municipal tramways. 

Mr. HOWELL DAVIES (Bristol) opposed the second reading. 

Mr. LLOYD-GEORGE said he was sorry that the promoters of this 
bill had forced the House to come to a decision on its merits. It would 
have been better had they accepted the proposal of the Government to 
take a locus standi against the London County Council (Electric Supply) 
Bill before the Hybrid Committee which was about to be appointed. 
Other opponents, with greater responsibility in this matter, had accepted 


this position, and he could not help regarding the attitude of the pro- 

moters of this bill as an attempt to secure the advantage of a year over 

the other proposals. It would be a breach of faith if the Government 

refrained from opposing the bill now and he hoped the House would teach 

the promoters a lesson. In his opinion the object of the bill was to 

secure the oreamof the business in the matter of electric supply in London. 
On a division the bill was rejected by a majority of 197. 


MUNICIPAL WIRING. 


Lonpon County Councin (GENERAL Powers) BILL. 


This bill, which included powers to enable the London Borough 
Councils to undertake the wiring of consumers’ premises, &c., was con- 
sidered by the Police and Sanitary Committee of the House of Commons 
this week. The London Electrical Contractors’ Association lodged a 
petition too late, and an application for a locus to appear against the bill 
was refused. A number of London electric supply companies were granted 
a locus against this portion of the bill, but they did not appear on their 
petitions, There was, therefore, no opposition, and after consultation the 
Committee inserted the following clause in the bill : — 

* It shall be lawful for the council of any metropolitan borough being 
authorised to supply and supplying elecirical energy to expend money 
upon the wiring and supplying with wires and fittings, motors and appa- 
ratus the premises of their consumers or prospective consumers, and to 
enter into and to carry into effect agreements and arrangements with 
respect thereto, and to make such charges therefore as they may think fit. 

“ Provided that nothing in this section shall be deemed to authorise the 
council of any metropolitan borough to manufacture any such fittings or 
apparatus. 

Provided also that every such council shall so adjust the charges to be 
made by them aforesaid as to meet any expenditure by them under the 
powers of this section (including interest upon any moneys borrowed 
under and for the purpose of this part of this act and payment of sinking 
fund in respect of such moneys). 

“ Every sum charged by any such council to a consumer in respect of 
the wiring and fitting of the premises of such cnnsumer and the supplying 
of wires, fittings, motors and apparatus shall be clearly stated on every 
demand note by such council for psyment for electrical energy supplied to 
such consumer distinct from the charge for such energy. 

" The total sum received and expended by such council under this part 
of this act in each year (including the amount required for interest and 
repayment of sinking fund in respect of all moneys borrowed) shall be 
separately shown in the public accounts of the electric lighting under- 
taking of such council for such year. 

' Any such council of a metropolitan borough may borrow, iu the same 
manner and subject to the same conditions as though such expenditure 
were for the purposes of the Eleotric Lighting Acts of 1882 and 1888, as 
amended by the London Government Act of 1889, such sums of money as 
may be required by such council for the purpose of this part of this act.” 

The bill, with this clause inserted, was subsequently ordered to be 
reported for third reading. 


TRAMWAYS ON THE THAMES EMBANKMENT AND 
OVBR THE BRIDGES. 


The London County Council (Tramways and Improvements) Bill came 
up for second reading on Friday last week, 

Mr. BURDETT-COUTTS said, unlike former occasions, he was now 
prepared to support the bill, as the recent report of the London Traffic 
Commission had shown that the problem of tramway communication in 
London should be dealt with as a whole. The case for the extension of 
tramways across bridges had, moreover, been strengthened by the fact 
that the County Council had acquired the tramways in the north and that 
there was now something to be connected up on both sides of the river. 

Mr. ALLEN BAKER compared the working costs of electric tramways 
and motor omnibuses. The cost of an electric tramway was about 6d. or 
7d. a car-mile against 11d. or 18. a car-mile for the motor omnibus. He 
had also been informed by his chief officer that the tramways were not 
being seriously affected by the motor omnibus competition ; in faot, the 
tramway receipt3 were steadily increasing. 

The bill was then read a second time. 


MISCELLANEOUS. 


Breakdowns on the District Railway.—In the House of Commons, on 
Wednesday, Mr. T. Davies drew the attention of the President of the 
Board of Trade to the recent accidents on the District Railway, caused by 
the breaking of axles, and asked whether similar experiences had occurred 
on other electric railways. Mr. Lloyd-George, in reply, said he had ap- 
pointed an inspecting officer of railways to inquire into two of the break- 
ages referred to, and had also urged the Metropolitan District Railway 
Co. to take measures to prevent such accidentsin future. He understood 
that the axles that had broken had been those of the trailing bogies 
of the motor carriages, and that no time was being lost by the company 
in order to replace these with others of a stronger type. More than one- 
third had been replaced already, and six weeks was the time estimated to 
complete this work. The axles in question were made by Krupp at Essen. 


‘Since the beginning of 1904 there had been seven breakdowns on electric 


railways other than the District Railway due to broken axles. 
The London County Council (Tramways and Improvements) Bill and 
the Middlesex County Council Tramways Bill were read a second time in 
the House of Commons on Wednesday last week. 
The Folkestone & District Electricity Supply Bill was read a second 
time in the House of Lords on Thursday last week. 
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The North & South Shields Electric Railway Bill was read a second 
time in the House of Commons on Friday last week. 

The North-East London Railway Bill was read a second time in the 
House of Commons on Monday. 

The Twickenham & Teddington Electric Supply Bill was read a second 
time in the House of Commons on Wednesday. 

The South Lancashire Tramways Bill was passed by the Unopposed 
Committee of the House of Lords on Tuesday. The bill seeks an exten- 
Rey of time for the construction of certain lines authorised in 1900, 1901 
and 1903. 

The Preston, Chorley & Horwich Tramways Bill was before the Un- 
opposed Committee of the House of Lords on Tuesday. This bill gives 
an extension of time for the tramways authorised in 1903, the authorisa- 
tion of certain new Jines and the abandonment of others. Five years for 
the completion of the new works is specified, and the acquisition of 
certain lines by the Wigan Corporation is also provided for. 

The Macclesfield Tramways Bill was passed by the Unopposed Com- 
mittee of the House of Commons on Tuesday. The objects of this bill 
were given in our issue for March 23. 

Mr. H. C. Lea will move the rejection of the Metropolitan Eleotric 
Supply Co.'s Bill when it comes up for second reading on April 30. 

The second reading of the Lancashire Electric Power Bill has been 
postponed until Tuesday, April 24. 

A4 Committee of the House of. Lords has been formed to deal with the 
following bills: West Yorkshire Tramways, Cumberland Electricity & 
Power Gas, County of Durham Electric Power Supply, Newoastle-on- 
Tyne Electric Supply and West Cumberland Electric Tramways. The 
Commiteee, which will meet for the first time on May 1, is constituted 
as follows: Earl Lauderdale, Ear] Cathcart, Viscount Ridley, Lord Ross- 
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more and Lord Estcourt. 


|. LEGAL INTELLIGENCE. - 
Swatisea Corporation v. the National Telephone Co. 


On Wednesday the Court of Appeal (Lords Justices Vaughan Williams, 
Stirling and Cozens-Hardy) considered the report of Major-Cardew, R.E., 
who was appointed by the Court to ascertain the requirements for inter- 
communication between the Corporation's and the company's telephone 
systems at Swansea. . E S „ 

Mr. BUCK MASTER, K. C., stated that the Corporation found themselves 
in some difficulty in dealing with the report, unless they could ask Major 
Cardew a series of questions arising out of the answers given. He was 
not entitled to interfere in any way with the report and he made that 
statement in order that the Court might not think the Corporation passed 
it without comment. The question was as to what were the proper facilities 
for intercommunication. The first question the Court asked Major 
Cardew was: Whether, in order to afford all proper facilities for the 
transmission of telephone messages between persons using the system 
of the telephone company in the Swansea exchange area and persons 
using the system of the Corporation in the same area, and between 
persons using the latter system and persons using the former system 
junction wirea in sufficient numbers should be laid between all or some, 
and which of the company’s exchanges, and all or some and which of 
the Corporation’s exchanges, and whether such junction wires should be 
one-way wires—that is to say, one set to be used for calls from 
the company's subscribers to the Corporation’s subscribers and a cor- 
responding set to be used for calls from the latter subscribers to 
the former, and whether such junctions.should be enolosed in cables 
in sets or how otherwise." Major Cardew had answered on this point : 
„As it is now common practice that all telephonic circuits should 
consist of a line and a return wire, in place of using, as was 
formerly customary, a single line wire and completing the current by 
means of the earth, I have in my answers used the term junction 
circuit, which must be understood to include two wires properly 
erected and connected. (The particular junctions required are then set 
out). These junction circuits should be all one-way junctions to be 
for calls from the Corporation subscribers. They may be either en- 
closed in cables in sets or erected overhead, or partly in one way and 
partly in the other.” Mr. Buckmaster submitted that it was quite clear 
the language in the answer wanted considerable modification in order 
that it might be understood. The second question was: Whether 
the laying down of sufficient junction wires between the several exchanges 
of the Corporation and company respectively at (1) Swansea, (2) Mumbles, 
and (3) Morriston, will afford all such proper facilities as aforesaid.” 
The «answer to this question was: No further facilities will be required 
to provide for what may reasonably be expected as regards intercom- 
munication.” Question 3 ran: ** Whether, in order that all such proper 
facilities as aforesaid should be afforded, it is necessary that there should 
b «provided junction circuits to directly connect the Corporation's prin. 
cipal exchange in Swansea with each of the following exchanges of the 
ompany: Swansea, Blackpile. Forestfach, Pontardulais, Pontardawe, 
Sketty, Killay, Gorseinon, Clydach and Lansamlet, or any and which 
of such places.“ The answer was: At present junction circuits 
should be provided to directly connect the Corporation’s principal ex- 
change in Swansea with each of the following exchanges of the company: 
Sketty and Gorseinon. Additional junction circuits to other exchanges 
may be required later when the traffic has sufficiently increased." Mr. 
Buckmaster said he attached great importance to that answer because 
the judgment appealed from involved the very question—as to coming 
back to the Court, when the traftic had sufficiently increased, to require 
further communications such as tbose the learned judge directed. 
The fourth question was: ‘‘Whether any and what additional or 


other steps ought to be taken by the Corporation and company 
respectively in order that each of the parties concerned should afford al! 
such proper facilities as aforesaid.” Answer: (a) The Corporation 
should make such arrangements at Morriston as will best provide for 
calls from their subscribers to Clydach and Pontardawe by the junetion 
circuits to be provided and their existing junction circuits to Morriston. 
(b) The junction circuits to be provided may pass through the company’s 
exchanges at Swansea and Morriston respectively, but should not be brought 
to the switchboard in those exchanges for operating purposes. (c) Besides 
the junction circuits specified above, which should be laid at once, additional 
junction circuits should be provided as and when required by the 
traffic as follows: When the number of calls in any one hour 
from subscribers on the Corporation’s system to an exchange on 
the company’s system not at present to be connected directly with 
the Corporation system has exceeded five on three or more occasions 
in one month, a direct junction circuit should be provided from one 
Corporation exchange to the company’s exchange, and by this circuit 
the calls should be transmitted from the Corporation’s system to the 
company's exchange. (d) Similarly, when the number of calls in any one 
hour from subscribers on the company's system to an exchange on the 
Corporation’s system has exceeded the same limit a direct junction cir- 
cuit should be provided from the company’s exchange to the Corpors- 
tion’s exchange, and by this circuit the calls should be transmitted from 
the company's system to the exchange of the Corporation, (e) From 
and after the time when one or more junction circuits have been pro- 
vided for the purpose of transmitting calls from the Corporation's sys- 
tem to any exchange onthe company’s system, or from the company's 
system to any exchange on the Corporation’s system, all sach 
calls should be so transmitted, and these junction circuits should 
be added to as may be required to provide adequately for this 
service. Mr. Buckmaster said the question was as to whether what the 
company demanded was right and reasonable. The company demanded 
that the Corporation should lay wires from the central exchange to all 
the company's sub-exchanges with which interoommunication was 
necessary. The answer to that was: No. Oar system has been con- 
structed so that when intercommunication takes place our system is 
efficient and will take the whole of the extra traffic without farther wires 
having to be laid down.” But the company must make their system 
efficient for transmitting the Corporation's messages, as the Corporation’s 
system was efficient for transmitting the company’s messages. 

Lord Justice VAUGHAN WILLIAMS: Having regard to the state of 
things arrived at, which resulted in these questions being put to Major 
Cardew, and his report in answer, our duty is to determine what, as 
a matter of fact, ought to be done. Your observations, Mr. Buckmaster, 
do not deal with that, but deal with who was right or who was wrong at 
the time the action was brought. 

Mr. ASTBURY, K.C., for the company, said they took an entirely 
different view of the report. He submitted that their contention had been 
completely affirmed by Major Cardew’s report. 

Lord Justice VAUGHAN WILLIAMS: I think we understand your 
arguments. We are anxious to deliver judgment this sittings. 


Margerison & Co. v. Bradford Corporation. 

At West Riding Assizes on Saturday, before Mr. Justice Bigham, 

plaintiffs sought to recover from Bradford Corporation £156. 14s. damages 
for alleged neglect in laying electric cables, and also for nuisance. 
. Mr. NEWELL, for plaintiffs, said Bradford Corporation supplied elec- 
trical energy for public and private purposes, and they supplied electricity 
for working and driving machinery used by plaintiffs in their business of 
wool merchants. On Dec. 8, 1904, by reason of the defective condition of 
defendants’ apparatus, or by defendants’ negligence in the control thereof, 
an explosion occurred. Owing to that explosion plaintiffs had to sus- 
pend their business for 84 days, thereby incurring serious loss. He con- 
tended that the Corporation ought to have been aware that the sheaths of 
some of the cables were in a defective and dangerous condition, but no 
adequate steps were taken to remedy them. The ables were also faulty 
and sorroded. Leakages in the supply had been undetected, or if detected 
had not been removed. Insutlicient fuses had been provided, and no 
adequate arrangements had been made for preventing an extensive stop: 
page of supply. 

The defendant Corporation admitted that on the days mentioned they 
made default in supplying electricity to plaintiffa. If any was 
suffered by plaintiffs, which was denied, it was caused by the explosion 
cutting off the supply of electricity, and no damage was caused in any way 
by electricity for which the Corporation was liable. They further con- 
tended that their liabilities were defined by Act of Parliament, for when 
they as electricity undertakers made default in supply they should be 
liable to a penalty of 40a. for each default. s 

His LORDSHIP, in giving judgment, said the duties and liabilities of 
defendants were defined by Act of Parliament. The imposition of a fine 
of 40s. for each default was a punishment for failure to supply the clec- 
tricity; which they had undertaken to supply, and that penalty was in, 
curred whether the Corporation was negligent or not. The mere fact 
that it had made default was sufficient. It must be remembered that defen: 
dants supplied innumerable people, and if by any cause whatever they 
interfered with the business of the people whom they supplied they would 
be liable to damages should that action succeed. If such was the ease it 
would be impossible to estimate the damages for which they might be 
responsible. ‘The explosion might have interfered with the sapply of 
electricity to thousands of people, and if he found for plaintiffs all those 
people might also be entitled to recover. That would be a terrible lia- 
bility to place upon defendants, and one which he did not tbink was 
intended to be imposed. It might have been a nuisance, but he did not 
think it caused any special damage to plaintiffs within the meaning of 
the act. Therefore they had no ground on which to recover in respect of 
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& nuisance. In his opinion, the action with regard to damages also 
failed. If it did not, he did not know where the liabilities of a Cor- 
poration in the position of Bradford Corporation would cease. Their 
liabilities would be so great, and the difficulties in dealing with the claims 
would be of such a nature, that it would be almost impossible for them 
to carry on their business. He gave judgment for defendants, with costs. 


J. Btone & Oo. v. General Electric Oo. 


On Friday, before Mr. Justice Swinfen Eady, Mr. Austin Cartwell 
moved on behalf of plaintiffs for an injunction to restrain defendants 
from selling electric lamps with the name of Stone or Stone's patent upon 
them, they not having been made under the authority of plaintiffs. 

Mr. MAGHAN, for defendants, asked that the motion might stand over. 

Mr. CARTWELL said he thought it was a case in which an under- 
taking should be given not to continue the sale of thess lamps until the 
matter was beard. 

Mr. MAGHAN said his clients were not in court, and he was unable to 
give an undertaking, though he would on his own responsibility offer to 
keep an account. 

His LORDSHIP thought defendants must be restrained for a week on 
the usual undertaking as to damages. 

The motion was then directed to stand over for a week. 


— — 


Tramways Assessment. 

At Dewsbury police-court last week the Yorkshire (Woollen District) 
Electric Tramways (Ltd.) asked the justices to state a case for appeal 
with regard to claims against the company by Liversedge Council for 
£55. 163., Heckmondwike Council for £29. 15s. 101., and Thornhill 
Council for £42. 12s., in respect of district rates. 

Mr. WALKER (for applicants) contended that the company should be 
treated as a railway and be charged only one-fourth of the district rate. 

The application was refused. 


Oliver Clark & Co. v. J. E. Hutton (Ltd.) 


At Marylebone (London) County Court on Wednesday plaintiffs sued 
for £12 odd, balance of account for an electric lighting installation at the 
recent Olympia Motor Show. About the middle of October last plainiffa 
entered into a contract to supply a number of arc and other lamps for 
lighting defendants’ exhibit, and the installation was to be complete 
before the show opened on Nov. 17. Shortly before that time defendants 
were not satisfied with the amount of light on their exhibit, and ordered 
additional arc lamps from plaintiffa, who had then almost finished their 
work. Owing to the alterations it was impossible to comply with the 
conditions of the original contract, but when the account was presented 
defendants deducted a certain amount for damages, which, they alleged, 
they had suffered through the lamps not being ready in time, and it was 
in respect of that amount tbat the present claim was made. After hearing 
3 evidence, his Honour (Sir Wm. Selfe) gave judgment for £10 odd 
and costs. 


In re Llanrwst Electric Supply Co. (Ltd.)— Mr. Justice Swinfen 
Eady last week appointed a receiver of this company, and gave leave to 
apply in chambers for the appointment of a manager. 


— e ———— — 


THE ELECTRO-HARMONIC SOCIETY. 


The closing concert of the 20th season of the Eleotro- Harmonic Society 
on Friday evening last may be considered as the most conspicuously suc- 
cessful of a very long series of pleasant gatherings. Sir William Preece, 
K.C.B., was to have presided, but was compelled, under doctor's instruc- 
tions, to forego the pleasure which the occasion offered. Sir William's 
place was ably taken by Col. R. E. Crompton, C.B. 

At the close of the first half of a very excellent programme, which seemed 
to give a crowded audience even more than the usual measure of eatis- 
faction, Col. CioMrrow rose to notify that a large number of the members 
of the Society had subscribed to & testimonial presentation to the able 
musical directors of the Society, Mr. T. E. Gatehouse and Mr. A. E. 
Izard, and to Mr. H. Alabaster, who for the greater portion of the period 
the Society had been in existence had acted as honorary secretary. Col. 
Crompton referred in felicitous terms to the excellent services rendered 
to the Society by Mr. Alabaster, who had kept the society's fundsstraight 
and left itin a healthyfinancialcondition. Hedwelt also upon the verylarge 
amount of gratuitous work performed by their honorary musical director, 
Mr. T. E. Gatehouse, who throughout the ent re 20 years of the Socicty's 
existence had ministered to their pleasure by his regular contributions 
to the excellent programmes provided at the Electro-Harmonic Society's 
concerte. Col. Crompton alluded also in appreciative terms to the good 
work of Mr. Izard, who, as their professional musical director, had worked 
hard in the interests of the Society and had contributed largely to its 
success, 

Col. Crompton then presented Mr. Alabaster and Mr. Gatehouse each 
with a handsome silver bowl on plinth, suitably inscribed, and to Mr. 
Izard a handsome silver inkstand, also suitably inscribed. 

Mr. AranasrER, in response to a warm call, gave an account of the 
initiation of the Electro-Harmonic Society and of the warmth with which 
the proposal was taken up by a namber of the leaders of the electrical 
profession in the early days, including Sir William Preece, whose absence 
from illness they regretted that evening. He thanked the subscribers to 
the testimonial for their gift, which he should treasure as long as he lived. 
. Mr. T. E. GateHouse, who was enthusiastically received, also referred 

to the early days when the Electro-Harmonic Society was formed, and to 


the ready response received from many of those whom he was glad 
to say were still amongst them and as enthusiast;^c in the interests of 
the Society as ever. Sir William Preece, he said, was one of these, as 
was Mr. R. Kaye Gray, to whom he owed much and to whom he tendered 
his thanks for his share in organising the testimonial which had been 
presented to him. He also thanked the other members of the com- 
mittee for their kindly offices in this connection. He had always been a 
musical enthusiast, and for more than a quarter of a century had worked 
hard and gratuitously in the interests of good music. He Pad given his 
services to many societies, but in all this long time he had never before 
been the recipient of a testimonial of any kind. The feeling, therefore, 
which this testimonial demonstrated was particularly pleasing to him, 
and ‘he assured them of his gratitude. The kindliness shown towards 
him he felt most keenly, and iit would urge him to continued efforts to 
peer them. He recognised that these efforts in the past had always 

n received in a most encouraging manner, and he hoped to be able in 
the future to render equally good service. 

Mr. A. E. Izanp expressed his thanks to the members for their hand- 
some present, and assured them that his efforts for the Electro-Harmonic 
Society had always given him te greatest pleasure. He had received the 
utmost courtesy on all hands, and his work with Mr. Gatehouse had 
always been of a completely harmonious character. There had been no 
difference of opinion between them during all the years of their close 
association. 


Presentation Siyer Bowis ox PIX TnS) AND SILVER INKstann. 


We give above a photographic reproduction of the two silver bowls and 
inkstand, which were much admired, and are certainly excellent 
examples of the silversmith’s art. 

A hst of the subscribers to the testimonial was circulated at the con- 
cert, and a copy of this list will be sent post free on request to Mr. G. 
Tucker, hon. sec. to the Fand, 1, 2 and 3, Salisbury-court, Fleet-street, 
London, E.C. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


am —— 


APPOINTMENTS VACANT AND FILLED. 


T wo additional assistants are required in the electrical engineer- 
ing department of the Central Technical College, Exhibition road, 
London, 3.W. Salaries £300 and £150 per annum respectively. 
Applications to Prof. W. E. Ayrton. See also advertisement. 


An electrician is required for service on the Lagos Government 
Railway. Salary £300, with free first-class passage out and homo 
and free single furnished quarters. Applications to Messrs. Baker & 
Shelford, consulting engineers, 354, Great George-street, London, 
S.W. See an advertisement. 


On the recommendation of the Fire Brigade committee London 
County Council appointed on Tuesday Mr. L. Richards Lee as elec- 
trical and mechanical engineer to assist the chief officer with the 
in:pection of electric lighting, heating and other arrangements at 
places of public entertainment at £400 a year; and Mr. Victor 
Ambrose Cornelius was appointed assistant electrical engineer at 
£200 a year. 

Mr. F. E. Wilkinson, late of York electricity works, has been ap- 
pointed resident engineer for Messrs. Crompton & Co. at Falmouth, 
commencing April 9. 

Mr. H. Brownscombe has been appointed junior shift engineer àt 
Dover electricity works. | 


In connection with the taking over of the Croydon tramways by 
the Corporation, the following appointments have been made :— 
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Mr. H. B. Harris, mechanical enginecr, at £208 per annum ; Mr. 
C. G. Foster, outdoor superintendent, at £182 per annum; and 
Mr. F. J. Reavey, chief clerk in the tramways office, at £143 per 
annum. 


A — — — — — — 


A Decade Hence. — According to the “ Daily Mail” Mr. Marconi 
has announced that within 10 years it will be possible to send wire- 
less telegrams to Mars. It ought to be added, however, that the 
“New York American“ is responsible for the publication of the 
original statement credited to Mr. Marconi. 


Argentina.—‘‘The Review of the River Plate” states that 
Buenos Ayres municipality propose to extend their public electric 
lighting, and the Cia Alemana Transatlantica de Electricidad offer 
to substitute 984 arc lamps for the existing 4,000 gas and oil lamps 
at $21 a month for 10 ampere and $19:50 for 8 ampere arcs. The 
company offer to pay the initial cost in return for an eight years’ 
contract and exoneration from taxation on their revenue from light- 
ing the district. It is proposed to use overhead mains. 

La Plata Government have authorised the United River Plate 
Telephone Co. to construct 250 km. of new lines at & cost of $200 
per kilometre. 


Association of Teachers in Technical Institutes. —1t is pro- 
posed te -establish a West Yorkshire Association of Teachers in 
Technical Institutes, and a meeting in furtherance of the movement 
will be held at Leeds on Saturday. The prime movers are the 
Staff Association of the Bradford Technical College and the West 
Riding Association of Teachers of Science, Art and Technology, the 
idea being to practically amalgamate these two bodies, and to ulti- 
mately unite all technical teachers in an association working in the 
interests of technical education. 


Aston.—The Council on Wednesday appointed Aldermen Evans 
and Smith to settle matters in dispute with the City of Birmingham 
Tramways Co. 


Australasia.—Mr. W. G. T. Goodman (Noyes Bros.) has sub- 
mitted to Auckland (N.Z.) City Council an estimate of the cost of 
supplying and erecting plant for utilising the heat from the Council's 
refuse destructor in generating electric current. The first cost is 
put at £20,000 and the annual profit, after the first ycar, at £360. 
The Streets committee are considering the matter. 


.Bexhill—The Council have decided to give consumers, in ad- 
dition to the present maximum demand system of charging, the 
option of a flat rate of 54d. per unit. 


Bexley.—The Council have received sanction toa loan of £4,710 
for electric tramway purposes. 


Birmingham.—The reconstruction of the Saltley and Nechells- 
‘King’s Heath, Moseley-road, and Stratford-road tramway routes 
has been completed by Dick, Kerr & Co. £3,086 has been paid to 
the City of Birmingham Tramways Co. for loss of traffic during the 
reconstruction of these lines. Four sites have been obtained for 
tramcar depots and contracts let for the buildings. Special track 
work for the depots has been supplied by Hadfield’s Steel Foundry 
Co. at £3,999. The work of constructing the new tramways is being 
proceeded with as rapidly as possible, contracts for the work having 
been let to Wm. Griffiths & Co. at £14,289, John Aird & Co. £43,698 
(with a supplementary contract at schedule rates stated in principal 
tender), and Dick, Kerr & Co. £6,235. These prices do not include 
cost of rails and paving material. 

Representations have been made to the Tramways committee requesting 
that the lines may be laid in wood blocks, but the committee, finding 
that wood paving, being less durable, exceeds the cost of granite reti 
paving by from £200 to £250 per mile of single line per annum, have 
decided to adopt granite sett paving. The committee have adopted the 
span wire system with side poles, except in parts of the Balsall Heath 


and Neckells routes, where bracket arms have been found advisable, and | 


rosettes on the buildings have been substituted for side poles in Corpora- 
tion-street, Martineau-street, and Old-square. A contract for overhead 
work on about 44 miles (single track) of new and reconstructed lines has 
been let to Dick, Kerr & Co. at £27,231. 

The National Telephone Co. have agreed to place their wires under- 
eios upon payment by the Corporation of half the total cost. estimated 
at £4,390. 

The Tramways committee have directed that 150 of the new cars be 
fitted with top-deck covers, have substituted radial for rigid wheel trucks, 
and have directed that the whole of the cars shall be fitted with mag- 


netic brakes. These and other improvements will increase the cost by 
about £23,500. 


Bradford.— The receipts of the tramways department for the 
year ended March 81 were £224,147. 18s. 6d. or £1,875. 3s. 6d. less 
than in 1904-5. The car-miles run were 5,034,154, against 5,040,452, 
and the average takings per mile were 10°68d. compared with 10°88d. 
for the previous 12 months. The income of the parcels department 
was £3,927, or more than double that for 1904-5. 


Brighton.—The President of the L.G. Board (Mr. John Burns, 
M.P.) has promised to perform the ceremony of opening the Cor- 
poration’s electric power station at Southwick. 


Caerphilly.— The L.G. Board have sanctioned a loan for the 
Council’s electricity supply scheme. 


Ohili.— The electrification of the Central Railway between 
Santiago and Talcar has been officially authorised and the work is 
to be proceeded with. The generating station will be near the town 
of Rancagua and for power for the works the waters of the river 
Cachapoal is to be utilised. | l 


Christiania (Norway).—Proposals have been submitted to the 
Municipal Council by the Glommen Fosse Kompani for the utilisa- 
tion of the Halfredsfos and Solberg waterfalls for the generation 
and supply ofelectricity for lighting and power in Christiania. The 
Felten & Guilleaume-Lahmeyerwerke A.G. will undertake the con- 
struction and equipment of the works. It isestimated that at least 
20,000 H.P. is available at the Glommen fall. 


Customs Ohanges.—Under the new customs tariff of Ecuador, 
telephonic and telegraphic apparatus are subject to an import duty 
of 25 centavos per kilog. 


Dangers of Gas.-—The danger of fire from the employment of 
gas as a lighting agent is forcibly illustrated in the annual report of 
the Fire Brigade committee of London County Council. During 
1905 no less than 168 fires were caused in the Metropolitan area by 
escapes of gas, 83 fires were due to curtains or window blinds, nme 
to decorations, one to films, six to goods, and three to linen coming 
in contact with gas lights, and 15 to clothes, curtains, &c., coming 
in contact with stoves. 33 other fires were ascribed to the use of 
swinging gas brackets and 46 to various causes beyond those already 
mentioned in connection with the overheating, &c., of gas stoves. 
12 fires were caused by overheat produced by gas light, 12 to acci- 
dents while gas fitters were at work and three to gas explosions. 
Altogether, during the 12 months, 407 fires were directly caused in tho 
Metropolitan area alone from the use of gas. In comparison with 
the foregoing the fires caused by or attributed to electricity are only 
73. 70 of these were alleged to be due to defective electric circuits, one 
to a gaspipe coming in contact with an electric conducting rail, one 
toa workman's tool falling on an electric conducting rail and one to 
** overheat from an electric light.” 


Darwen.—The Electricity committee have reduced the charge 
for electric current for power from 3d. to 2d. per unit. At present 
motors of an aggregate of about 300 H. p. are connected. 


Dublin. —The Lighting committee, having worked out the average 
prices paid by various classes of consumers on the maximum demand 
system, recommend the Council to adopt a series of flat rates vary- 
ing from 24d. to 54d. 

The committee state that at the start of the new system in 1903 there 
were 322 consumers, with the equivalent of 33,000 8 o. p. lamps, com- 
pared with 1,086 consumers at present and 108,634 lamps. 

In regard to the recent expression of disapproval by the L.G. Board 
auditor (Mr. Drury) of the payment by the Corporation of a higher price 
for certain work than the amount of the accepted tender, the Cleansing 
committee state this was in regard to a contract for switchboards at 
Pigeon House, Fleet-street and various sub-stations. On the occasion in 
question the committee accepted an offer from Ferranti Limited at 
£609. 158. over the tenders sent in by other firms, on a total sum of 
nearly £14,000. The committee state, that they accepted Ferranti's offer 
in order to comply strictly with the regulations of the Board of Trade. 
With regard to Mr. Drury's recommendation that the plant depreciation 
fund should be increased because the Fleet-street plant had to be dis- 
posed of for a small price, it should be borne in mind that the abolition 
of Fleet-street station &nd the generation of all the current required at 
Pigeon House had led to more economical working. The committee 
therefore consider it would be unfair to throw upon them the provision 
of a depreciation fund for the benefit of futurity. 

The Corporation have received sanction to a loan of £28,000 for 
the extensions of the electric lighting mains to Clontarf. 


Dudley.—An inquiry was held on Friday into an application for 
sanction to borrow £22,000 for the electricity supply undertaking. 
£11,677 was required to meet excess expenditure on previous work, 
£9,322 for additional plant and £2,000 for cables. 

The consulting engineer (Mr. R. P. Wilson) explained how the excess 
arose. The Corporation were required, subject to a penalty, to be ready 
to supply current by March 1 of 1899, though as a matter of fact the 
tramway company were not ready to take current till Jaly. The Council 
found it impossible to procure, in the time specified, the engines they 
desired, and the result was that they had afterwards to put down larger 
engines and extend the building, and then excess expenditure was also 
ineurred. 

After discussion this part of the inquiry was adjourned till to-day 
(Friday) for the production of the accepted tenders. Mr. Wilson then 
gave particulars of the expenditure in connec:ion with the extensions, 
and said the present plant had a capacity of 1,600 kw., and the maximum 
load during the recent winter months for lighting and traction was 1,410kv. 

The Tramway committee recommend that the town clerk be 
authorised to take up the award of the arbitrator (Mr. H. Graham 
Harris) as to the price to be paid by the Corporation to the Bir- 
mingham & Midland Tramways and the Dudley, Stourbridge & 
District Electric Traction Companies for portions of their lines in 
the borough, and arrangements are to be made for a temporary 
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loan for a period not exceeding 12 months to provide the purchase 
mioney. 


Edinburgh.—The Electrie Lighting committee decided on Tues- 
day to recommend that. as from May 15, the charge for publie are 
lamps be reduced from £10. 158. to £9 per lamp per annum; that 
the charge for current for private lighting be reduced from 31d to 
3d. per unit; and for motive power from 1}d to IId, and that the 
rate to consumers who agree not to use current during the heavy- 
load period inthe winter months be reduced from 1 5, d to Id per unit 


Erdington.— After protracted negotiations, the agreement between 
the Council and the City of Birmingham Tramways Co. has been 
rescinded, and the offer of Birmingham Corporation has been 
accepted to work the tramways in the district under the following 
conditions :— 

Erdington to maintain track and eupply current; Birmingham to main- 
tain overhead equipment; receipts, apportioned on a stage mileage basis, 
to belong to the respective local authorities in proportion to the length 
of each stage in their respective districts; Birmingham to be paid work- 
ing expenses, calculated on basis of car-mileage of whole system 
worked by Birmingham; the actual cost of maintaining the overhead 
system in Erdington to be paid by Erdington to Birmingham. 

Bxhibitions.—On Thursday last the 12th annual trades’ exhi- 
bition was opencd at Bingley Hall, Birmingham. Apparatus for 
electric lighting, clectric cooking, electric engraving, &c., is shown, 
in addition to suction-gas plant and steam, gas and oil engincs. 

Maidstone Corporation's electrical exhibition was opened on 
Monday by the mayor (Councillor W. Day). The exhibits include 
dynamos and motors, electric lighting, cooking and heating 
apparatus, telephone instruments, &c. Electric cookery demon. 
strations are being given. 


Exhibition Lightiug.— The Union Electric Co. inform us that. 
as in the case of the Olympia Electrical Exhibition, the Excello " 
arc lamp has been selected for lighting the whole of the street 
approaching the North-Eastern Counties Electrical Exhibition, 
Newcastle-on-Tyne. In this case the lamps are placed 30 ft. above 
the ground level. Both exterior and interior lighting is effected by 
these lamps. 


Gloucester.— The City Council have introduced an optional flat 
rate of 4d. per unit, and the charge for street lighting has been 
reduced to 2d. per unit. 


Hammersmith (London).— The estimated net profit on the elec- 
tricity undertaking for the year ended March is £519. 


India.— It is reported that the Mysore Government contemplate 
carrying out a further extension of the Cauvery Falls electric power 
scheme, which supplies power to the mines of the Kolar goldfield. At 
the end of last year the Mysore Gold Mining Co. took 1,635 H.P. 
from Cauvery Falls, and has since applied for an additional 850 m. v. 


Islington (London) —An additional high-tension feeder is to be 
laid at a cost of £1,820, ard other main extensions are to be carried 
out at a cost of £515. 

On Friday the Council decided to abolish the maximum demand 
system of charging for electric current, and to introduce & uniform 
charge of 33d. per unit for private lighting, with 3d. for places of 
worship, hospitals, public institutions, &c. The charge for power 
and domestic purposes will be id. per unit up to 50,000 units per 
quarter, and 08d. per unit for all over 50,000 units, on a three 
years agreement. Meter rentals have been abolished, and no 
further customers are to be supplied at the special daylight charge 
of 2d. per unit. 

The borough treasurer estimated that, with a uniform rate of 34d. per 
unit for lighting, 1d. for power, and a special rate of 3d. for public insti- 
tations, there would be a demand for 2,530,398 units for private supply 
(1,560,398 at 34d., 278,826 at 3d., and 691,732 at Id.), yielding a revenue 
of £29,123, and 1,683,121 units for public lighting, yielding £15,731, a 
5 85 Ss £44,857. The estimated expenses would be £45,793, or a loss 
o : 

The chairman of the Lighting committee (Mr. H. B. VonLE), in sup- 
port of the recommendation, said it was highly necessary that a reduction 
of price should be made. Promises bad to be given to many customers that 
the price would be reduced in order to retain their custom. Both the Light- 
ing and Finance committees had concluded that the time had arrived for 
a reduction. The proposal to reduce the rate from 5d. to 34d. per unit 
was & very drastic one, but they felt that the time had come when, with 
the competition of incandescent gas, coupled with bad trade and hard 
times, they must make a thoroughly drastic alteration, so that electric 
current might be within the reach of all. 


Leeds.—The receipts of the tramways department for the year 
ended March 81 were £309,000, compared with £294,824 in 1904-5. 
There were, however, six more working days in the financial year 
just ended. 69 million passengers were carried, or about 8} millions 
more that in 1904.5 ; the car-miles run numbered over 7,000,000, an 
increase of about 100,000. 


King’s Norton.—On Wednesday the Council authorised the 
Tramways committee to take steps for reconstructing the Moseley 
and King’s Heath tramways for electric traction, and to obtain 
tenders for carrying out the necessary works. 


Leyland.—The Council have applied for a further extension of 
their electric lighting order, 1902. 


Light BRailways.—Llandudno District Council have arranged 
terms with Messrs. Bruce Peebles & Co. in regard to the construc- 
tion of the Llandudno-Colwyn Bay light railway. 


Linc»ln.—An inquiry was held on Wednesday into the Council'a 
application for sanction to borrow £13,000 for extensions of the 
electricity undertaking. 

The deputy town clerk (Mr. W. T. Page) and the borough electrical 
engineer (Mr. Stanley Clegg) gave evidence. 


Llanelly.—An inquiry was held on Tuesday into the application 
of the Council for permission to borrow £6,000 for electricity supply. 

The electrical engineer (Mr. J. C. HowELL) said an agreem:nt had been 
entered into with the South Wales Electrical Power Distribution Co. for 
supply of electricity in bulk. A firm had promised to supply feeders free, 
provided they were allowed to advertise on them. The cost would be 
well within £6,000. Ssventy persons had promised to take current, and 
he estimated the recsipts at £1,050 per annum. He was certain the 
Council would lose nothing. 


London Oounty Oouncil.—At Tuesday's meeting it was agreed 
to loan £4,000 to Hackney for electric lighting. 

Tramways.—The Council pastel the estimates for the year, which 
included £1,925,000 for tramways. 

Northern Tramways.—The Highways committe» recommended the ex- 
penditure of £46,500 in respect of the reconstruction for the underground 
conduit system of the proposed extension of t le Aldwych to Islington 
tramways from the Angel to Highbury : — Postponed. 

Southern Tramways ~The same committee recommended expenditure 
of £39,500 for the construction of conduit tramways between High-street. 
Lewisham and Lee Green. Postponed. 

Stoneware Ducts.—The offer of Mr. H. R. Mansfield and of Hosea, 
Tugby & Co. to supply 300,000 stoneware cable ducts at the rate of £14 
per 1,000 was accepted. Contracts for these ducts were entered into with 
G. Skey & Co. and Stanley Bros., each for the supply of 750,000 stoneware 
cable ducts at £11. 198. 6d. and £13 per 1,000 respectively, rates of delivery 
5,000 and 10,000 ducts a week respectively. Arrangements have been made 
for Reid Bros. to undertake the work of laying the ducts for the first sec- 
tion of the northern lines, and special arrangements are necessary for 
expediting the supply of the ducts, The above contracts have been 
entered into for the guaranteed delivery of 40,000 ducts a week. 


London County Oouncil Tramways.—At midnight on Saturday 
last the tramways north of the Thames, hitherto worked by the 
North Metropolitan Tramways Co., passed into the hands of London 
County Council, in accordance with an agreement under which the 
company surrendered the undertaking to the Council four years 
before the latter could have taken them over compulsorily. The 
amount of the valuation of rolling stock, horses, buildings, &c., was 
£855,000, and the Council have to pay this sum, in addition to 
£80,000 for goodwill. The company’s employés have all been taken 
temporarily into the Council’s service. The conversion to electric 
traction of the first 22 miles of single track is already in hand and 
the conversion of the whole system is expected to be completed 
by 1910. 


Loughborough.—On Wednesday the Council decided, on the 
recommendation of the Gas and Electricity committee, not to 
accept the proposals recently made by the Brush Co. for the pur- 
chase of the Corporation’s electricity undertaking by a new com- 
pany to be formed. 


Manchester.—The Electricity committee were authorised by 
the Corporation on Wednesday to arrange for the borrowing of 
£63,000 for extensions of the electricity undertaking. 


Manchester Association of Enginesra.—On Saturday last the 
50th annual meeting of this association took place, when a testi. 
monial was presented to Mr. Robert Mathews (president) to cele- 
brate the association’s 50th year of existence. Mr. W. H. Hunter 
was elected president for the ensuing year. 


Milan International Exhibition.—The King of Italy will open 
this Exhibition on 21st i^st,, when His Majesty will visit several of 
the British courts. 


New Malden.—On Tuesday the Council appointed Messrs. 
Talbot & Stevenson consulting engineers, at a fee of 30 guineas, to 
prepare a report upon the best means of carrying ont the Council's 
electric lighting order. 


Paragaay.— Assuncion Municipality will shortly invite tenders 
for the electric lighting of the city. | 


Presentations.—On Friday evening Mr. S. Edgar Fedden 
manager of the Sheffield Corporation electric light department (who 
is about to be married to Miss Margaret Warwick, of Bedford) was 
presented with a cabinet of Prince's cutlery and a “ round robin," 
designed by the head draughtsman of the department (Mr. J. Tay- 
lor) bearing the names of the subscribers —the staff and workmen 
employed by the department, numbering some 200. 

Mr. l'edden entertained the subscribers to supper and subsequently the 
evening was spent in social enjoyment. Mr. H. S. R. Parton, secretary 
of the presentation fund, presided, and was supported by Mr. Fedden, 
Mr. J. W. Beauchamp (deputy chief of the electric supply department, 
who made the presentation), Mr. A. Cuthill (stations superintendent), 
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Mr. W. Howard (mains department), and Mr. J. W. Barnes (wiring and 
trading department) There were 140 present. 

Mr. J. W: BrauetnaMP said they thought the occasion was a proper one 
for showing their appreciation of Mr. Fedden as a chief during the six 
years he had been in Sheffield. On behalf of the staff and employés 
generally, he. heartily wished Mr. Fedden and his future wife every 
success in life. 

Mr. FEDDEN expressed his appreciation of the esteem that had 
prompted the presentation and which he regarded as a token of the respect 
of every one of those associated with the work of the Sheffield electric 
supply department. It was the proudest day of his life, because, while 
keeping proper control over them, if he had been able to gain their good- 
will it demonstrated that his endeavours to treat them justly had not 
been in vain. The success of the electricity department was entirely 
owing to the hearty co-operation of every member of the staff down to 
the humblest employé, and he thanked them for their loyalty and. sup- 
port. Regarding the hope expressed that his life’s work might be in 
Sheffield, Mr. Fedden said he had worked in the United Btates and 
Canada, in Scotland, and other parts of this country, but after six years’ 
sojourn in Sheffield he confessed to liking Sheffield more than anywhere. 
A gold watch and chain have been presented by the employés of 
Willans & Robinson to Mr. H. T. Gear, who is leaving to take up a 
London appointment. 

The Folkestone staff of the National Telephone Co. have pre- 
sented an umbrella and walking stick to Mr. Bacon, chief district 
inspector, who is leaving for Leatherhead. | 
Last week the Ramsgate staff of the National Telephone Co. pre- 
sented Mr. G. H. Rogers, manager of the Ramsgate district for the 
past 2} years, with a gold signet ring on his departure to take up 
an appointment in the telephone service in Montreal, Canada. 


"Bochdale.— The receipts for the year ended March 31 exceeded 
£42,000. After paying working expenses it is estimated that there 
will be a balance of £18,000 to meet interest'ahd sinking fund. 


St. Pancras ( London). —Ald. F. Purchese has resigned the chair- 
Eee of the Electricity and Public Lighting committee owing to 
ill-health. 


‘Shipley.—The salary of the electrical engineer (Mr. S. D. 
Schofield) has been increased from £250 to £275 per annum, with a 
further advance of £25 on April 1, 1907. 


Southampton..—An unopposed inquiry was held here last week 
into the application of the Council for permission to borrow £77,000 
for extensions of the electricity undertaking. 

The borough electrical engineer (Mr. H. F. Btreet) explained that he 
anticipated a greater demand for electric current, owing to recent reduc- 
tions in the tariff. There were also many thoroughfares with good-class 
properties where there were no mains, and it was the intention of the Cor- 
poration to lay mains and supply electricity in those districts. Of the 
£2,090 for new works, £1,600 was for additional batteries and £400 for 
&witch gear. á l l 


Southwark (London), —The London Electric Supply Corpn. 
offer to supply electric current for public lighting at 14d. per unit. 
From the accounts of the electricity department to March 31 last 
it appears that the present charge is 2°52d. per unit, and the com. 
pany’s offer has been referred to the General Purposes, Law and 
Parliamentary committee. 

A new feeder is to be laid at u cost of £2,000. 


Switzsrland.—The Langenthal-Jura Railway Co., of Langenthal, 
have been granted a concession for the construction and working of 
an electric railway between Langenthal and Ensingen. 


Victoria (Australia).— The estimates of Melbourne City Council 
for 1906 provide £26,045 for street lighting, of which £23,470 is for 
electric illumination. 

The contract held by the gas company for the street illumination 
of Collingwood expires on March 15. Tenders are to be called 
alternatively for gas and electric lighting. 


Hamilton Town Council, at the invitation of the engineer to the | 
local electric lighting company, are considering the question of elec. . 


trically lighting the principal streets and town hall. 


Village Lighting.—Gowerton Parish Council have decided to 
adopt electric lighting and to enter into an agreement with Bald- 
wins & Co. for supply of current. 


Wath-upon-Dearne (Yorks.)—The Council are applying for an 
extension of 12 months of their electric lighting order, 1899. | 


Wembley. —The adjourned inquiry into the applications of the 
Council and the North Metropolitan Electrical Power Distribution 
Co. fora provisional order has resulted in a compromise. The Board 
of Trade have decided to grant an order to the Council, with a 
clause by which the undertaking will be run by the company upon 
agreed terms. The Council retain the right to purchase at 14, 21, 
28, or 35 years. 

West Yorkshire Tramwaya.—Brighouse Council have now 
withdrawn their opposition to the West Yorkshire Tramways Co.'s 
proposal to construct tramways in the borough to form part of the 
Halifax-Huddersfield route. 


——————————ÀMM 
Wigan.—The Council decided on Tuesday to apply for sanction 


to borrow £48,000 for extensions of the electricity works and mains. 
£13,500 further is to be borrowed for the construstion of the Abram 
tramways. 


Wimbledon.—An agreement has been come to between the 


Council and the London United Tramways (Ltd.) with regard to 
the construction of tramways in the borough 

to pay £4,614 for relief from res 
and sewers 


The company agree 
ponsibility with regard to manholes 


- Johnson & Phillips have been allowed, in consequence of the 


recent fire at their works, to sub. let their contract for telephone and 
pilot cables to Siemens Bros. & Co. 


Wolverhampton.—Arrangements have been made with the 


British Electric Traction Co. to run cars to Bilston, on the Willen- 
hall route. The company have also agreed to liand over the whole 
of the running to the Corporation, who take all revenue collected in 
the borough, the company taking the receipts outside. Three single- 
deck cars are to be purchased for intercommunication between Wol- 
verhampton and Willenhall, and 10 cars are to be equipped for 
running between Dudley and Wolverhampton. 


- Woolwich.—The Council have authorised the Works committee 


to have all side street gas lamps on the route of the existing mains 
converted to electric lighting. : 


Worcester.—A special meeting of the City Council will be held 


on 24th inst. to discuss a recommendation of the borough electrical 
engineer (Mr. C. M. Shaw) to remove the steam plant from Powick 
to Hylton-road station, and also a proposal to modify the charges 
for electric current. 


Dinner.—The annual dinner of the Brighton Section of the 


National Telephone Co. took place on Friday last, Mr. F. W. 
Taylor (district manager) presidin 


Among those present were Mr. H. Julius Maclure (contrac! manager), 


Mr. Armstrong (local manager, Hastings), Mr. Legge (engineer, Brighton), 
Mr. Pharo (traffic manager, Portsmouth) and Me. J. H. Watkins (assis- 
tant engineer, Brighton), the last-named acting as hon. secretary of the 
Dinner committee. 
sequently Mr. Taylor was presented with & service of plate ani an 
illuminated address bearing the names of over 260 subscribers. 


A smoking concert followed the dinner, and sub. 


In acknowledging the presentation, Mr. TAYLOR said he felt most deeply 


the kindness shown to him by the staff, and highly prized their handsome 
gift. He had his doubts in coming to Brighton, but he had been with 
them nearly two years and his hopes had been more than falfilled. He 
had around him one of the best staffs any district could have, and they 
pulled together wonderfully well. 
in the provinces. 


The Brighton staff was fourth largest 


TRADE NOTES AND NOTICES. 


NOW READY. 

“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s., or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of ‘statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial mat'es have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to day of publication. All mere lists of members 
of Societies and Institutions (so easily and cheaply available) 
are excluded, as quite unreliable for Traders purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published, | 

A full Digest of Contents will be sent post free on request. 


— Se — 


— — 


TENDERS INVITED. 


Salford Electricity committee invite tenders for supply and 
erection of 750kw. steam turbo-generator and condensing plant. 
Plans, specification, &c., from the borough electrical engineer, 
Pendleton. Tenders by April 21 tothe town clerk, Mr. L. C. Evans, 
Town Hall, Salford, See also an advertisement. 


Exeter Corporation invite tenders for the electrical overhead 


5 


| equipment of about & mile of route length of tramway. Specifica- 
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tions from the city electrical engineer (Mr. H. D. Munro), 184, 
Sidwell.street, Exeter. Tenders to the town clerk (Mr. H. Lloyd 
Parry), 8, Southernhay West, Exeter, by April 11. See also an 
advertisement. 


Exeter Corporation also want tenders by April 11 for construction 
and bonding of about 3 mile single track electric tramway and 
erection of two additional bays at car depot. 


Glasgow Corporation invite tenders for supply of (1) main cables, 
(2) small cables and wires, (3) electricity meters, and (4) carbons 
for 12 months from the 3lst prox. Specifications from the chief 
engineer (Mr. W. W. Lackie), 75, Waterloo-street, Glasgow. Ten- 
ders to the Town Clerk (Mr. A. W. Myles) before 23rd inst. See 
also an advertisement. 


Glasgow Corporation also want tenders by 23rd inst. for cast-iron 
joint boxes and for 12 months’ supply of other stores and materials 
to their electricity department. 


Glasgow Parish Council and Lunacy District Board require tenders 
by 10 a.m. of 20th inst. for 12 months’ supply of electric lamps and 
fittings, ironmongery, «c , to their poorhouse, hospitals and asylums. 
Forms of tender from Mr. J. R. Motion, 266, George-street, Glasgow, 


West Ham Corporation invite tenders for supply of 8,500 yds 
L T.0°758q. in. sectional area concentric paper-insulated lead.covered 
cable. Specifications, &c, from the borough electrical engineer, 
(Mr. A. Hugh Seabrook), central electricity station, Tucker-street, 
Canning Town Tenders to the town clerk (Dr. Fred. E. Hilleary) 
by 5 p.m. April 11. See also an advertisement. 


Hull Electric Lighting committee invite tenders for the follow- 
ing plant for their Sculcoates-lane electricity generating station : 
Coal-handliog plant, &c, in connection with eight Lancashire 
boilers; condensers, pumps, pipe work, &c., in connection with six 
Lsncashire boilers; and two highspeed engines. Specifications, 
&c.from the city treasurer, Mr. T. G. Milner. Tenders to the 
chairman of the committee. Town Hall, Hull, before noon April 19. 
See also an advertisement 


Belfast Tramways and Electricity committee invite tenders for 
supply and erection of coal and ash conveying plant, bunkers and 
chain grate mechanical stokers. Tenders by 11 am. April 16 to 
Sir Samuel Black, Town Hall, Belfast. 


Islington (London) Lighting committee invite tenders for 12 
months’ supply of lead.covered paper h. and l.t. cable; also for 
transformer, cast-iron goods, &c. Tenders to the Town Hall, Upper- 
street, London, N., by 5 p m. April 11. 


Wdlasey District Council want tenders by 10 a.m. May 7 for stores 
for their steamers and ferries, including electric globes and carbons, 
lamps, tubing, metals, oils, packing, &e. Forms of tender from 
manager's oftice, Seacombe Pony. 


Edinburgh District Lunacy Board want tenders by 10 a.m. 9th 
inst. for electric lighting of hospital, nurses’ home, &:, at Bangour 
village. Specification from Mr. H. J. Blanc, 25, Rutland square, 
Edinburgh. 


Chorlton Guardians want tenders by 9 a. in. 18th inst. for electric 
lighting of workhouse and hospitals at Withington. Specifications 
from Mr. G. R. Peers, 16, John Dalton street, Manchester. 


South Shields Corporation want tenders by noon 18th inst. for 10 
open staircase double.deck motor tramcars, with option of adding 
five cars. 


Maidenhead Corporation want tenders by Ap:il 18 for electrical 
stores, engine-room stores and coal. 


The Cape of Good Hope Government is inviting tenders for the 
supply of flat twin leading-in 20/10 covered wire for the six months 
to June 80, 1907, the annual estimated requirements being 
19,000 yds. Forms of tender, &c., from the controller of stores, 
G.P.O., Cape Town. Tenders to chairman of tender board, Control 
and Audit Office, Parliament-street, Cape Town, by May 9. 


The Commercial Intelligence Branch of the Board of Trade have 
received from the Acting British Consul-General at Christiania par- 
ticulars of a call for tenders by the Norwegian State Telegraph 
Department for the supply of 2,013 metres of 506-pair cable. Tenders 
by noon of April 18. Specifications, &c., from the Board of Tele- 
graphs, Hasselgaarden, Christiania, and of the inspectors of tele- 
graphs, Trondhjem, Bergen, Stavanger and Arendal, and Copies m 
Norwegian) of specification may be seen at the offices of the 
Board, 73, Basinghall-street, London, E.C. Apart from usual 
Customs duties, a preference of from 10 to 15 per cent. is given to 
Norwegian manufacturers, and in all cases of Norwegian Govern- 
ment contracts it is obligatory that a resident agent should act for 
tenderers not residing in Norway. 


Tenders will be opened on April 28, at the Secretaria de Gober- 
nacion, Havana, Cuba, for the construction and working of a tele- 
phone system extending over a radius of 10 kilometres in Caimanera: 
The Havana Gaceta of March 10 contains particulars. 
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TENDERS RECEIVED AND AOCEPTED. 


Messrs. Ed. Bennis & Co., Little Hulton, Bolton, and 98, Vic- 
5 London, S. W., have recently received the following 
orders :— 

Ten stokers and compressed-air furnaces (repeat order) for the British 
Cotton & Wool Dyers’ Association, Bradford; coal elevating plant, w.th 
six stokers and compressed-air furnaces for the Ocean Coal Co., Ton 
Pentre, South Wales ; complete coal elevating plant, with eight stokers and 
compressed-air furnaces for the Glamorgan Coal Co., Liwynypia, South 
Wales ; four stokers and compressed-air furnaces (repeat) for the Patent 
Shaft & Axletree Co., Wednesbury ; four stokers and compressed.air 
furnaces (repeat) aud complete coal-handling plaut for the Cardiff 
Steam Coal Collieries Co., Llanbradach, Cardiff; four stokers and 
compressed.air furnaces (repeat) for the Plas Power Colliery Co., 
Plas Power Colliery, near Wrexham; two stokers and compressed- 
air furnaces (repeat) for the African Oil Mills Co., Liverpool; 
two stokers and compressed-air furnaces (repeat) for the Australian Alum . 
Co., Runcorn; two stokers and compressed-air furnaces for Darlington 
Corpn. Electricity Works; two stokers and compressed-air furnaces 
(repeat) for Storthes Hall Asylum, Kirkburton (per Ashwell & Nesbit) ; 
two stokers and compressed-air furnaces for Worcester Corpn. Electricity 
Works ; two stokers and compressed-air stokers (repeat) for Spencer & 
Co., Melksham, Wilts ; two stokers and compressed-air furnaces for the 
Chilworth Ganpowder Co., Chilworth ; one Bonnis patent 10 ton re- 
volving truck tippler similar to that supplied to the Metropolitan Electric 
Supply Co. at Willesden), supplied to Mr. J. M. V. Money-Kent (for Cape 
Copper Co.); and two stokers and compressed-air farnaces for the Soc. 
Siderurgica di Savona, Savona, Italy. 


For 11 induction motor-generators for Limehouse, Shoreditch 
and Mildmay Park sub-stations of London County Council’s northern 
tramways the following tenders were received :— 

Siemens Bros, & Co. (ac.) 219 242 10 Elec. Construction Co. £20,729 19 
0 


Vickers, Sons & Maxim 24, 888 Brush Co............. 20,472 1 
B. T. H.. 22,075 0 General Electric Co. 20,102 5 
Mather & Plate 21,965 0 Brit. Westinghouse Co. 19, 416 10 
Dick, Kerr & Co....... 21,053 14 


The successful tenderers are permitted to sub-let to E. F. Moy (or such 
other person or firm as may be approved by the engineer under the con- 
tract) the manufacture of the small regulating resistances in connection 
with the motor - generators. 


For high and low- tension switch gear for Limehouse, Shoreditch 
and Mildmay Park sub- stations the following tenders were received: 


Ferranti Limited (ac. £8,804 17 Evered & Co. £10,020 18 
Elliott Bros,.......... 12,092 0| Dick, Kerr & Co..... .. 9,624 6 
Elec. Construction Co. 10, 373 10 J. E. Spagnoletti & Co... 9,070 0 
Siemens Bros. & Co... 10,350 0 General Electric Co... 8,556 4 
Brit. Westinghouse Co. 10, 322 15 l 


The successful tenderers may sub-let to Barrett & Power the building 
of the brickwork calls for the switch gear. 


For low-tension switchboards for sub-stations the following offers 
were received :— 


Eckstein, Heap & Co. (ac.) £2,413 17 | John Fowler & Co. .... £3,244 0 
Elliott Bros . 4,1601 8 | Siemens Bros. & Co..... 8,172 0 
Cox-Walkers.......... 4,127 0 Bertram Thomass 8,126 0 
Dick, Kerr & Co. ...... 3,665 0 Elec. Construction Co... 2,928 0 
Brit. Westinghouse Co. . 8,365 4| Evered & Co........... 2,927 18 


Edison & Swan Co. 3,245 0 Ferranti Limited ...... 

The eontractors may sub-let to Elliott Bros. the manufacture of the 
measuring instruments, and to Bertram Thomas the manufacture of 
circuit-breakers, pe ee: 


Wimbledon Council have accepted the following tenders for annual 
supplies for the electricity department :— 

British Westinghouse Co., transformers; Ferranti Limited, meters; 
British Thomson-Houston Co., prepayment meters; A. Duckham & Co. 
and Anglo-Rnssian Oil Co., oils ; R. Woods & Co., elestric lamps; Geipel 
& Lange, carbons ; Pryke & Palmer, Jas. Gibb & Co., George Hatch (Ltd.), 
Dicks' Asbestos Co., È. Bird & Co., Jas. Harvey and Brunner, Mond & 
Co., engine-room stores; Callender’s Co., high-tension and private light- 
ing cables; St. Helens Cable Co., public lighting cables; Albion Clay 
Co., conduits; Doulton & Co., British Insulated & Helsby Cables, W. 
Lucy & Co., Rumney & Rumney, Callender’s Co. and W. T. Henley’s Co., 
joint boxes and joint materials; Davis Electric lamp Co., General Elec- 
tric Co. and G. Straus & Co., accessories; Shaw & Co., arc lamp globes ; 
Jas. Gibb & Co., castings; Hall & Co. (Croydon), Ltd., fire bricks and fire 
clay; J. Halden & Co., drawing materials. 


Briton Ferry Council received the following tenders for supply, 
delivery, erection and laying of sub-station switchboard, non-rubber 
feeder and distributor cables, feeder pillars, joint boxes, are stan- 
dards, arc lamps, &c. :— 


Callender's Co. (accepted) Johnson & Phillips.. £1,655 11 0 

£1,576 14 2 W. T. Henley's Co... 1,649 5 4 

Elis & Ward ..... . 1,859 0 0 W. T. Glover & Co. 1,646 19 2 
Improved Electric British Insulated & 

Supplies (Ltd. ) 1,815 10 0, Helsby Cables 1,634 17 0 

Western Electric Co. 1,733 10 6 Siemens Bros. & Co.. 1,633 10 10 


London County Council have accepted the tender of J. O. 
Grant & Taylor for wiring the Brixton fire station at £151. 98. 
There were 11 tenders, varying in amount from that of the accepted 
to £257. 5s. For wiring the Herne Hill sub-station tenders were 
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received from the same 11 firms, but in this case the lowest tender | 
(£120) was submitted by J. Defries & Sons and was accepted The 
highest tender amounted to £202. 10s. 


Bermondsey Council have accepted the following tenders for 
annual supplies for the electricity undertaking : — 

Geipel & Lange, arc lamp carbons (estimated quantity required, 25,000 
pairs), at £2. 193. 1d. per 1,000 (20 tenders received); Doulton & Co., 
conduits (six tenders); British Insulated & Helsby Cables, 100 meter 
boards (15 tenders); Silvertown Oil Storage Co., dynamo oil, 1s., and 
crank-chamber oil, 2s. 2d. ; C. C. Wakefield & Co., cylinder oil, 2s. 4d., 
forced lubrication chamber oil, 1s. 5d. (20 tenders); Reason Mfg. Co., 
meters (up to 15 amps.), indicators and fuses; Chamberlain & Hookham, 
meters above 15 amps. ; Reason Mfg. Co., demand indicators, cut-outs, 
sealing troughs and standard fuses (23 tenders); Johnson & Phillips, 
Ltd., boxes, &. (10 tenders). 

Greenock Corporation received tenders from the following firms 
for supply of two 750 kw. steam generating sets and one 750 kw. d.c. 
motor generator. No tender has yet been accepted. 

Brush Co., Bruce Peebles & Co., British Westinghouse Co., British 
Electric Plant Co., Browett, Lindiey & Co., Crompton & Co., Dick, Kerr 
& Co, Electric Construction Co., Electrical Co., John Fowler & Co. 
(Leeds), General Electric Co., J. Howden & Co., Johnson & Phillips, Mather 
& Platt, Mavor & Coulson, Thomas Parker (Ltd.), Phoenix Dynamo Mfg. 
Co., C. A. Parsons & Co., John A. Rudd, Siemens Bros. & Co. and Vickera, 
Sons & Maxim. 

The following firms recently submitted tenders for supply and 
delivery to Willesden (London) Council of 66 flame arc lamps for 
street lighting. The figures are, however, not available, and up to 
the present no tender has been accepted:—G. Braulik, General 
Electric Co., Brockie-Pell Arc Lamp (Ltd.), Armorduct Mfg. Co., 
Union Electric Co., Electrical Co., Oliver & Co., Crompton & Co., 
Johnson & Phillips, G. Straus & Co., Gilbert Arc Lamp Co. and 
D. Santoni & Co. 

London County Council have accepted the tender of Holloway & 
Greenwood at £27,999 for the erection of a car shed at Stamford 
Hill in connection with the Council's northern tramway system. 
There were 10 tenders, varying in amount from that of the accepted 
to £34,498. 

Ilford Council have accepted the following tenders at schedule 
prices for annual supply for the electricity department :— 

British Thomson-Houston Co. & Reason Mfg. Co., electricity meters 
and demand indicators; W. T. Henley's Co., cables; British Thomaon- 
Houston Co., incandescent lamps; Geipel & Lange, arc lamp carbons; 
Reason Mfg. Co., house service fuse boxes. 

Shorediteh (London) Council have accepted the following tenders 
for annual supplies for the electric lighting undertaking: Johnson 
& Phillips, W. T. Glover & Co., W. T. Henley's Co. and G. Braulik, 
for cables and sundries; A. Howard & Co, Middleton Bros. and 
Jas. Gibb & Co., for engineers’ stores. 


London County Council have accepted the tender of Wm. Cory 
& Son, at £38,854. 8s. 4d., with demurrage of 2d. a ton of coala day, 
for the supply and delivery of coal for the Greenwich electricity 
generating station up to June 30, 1907. | 

Sydney Electric Lighting committee recommend for acceptance 

the tender of J. Stewart & Son at £12,397 for extension of Pyrmont 
generating station. Seven higher tenders were received, varying 
from £12,500 to £14,495. 
Shanghai Municipal Council have placed an order with C. A. 
Parsons & Co. for supply and delivery (c.i.f. Shanghai) of one 800 kw. 
horizontal steam turbo-alternator (single-phase), with condensing 
plant, at £7,475. The alternator is to be by Bruce Peebles & Co. 


For the third year in succession, Adams Mfg. Co., 147, Queen 
Victoria-street, E.C., have secured the contract for the supply to 
Salford Corporation of Sturtevant *' Igranic " motor-starting rheo- 
stats for motors of from 5 B H.P. to 80 B.H.P. Blackburn have also 
placed an order with the company for rheostats for the ensuing year. 


The Australian Postmaster-General's Department (Victoria) has 
&ccepted the tender of W. T. Henley's Telegraph Works Co. for 10 
miles of 26-pair lead-covered paper insulated telephone cable at 
£1,980. 

Islington Lighting committee have accepted the tenders of the 
Union Electric Co. for 250 ** Excello" flame arc lamps at £1,705, 
and that of Rowland Carr & Co. for 250 lamp columns, complete 
with bases, shafts, crutches, &c., at £2,195. 


Erdington District Council have accepted the tenders of Geo. 
Law for the construction of tramways from Salford Bridge to Sutton 
boundary at £35,210 and for laying margins in the main road on the 
same route with wood blocks at £16,927. 


Torquay Town Council have accepted the tender of the Main 
Colliery Co. for 1,500 to 2,500 tons of smokeless thro’ steam coal 
at 15s. 2d. per ton, delivered Torquay Harbour. 

The Lancashire Dynamo & Motor Co., Trafford Park, Manchester, 
have received an order from Salford Corporation for 19 monthe' 
supply of motora (7 H.P. to 80 H. P.) forthe fourth year in succession. 

Halifax Guardians have accepted the tender of Joseph Hamer 
for supplying electrical fittings to the workhouse. 
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Paddington (London) Council have accepted the tender of the 
5 Electric Co. for the annual supply of electric lamps and 
shades. 


Lancaster Council have accepted the tender of E. Green & Son 
for the renewal of one section of the economiser at £150, and that 
of Callender’s Co. for lighting cables. 


Reason Oo. 's New Solution Electrolytic Meter. The 
tollowing have recently placed contracts for meters with the Reason 
Mfg. Co.: General Post Office, Falkirk, Leith and Stoke-on-Trent 
Corporations, and Ilford District Council. 


BUSINESS NOTICES. 


The Cape Asbestos Co. (Ltd.) have removed to more commodious 
offices at Guildhall Annexe, 23, King-street, Cheapside, E.C. The 
company’s telephone number will be 1,298 London Wall, the tele- 
graphic address (' Incorrupt London ") remaining as hitherto.3 


. Owing to the increase of business D. Santoni & Co. (Ltd.) have 
removed to more commodious premises at Alba Works, 15-17, 
Beauchamp-street, Holborn, London, W.C., where they have 
erected up-to-date works and testing laboratories. With a well- 
trained and technical staff the company will be able to give the closest 
attention to thorough workmanship and reliability of the Santoni "' 
intense flame arc lamp. The firm will also undertake the manu- 
facture of all kinds of indicating apparatus and accessories, spare 
parts, &c., for electric tramways and railways, &c., and the repair 
of armature and other windings. 


8 a W. Pollard Digby has removed to 82, Victoria-street, London, 


After 7th inst. the offices of the Tramways Department of the 
London County Council will be 62, Finsbury-pavement, E.C. 


Harold S. Martin and Geo. V. Stavert, electrical enginsers, 13, 
Cumberland street and 22, Sir Thomas.strcet, Liverpool, have dis - 
solved partnership. Debts by Mr. Martin, who continues. 


BANERUPTOIES, LIQUIDATIONS, &c. 


Jas. Marshall Vaughan, electrical engineer, 27, Harrowdene-road, 
Knowle, and Three Queen's-lane, Bristol, has been adjudicated bank- 
rupt. First meeting of creditors on 11th inst. at 26, Baldwin- street, 
and the public examination on 27th inst. at the Guildhall, Bristol. 


The adjourned examination of Thos. King, electrical engineer, 
Maidstone, took place last week. 

Gross liabilities, £573. 33. 2d., unsecured, £563. 19a., assets (including 
£980 book debts), £984. 7s. Debtor alleged that £624 was due to him a3 
commission on the sale of certain electric light works. When he failed 
in 1898 he paid a dividend of 1s.34d., on £2,261. 17s. Esa nivation 
adjourned till April 25 for debtor to file a cash account for past year, and, 
if necessary, a dificiency account. 


The first meeting of creditors of Shadrach Ferris, elcc:r.cal engi- 
neer, Swindon, took place last week. Liabilities £175. 17s. 5d., of 
which £170. 3s. 10d. jwas due to 58 unsecured creditors. Total assets 
£4. 18s. 8d. Bankrupt, who is blind, first commenced business in 
December, 1904, with borrowed capital of £21. 


The discharge of Robt. Pries (trading as Durtnall & Pries), elec- 
trical sundriesman, 75, City-road, London, E C., has been supended 
for two years. 


The trustee in the bankruptcy of Wm. Peter Durtna'l, consulting 
engineer, Caversham-road, Readiog, and 85, Finsbury pavement, 
London, E.C., has been released. 


Claims against the Clift Mfg. Co. (Ltd.) by May 14 to Mr. F.C. 
Harper, 27, Chancery-lane, London, W.C. 


The liquidator in the winding up of the Garcin. Renault Electric 
Cars & Accumulators (Ltd.) has been released. 


The Automatic Electrical Advertising Synd. (Ltd.) is being wound 
up voluntarily. Mr. W. A. Allerton, 20, Victoria-street, London, 
S.W., is liquidator. 


The British Electric SeparatingCo. (Ltd.)is being wound up volun. 
tarily. Mr. J. F. Harvey, 3-5, Goat-street, Swansea, is liquidator. 


A meeting will be held on May 4 at 87, Essex-street, London, 
W.C., to receive an account of the winding up of the Rhyl & 
Prestatyn Light Railway Co. (Ltd.). 


Sale by Auction.— Messrs. Horne & Co., 8. Delahay-street, West- 
minster, S.W., will sell by auction at the Royal Arsenal, Woolwich, 
on Tuesday, April 24 (by order of the Secretary of State for War), 
at 11 a m., obsolete and unserviceable stores, including a quantity 
of copper, gunmetal, lead, phosphor-bronze and other metals, lathes 
and tools, telegraphic instruments, electrical appliances, cable, &c. 
Further particulars are given in an advertisement, and catalogues 
may be obtained at the War Office, Pall Mall, the Ordnance Office, 
Tower, and the Ordnance Office, Royal Arsenal, Woolwich. 
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Premises to Let. Mr. Alfred Kirkland, 118, Cottenham- road, 
Upper Holloway, London, N., advertises an extensive new factory 
to let. 


Light workshops and offizes are advertised to let at 219, Gos- 
well-road, London, E.C. 


A factory at Holloway, London, N , is advertised to let. 


Blectric Drilling Machines.—- ramos Limited, Bath, have sent 
us their latest sheet of illustrations of electrical drilling machines of 
up-to-date design. This sheet, which is folded within neat covers of 
pocket size, allows the design, weight, and the performances of the 
16 specialities shown to be seen at a glance. These specialities 
include portable electric drills of various designs and capacities, a 
drilling equipment on wheels, an electrically-driven grinding equip- 
ment on wheels, breast drills for attachment to flexible or telescopic 
shafts, a track drill press, and 80 on. All parts are interchangeable, 
so that spares can be obtained from stock. 


Buyers’ Guide to Pleasure Cars and Commercial Vehicles of 
1906 —This is a useful Jist of motor cars, ranged according to price, 
constructional details and mechanical features. The statistics, 
which have been reprinted from “ The Automotor Journal,” should 
prove very useful to motorists and intending buyers of cars. The 
guide is published by F. King & Co. (Ltd.), 44, St. Martin's lane, 
London, W.C., and the price is 1s. net. 


Catalogues, &c.— Elliott Bros., of Lewisham, S.E., have ready a 
new list relating to Young's patent spced indicator (tachometer), 
and a portable form of this instrument, half size, is illustrated on the 
sheet. It is claimed to be invaluable for the laboratory, the engine 
honse and the factory, and shows at a glance speeds of from 100 to 
2,000 revs, per min. 


The General Electric Co. are placing on the market anew pattern 
E.C.C. dry cell, of which an illustration accompanies thisnote. The 
E.C.C. dry cell has been on the market for 
some 14 years,’and has earned for itself the 
highest reputation for uniformity of output. 
Important improvements have been added to 
the 1906 pattern, and in the circular list now 
published diagrams of output are given, as 
well as illustrations of different sizes and 
patterns of the ccll. 


We have received from Hooper's Tele. 
graph & India Rubber Works (Ltd.) a price 
sheet relating to their vulcanised indiarubber 
cables and jointing material, and two charts 
showing graphically the diameters and radial 
thicknesses of the various parts of each size 
of cable: copper, pure rubber, separator, 
jacket, tape and external braiding. At the 
side of these charts are tables of the sizes, 
New Parten or EGO sectional areas, weights and resistances of the 

Crit. various cables referred to, which range from 

Dues 1,20 to 37/14. We note that some of these 

figures differ from those of the Engineering Standards com" 
mittee. 


A sheet list of new designs in iron case dust and weatherproof 
bells for mines, collieries, factories and exposed positions is issued 
by the Sun Electrical Co., 118 & 120, Charing Cross- road, London, 
W.C. The list also dsecribes and illustrates some new designs in 
buzzers, which are also dust and insect proof. 


Exports of Blectrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not Ae Tng electrical machinery, which 
is not separately specified) from March 28 to April 3, with the ports 
of destination :— 

Africa —Alexandria, £15 ; Capetown, £92 (telegraph material) ; Delagoa 
Bay, £68; Durban, £2,473 (including £1,621 telegraph material) ; Port 
Elizabeth, £138 ; Suez, £85 (telegraph material) Argentina—Buenos 
Ayres, £360 (telegraph material); Rosario, £370 (telegraph material). 
Australasia—Adelaide, £232; Auckland, £51; Brisbane, £386 (including 
£47 telegraph material); Lyttelton, £11; Melbourne, £2,220 (including 
£1,986 telegraph material); Napier, £81; Perth, £31; Sydney, £2,009 ; 
Wanganui, £9; Wellington, £966 (including £67 telegraph material). 
Austria—Fiume, £189 ; Trieste, £476 (including £295 telegraph mate- 
rial) Belgium Ostend, £40. British Guiana— Demerara, £18. Burma 
—Rangoon, £80. Ceylon—Colombo, £14, China—Shanghai, £27 : 
Tientsin, £630. France—Paris, £159. Germany—Bremen, £20: Ham. 
burg, £41; Gibraltar, £44 (telegraph material). Holland—Amsterdam, 
£175 (including £135 telegraph material). Hong Kong, £156. India— 
Bombay, £554 ; Calcutta, £323; Karachi, £22; Madras, £69. Japan 
Kobe, £59; Nagasaki, £59 ; Tokyo, £1,275 (including £251 telegraph 
material); Yokohama, £817. Malta, £462. Mauritius, £78. Spain— 
Bilbao, £22, Straits Settlements—Penang, £31 ; Singapore, £58 (inc uding 
£50 telegraph material. Turkey —Piræus, £10 (telegraph material). 
U.S.4.—New York, £208 (including £200 telegraph material). Zanzibar, 
£101 (telegraph material). Total, £15,794, against £23,824 in the cor- 
fesponding week last year (March 28 to April 4). 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note.—The undermentioned Applications (except those marked t) are no 
open to public inspection until after acceptance of Complete Specification. 
hose marked + are open for inspection 12 months after the date attached to 
them, tf they have not been published previously in the ordinary course, 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 
February 7, 1906. 

2,928 DavrES. Construction of alternate or change-over tumbler switch.* 
2,956 Ececrric Ianition Co. & HALL. Magneto machines for ignition 
systems of electrically fired internal combustion engines. 

2,944 Aitken. Electric indicators or annunciators. 

2,956 THomson. Electric flash or pocket lamps. 

2,960 Boum. Manufacture of ozone. 

2,965 DoppRRLI. Electric table game. 

2,989 LAFONTAINE. Electrolytic process for extracting metals from their 
ores and recovery of pore copper from copper waste.* 

2,995 SUTTON. Separation of particle: of different d'electric capacities. * 

5,000 Hunter. Switches.“ 

5,004 SociÉrs ErEcTRO-METALLURGIQUE FRANCAISE. Electric mixing 
furnace for mixing steel. (Date applied for, Feb. 11, 1905.)*t 

3,012 FiNzt. Repulsion motora. (Date applied for, Feb. 8, 1905.)*1 

5,026 Isaac. E'ectrical apparatus for transmitting angular movements 
or reproducing same at a distance, applicable to telautograph 
apparatus. (Date applied for, Feb. 8, 1905.)*t 


February 8, 1906. 

3,095 LYCETT & Conaty. Electric tramcars, 

3,119 Gvénks. Electric stamp hammers.* 

5,1127 Marconi & Marcont's Winkie TELEGRAPH Co. Apparatus for 
electric wave telegraphy. l 

3,133 Witton. Electrical insulators. 

5,136 B.T.-H. Co. (G.E. Co., U.S.) Signalling systems. 

3,137 Warwick MACHINERY Co. (G.E. Co., U.S.) Machines for cutting 
slots in turbine and like wheel». 

February 9, 1906. 

5,164 Kennepy-McGrraor. Electrical switches. 

5,170 FIT. Sealing the ends of electri: cables. 

5,172 MowraowzRr. Ship's or analogous electric telegraphic apparatus. 

5,185 Torpa. Dynamo.electric machines. 

5,199 THompsow. Primary batteries. 

5,212 HowonTH. (Phönix Electrotechnische G.m.b.H., Germany). 
lating devices for arc lamps.“ 

5,213 and 3,225 Just, HANAMAN, LANDESBERGEB, SALZMANN & VEREINIGTE 
ELEKTRICITATS A.G. Incandeseing bodies for electric lamps. 

5,224 Lionaman, BzRaLUND & Huorts. Combined telephone receivers 
and microphones.* 

5,243 B.T.-H. Co. (G.E. Co., U.S.) Prepayment mechanism for elec. 


tricity meters. 
February 10, 1906. 
5,249 Kirwan, Quanay, TIERNEY & MALONE. Automatic signalling appara- 
tus for electric tramways or railways, 
5,250 ROTHWELL. Clocks for connection with electric call alarms. 
5,258 Bzvis & Coatas. Electrical ignition for internal combustion engines. 
5,261 CAMPBELL. Tramway rails. | 
5,268 Hau. Operating electric controllers and imparting motion to 
electrical and mechanical appliances. 
5,289 RHopzs & RoMAPAC TRAMWAYCONSTRUCTION Co. Appliances for fixing 
and cutting off the wearing portions of compound tramway raile. 
5,940 BRockiE, Arc lamps.“ 


February 12, 1906. 

5,361 Evans-Day, Electric Jampholder with shade carrier, spring collar 
and terminals. 

5,976 Montcomery. Ships’ or analogous telegraphic apparatus. 

5,402 SHARPE. Sparking plugs for electric ignition. 

5,415 HATHERLY & HATHERLY. Adjusters for electric light cords.* 

5,430 HAMMOND. Electrical muscular exercising machines. (Date applied 
for, May 23, 1905.)*+ 

8,455 B.T..H. Co. (G.E. Co., U.S.) Magnetic material for electrical 
purposes and producing the same. 

5,456 B.T.-H. Co. (G.E. Co., U.S.) Filaments for incandescent lampi 
and manufacturing tame. 

5,457 B.T.-H. Co. (G.E. Co., U.S.) Are lamps. 


February 13, 1906. 
5,509 Iszkr. Filament for incandescent lamps.“ 
3.540 VENNER & GRSBACH. Electrical time-s witches. 
8,541 Sizmens Bros. & Co. (Siemens Schucker werke G. m. b. H., Ger- 
many.) Safety appliances for electric circuits." 
5,572 PraTTE. Suspension of current conductors for railways. 
applied for, Sept. 28, 1906. )*+ 
5,574 Sauvanet, TEURTROY, CHALIGNE & CAPITAINE. Are lamps. 
5,577 ALLGEMEINE ELEkKTRiCITATS-GRS. Switch apparatus for advertising 
devices. (Date applied for May 4, 1905.)*1 
5,581 Warp. Electric machines for the production or expenditure of 
electricity. 
3,585 Moscickr. Producing nitric oxides by electricity. * 
8,590 B.T.-H. Co. (G.E. Co., U.S.) Alternating-current motora, 
February 14, 1906. 
17,9574/05 BIX BAUM & WHITE. Step-by-step switches. 
for, Dec. 13, 1906.) 
3,604 Davis. Electric exploding apparatus, 


Regu- 


(Date 


(Date applied 
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3,613 WitttaMs. Mechanical continuity and earthing device in electric 
cable conduits. 

5,620 HoLLYgR. Contacts for electric warning signals for railways. 

5,650 FID. Multiplex telegraphy.* ] 

5,657. Lamme. . Dynamo-electric machines. 

1905.) 9 5 

3,658 MITCHELL. Switches for closed circuit fire alarm systems. 

3,663 Martin & SHEPHERD, Magnetic clutches. 

5,677 Sıemens Beos. & Co. (Siemens Schuckertwerke G. m. b. H, Ger- 
many.) Reducing th» fluctuations of load in a'ternating-current 
generators. . | 22 

5,684 Jost, HANAMAN, LANDESBERGER, SALZMANN & V&RRINIGTE ELEK- 

| TBICITAT3 A.-G. Incandescing bodies for electric lamps. 

February 15, 1906. | 

3,712 Ec&FORD. Prevention of ro»bery of prepayment slot meters. 

5,713 Bowe & PHELPs. Vacuum tube for the production of violet or 
ultra-violet, X- or other rays, or combination of rays. 

3,714 Jones & Janpus Anc Lame & ELECTRIC Co. Are lampa. 

3,715 apa 3,716 Drake, Joxks & Janpus Arc LAMP & ELkcrRIC Co. Arc 

smps. " 

5,760 Siupsoy, STRICKLAND & Co. & Jay. Sparking plugs for internal 
combustion motors. . 

3,769 Kipp. Trolley wheel collector for electric traction. 

3.780 Schulz. Labyrinth packing for rotary machines. 

5,781 B.T.-H. Co. (GE. Co, U.S.) Eleetro-maguetically operated 
switches. 

5,783 ani 5,781 Pearn. Electric fuses. 


February 16, 1906. 

5,810 Burris. Joints and fishplates for tramways and light railways. 
5,865 Dixon & Turner. Automatic signals for electric tramways and 

railways. ` E 
5,690 LAKE. (Parker Clark Electric Co.) Incandescent lamps.“ 
3,902 honrNsom. Electrical iguiters or sparking pluge. 
5,904 B.T.-H. Co. & Honpen. Electric measuring apparatus. 
5,907 and 3,908 Exstrom. Telephone intercommunication systeme. 


l February 17, 1906. 
5,957 HALCOMB, MACGREGOR & BENNETT. Electrically heating materials 
to be rolled or drawn. 
5,948 TURNER & WRIGHT, 
Feb. 17, 1905.)*+ 
5,951 HENRY. Devices for cleaning outside of pipes, tubea, &c., in steam 
generators, superheaters, water heatera and the like. 5 
3,988 SCHADE. Incandescent lamps.“ S 
. 3,990 McCarty. Decomposing water by electrolyais. 
4,007 Wirsox. Fixing of steam turbine blades. — — 


SPECIFICATIONS PUBLISHED. 
: 1905 SPECIFICATIONS. 
778 Broxam (Pulzeniutz). Accumulator plates. 
951 NicHoLsoN. Apparatus for producing high potential electric 
discharges. 2 dure | 
5,560 Morrison & BULKLEY. Secondary battery electrodes. 
. 5,616 Moy & Bastık. Fuses for electrical circuite. 
4,102 Comnattr. Electric tramways with conduit current supply. 
4,979 HAE DUE Electric Co.) Resistance units fer rheostats and 
the like. . 
5,895 Burnaby. Electric vehicles and permanent way therefor. 
6,7904 PorrHorr. Electroplating. (Date applied for, March, 30, 1905). 
7,606 B.T..H. Co. (G.E. Co., U.S.) Electromagnetic cutouts. 
8,026 B.T.-H. Co. (G.E. Co., U.S.) Starting devices for alternating- 
current dynamos. ) 
8,445 HALSTEAD, JOHNSON & Winn. Trolleys for electric tramcara. 
9,431 B.T.-H. Co. (G.E. Co., U.S.) Vapour-electric apparatus. 
10,202 KaLLMANN. Measuring, switching, signalling aud regulating elec- 
tric current. 
10,910 IsHERWOoD. Switches. 
11,440 Evextrizitats A.G. vonn W. LaHaEYER & Co. Single-phase 
alternate-current motors with communicators. (Date applied 
for, July 11, 1904). 
11,494 HAMILTON & FERRANTI LIMITRD. 
ing devices for electricity meters, 
11,535 B.T.-H. Co. (G.E. Co., U.S.) Regulators for dynamo electric 


(Date applied for, Feb. 21, 


Air brake apparatus. (Date applied for, 


Mercury or other liquid retain- 


machines, 

11,931 Soc. ANON. WESTINGHOUSE & LEBLANC. Supprezsing barmonics ia 
alternating-current dynamo-electric mazhines. (Date applied for 
June 10, 1904.) 

11,949 Just, HANAMAN & VsnEINIGTE Ececrricitats, A.G. Filaments for 
incandescent lamps. 

11.971 B.T.-H. Co. (G. E. Co., U.S.) Vapour electric apparatus. 

12,947 Fox. Storege of electrically transmitted energy. l 

15,252 DE LA VALETTE. Magneto-electric ignition for internal-combustion 
engines. 

15,127 KirsEg. Sccondary batteries. 

15,689 GARDNER. (Thoresen & Tharaldsen.) Deviating or drawing out 
electric discharges for the chemical decomposition and com*in- 
tion of gases. 2 

15.909 Lawson. Electric purifier for purifyiog flour, grain, rice, &c. 

14,524 Buttock & BurLock. Electrical ignition device. 

14,471 Jos. Switching devices for electric-flash advertising, 

15,067 ALLGEMEINE ELEKTRICITATS-GÉs. Regulation of altérnating-current 
dynamos. (Date applied for, July 22, 1904.) 

15,222 and 26,454 RENDER. Fuse heads for electric blasting. 

15,462 KÜb7EL. Metallic connection between light-emitting bodies and 
supply conductors of glow lamps. | 


16,057 Gawron. Magneto-ignition for internal-combustion engines. (Date 
applied for, Aug. 6, 1904.) 

16,905 LaPEYRADE. Alternating-current machines. 
Aug. 25, 1904). 

17,645 GaBET. Opera“ ing mechanism from a distance by electrical waves 
(Date applied for, Oct. 26, 1904.) 

17,930 Martinetro. Alternating current motors. 

18,403 Siemens X HALSEE A.G. Incandescence bodies of tantalum wire 
for glow lamps. (Date applied for, Ost. 13, 1904). 

19,092 WAON En. Reciprocating electric engines. Date applied for, Sept. 


(Date a»plied for, 


, 1904). | 

20,068 PouLsEN. lteeiving systems for wireless transmission of signals. 
(Date applied for, Oct. 8, 1904.) 

20,217 VAREILLR. Apparatus for the electrolysis of water. 

20,496 Boutt. (Egan.) Telephonesand telephone systems. 

20,595 PETERSON. Annunciators for telephones. 

21,1181 VaRLEY. Electrical measuring instruments. 

21,444 KazrERLE. Electromagnetically operated heat supply valve for 
heating snd ventilation. (Date applied for, July 17, 1905). 

22,113 REICHENBACH. Igniting the charges of internal-combustion eng: nes. 

22,724 KRTF0RR & Ciz. PARISIENNE DES VOITURES ELECTRIQUES. (Procédés 
Kriéger.) Regulatiog the speed of electric motor cars. (Date 
applied for, Dec. 8, 1904.) . 

22,741 HARRISON & Frazer. Indicators for ships’ electric signal lampe. 

25.152 Suns & Bosco. Magneto-eleotric ignition apparatus. 

23,172 Pierer. Electro-mechauical propuleion of automobiles. 
applied for, Sept. 29, 1905.) 

23,722 DEUTSCHE TELEPHONWERKE R. Stock & Co. (G. M. B. H.) Connec- 
tions for telephone offices with separated plug-service, and for 
signalling whether an operator is engaged. (Date applied fur, 
Nov. 17,1904). ! 

25,863 Esser. Advertising device for electrical station indicators. 

24,867 JosticE (Industrial Development Co.) Ignition device for internal 
combustion apparatus. 

25,169 KRIÉGER & CIR. PARISIENNE DES VorTURES ELECTRIQUES. (Procédés 
Kriéger.) Operating the controlling switch of electric vehiclee. 
(Date applied for, March 9,1905.) 

25,392 VON DER Liprs. llluminatiog photographic studios with electric 


(Date 


lamps. 
25,702 Hormes.  Resistances. 
25,768 CorporI, Insulating electric wires or cables. 


26,144 RicHABDs. Fuses for electrical circuits. 
27,198 ALLGEMEINE Ecextricirats-GEes. Dynamo electric machines. (Date 
applied for, Jan. 20, 1905). 
1906 SPECIFICATIONS. 
222 THoMas. Vapour electric converters. . (Date applied for, 15/1/'05.) 


COMPANIES' MEETINGS AND REPORTS. 


AMERICAN TELEPHONE & TELEGRAPH CO.—In the report of the 
president (Mr. F. P. Fish) it is stated that since Jantiiry, 1900, the 
number of telephones in the hands of the subsidiary companies has in- 
creased from 1,580,101 to 5,698,258, the total number òf stations using 
Bell telephones from 675,761 to 2,528,715, the miles of wire in toll and 
exchange use from 1,518,609 to 6,043,518, the number of officers and 
employés from 29,599-£o 87,213,-and the number of yearly conversations 
from 1,708,800,000 to 4,479,500,000. The American Bell system of the 
United States, it is stated, now exceeds in number of subscribers, mile- 
age of wire and extent of traffic the telephone systems of Great Britain 
and all Continental Europa combined. The net output of telephones 
during 1905 was 1,217,694, the greatest increase in any one year in the 
history of the company. 


ANGLO-ARGENTINE TRAMWAYS O0. (LTD.)—The working of the 
combined systems (Anglo-Argentine and City of Buenos Ayres Tram- 
way Cos.) for 1905 resulted in gross receipts of £720,488. 10s. 8d., 
working expenses (including £50,000 carried to depreciation) were 
£404,872. 13s. 5d., and with £5,922. 3s. 6d. from 1904 the available 
balance is £261,588. 0s. 9d. Deducting interest, preference and in- 
terim ordinary dividends and £20,000 carried to reserve, the balance 
is £52,714, 2a, 3d. The directors recommend a final dividend of 5s. 
per share (tax free) on the ordinary shares (making 8s. per share or 
8 per cent. for the year), leaving £10,214. 2s. 34. to be carried for. 
ward. The conversion to electric traction of the lines of tile City” 
system having been only partially completed during the year, the 
number of passengers carried during 1905 was 82,442,410. Owing to the 
large increase in the number of passengers it has been necessary during 
the year to augment the service on nearly all the electric routes. What 
has greatly facilitated the traffic working in 1905 has been the increased 
number of trailers placed in service. In July and August two new elec- 
tric routes were opened, with good results. 138 new motor cars have been 
put in service, and 34 closed trailers and 35 open trailers—horse cars con- 
verted—have also been put in service. The total number of cars at 
Dec. 31 was 902. at A 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—Lord Vaux or HaARBOV- 
DEN, who presided at the meeting on Tuesday, said the direotors' report 
somewhat justified the hopeful expectations he indulged in at the las 
meeting. The output for the year was the largest in the company’s 
history, and that, coupled with the recommendation that the company 
should resume payment of dividends on the ordinary shares, would show 
that the business was in a more prosperous condition than for some years 
past. While they had derived a substantial advantage from their interests 
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in the Bombay Electric Supply & Tramways undertaking, they had 
applied an exceptional amount to writing down various items in the 
account, so that the larger profits for division were fairly representative 
of normal growth in earning power. In previous years it had been inti- 
mated that they were going through a preparatory period in several depart- 
ments, and that expenditure was being incurred out of revenue, which would 
bear fruit hereafter. In 1905 they felt that they were beginning to reap the 
harvest of the patient study and close application of the staff during the past 
few years. In its rolling stock department the company was now admitted 
to be in the front rank of railway vehicle constractors, and in certain 
lines, notably the building of steel cars, their reputation would bear com- 
parison with that of any other firm. The only crders placed in this 
country for any coneiderable quantity of steel railway coaches, namely, 
those for the Great Northern & City and Metropolitan District Railways, 
had gone to their works. The facilities with which they were now pro- 
vided for turning out the varied types of rolling stock required for home, 
colonial and foreign undertakings were somewhat exceptional, and they 
had a complete plant for rendering non-flammable the timber used in 
tube coaches, motor 'bus bodies, &c. Mr. W. L. Magden, managing 
director, seconded the motion for the adoption of the report, which was 
earried unanimously. 

CALCUTTA TRAMWAYS CO. (LTD.)—The gross traftic receipts for 1905 
were £145 263, working expenditure £75,631, leaving £69,838. Thedirectors 
propose to allocate £10,000 to depreciation, and to pay a final dividend 
of 4s. 6d. per share, making 8 per cent. for year. Heavy expenditure has 
continued on capital account with the object not only of making more 
effective the existing system, but also in preparation for the demands 
which will be made upon the plant and machinery by further extensions 
in sight. 

CLYDE VALLEY ELECTRIC POWER CO.—Sir David Richmond at the 
meeting on Thursday last week, said that both the Motherwell and Yoker 
generating stations were now in operation. The demand for current 
through the area of supply had been very encouraging, especially at 
Motherwell, where it had been found necessary to proceed at once with 
the construction and equipment of additional plant. The d of cur- 
rent for the half-year amounted to 154,878 units. The subscribed capital 
still stood at £600,000. Cables had been laid aeross the river Clyde at 
Renfrew. 

W.T. GLOVER & CO. (LTD.)--At tbe annual meeting on Thursday last 
Mr. A. L. Ormrod explained the various items in the report given in our 
last issue. Mr. Ormrod having signified his intention to retire from the 
board, the following were re.elected directors: Mr. Henry Edmunds, Mr. 
G. B. Samuelson, Mr. E. A. Claremont, Mr. C. Cooper, and Mr. Ll. B. 
Atkinson. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At the meeting last 
week Dr. F. R. Russell moved the adoption of the directors’ report, which 
etated that the gross receipts for the past year wera £5,374. 9s. 6d., com- 
pared with £4,859. 15s. 11d. for 1904. The balance was £1,682. 10e. 3d., 
after writing off £500 for depreciation, &c. After making provision for 
preference dividend and intercet, &c., the balance was £58. 5s. During 
1905 a new boiler, a steam dynamo and other plant had been laid 
down to meet the needs of the company’s increasing business and con- 
siderable improvements bad been made in the buildings. They regretted 
to pass the ordinary dividend on this occasion. The year’s revenue had 
increased from £4,859 in 1904 to £5,374, but the increase was swallowed 
up largely in the payment of preference interest and the great increase 
in the coal bill. The latter was due to the breaking down of their accu- 
mulators, the result being that they had to work their boilers nizàt and 
day to ensure a constant supply of current. One of their mechanical 
stokers also broke down, and they had to buy Weleh coal and stoke by 
hand for a considerable period. There bad been a considerable increase 
in the capital expenditure during the year to enable to give a constant 
supply for the fature. They spent £3,781 during the year on machinery, 
&c., including an oil separator, which would prove of great advantage. 
They had put in extra feed pumpe, and an extra main steam pipe. Upon 
mains £1,792 had been expended, and the total capital outlay durin the 
year was £6,217. They had sold 243,000 units, against 211,000 in 1901. 

HARROW ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting on 
Thursday last J. N. Stuart said there had been an increase in the output 
of 25,724 unite. The receipts were £7,788. 14s, 5d., against £7,599. 10s. 8d., 
and the working expenses showed a decrease. The available balance was 
£2,315. 6s. 4d., and a 5 per cent. dividend on the ordinary shares was 
recommended. The works costs had been reduced from 2°6ld. to 
2:48d. per unit, and the cost of generation showed a reduction of jd. per 
unit, Owing to the new condenser and superheater, they had spent £73 
less on coal and had sold 25,C00 more units. 

KIDDERMINSTER & DISTRICT ELECTRIC LIGHTING & TRACTION CO. 
(LTD.)— The report for 1905 states that the total capital expenditure to 
Dec. 31 amounted to £44,700. Receipte, including dividends, amounted 
to £6,979. Deducting expenses, &., the balance is £1,645. The directors 
propose, after paying the cumulative preference dividend for 1905, to 
carry forward the balance (£143). 

" METROPOLITAN ELECTRIC TRAMWAYS (L1D.)—The total revenue for 
1905 amounted to £171,797. 10s. 5d., including interest on investments 
and on advances made to the North Metropolitan Electric Power Supply 
Co. The gross traffic receipts (£140,040. 9s. 8d.) show an increase of 
£58,197 over the previous year, the advance being mainly the result of 
the electrification of the remaining portions of the company's tramways 
and the opening for traffic of some of the light railways. Deducting all 
expenses chargeable to revenue, including interest and providing for rent 
payable to Middlesex County Council in respect of light railways, there 
remains £42,050. 10s, 8d., making with £3,554. 13s. 11d. from previous 
account, a total of £45,905. 48. 7d. Preference dividend absorbs £25,000, 
£20,905. 4s. 7d. £6,600 is placed to reconstruction and renewals fund, 


and a dividend of 3 per cent. is declared on the ordinary shares, 
leav £4,701. 11s. 11d. to be carried forward. Since the end of the 
year the purchase price to be paid by the company for the tram- 
ways undertaking of the Harrow Road and Paddington Tramways Co., 
and for the horses, cars and loose plant used in connection therewith, has 
been agreed at £44,810, subject to repayment to the company of the costs 
incurred in the promotion of the Harrow Road and Paddington Tram. 
ways Act, 1903. The reconstruction of these tramways has been com. 
menced in anticipation of the completion of the purchase. During the 
year the reconstruction of the remaining portions of the company’s 
tramways has been completed, and further light railways havo 
been constructed and opened for public traffic. London County 
Council has leased to the company for three years a short length 
of tramway connecting the horse tramways of the Council in Holloway- 
road with the light railway in Arohway-road, Highgate. At Dec. 31 over 
22 miles of tramway and light railway were operated by the company. 
Since the close of the year a short section of line between Cricklewood 
and Willesden Green station hes been opened for publio traffic. Con- 
siderable progress is being made with new works, the light railway from 
Wood Green to Alexandra Palace (1 mile in length) will, it is ex- 
pected, be opened before Easter. Another line (14 miles), forming an 
extension of the Harrow Road and Paddington tramways, will be com- 
pleted at an early date. The County Councils of Middlesex and Hert- 
fordshire are now constructing their respective portions of the light rail- 
way (2 miles) running from Barnet to the existing terminus in the 
Great North-road at North Finchley, and it is anticipated that, before the 
end of the summer, the company's cars will be running from Highgate 
to Barnet town, a through joarney of 7 miles. Another extension 
from the terminus of the company’s tramways at Wood Green to South- 
gate is also under construction. The company’s investment in the North 
Metropolitan Electric Power Supply Co., including loans, amounts to 
£321,023.1s. The North Metropolitan Electric Power Supply Aot, 1905, 
authorises the Power Supply Company to acquire electric lighting orders 
from local authorities and other bodies and extends the area of supply. 
Agreements have been made under the provisions of the act with the Urban 
Councils of Edmonton and Kingsbury for the transfer of theirelectric light- 
ing orders. A contract has also been secured by the Power Supply Company 
for the supply until 1946 of all electrical energy required for working the 
County of Hertford light railways to be leased to the Metropolitan 
Electric Tramways. In June a sub-station was opened at Finchley for 
supplying current for working the Great North-road light railway. Oa 
May 14, 1905, the Power Supply Company commenced supplying Elec- 
tricity to the North Metropolitan Electrical Power Distribution Co. at 
Barnet, and an agreement has been made by which electrical energy 
required by the Distribution Co. for all other undertakings will be pur- 
chased from the Power Supply Company. A supply ander this agreement 
will be given this year for ligh ing Enfield. Negotiations are in progress 
with local authorities for supply of power in bulk or for the transfer of 
their lighting orders to the Power Supply Company. The North Metro- 
politan Electrical Power Distribution Co. (Ltd.), the whole of the shares 
in which are held by the Power Supply Company, is already supplying 
electricity at Barnet and Hertford, and has obtaine 1 a lighting order for 
Ware and an amendment order in respect of Barnet, and is now com- 
mencing work in connection with the order authorising the distribution 
of electricity in Enfield. Applications have been made for lighting orders 
for Cheshunt, East Barnet Valley, Wealdstone and Wembley. The electric 
lighting order of St. Albans has been acquired from the Corporation, and 
an order has also been obtained authorising the distribution of electricity 
in the district outside the town. 2 | 


NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—Mr. L. B. Schle- 
singer, at the meeting on Wednesday, said that having regard to the time 
it took to develop an electric lighting undertaking, they might congratu- 
late themselves upon the result of their operations. They had recently 
secured the contract for constructing and equipping the tramways on the 
Rhondda Valley, the contract price being about £227,000. 


OLDHAM, ASHTON & HYDE ELECTRIC TRAMWAYS (LTD.)—Mr. Emile 
Garcke, presiding at the meeting on Friday last, said the net profit last 
year was £6,285, or £186 less than in 1904. Owing to municipal tram- 
way competition they had lost about 72,000 3d. passengers, but they had 
carried more ld. and 2d. passengers. Their average profit per car-mile 
had been reduced. Expenses had been reduced, but there had been an 
increase in rates and taxes. The local authorities, instead of allowing 
the company to make the moderate extensions they had contemplated, 
had promoted tramways of their own which had not proved remunera- 
tive and were a burden on therates. The slight advantage to the travel- 
ling community of having tramways run by the municipalities at a loss 
would not outweigh the serious consequences of largely increasing the 
local rates and of doing an injustice to the pioneers of industry. The 
prospects of the current year were good, as agreements had been made 
with Stockport and Ashton Corporations. 


ROTHESAY TRAMWAYS OO. (LTD.)—At the meeting on Friday 
Viscount Emlyn moved the adoption of the directors’ report for the year 
1905. The total capital expenditure, including £24,820. 16s. on exten- 
sicn to Ettrick Bay, was £136,527. 9s, The revenue was £10,397. 2s. 10d., 
expenditure £8,320. 5s. 2d., leaving £1,576. 178. 8d. The extension to 
Ettrick Bay was opened for traffic on July 14, and the results during the 
54 months’ working had been so satisfactory that the directora consider 
they have in this extension a valuable asset in perpetuity. 


SLOUGH & DATCHET ELECTRIC SUPPLY CO. (LTD.)—The directors’ 
report stated that the capital expended during the year was £1,595. 108. 7d., 
bringing the total to £40,577. 18s. 2d. The equivalent of 8, 605 8 c. p. in 
lampe and motors is connected, an increase of 2,997 on the year. The 
total revenue was £3,231. Os. 7d., against £3,011. 7s. 1d. The total net 
profit available for distribution, after adding balance from previous year, 
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was £2,005. 28. 7d., and the directors recommended a dividend at rate of 
8 per cent. per annum (less tax), that £250 be transferred to depreciation 
and that the balance be carried forward. The directors are applying for 
& provisional order for Burnham, Farnham Royal, Horton, Langley 
Marish and Stoke Poges. 


SWANSEA IMPROVEMENTS & TRAMWAYS OO. (LTD.)—For the half- 
year ended Dec. 31, the gross receipts of the tramways undertaking were 
£23,178, an inorease of £7,816 over the corresponding period of 1904, and 
the expenses to £18,429, an inorease of £7,830. The profit on the half- 
year's working is £4,749. A dividend on the ordinary shares of 24 per 
cent. for the year is recommended. 


THAMES IRON WORKS SHIPBUILDING & ENGINEERING OO. (LTD.) 
—In the report for 1995 it is stated that the electrical engineering de- 
partment has been mainly occupied during the year with the electrical 
equipment of H.M.S. '* Black Prince," and as practically the whole of the 
auxiliary machinery is electrically driven, this has involved a very large 
amount of work. The department has also completed a considerable 
amount of the electrical work on the sister vessels, and it has also carried 
out the electrical equipment of a model testing tank in Paris for the 
French Admiralty. After payment of interest and preference dividend, 
the ordinary dividend is 5 per cent. (less tax) for the year. 


UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.)—At an 
extraordinary meeting on Monday a resolution was passed authorising 
the directors to raise or borrow any sum or sums of money for the pur- 
poses of the company not exceeding £5,000,000, in addition to the 
amounts which they are at present authorised to borrow. 


WATERLOO & CITY RAILWAY CO.—At an extraordinary meeting 
esterday the bill of the L. & S. W. Railway Co., which authorises the 
atter company to acquire the undertaking of the Waterloo & City Rail- 

way, Was approved. l 


WILLANS & ROBINSON (LTD.)—The directors’ report and accounts for 
the half-year ended Dec. 31 last show a loss of £1,201. 17s. 11d. for 
Rugby and £11,878. 2s. 1d. for Queen's Ferry, or £13,075 in all, which 
compare with losses of £8,616. 17s. 3d. and £14,285. 14s. 9d. at the two 
places respectively, or £22,902. 12s. in all, in the preceding half-year. 
These figures show a distinct improvement, and as the total amount 
reserved for deprc ciation is £15,873. 14s. 8d. it will be seen that the result 
of the half-year’s trading has involved nothing beyond a book loss. The 
conditions of trade are still highly unfavourable as regards prices, and 
the work of supplementing by new branches of manufacture the old. 
established but now less profitable speciality of the company is still in 
an early stage, In the most important of these new branches, the manu- 
facture of steam turbines, much success has been achieved, and the 
directors confidently hope that, so far as Rugby is concerned, the era of 
unprofitable working is nearly at an end. As regards Queen's Ferry, the 
directors think it is better to keep the works going, with a view either to 
developing a successful business, or to disposing of the works as a going 
concern, rather than to close them and face the very serious loss which 
would then be inevitable, The cost of production of boilers has been 
materially lessened by arrangements with the patentees in France, and it 
does not appear unreasonable to hore that better prices may again pre- 
vail. It is to be remarked that the comparison between the results of 
last half-yeat's working at Queen's Ferry and those of the preceding half- 
‘bed is in reality more favourable than is shown by the reduction of the 
oss upon the half-year's working from £14,285 to £11,873. In the pre- 
ceding half-year the loss at Queen’s Ferry was reduced by the receipt of 
royalties to the extent of £2,025 upon boilers made by sub-licencees, 
which did not arise in any way from trading operations at Queen’s 
Ferry. In the last half-year there is no such source of revenue. The 
company’s steel is becoming widely and favourably known. The accounts 
ehow that, upon the whole, the company makes fair progress towards 
recovery. Great attention has been given to the financial position, which 
is now satisfactory. 


WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)—AÀt the recent 
meeting it was reported that the equivalent of 5,676 8 c. p. lamps had 
b:en added during the past year, making the total connections 47,363 
8c.p.lampa. Including £480 from last year, the net profit was £6,027. 
A dividend at the rate of 7 per cent. has been declared for the half-year 
(making 54 per cent. for the year). 

WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—It was reported at 
the recent meeting that the number of lamps and motors installed on 
Dec. 31, 1904, was equivalent to 31,025 8¢p. During the year, 3,296 
were added, bringing the total to 34,321, of which 2,781 represented 
motor power. The capital expenditure amounted to £77,447. 1e. 2d., an 
increase during 1905 of £9,066. 1s. 9d. More than half the additional 
capital expenditure was for the buildings, machinery and mains to supply 
O:d Windsor, and the remainder consisted principally of expenditure on 
new mains in Windsor and Eton. The year's revenue from the lighting 
depaitment was £11,510. Os. 3d., and the profit on the department was 
£4,600, against £4,500. The installation department has not worked 
satisfactorily, and the result was a loss on the year's trading of 
£654. 98, 8d. The balance available for distribution, after providing for 
interest, loss on installation department, depreciation and directors' fees 
was £2,814. 122, 10d. A further dividend of 24 per cent. was recommended 
(making 5 per cent. for the year). 


WOKING ELECTRIC SUPPLY CO. (LTD.) The revenue for 1905 was 
£11,486. 4s. 6d. and the expenses 46, 769. lls. 4d., £676. 5s. 7d. from 
previous year makes £5,392. 183, 9d. After paying interest, preference 
dividend, and a dividend of 5 per cent. on the ordinary shares, placing to 
deprcciation £1,000, the balance was £497. 198. 11d., which has been 
carried forward. There are 870 consumers, representing an cquivalent 
of 33,735 8 c.p. connected, against 783 and 29,566 8 c.p. at end of 
the previous y«ar. Capital expenditure is now £85,893. 1s. Hd. and 


during 1905 3} miles of cable were laid, a new boiler and a second 400 kw. 
steam alternator were put down. 


WYCOMBE (BOROUGH) ELECTRIC LIGHT & POWER CO. (LTD.) — The 
report for 1905 states that the lamp connections have risen from 37,383 
to 40,983 8 c.p. The profit is £4,437. 6s. 5d., and after paying expenses 
amounting to £2,517. 18s. 10d., the balance is £1,919. 7s. 7d. The 
directors recommend a dividend of 4 per cent. for year. 


NEW COMPANIES, STATUTORY RETURNS, MORT- 
GAGES AND CHARGES, LIENS, &c, 


Ls — 


NEW COMPANIBS. 


CAPILLIFORM TELEGRAPH INSTRUMENT CO. (LTD.) (88,153.) —Reg. 
Mareh 27, capital of £25,000 in £1 shares, to acquire any inventions 
relating to electrical, telegraph and telephone apparatus and appliances, 
in particular to acquire the benefit of provisional protection No. 19,425 of 
1905, granted to E. Oldenbourg, relating to electro-capillary apparatus, 
and to carry on the business of electrical and mechanical engineers, 
manufacturers of electrical, telegraphic, telephonic and other apparatus 
and appliances, &c. Reg. office, 4, Trafalgar-square, London, S.W. 


CARNARVONSHIRE ELECTRICO TRACTION SYND. (LTD.) (88,230)—Reg. 
Marc): 31, capital £1,000 in EI shares, to carry on the business of con- 
tractors for publio works, tramway, railway, omnibus and van proprietors, 
carriers of passengers and goods, suppliers of electricity, accumulator and 
dynamo manufacturers, &c. 


WOLFRAM LAMPEN AKTIENGESELLSCHAFT, AUGSBURG.— This com- 
pany has been formed for the purpose of acquiring and exploiting certain 
patents relating to the use of tungsten or molybdenum in the manufacture 
of incandescent lamp filaments, &c. The capital is 850.000 m. (£42,500). 
The founders of the company include Herr Ign. Salzmann, of Vienua; Dr. 
Alex. Just, of Budapest; and Herren A. and F. Martini, of Augsburg. 
Dr. Just and Herr Franz Hanaman are the vendors of the patents. 


STATUTORY RETURNS. 


BRITISH WESTINGHOUSE ELECTRIC & MFG. CO. (LTD.)—In return to 
Jan. 1 capital is £3,250,000 in 500,000 preference shares of £5 each and 
75,000 ordinary shares of £10 each, all of which have been taken up. £5 
per share has been called up on the preference and £2,500,000 has been 
received. £750,000 is considered as paid on the ordinary. Mortgages 
and charges, £1,016,353. 


HART ACCUMULATOR CO. (LTD.)—The capital in the return to March 14 
is £60,000 in 40,000 ordinary and 20,000 preference shares of £1 each, of 
which 40,000 ordinary and 6,729 preference have been taken up. £1 
per share has been called up on 17,500 ordinary and 6,729 preferenca. 
£24,229 paid. 22,500 ordinary considered as fully paid. Mortgages and 
charges, nil. 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.) — 
Return to March 15 gives capital as £350,000 in 50,000 ordinary, 10,000 
first preference and 10,000 second preference shares of £5 each, of which 
21,000 ordinary, 10,000 first preference and 10,000 second preference 
have been taken up. £5 per share has been called up on 15,968 ordinary, 
10,000 first preference and 10,000 second preference shares of £5 each 
and £179,810 has been received. £25,160 is considered as paid on 
5,032 ordinary. Mortgages and charges, £90,000. Debenture stock 
iesued by company in conjunction with Notting Hill Electric Lighting Co., 


£152,500. 
MORTGAGES AND CHARGES. 


CONDUITS AND FITTINGS (LTD.)—£1,500 6 per cent. debenture:, 
created Jan. 30 and dated March 26, 1906, charged on the company’s 
undertaking and property, present and future, including uncalled capital, 
have been registered. No trustees. 


CITY NOTES. 
— 

MEMORANDA (April 5).—Bank rate 33 per cent. (April 5, 1906). Price 
of silver 293d. per oz. Conso 13—90! for money, 91—91} for 
account; 24 per cent. annuities 891—893. Consols Pay Day, April 4. 
Stocks and Shares Continuation Days, April 9 and 24; Ticket Days, 
April 10 and 25; Pay Days, April 11 and 26; Mining Share Carry-over 
Day, April 16. 


BABCOCK & WILCOX (LTD ) —The directors recommend a final dividend 
for 1905 of 8 per cent., with a bonus of 4 per oent., equal to 2s. 43d. (tax 
free), With the interim dividend in October, this makes the dividend for 
the year 16 por cent. and a bonus of 4 per cent., the same as last year. 


BERGMANN ELECTRICITATS WERKE AKT. GES., BERLIN.—The net 
profit for 1905 was 3,123,510 m. (about £156,175), against 2,773,449 m. 
(about £138,672) in the previous year. Dividends are recommended of 
18per cent. on the old shares (as last year) and 9 per cent.on the new shares. 

CLAYTON & SHUTTLEWORTH (LTD. )—The profit for the past year. in- 
cluding £5,607 brought forward, was £118,017. £11,601 is written off 
for depreciation, £5,000 is placed to reserve and £20,000 to reserve for 
capital expenditure. It is proposed to pay a dividend of 6 per cent. on 
the ordinary shares, carrying forward £6,759, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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Electric [II March 99 147 + 74 88 6, 262 - 1,095 
Cork : Oo. „ 39 878 | - 45 18 6,206 |- 27 
De. by Corp. ration .. ..... » 8l 686 | + 8 62 87,964 ＋ 10,999 
Douce | "no ME Gout WIE |r- 6 
200 099 999 eee 16 a 1 
— 833 Railway... a 80 | 92 | + 9 318 1,180 |- 83 
D 000 200 000 000 000 ces [T] 80 ! 4,120 = 257 118 87, E 88 M 1,318 
udley—Stourbridge.........| p 50 d " i 5 P = 45 
Best Ham —— : 81 76 + 41 y 49,816 + 6,915 
Gateshead & Dist. Trams... „ 9) gil} + 14 12 1074 T 5 
3 » 31 16.617 + 965 44 , 069,94 + 48,196 
d „ „ 31 118 = 11 18 1,586 + 115 
6 | 5» 23 207 - 87 52 14,568 + 1,100 
— TM Pe ra ce 99 39 199 - 11 12 2,297 + 96 
Gt. onnan ee Ny. . „ 11 | 1,831; + 109 18 ] + 840 
Greancek «| $», W | 546 | + 14 12 6,689 + 496 
Halifax > hu „ 93' 1283|- 11 62 | 79,47 + 3.968 
Blartbepoo sexe. p 2 967 | - 2 19 2,068 + 128 
Hastings Elec. Trams Co „ 80 848 „ 4.603 : 
Hull inn . „ Bt 106 143 53 | 118,688 3610 
Ilford Dist. Coun. . „ b 402 | + % / bi 28,808 + 1,128 
Ipswich Corporation... . „ 81 84 6 62 | 21,852 — 1,084 
Isle of Thanet ra % e. 57 81 287 = 79 : 26 6,645 = 647 
kC District.. T? 23 96 lac 9 13 000 — 5 
Kilmarnoc orporation eee 9 81 188 eee 46 7,081 | eso 
9 » UN 199 + 7 4 7&0 i 8 
Lanerks Oo. : » | T» H 2" : $18 pc + 2,873 
Fae 0% %%%. E 12 1 + 519 
Leta O unc: Ga 9 2: | DE x i 59 809,133 B 9,598 
ee, e Me ee eee OUI vr 
verhead Rly. ..| April 1 3,862 | - 187 18 | 17,973 - 1.80 
,Ilverpool Corpcraticn ...... March 24 10,415 | + 116. 12 | 121,708 |+ 6,666 
London County Council » 21 18,745 — 167, 61 (8,838,736 ＋ 96,412 
Maidstone e*7060090000000099009 6000 LI] 3l | "s - ^h H 9915 = 87 
soo oe 957 LI —- * 
Manchester Corporation .. „ 31 12,174 | + 281 52 665,834 i+ 88,668 
Linde 1 . 8 | 1762 | + 1% 13 | 29,089 j+ 1,149 
09» 60- „ „ „ „G „ „ „„ os: oe - ; ,056 T 21 
Metropclitan Dist. Railway} April 1 7,89] + 418 18 | 105,880 '+ 6,764 
*Metropolitan Elec. Trams.| March 23 3,190 | + 640 12 82,667 + 10,188 
. [T] 38 812 T 21 13 | 8,295 tT 211 
Wewoastle-on-TyneUurp....| „ 31 8,608 | - 28 62 | 197,167 n 4.866 
Newport Mon.) . ( , 31 525 — 16 26 | 14,162 + 989 
Horno Corporation PEE ES rus EN 
Oldham, Ashton & Hyde.. ' „ 23 5 - n 13; 59) |+ 98 
omia 5 April 1 1,789 — 334 1 | 1,789 |- 364 
. o oe. eas mr eee eee eee * 
Perth (W. A.) Mee Trams March 80 16501 | + 118 113 19,914 1,0:2 
i + à 
isa EE dd ' ry) 98 104 = 20 12 1,184 - 67 
ontypridd Listrict Coun. „ 81 165 ee 52 8,100 
Portsmouth Corporation. es As Ton " T T 29805 i+ 159 
ILL 99 i 
Preston Corporation. .. „ € 22 + 8808 noe oe E od 
000 00€ cee 7 : E31 = 83 ees ese | ees 
E t8 els Un mi s 
$9090000000000000000000- 79 + 
Balfoed O; exec o „ BIS 8,006 | + 970 | 52 | 229,878 '+ 18,4809 
Sheffield Corporation .. Apri! | 4.868 + 188 1 488 ýs 
206 coe — » | 
Southampton Corporation. March 28 766 | - 87 95 | 21882 |+ 46 
South. Corporation OLT) i [1] 28 224 - 88 52 18,891 + 1,063 
Southport Tramways... „ 23 | 252 — 11 12 2.719 4 17 
gi rt C 2 9? 2} 782 + 64 12 9,007 + 1.427 
Haie: bolas ration. » 80 746 | + 269 52 39,645 + 11,850 
Bonderh ard Corpn. A | 1 70 1,081 + 839 62 | 67,795 t 8,528 
— | [ue m | cue dr ure 
'aunton ......leesseso 5, 23 41 | - 2 12 485 ＋ 18 
Tynemouth and District e » 2J 163 | - 3 13 1.876 | — 187 
Tyneside Trams Co. . . . „„ 41 867 — 19 12 3.994 4 96 
Wallasey e 155 is 3l 697 | - 19 £2 13,001 ‘+ 1,030 
da rporation " 2) | 3M | 16 68 17,904 i+ 1, 247 
Ham € » 2d 1,18 | + 618 62 96,008 | + 41,146 
Weaton-super- are . r 21 | t2 T 8 12 <0 4 
Wolverhampton Corpn. ... „ 28 6.4 us P nide Su 85 
: Volverhampton District ... » 23 Uv7 | + 26 12 4,808 + 892 
Bh chart chere [1] 25 105 + a | 13 yi =< 249 
Ycrkshire W. R. " April 1 762 + 171 18 8,882 + 8,034 
Yorkshire Woollen Distriet March 23 869 | + 195 12 L. 547 + 8,182 
(e) These com are with the corresponding period e Gays. 
t Minus 2 d: va. § Pin: @ Aa. I Plus Mer To Partir electelenl. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The directors recommend 
a dividend on the ordinary shares at the rate of 5 per cent, per annum, 
tax free. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD. 
—Subject to confirmation by tbe shareholders, the directors have declare 
a dividend for the quarter ended Dec. 31 of 2s. 6d. per share, together 
with a bonus of 4s. per share, or 2 per cent., making a total distribution 
of 7 per cent. for the year 1905. The dividend and bonus will be paid on 
10th prox. The share register will be closed from May 2 to 9 inclusive. 


MANX ELECTRIC RAILWAY CO. (LTD.)—Subscriptions are invited for 
£200,000 44 per cent. irredeemable first mortgage debenture stock and 
£114,500 in £5 53 per cent. cumulative preference shares at par. 


ORIENTAL TELEPHONE & ELECTRIC CO. LTD.) — The directors recom- 
mend, subject to final audit, payment of the dividend on the preference 
shares and a final dividend of 4 per cent. on the ordinary shares (tax 
free), making 7 per cent. for the year. 

RAND CENTRAL ELECTRIC WORKS (LTD.)—The result of working for 
March was 964,000 units generated, yielding a gross revenue of £8,900, 
against 861,000 unite and £8,030 for the corresponding period of last year. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to a further issue of 3,000 £10 fully-paid ordioary 
shares of the Bournemouth & Poole Electricity Supply Co. (Ltd.), and & 
further issue of £1,500 £5 fully-paid ordinary shares of the Oxford Elec- 
tric Co. (Ltd.) 

SUBMARINE CABLBS TRUST —Coupons due 15th inst. will be paid by 
Messrs. Glyn, Mills & Co., 67, Lombard-streat, London, E.C. 


COLONIAL AND FOREIGN INVESTMENTS. 


E Price E ‘ DIVI- | BUSINESS, 
E NAMS, Wed.. JE DEND | WEEE TO 
April 4. DUE. | APRIL 4, 
a > 
8 „ izd High- Low. 
A est. 
% | anoden ame oe MEME E: 
d 0 2 „%%% ö 6 % 6 „ „„ 0 jar ze 
88. 6 Do. nt G 141—144 8 8| o at n 
3t.| 5 Auckland Elec. Trams 5 : | 
) 6 6 % % „ „„ ee 104 —106 4 14 3 = ee ee 
6 — Electric Trams. Invest. i 
| Oil. se coss heres TTE 1-4 ee ee Vs a's 
etl) Be tec e GR ai c5 2 
e n LJ v. - tos L] 
Bt. e | Bolumbis ‘ , N 
Def. e „%%% „% „„ 6 „ „460 ecce 120 —113 4 17 6 = e 3 
St. 5X ^ Do. Frei. Ord. S ............ IId 118 4 8 4| — Ud uo 
10| 6% | Do. 5 Oum. Perp. Pref. Stock. 7 —1.0 4 11 0 =» 10) = 
4(| 44% Do. per Cent. 1st Mort. Dbe. 108%—106%| 4 5 9 - = - 
1 4 Do. Vanoouver Power De eru : 15 0 Bm us "m 
Buenos Ayres Belgrano | me = 3: ee 
6| 8/0 Do. 6 Cent.*'A” Om. Prei 57 418 0 5 . ; 
t Do. ee ii 992590090900 909000600905000*200099 | 54—t 6 4 0 Lj * ee 
Bt. b Do. 5 Cen Debs. 0% %%%. 106 - 4 12 6 a L] 
Bt. b Do. bY and Deb. (red.) 6 „ „„ „% „ 102 —](6 4 18 0 - LI ee 
Bt. 5% | Buenos Ayres Elec. Trams (1901) 
909090000090 005209 9989 *2 997 99900009092 10) —102 4 19 0 ee . "P 
101| 532 Buenos Ayres Grand Nation 
54% Pref. Debs. ......... ..... 102 —106 5 4 3 T T - 
100 6% 1 Do. 6% lat Deb. Bonds........ 101 —16€5 b 14 0 ee er amS 
6| 8/6 | Caloutta Tramways (Nos. 1 to 105) 1 4 8 0 = 917 9, 
b 2 Do. Nos. 105,00 to 187,610 AAA 9 — ee ese ee ee 
10 | Do. 44x 1st Deb. (red). 106 —103 4 8 8| 2 i. 
)|0 cere Tram Shares. . 9-3 5 14 0 — je 
St. 5 Oelombo Trams & Lig. 5 Ist Mt.! ! 
Deb. (red) © — €99o» a$«00095929090*09* 102 —104 4 16 0 — = 
b; | Havana Elec. Ry. Con. Mt, 5% 4. 
$1,000 50 year Corp. Pd. 96 —9 , 3 2 - eed 
St. | Kalgoorlie Elec. Trams 57 A 
Teb. Stc ck 6 „ 6 % „ „„ „ ee Om es 3 91 —91. 91) 94 
St. Do. tz B Ditto 83 — 88 r 88,8401 
l| .. | Ln bon Elec. Tram Or). —)f As 111924 
1 0/4 Do. 67 Cum. Pref. ............ 14-18 |4 7 4 2x 
100 5% Do. 6% Reg. Moit. Debr, ec... 100 —h3 4 17 0 oe oe 
St. by | Madras Elec. Trams 5% Deb. Ptk. 108 - ICG | 4 14 8 Ja, Jul : 
100| 6% | Montreal Bt. Ry. Btg 5x Mort | 
4 e 8. ( a. t — 4 i a : oe 
Bt. 5% | Perth V. A) Bla Trams. 1st Mt. 
Deb. Stk. 66 2 6 66% „„ „ „646 „„ 15 —1CE $12 6 ee a ae 
.. $2 |¢3}a0 Paulo Tramway, Light ard | 
Power Co. $100 Stock 6 % „„ 143 - 147 b 7 8 eo . ee 
5% Do, 5% lst Mt. 6200 Db. % — 100% | 419 0 e — e 
ELECTRICITY SUPPLY. 
b 3, | Adelaide Elec. S'ply Co.6%Cu.Pr-| 41—'4 5 14 6 xi : T 
5; 8/8 | Ualeutta Elec. (1-30,000) ........ v- 9 | 4 6 6 = 91 — 
10 tX% | City of Wellington Elec. Lt. and | 
Power 596 Be LI 1st Db*. wens ae 50 — E2 4 16 0 ] ee 0 0 
. 6% | Cordoba Lt. and Power Co. lat Mt. 
Stk. 2 100 000 6% Bds........... 94 —9€ |5 4 0  .. š i 
1 .. | Elec. Ltg. & Trac. Co. of Aust. ; 
| 6% Cum. Pref. PETEERE] secco o 23-8 ee | ee as 
St. 5 Do. 574 Debs. 62 See ee oe ee „„% 85 —92 5 9 4 a . ee 
10 .. | Havana Electricity Co. Shares 731-81 — - 
100 5% Do. 5%Dbs.ise.at95,Scrip,allpd.| 93 —54 |6 6 8 .. 
St. 26/2 Inc ian Elec. Sup. and Trac. Co. 
Db. St. Rd. Prov. Certs..........| 111 1:45 5 0 5 11334 
115 88d Kalgoorlie Elec. Power & Lig. 
6 Cum. eee 8 -1 6 0 0 nd là * 
1 1/0 | Band Electrioo essen. 14-1 m = žė 
l .. | River Plate Electricity Co. Ord... 14 11 > is 1 . 
1 1/23| Do. 6% Non. Cum. Fre. ff lhi à w sce 
Bt. 6% | Do. 5% Deb. Stock ....—..—.... 101 —108 | 4 17 0 - Dess] va 
6 8/0 |tRosario Elec. Co. 6% Pref.(1-12,000) 6—5} 5 9 0  .. EA oH 
6 9/6 |t Do. (19,001-20,000) ........... . Ej—tà 8 5 0 xs is 
100 44% Royal Elec., Montreal 4}% 1st 
| Mort. Deb ............ eae 99 —102| 4 8 0 Ap,Octl = > m 
.. 6% Shawinigan Water and Power 6% l l 
. ^ | Bds, Seri e 101 —108/4 37 (0!) 4. 101 


* Ip oaloulating the yield, allowance has been made for aorrued interest, but not 
for red: mnrtion, t lix Dividend. 


--———p 


a fm ^alenlating the yields. allowance haa haan mada fan e c^mes ndi fad amani beh 2A Boe ad nene cc bl — 


A "e Twidand. t Tha London Rinse’ Poan.. 
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PUERUM COMPANIES' SHARE LIST. 
à | Last RATE V 
d mr NAME WREE TO 11 NAME. Wed., | YIELD- pee) WPEK TO 
m |DEND l Fe ED. |. APRIL a DEND April 4. W. APRIL 4. 
| Low- JJC ð CA EC E ERA NES MENT Low 
ELESTRIGITY SUPPLY. 4 EL na i F ELEGTRIG MANUFACTURING. &o. | 4 4 4. D 
101% | tBournemouth & Poole Elec. Sup. Ord. 113-19 | 516 6 ee „ ua Alliance Elec. Co. 5% Cum. Pref, .... 1 |5 6 6 - e 
1C! 4/6 Do. iar tele Pref . 10 —1(3 46 9 ee es ee 1 107 ' Aron El.Met.6 Om. Pl.. 1577) ud | - 27 
x n d Pref. ...——| 11-19 |5 0 0 zi 1.32 - 1, 74 Babcock & Wilcox Ord. .............. bi—4 417 9 oe 8:1 
88. „Do: uti per Gent Deb, Btock ( 106 —108 é 8 8 se ee | we 17 Do. «2090029999 seas ; s.” 9 15-15 8 16 10 | ee — 
5 2 t) EL Lt. & Power Bhares oe 415 8 i ied. Ses t 405 t Insulated & Helsby Oables Ord —7 |6 6 0 July, Feb - 
Bt. lst Debs| 108 183 4 5 0 a .. | “ee $- E 80 | Do. 6 —f} |416 0 Jan, July .. 
bj 5 Brorapton & Kensington Mise Bap. Ord £ |68 6j) 2 848 ' St. ( se| 108 -K 6 4 411 e - 
t Do. -— 00005000009 0009000€ zu 8 15 6 Mar, Sept m ee Bt. I —98 é 12 0 oe pe 
Bt. é Central Wer Db. Stock 102 ~ 8 16 8 f s = &g . I oe 1 l ee 19-58 ee eae t ee 
1 2/6 — End City). su Co. 41-5) 415 0 Feb, Ang, sg „I Bt. l 0—85 4 14 0 dA 5 es 
5 2/8 Do. ent. Pref. . . o cee 4 —5 S 4 30 0 Feb, Aug 44i 4 or E 3—1 ee — ae 
8$. 4 Do. é b. Stock (red. e00 00000. 9000990 101 —108 8 17 6 G oe PE 8 7 1 14—32 6 0 0 Mar, Sept emp 
5| 2 Do. Undertaking 4-4 5600; æ | #3) let. Do. 7 —99 4 11 0 jun July - 
B i se Do. oo as es ne 6 —4 .15 0 0 oe : e es St. 82 — £4 5 7 4 Jan, J oo 
8 Electric Bu — ü 5151 6 0 March. à 8 Bl 5,0. 14—04|5 4 0 Jan, July às 
St. * Do. per Cent. b, Plonk i ir 107 —1u9 | 4 3 6 Deo ..|108] |:08 5 Cum. Pre. . k4—6 4 5 é Jan, July - 
10! 7 | of on Electric 103—111 53 4 «|F ‘ang 1045) f f Bt, Cent. 1st Mort. Debs.(rd.) 191 zu ss Nov, May - 
10 en t Do. per Cen t. Cum. Pref. . . 18 —1« 4 6 6 Jan, July | 184] . 1 1 eliner Alkali Co. ^ —1|606 6 2d ES 
Bt. 2 Do s Do. 6 4% and De Deb. Stock (red. 90%. 12 128 8 19 í JD, Dec - ee hi Bt. eee 1st Mort. Deb. (red.) 0 οõ,j2t e 05 —100 $ 10 0 ee 
Bt. | 4 bi Sad Ded. Stock (red.) . ., | 101 — K3 |4 8 0| „ 103 .. || 1/994. & (Bhip) Telegraph es| 14—154 | 710 0 5 
B| 47 100uhty o Durham Elec,P.D.Ord. 2 pd. $21.34, | € 0 0 | April, Oct we 1| 734. |! UE 6eꝶ .. 2 . 1y—l1), | 5 8 0 EN - 
6 Be It t Do. Do. 5% non cum. pref. .... se. HW 4:5 8 April, g| 1 pton and Co, (Nos. 1 to 54000) .. 2-2 |3 9 0|Jan J m 
10! 6 "Bo. t per Gont. cum. Supply Ord. - 8—9 5 11 0 100 Do. 5 per Mort. Debs. (red.) at mid 6 2 0|Jan, July ge 
10 06/0 t. Cum. Pref, 908609009 000000 1:4—1$ é 16 0 Mar, Bept E à i 5 Dick, Kerr & Co, Ord............. *€6905000009 000 84— 5 8 0 Sept —_ — sx 
Bt. x ak 1 Deb. Stock (all pal paid) ) (red.) 109 —11 4- 0 4 H b t Do. 6 . D 0600009090009 955000 BRE ECS 6 =i 4 14 0 Sept = eae sos 
St. ie Do. d Deb. Bto 101 —108 4 1 6 ee 108 10. à St. Do. Deb. Stock .. *9»90000900996 c4 —106 é b e eo as 
p| 2/0 | Folkestone "Electricity Supply Co. Ord.  &-—5$ |416 8 a m b Edison Swan United("À "Bh. X43 pd.) 1¢—19 — | Feb, Aug M 
p 26 |t Do. 5 55 Pref | 6 —51 411 9 - we ||) me 5 Do. (85 paid) ... — — eB ~ | feb, Ang .- 
st. 4 Do. Deb. Stock (red -).. ...... 101 —104 4 6 6 - - | [gs | Do, 4 per Cent. Mort. Deb.Btock(rd.) £6 —£8 |411 0 | June, Dec s 
5 4/0 Hove ectrio Lighting coocoo» 999006002 8)—-9 4 14 0 * ee oe Bt. 5 t 5 Cent. 2nd Deb. 60. £0 —05 b 5 0 =e g oe 
st. 44% | Lof M. Neo. Et e 100 —108 4 7 5) =o es ae 6 on 's Elec. Corp. Ord. .... 33-4} |8 4 6 |EH-yearty E} 
5| 6/0 0. Mec Gent dut PE a rat .. Choe 8 Jux - [lnc Dod e Genk It art Di id miel 5o z 104 
*006050090000 000090 —7 à an, es - Electric er 1 — 10$ T 
805 Fan Do. 4 er Eng abo ae £8 “—JC1 3 19 2 F ..- ` ee ee of D 7 Blectrio Construction Co © 095000060006 coe % ra- 1 : i 2 uy an py 51 
O0. Der eer 2 — y y e.as — 
i RITE 155 b, ek) 101 xs 2 6] 2 | „„ st. Do. 4 per Cent. Ist MortDeb (rei) t9 —9à |é 7 0 | Jam = 
pi 2/44 Ord. . —-94 615 0 ie 71 10 a tric (1900) 6% Cum. Pref...| tà-ti |5 8 0 is - 
5 8/0 t. * 00609090000009090000005 b —E 6 7 0 i ae ee ee Bt. 4% t. Do. 4 per Cent. 1st ort. Debs. eer ge 0% — £6 4 8 0 e 
st. 42 Do: 4 Por Cent. 1st M e| 98 —101|. 8.19 2| Mr,Jn,8,D) ..| .. él Benl Ags h Works Ord. . , 225—184, | 5 11 0 | Feb, Aug 12 
6 10% t Metropo tan Electrio Bu sevo m e -f 6 5 0 A Oct 9 13 8 Do. & per Pref. .. e- eee · t -5 4 2 0 Aug euo 
6 Y Do. 4j per Cent. : ve.| 5-6 | 4 0 0 Jan. July | & | Esli st. Do. 4j per Cent. 1st Mt. Db. St. ....| 106 —110 T is " 
st. 44x | Do. 4$ per Cent. Deb. B 110 —53114| 38 10 0| Jn, Doo .. Ise: Do. Do. Scrip (5C7/ paid). 57 —59- m M NN 
St. 84% | „Do. r Cent. Mrt. Db.Btook(red.) 95 97 | 812 8 — . ,-; ie India Rubber, Gutta Percha, &c,Wrks| 1718 5 9 0 | Feb, Aug y 
100| 44% | Midlan 5 Dist ec. Lig Or.£9 pal 101 —1(8%1 4 7 4 = {108 |:0.3 || 10 Mather & Pistt 6 per Cont. Com .Pref.| 11 Asl 4 1 8 Her, 8. = 
10| 73% Now cane Se 114-1 | 6 0 0 Feb, Aug | 8 | .. 1 Riel ardsons ,Weatgarth & Co., Ltd. Ord| 72-3: |6 4 0 " 1. 
100 44% Po. 64% Deb r 101 1053 4 6 6 Jap, Jul7 e 3 Do. (4 Cum. Pref, .. — g—)y', 5 15 0 ee gs 
p| 8% | Newcastle Elec, 8u ply Ord. bre; HL =| 71 |6 411 Feb, Aug 7,4) 78 [Il st. Do. 49% Ferp. Dep. Stock. ps ob —101 | 410 0 E: p 
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100! 47 |, Do. 4% Mort. Deb. red 1007 {9 —100 | 839 7 | Jsp; July j1co | .. 100 Do, 4 per Cent. Deb. 1908 ..| 100 —102 | 3 13 6 | Jan, July i: 
1 8% 5 FBF i-;|8 6 8 Mar, Aug ; tViclere, Sons & Maxim, Lèd., Ord....| 9?5,-25 |613 0 8 fi 
100 44% To. 4 ai ` 8 ä 9—＋* ̃ſ . 101 14:7 6 | Jan, J c re J . |t Do. 57 Non-C um. Preference 3 J -i 4 0 0 we a 
10 9/ Notting B ectrio O osooso 00000c00000* 18 —14 6 8 0 March. PT "P St. t Do. b Non-Cum. Preferred. ...| 120 — 153 42 8 as 
1000 4 Do. 4 "Cent. iat Mt, Debs. ......| 07 —:9 | 4 1 0 ái e] st. Do. 47 lst Mort. Deb. Stcck Red. ..| 16 —107 | 3 14 8 3s 1053 
5 4 Oxi © 99900000000000000000000c '0e6)—7 4 16 0 March ee oa es 100 Lo. 417% ind Moi. Debs., Ac d TIE * 106 — 108 4 8 8 ee 108 1150 
Bt. 1x Do. 4% Deb. B ok bee. „ 90 —]01 8 19 0 el ee 6 W and Robinson 909069 609 609 096 11 -í a Apr, Ocd — 
6 7/6 8t. James' & Pall M ec. ... 9—10 |6 5 0 Feb, "Aug on] td 5 Do, 6 per Cent. Cum. Pref. ... 84-4 i Apr. Oot Se^ aus 
p 8/6 nei Loe on. E BE 1 7—8 4 7 0 Feb, Aug 14 Do. i -pel Cent. 1st Mort, Debs, . . £0 —85 | 414 0 ay Nov | 75 is 
2 4% Sue . „%%% um oo TELEGRAPHS, 
4 per n to ok enen 6 —Bu b 0 0 =æ ee oe 4 *African Direct Tel. (& Mrt. Deb. (red.) 9€ 101 8 18 6 J July ee ee 
n 4 tSouth London Electric Supply 8-8) |} 814 0 2e EU zs E A Telegraph . . . MS is Jn, Deo — "aes 
1 0/8 Bouth Metropn Elec. Lt. & ower Ord. 11— i, ee oe ee e» 1CC 5% Do. PA Debs, COOCOO 000000009 90006* t8 —fEt8 : s : FM ee 55 PES 
0 Cum. 22e. ee. 1— 5 2 0 ee ae ds St. 2470 merican 004000009000000000000 sve 000 cee —07 y, Ag, N 5 
si "e t Do. cats eiie Red. TT — 103 —1 6 4 5- 0 io "E p St: l Do. — 00€ ces 112 —118] 5 H 0 F, My. AG. N 113} 21 
5 2/6 Urban lectric © 000000900 eee 4 4 6 5 0 = =. as Bt. 10, Do. — 922 | 21 0 F,My I4 
5 9/8 t Do. Cum. * 040000005 000005 000000905 4 -f 4 17 6 3 bi'e ba t. Cable Cent. Deb. Stk Te - 4 1 0 Jn. 7.0 9.4 91 
St m t Do. 4 X1 Mort. Deb. .... *es mesos] 102 —1t4 | 4 6 6 os oe ee Cuba Submarine * 009001000000 00000000000 E 511 0 Feb, Aug ee us 
5 H^ Westm! Elec. Bup. Ord. eot ooroo: 3-113 6 4 u Mer, Bept 10 11 1C [10/0 Do. Preference 10 per Cent.. , ee 1? —18 6 11 2 | Feb Aug * és 
8 2/0 Do. „ Cum. Pref. b. — E45 4 10 0. e. ‘a s t p +Direct Spanish 0000 00090200000000000000: 8l I 11 9 April, Oct eo - 
p| .. | Do. Issued at 7/6 pre mir m sll paid 5y,—l 4% 3 i 8 i. t| 5/0 |t Do. 10 per Cent. Oum. Pref. . . .. tj—9 11 0 April, Oct sse 
E tara RAP WAY 15 bn j 6 Do. A per .|1002—1ca3| € 7 8|Jan,July | .. | .. 
St. 47 | Baker St. & Waterloo 4” Perp. D 100 —. 02 3 18 6 T -| I 96 tDirect United Staten Ang Di; .41-13|€6 50 Ir R uij . 
j| =- | Bath Elec, Trams Pref. 59 HIM ay E n e| n lucc] aay | Direct West In Db.(rà.) 100 —10x | € 8 0 | Jn, eej ee | 
100 Do. 6% Cum. Pref. ...... XR 11% 4 12 3 is 2| o> ||| Bt |2 — — 5 . 146 —14) | € 14 0 Ja, 4p, Ty. 00 143 
St. 49% Do. 4 3st Mort. Deb. ME Rd “lol —1 847 8 PE 121| 88.17 Do. Bj per Cent. Pref. Btook........... —{2 |816 6 sa ApJ ,01 9i 91 
St. 412 s ham Midland Trama (LIAC b. Bt. 101-108 | 4 7 9 ee o3) -- ist. Do. 4 Cent. Mort, Deb. Stk Btk. (rd.) 107 —109 | 8183 8 » Mov [1088 | .. 
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THE race for the production of a really good and market- 
able metallic filament incandescent lamp suitable for ordinary 
supply pressures still continues. 
lamps, which are the only onés on sale at present, are being 
threatened with several rivala, and the last of these is the 
„Wolfram lamp. This lamp, as its name implies, is to have 
a tungsten filament, and the method of making this is cer- 
tainly ingenious. From the particulars published in another 
column it is seen that the metal is first deposited on a carbon 
filament, and it appears that on heating the filament to incan- 
descence the carbon is absorbed, and a carbide of the metal is 
formed. The next process is the removal of the carbon by 
oxidation, for which three alternative methods are described. 
This. is, doubtless, the critical part of the process, for it is 


essential that the filament in its final form shall be hard, firm 
| MEM | tion for lamps giving light of different colours. 


` | however, prove useful for rough tests of carbon filament lamps 


and thoroughly homogeneous. 
— MÓ 


DR. ULBRICHT's spherical photomet-r, of which a description 
appears elsewhere in this issue, deserv.: attention for various 


The osmium and tantalum 


reasons. It isa practical and promising photometric apparatus 
for determining the mean spherical or mean hemispherical 
candle-power of a portable source of light by a single reading. 
It is not the first. attempt i in this direction, however. Perhaps 
the best-known | previous photometer of this ‘description is 
the “integrating photometer,” which was described by Mr. 


| C. P. MATTHEWS in a Paper before the American Institute 


of Electrical Engineers in 1902. In this design, the light 
from the lamp tested is reflected by a number of mirrors— 
arranged in a semi-circle around the ‘lamp—on to the screen 
of a Lummer-Brodhun photometer, and the constant of the 
instrument is obtained by direct comparison with a standard 
lamp. The Ulbricht design is an extension and at the same 
time a simplification of this principle, inasmuch as the reflecting 
surface is the whitened interior of a hollow sphere. This leads 
to greater accuracy, and, probably, to a saving in cost. One of 
the chief advantages of the new photometer is that it can be 
used for irregular sources of light, as is proved mathematically 
pnd experimentally by Mr. BLOCH. This valuable property was 
only obtained in Mr. MATTHEWS’ design by rotating the mirrors. 


THE ordinary methods of photometry by comparison with a 
standard lamp, excellent as they may be in skilled hands for 
laboratory work, are scarcely suitable for everyday testing of 
incandescent lamps by consumers or their wiring contractors. 
It is to meet the want of a simple instrument by which the 
candle-power of an incandescent lamp can be quickly measured 
with a fair degree of accuracy that the portable selenium 
photometer of Dr. ToD A has been devised. The apparatus, 
which we describe this week also reduces photometry to the 
pressing of a button, while the selenium “does the rest,” and 
it can be used by unskilled observers. The precautions 
which are taken to limit the time of exposure of the 
selenium cell and.to ensure a sufficient period of darkness 
between the successive observations should enable the cali- 
bration to remain fairly. constant. The tests given show 
good results in tbis respect, but we are inclined to think 
that if the instrument is manufactured in large numbers it 
will be difficult to avoid variations in the lasting qualities of 
the selenium cells, as their preparation is a rather delicate 
matter. The range of the instrument is somewhat limited, 
and it has the disadvantage of requiring a different calibra- 
It should, 


of ordinary candlc-powers, and for ascertaining whether lamps 
come up to a certain standard or are to be rejected. 
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AT a recent meeting of the Société Françaises de Physique 
on March 18th, M. Tunram described the results of a year's 
experiments undertaken to prove the existence or non-existence 
of N-rays. In those cases in which the experimenter knew 
whether the N-rays acted on the sulphur or not, the observed 
effects agreed in about 80 cases out of 100 with the expected 
results, but when the investigator had to rely solely on his 
observations, not knowing whether the N-rays were acting or 
not, the correct and incorrect guesses were approximately 
equally divided. The obvious conclusion is that they were 
guesses. On the other hand, Mr. GUTTON recently published 
some photographs showing the effect of N-rays on the sparks 
from a Hertzian oscillator. The N-ray remains a mystery. . 


r 


A new automatic telephone system, the Lorimer, is being 
developed on a principle differing from other automatic 
telephone exchanges that have been put on the market. 
In the Strowger system and developments from it, a step- 
by-step mechanism is needed for every subscriber’s line, 
but in the Lorimer system the step-by-step device is asso- 
ciated with what corresponds to the operators’ cords in an 
ordinary exchange. In this way the amount of complicated 
mechanism is lessened. At the exchange end of each line 
a device is necessary for the selection of a “cord,” but 
this, we believe, is comparatively simple compared with 
the step-by-step mechanism itself. In the. event of all 
the cords being engaged, the call is stored up, not at the ex- 
change end, but at the subseriber's instrument, until the con- 
nection can be effected. The idea is ingenious, but, as in all 
such systems, it appears that there will be considerable com- 
plication in the case of large exchanges, and that junction 
work will hardly be feasible. The extra cost of the subscriber's 


instrument must also be taken into account, and probably the 


cost of the exchange equipment will also be greater than that 
of a manual switchboard. The cost of operating exchanges of 
a couple of hundred subscribers is not great, so that it is 
doubtful whether there will be a wide field of utility for the 
invention. As we understand that an experimental exchange 
may be put down in this country, however, we await its advent 
with interest. 


————————m eii 0 — — 


Technical College Finsbury Old Students’ Association. —AÀ 
meeting of old students of the Finsbury Technical College, at 
which Sir Owen Roberts, M.A., D.C.L., J.P., has kindly con- 
sented to preside, will be held at the Technical College, Fins- 
bury, on May 8th at 8 p.m. Any old student who has not 
received a notice of this meeting is invited to attend. 


Cable Interruptions. Date of Interruption. 


Tarifa—Tangier .......... 3 Jan. 18, 1904 
Jamaica - Colo/ůͤn n Jan. 10, 1905 
Cadiz—Teneriffe ..... ————Á— ety July 20, 1905 
Tangier diene CH nro » Feb. 17, 1906 
Santa Lucia—8t. Vincent................ ꝑ Feb. 19, 1906 
Porto Rico—8t. Croix .................. e. Feb. 26, 1906 
Trinidad— Demerara ................. eee ꝗ April 10, 1906 


Manchester Section of the Institution of Electrical Engi- 
neers.— The report of the committee of the Manchester Section 
of the Institution for 1905-6 states that the number of 
members at the close of the session, including studente, was 
169, as compared with 764 last year. The Students' Section 
has had a very successful session, the membership having 
increased from 306 to 324, and the average attendance at the 
meetings being 82. 


Metropolitan District Railway.—The Metropolitan District 
Railway have announced their intention of permanently dis- 
continuing the use of the middle doors on their electric railway 
carriages, in consequence of several minor accidents having 
taken place through passengers being crushed between them. 
It is intended to use the space thus available for seats. It 
will have BS noticed that since Monday last the middle doors 
have been $ut use, but the additional seats have not yet 
been fitted M — 

Golden ing of Sir William Crookes.—Sir William and 
Lady Crookes celebrated the fiftieth anniversary of their wed- 
ding on Wednesday. A very large number of congratulatory 
telegrams and messages were received, not only from friends in 
different parts of England, but also from Europe, America and 
Africa. In the evening a reception was given at the Empress 
Rooms, Kensington, when abeut 400 guests were present, 
including nearly ali the leading men of science of the country. 
Sir William Crookes reaches the age of 74 this year. 


Boiler Explosions.— The annual report for the year ended 
June 30, 1905, of the Secretary of the Board of Trade upon the 
working of the Boiler Explosion Acts of 1882 and 1890 has 
just been published as a Parliamentary Paper. During the 
12 months 14 persons were killed and 40 injured by boiler 
explosions, and this is a considerable reduction over the figures 
for previous years, for during the past 22 years the averages 
are 28 and 60 respectively. The report ascribes the reduction 
in the number of serious explosions to the decrease in the use 
of steam as a motive power and to the successful operation of 
the Boiler Explosions Acts and those provisions of the Factory 
and Workshops Act of 1901 which render compulsory the 
periodical inspection of all boilers used in factories and work- 
shops. The paper contains, as an appendix, a summary of the 
reports of those eases in which formal investigations were 
made, but none of these are of extreme interest, the greater 
proportion of them referring to small boilers for miscellaneous 
purposes in which, for the most part, the explosions were due 
to extreme age of the boiler or improper treatment. 


Patent Law Amendment.— The President of the Board of 
Trade (Mr. Lloyd-George) received on Monday a deputation 
relating to an amendment of the existing patent law. Sir 
William Holland, M.P., who headed the deputation, said that 
their objeet was to urge the necessity for legislation by which 
all British patents which were not worked within the United 
Kingdom after the lapse of three years from the date of appli- 


cation should be forfeited. Several speakers followed, and 


gave instavoes to illustrate how industries had been handi- 
capped in this country by the absence of a compulsory working 
clause, Which, it was stated, is insisted upon by Germany, 
France, and other countries. Sir Joseph Lawrence said he 
would be satisfied with the German law, but suggested another 
deputation to discuss details. Mr. Lloyd-George in reply 
stated that, although he was very much afraid that no action 
could be taken this year, he agreed that something should be 
done, although for the moment he thought there was no sub- 
stantial difference between our law and the German law. 
the Act of 1902 there was compulsory working in principle, 
and he would like to know where this Act had broken down. 
He accepted the principle which the deputation had in its 
mind; but, in putting that principle into operation, care must 
be taken not to punish the British inventor while they were 
trying to get at the foreign monopolist. 


Iron and Steel Institute. Arrangements have been made 
to hold a joint meeting of members of the American Insti- 
tute of Mining Engineers and of the Iron and Steel Institute 
in London during the week commencing July 23, 1906. 
The Lord Mayor of London has kindly consented to act 
as chairman of the London Reception Committee, and a 
varied programme of entertainments, visits and excursions 
will be provided. Meetings for the reading and discussion 
of Papers will be held on the mornings of July 24th, 25th 
and 26th, with visits to works in the afternoons, The Lord 
Mayor will give an evening reception at the Mansion House 
on July 24th. On July 25th there will be an entertainment 
in the evening at the Earl's Court Exhibition, and on July 36tb 
at the Crystal Palace. On July 26th the annual dinner of 


THE ELECTRICIAN, APRIL 18, 1906. 


1039 


the Institute, to which the American visitors are invited, will 
be held, by kind permission of the City C tion, at the 
Guildhall. On July 28th a visit will be arranged to the blast 
furnaces of Messrs. Butlin & Co., at Wellingborough. Detailed 
particulars will be issued later. After the meeting in London, 
a tour will be arranged for the American visitors to York, 
Middlesbrough, Newcastle-on-Tyne, Glasgow and Edinburgh. 
As an alternative excursion a number of the American visitors 
have been invited by the local reception committee for the 
summer meeting of the Institution of Mechanical Engineers 
to take part in the Cardiff meeting of that society. 

Borough Polytechnic (London).— Last Saturday visitors were 
invited to inspect the annual exhibition of work done by 


students of the Borough Polytechnic Institute. The number 
of students has been continuously growing, and at present 
more than 2,000, mostly evening-class students, are receiving 


is bemg made in the electrical 


instruction. Steady pro 
irection of J. Henderson, D.Sc., and 


laboratories, under tho 


the equipment is now being extended to include heavy elec- 
trical machinery. Electric testing in all its branches will still 


remain the prote feature of the electrical department, 
however, an 


in conjunction with a suitable switchboard. 


car. 
furnace were on view in the chemical laboratory. 
lurgical department is to be set up in the near future. 


neighbourhood. 


Portrait of Mr. R. Kaye Gray.— At the last meeting of the 
Institution of Electrical Engineers a portrait in oils of Mr. 
R. Kaye Gray was presented to him as a mark of esteem on 
the part of the members. Sir Joseph Swan, as chairman of the 
committee which organised the presentation, in a few remarks, 
referred to the several exceptional features which marked the 
In the first place his term 
of office was exceptionally long and necessitated an unusual 
amount of work owing to the International Telegraph Con- 
ference being held, and this work was added to by the very 
much lamented death of the secretary, Mr. W. G. McMillan. 
In regard to the International Telegraph Conference, not 
only did the onus of entertainment of the visitors and the 
ladies who accompanied them fall largely upon Mr. Gray, 


tenure of Mr. Gray's presidency. 


but much of the expense was also borne by him. Thus arose 


the desire to commemorate Mr. Gray's presidency, and the 


result was that they wished to present him with his portrait, 


which had been painted by Miss Beatrice Bright, daugliter of 


the late Sir Charles Bright, a name famous in the telegraph 
industry. Therefore, on behalf of the subscribers and the Insti- 
tution generally Sir Joseph asked Mr. Gray to be good enough 
to accept the portrait and to allow a duplicate to be placed in 
the Institution. Mr. J. Gavey, the President, said that a large 
number of members were unavoidably absent that evening, 
and he had received letters from Sir A. B. W. Kennedy, 
Messrs. S. Z. de Ferranti, Mark Robinson, J. F. C. Snell, C. H. 
Wordingham and others. Mr. Gray, in thanking the Institu- 
tion, said he hardly knew what to say for this very great 
kindness towards him, in fact it was impossible for him to 
express himself in any words. He would only like to say that 
it was a very nice feeling that had prompted the committee to 
entrust the work to Miss Beatrice Bright, who was the daughter 
of his very old friend and master, Sir Charles Bright. He had had 
the pleasureof serving under Sir Charles Bright fora considerable 
time, and there was no kinder man than he. The President 
then proposed a formal vote of thanks to the committee and 
especially to Sir Joseph Swan, the chairman, and Mr. W. H. 
Patchell, honorary secretary. The vote of thanks was carried 
unanimously, and Sir Joseph Swan and Mr. W. H. Patchell 
thanked the members. Miss Bright is the painter of two of 
the portraits in the lecture room of the, Institution of Civil 


the teating equipment is quite complete and up 
to date. A photometer room is also provided. Both continuous 
and alternating currents "i available, and continuous current 
at any voltage is distributed to a number of wall plugs in the 
main testing laboratory by means of a large set of accumulators 
À recent addition 
to the mechanical engineering department is a complete motor 
Some samples of steel made in the Heroult electric 
A metal- 

During 
the last year some £1,600 from the London County Council 
were spent in enriching the equipment of the Institute, which 
does good work technically, physically and morally, in the 


Engineers—viz., those of Sir William Preece and Sir Guilford 
Molesworth. She also recently painted a portrait of Dr. 
Alexander Muirhead. 

Corpuscular Theory of Matter.—At the Royal Institution: 
on Saturday, in the closing lecture of the series, Prof. J. J. 
Thomson referred to the conclusion reached in the last lecture, 
that the number of corpuscles in an atom could not be a very 
large multiple of the atomic weight, and remarked that this 
result seemed to be strongly negatived by the existence in 
many spectra of an enormous number of lines, Each spectrum 
line is supposed to be due to a charged particle in orbital motion,. 
and on this supposition Lorentz showed mathematically that 
the effect of & strong magnetic field should be to intro- 
duce into the radiation two new frequencies, one less and 
the other greater than the original. The lecturer illus- 
trated this by experiments on a gyroscopic pendulum. This 
effect is that discovered by Zeeman, who has found that 
practically every line of, for example, the iron spec- 
trum shows these multiple periods under magnetic force. 
Thus, to maintain the view arrived at last week regarding 
the small number of corpuscles in the atom we must inquire if 
all spectrum lines are really due each to single corpuscles. 
Prof. Thomson expressed himself as inclined to the belief that. 
under the great E.M.F.s of the electric spark used in produc 
ing the spectra, combinations of corpuscles are formed which 
behave as units in the Zeeman experiment. Absorption spectra 
appear to support this view. Thus, the number of corpuscles 
in an atom cannot be calculated from the number of spectrum 
lines, That the groups here occurring are electrically charged 
can be shown be introducing a little lithium chloride at one 
pole of the spark of an induction coil. The colouration spreads 
along the spark or is confined strictly to one pole according to 
the sign of the discharge— i.e., the radiating groups are 
carried decidedly in a definite direction. Prof. Thomson 
next sketched briefly some of the speculations arising out 
of, or explanations made possible by, the corpuscular 
theory of matter. The most important point touched 
upon was the remarkable discovery that if the secondary 
radiation emitted by elements under the influence of Röntgen 
rays be measured by the ionisation it produces within a milli- 
meter of the surface of the substance, numbers are obtained. 
that rise steadily with the atomic weight. If the ionisation be: 

lotted on an atomic weight base a curve of such definiteness 
18 obtained as may prove useful in the future in fixing doubt- 
ful atomic weights. The application of the corpuseular theory 
to the explanation of the electrical eonductivity of metals has 
showh that we must admit that a kind of corpuscular dissocia- 
tion is continually taking place in a conductor, so that there 
are always numbers of free corpuscles ready to move under 
any E.M.F. applied. Further, if the free corpuscles be 
regarded as capable of carrying heat, then the ratio for 
ditferent conductors of thermal to electrical conductivity can. 
be calculated. It is remarkable that the calculations on this 
basis agree very closely with the experimental results. 


ARRANGEMENTS FOR THE WEEK. 


WEDNESDAY, April 18th. 
RovAL METEOROLOGICAL Society: ` 
7:J0 p.m. Meeting at the Institution of Civil Engineers, 25, Great 
George-street, Westminster, when tbe following Paper will be 
read: Some so-called Vagaries of Lightning reproduced Experi- 
mentally," by A. Hands. 
THURSDAY, April 19th. 
INSTITUTIUN OF ELECTRICAL ENGINEERS: DEEDS Locar SECTION. 
7.J0 p.m. Meeting at the University, Leeds. The Election of 
Officers for next Session will take place, and the adjourned Dis- 
cussion on the following Paper will be taken: The Cost of 
Electricity per Unit from Private Electrical Plants," by Wilson 
Hartnell. : 
FRIDAY, April 20th. 
N JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 
„Recent Developments in the Construction of Suction Producer 
Gas Plants," by W. A. Tookey. 
SATURDAY, April 21st. l 
BinMINGHAXM AND District ELECTRIC CLUB. 
7:30 p.m. Meeting at the Colonnade Hotel, New-street, Birming- 
rex oen a Paper on “Submarine Cables” will be read by W. 
mith. 
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. RECENT EXTENSIONS AT THE MANCHESTER 
ELECTRICITY WORKS. 


(Concluded from page 1005.) 


The Stuart-street station, with its capacity of 16, 500 kw., 
‘takes the greater part of the load at Manchester, and the load 
factor is so good that the works costs are very low indeed. 
During January last they averaged 0:248d. per unit generated. 
In these works, just as in those at Dickinson-street, extensions 
and modifications are constantly being carried out to keep up to 
date with modern practice. Even before the works as originally 
designed were running, large extensions had been commenced, 


almost doubling the capacity of the station. These are now. 


complete, but modifications of the switch gear are already in 
hand. Figs. 7 and 8 show the works in sectional elevation and 
lan. The boiler house on the left of these figures and the 
eft-hand half of the engine room represent the first part of the 
station, designed by Sir A. B. W. Kennedy in 1901, and 
rapidly pushed through to completion for opening in the fol- 
lowing. year, for the existing works were fully loaded. In the 
meantime extensions were entrusted to Mr. G. F. Metzger, 


who was then chief engineer, and Boiler House No. 2 was built, 


and the two 3,750 kw. sets on the right-hand side of the engine 
room were put in hand. The plan of the works is an interest- 
ing example of the alternative methods of design, as in the one 
case the boiler house is at right angles to the engine room, and 
in the second case parallel to it. 
WThe boilers in both boiler houses are of the B. & W. water- 
tube types, and coal for both is brought from the Park Station 
of the Lancashire & Yorkshire Railway on a line across 
Clayton Vale 8 mile long. This line is built largely on an 
embankment and, together with the coal depot and bunkers, 
cost some £85,000. Outside each boiler house are two hoppers 
holding 400 tons each, but this 800 tons is but a fraction of 
the entire coal storage capacity as over 6,000 tons can be 
stored in the bunkers over the boiler houses. These are filled 
‘by: chain coal-conveying plant. 

Allthe generators have been supplied by the Electrical Co. 
The older part of the engine room contains six 1,500 kw. 
three-phase 6,500 volt machines driven by vertical cross com- 


pound Yates and Thom engines, and three auxiliary 200 kw. 


continuous-current sets driven by Willans engines, while in 
the newer part are the two 3,750 kw. machines already. men- 
tioned, which are driven by Wallsend Slipway & Engineering 
Co. 's engines. These latter engines are of the marine vertical 
triple expansion four-crank type, with two L.P. cylinders. 


The dimensions are as follows: H.P. cylinder 39in., M.P. 


cylinder 68 in., L.P. cylinders 72in., stroke 60 in., speed 75 revs. 
per min. Willans barometric condensers are used for the 
older sets and Mather & Platt surface condensers for the large 
new ones, each engine having its own condenser. Part of the 
condensing water is obtained from the Ashton-under-Lyne 
canal, but this is not sufficient for the purpose, and a number 
of cooling towers have been erected (four Klein, three Wheeler, 
and three Balcke). The three-phase generators are all of the 
well-known A.E.G. tangentially 3 ttern. In the large 
sets the magnet wheel, which acts as flywheel, is in four sec- 
tions. The periphery of the flywheel is surrounded with a 
collar of lamination and the poles, which are also laminated, 
are attached to thi& by a dovetail and key in such a manner 
that they can be withdrawn in a direction parallel to the shaft 
without shifting the stator. The stator is built in three sec- 
tions, forming a circular ring of iron clamped between two iron- 
end plates, to which the tangential stays are fixed, the outside 
of the core being exposed to the air. In addition to this, the 
usual ventilating ducts are provided. There are six slots per 
pole per phase, and the windings are placed in micanite tubes. 
A 7:5 mm. air-gap has been adopted. The weight of the stator 
is 64 tons, the magnet wheel weighs 117 tons, and the total 
weight of the generator, including shaft and bearings, is 235 
tons. The machines are star connected. 

In addition to the main machines in the station and the 
auxiliary D.C. machines already referred to, there are two 125 kw. 
and two220 kw. motor-generators, which can be used in place of 
these for excitation purposes, pump motors, station lighting, 


&c.; and four 300kw. motor-generators and a balancer in 


| the engine room forming the local sub-station for lighting the 


district near the station and supplying power to the immediate 
tramway routes. 

The switchboard of the older part of the station was put in 
by the Electrical Co. The H.T. switches are of the hand- 
operated flare type, and the board has the disadvantage of 
fuses, a practice which is practically obsolete now for main 
H.T. switchboards. As this plant was only completed in 1902, 
it shows how rapidly practice changes. The same applies to 
the Ferranti fuses and switches on the Ferranti board, which 
was put in for the local sub-station. These fuses have been 
taken out and bridged over, and Witting-Eborall oil switches 


with time element relays and tripping coils have been put in, 


B.T.-H. motor-operated switches were installed for the gene- 


ator panels of the two large machines, but it is found that 


the relatively slow action of these compared with other switches 
in the station has resulted: in bad synchronising on many 
occasions, and they are being supplemented with hand-operated 
Ferranti switches of the new pattern for synchronising purposes. 
Westinghouse switches are used for the H.T. feeder panels. 
The chief sub-station is known as the “ 5 ” sub- 


station, not on account of the shape of the building, but 


owing to some historical associations connected with its 
site. It contains six synchronous motor-generator seta, each 
rated at 220 kw., and one 100kw. balancer supplied by the 
Electrical Co. and two 300kw. sets made by the General 
Electric Co. Of the six Electrical Co. sets, four are for trac- 
tion and two for lighting, while the other two machines have 
been wound so that they may be used for either service. 
In addition to these a 500 kw. La Cour motor converter, 
similar to those at Dickinson-street, is to be installed. Cur- 
rent is supplied to the motors at 6,500 volts. The traction 
sets are each fitted with an exciter on an extension of the shaft, 
The fields of the motors can, however, also be excited from the 
lighting 'bus bars, as is done in the case of the lighting sets. 
The combined sets are excited from their own continuous 
current terminale. Both high and low-tension switch gear was 
supplied by the Electrical Co. | 

There are ten sub-stations in Manchester from 320 kw. 
capacity upwards, on similar lines to the Polygon sub-station, 
and ten from 400 kw. to 1,600kw. capacity, built slightly 
differently. The largest of these is in Oldham-road, and con- 
tains four 300 kw. and two 150 kw. synchronous motor-gene- 
rators (by the General Electric Co. and the Electrical Co. 


respectively), which can be used either for lighting or traction, 


and a 100 kw. balancer. In this case, also, as at the Stuart 
street and Polygon sub-stations, La Cour motor-converters are 
to be put in for extensions. The switch gear is of the old 
Ferranti type, and is being modified as at Stuart-street, and the 
original low-tension switch gear is also undergoing altera- 
tions. | | » | 

The Polygon sub-station is the headquarters of the mains 
department, and also of the motor-hiring business and the 
meter-testing and instrument-standardising laboratory. The 
motor business is an important part of the work of the elec- 
tricity department, for over 10,000 H.P. is connected to the 
mains, of which about 3,000 H.P. is supplied by hired motors. 
This includes both continuous-current and three-phase con- 
sumers. Among the latter are the works of Messrs. Beyer, Pea- 
cock & Co., whose consumption is about 1} million units per 
annum, and whose maximum load is 500 H.P. The sheet-wire 
and rolling mills of Messrs. Johnson & Nephew are also ex- 
tending the use of electric driving in their works, and it is 
expected that their annual consumption of energy will be 
between two and three million units. Another large consumer 
is the chemical works of Peter Spence (Ltd:), at which about 
half a million units are consumed, with a maximum load of 
250 H.P. The department has also concluded negotiations for 
a large power supply to the works of Messrs. Mather & Platt, 
Hans Renold (Ltd.), Sir W. G. Armstrong, Whitworth, & Co., 
and many other large works. 

The testing and motor department is, for the convenience of 
control and better organisation of the work, divided into three 
sections known as “meter,” motor,“ and “ mains" Each 
section is managed by a senior assistant, acting under the 


T 
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direct control of the head of the department, who is himself | The work of the department is extremely varied, and 
directly responsible to the chief engineer for all the work done. | includes the following principal features :— 


The junior assistants stick at one job, and consequently become | Meter Section.— Testing, calibrating and repairing of all house service 
expert at it, but they are given the opportunity, when the | meters. Testing, calibrating and repairing various — of switchboard 


a 


mE T^ «| 


——ü—— — — — — D 


Ss BOOT 253 RES e 77 mmi 
p py ee V Bie : i as ah te ; ME 
Eje pestes ese: 7 = HE 
" mum * pan mu Hp wn e 0 in 
= * : 
! k en L m í 2 * á 


| 
—— x ͤ ͤß— ͤ —— — — — — | * 
pp — e i 
1 
— — — — — <7 NEHS — — : = * 
aa ae = SS Se SSE - 
: pa 
144 , 1 $ ea Ree T 
` E * * * 11 ote . 4 5 1 * * ' 
, " , ^ a » | s ij! 
iy 19 ale "T ` ` , "n^ g — y b " 
: T t | r E 125 WEM H $ 4 i "e 
" * ; ; M gi 3 
— | 5 
FOE d © | 


eas 


D 
1 aS A 


| FLU 


PAS Ze) "peters 
" wl qu 


D . 
" , 


2 
e UA 


W 


FiG, 7.—Cross SECTION or STUART-STREET "incid STATION. 


ELECTRIC 
LIFT 


-"o——— ———2— 222 9-9» 


we cM RÀ Ü— edem Bw meme y 


| x eee PEN O R ox G. hl AN 
2 SMITHS TTERN: STORES | 2 GAL NS 
SHOP | — 
5 F N a hg 66 Te 
^ 


^M ACHI! SHOP 9 7 


—— "n. = — — — — = = — — —— 


JOINERS SHOP . PUMP ROOM 


928 
3G] 


( ou 
- 


112. mit e er^. pM 


rfr mm PAY 8 c p r^p: -- 


ia aan iia sii 


—— N ; 1-- 


2 3j E db dri gn 


Lp died A 7 17 then Adi jà Mem boo +m: 


gt ee = 


EXCITERS P BALANCER ; 
DB — mpm oes" Pier 


GENERATORS 


— — —— — — —— 
— — — — — 2 ee —— — 


; uf Scale of Feet 
— c. s 0 20 40 60 80 100 120 140 
> ee —A— 


Fic. 8.—PLAN or SIUABT- STREET GENERATING STATION. 


occasions arise, of changing to another section, and thus | and other instrumenta used in the different generating and sub- station 


becoming conversant with the whole range of the work. This, and in the department itsell. A of various e i 
of lv fai the aal t high, and testing and other similar purpose j 
course, is only fair, since the salaries are not high, and some | ` Motor Section, Testing of m i N 


return in the way of education is due to them. hiring-out purposes. Fixing of tors and star el = AW 
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premises. Repairing of motors and starters on consumers! premises. 
Repairing in department workshops motors, &c., damaged on circuit, 
including the re-winding of armatures. F 

Mains Section, — Insulation tests on all new cables laid. High-tension 
pressure tests when necessary. Periodic insulation tests on all lighting 
and traction feeders, both high and low- tension. Localisation of faults 
on high and low-tension feeders and distributors. Miscellaneous tests 
for electrolysis, conductivity, &c., when necessary. Photometric tests. 

The department is one of the best equipped of its kind as far 
as central stations are concerned, and the general arrange- 
ment is such as to admit' of the work being carried out on a 
scale of ‘considerable proportions, but, at the same time, accu- 
rately and commercially. One of the principal features of the 
equipment is the centring of all control at specially-designed 
switchboards, thus doing away with straggling leads, and elimi- 
nating the possibility of accidents to instruments, &c. 

The equipment of the ** Meter Section” comprises the neces- 
sary tables and racks on which the meters are fixed for test- 
ing, all being provided with terminals and 'bus bars connected 
to the various batteries, and from which current for main 
circuits and pressure for shunt circuits can be obtained as 
required. Current for these purposes is distributed from a 
large central switchboard built up of four panels. Three of 
these panels control chloride batteries, each consisting of 10 
cells; two of the batteries are of 600 ampere-hour capacity 
with a maximum discharge of 350 amperes and the third of 
120 ampere-hour capacity with a maximum discharge of 
420 amperes. For large currents, the three panels can be 
paralleled and the united discharge of the three batteries 
obtained. The current is regulated by controllers operating 
resistances in parallel, the resistances consisting of approxi- 
mately 1, 10 and 100 ampere units, a gradual regulation below 
1 ampere being obtained by means of Lord Kelvin's patent 
drum rheostats. Practically any steady direct current may 
be obtained from h ampere up to 1,000 amperes. These 
batteries are charged by means of a motor-generator, con- 
sisting of a 400 volt motor driving a dynamo having an 
output of 120 amperes at a range of from 15 to 35 volts, For 
heavy currents this generator can also be thrown in parallel 
with the batteries when required. | 

The fourth panel controls the circuits from 280 small 
“ Tudor” cells, having a maximum discharge of 5 amperes and 
a control giving any voltage from; volt to 500 volts, by 1 volt 
steps. These circuits are used for lamp-testing, voltmeter: 
testing and the shunt circuits of watt-hour meters, &c. 

Each of the curreht panels is fitted with Weston ammeters 
of three different ranges, which are used as sub-standards for 
the ordinary meter testing, these standards being instantly 

checked, if necessary, by being thrown into series with one of 
the three Kelvin balances or the various shunts connected to 
the potentiometer. The balanc-s have ranges of 10, 100 and 
600 amperes. The potentiometer is provided with 1:5, 15, 
150 and 1,500 ampere shunts. The large shunts are fixed in 
the meter test room near the main switchboard, and potential 
leads only are carried into the laboratory. Various Evershed 
and Weston voltmeters,are used as sub-standards of pressure. 

All motor meters are éarefully tested at full, three-quarter, 
half, quarter, one-tenth and one twentieth loads by quick 
timing methods, the gearing in addition being tested by long 
dial tests; tests are also made for starting current, insulation 
resistance, &c., and the meters are carefully overhauled 
mechanically. The calibration of meters containing permanent 
magnets is extended over periods of not less than six weeks, in 
order to eliminate errors which might possibly arise through 
changes in the magnets. All meters which have been on circuit 
for any length of time and which show any signs of deteriora- 
tion, are taken to pieces, thoroughly overhauled and repaired, 
and re-calibrated ; and we are informed that the results obtained 
on testing repaired meters are actually superior to those 
obtained on the new ones received from the makers. 

The laboratory is furnished with a Crompton potentio- 
meter with volt-bor reading to 750 volts, various mirror 
galvanometers, resistance boxes, standard megohm, standard 
condensers, millivoltmeters, ammeters, and the usual switches, 
keys and adjuncts for these ; also standard H.T. electrostatic 
voltmeters covering a range from 800 to 50,000 volts, a stan- 
dard H.T. wattmeter, a photometric dark room, containing 


© es ~ 


a 150in. photometer bar fitted with “ Bunsen disc,” flicker 


. photometer, and a 2 c.p. Pentane standard lamp. 


The motor test room is fitted with racks on which the various 
motor starters are placed for test, and test beds on which the 
motors can be run under working conditions. The motors are 
belt-driven on to dynamos, enabling them to be run at any 
desired load and at either 200 or 400 volts. 

The whole of this work is controlled from a switchboard, 
and the output of the dynamos is fed back on to the supply 
"bus bar. Various pulleys are provided for the dynamos to 
accommodate the ditferent motors on test. The load is varied 
by controlling the excitation of the dynamos, and the latter 
are excited off the bus bars. The usual tests consist of six- 
hour runs, readings being taken to enable speed and tempera- 
ture curves, &c., to be obtaiged. Brake tests can also be 
taken, if necessary. A simple band brake is used, the pulleys 
of the motors being cooled by anelectrically-driven Sturtevant 
blower. 

Starting switches are tested under working conditions on 
the various size motors which they are intended to work. The 
line resistances are also measured, and the action of the over- 
load and no-load voltage magnet coils are also checked. Benches 
are also provided in the test room for the repairing of rheostat 
coils, starting switches, &c., and for armature winding. The 
heavier motor repairs and the cleaning and overhauling of 
motors are being carried out in a separate workshop provided 
for the purpose. | 

The equipment of the mains section comprises portable test 
trucks containing mirror galvanometers, standard resistances 
and condensers, &c., and a portable high-pressure testing 
apparatus contained in a van, which can be drawn by two 
horses. This consists of a 10 kw. alternator driven by a D.C. 
400 volt motor, three 3 kw. oil-cooled static transformers and 
an 8kw. Cowan regulating transformer, and the necessary 
switching and controlling gear. By means of this apparatus 
any ag S can be obtained from a few volte to 30,000 volts at 
various frequencies, In addition to pressure tests on the 
mains, thie set is also used for testing insulators and insulating 
material, and for the testing and calibration of alternating- 
current instruments in the meter room. Various portable 
instruments are also used, comprising Kelvin testing sets, 
slide-wire bridges, ammeters, voltmeters, &c. Experience has 
shown that the simpler the apparatus for fault localisation the 
better, and we are informed that the depart ment has obtained 
good results with the use of ammeters and voltmeters only. 

For many details in connection with the above description 
of the testing and motor department we are indebted to 
Mr. Ratcliffe, who acts as superintendent of the department, 
under Mr. S. L. Pearce, engineer-in-chief, and, as we have 
already stated, without Mr. Pearce's assistance and that of the 
various contractors, it would not have been possible for us to 
prepare this article. 


I PORTABLE SELENIUM PHOTOMETER FOR 
INCANDESCENT LAMPS. 
BY DR. THEO. TORDA. 


A large amount of money is spent annually on incandescent 
lighting, but, as has frequently been pointed out, a consider- 
able portion of the expenditure is practically wasted b the 
employment of cheap lamps of inferior quality, by which the 
market is flooded. These, if applied to work on high efficiency, 
are far too short-lived, and cause continual complaint on t 
part of the consumer, or if they are used at a low efficiency, 
which is most frequently the case, then they create dissatisfaction 
on account of the high electricity bill. A great saving can, 
effected, especially by large consumers, by testing the quality 
of lamps before purchasing them, and by checking their inten- 
sity in use, with the view of a timely renewal. The public 
once educated to the proper economic use of the electric 
incandescent lamp, would soon appreciate its advantages. 0 
a great field of usefulness exists for a simple and reliable 
method of photometry, by means of which dealers or co 
sumers can easily make tests of lamps for themselves. Nor ts 
the want of a simple system of testing by any means 
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nished by the introduction of new type lampe, such as those 
with tantalum, osmium, zirconium, aud other metallic fila- 
ments, which, though having remarkab]e qualities, are as yet 
far from perfection. 

Such a photometer should be suitable for use by any un- 
skilled man and in any place, without regard to the surround- 
ings and external light effect. For ordinary commercial use 
it is of the greatest importance that the instrument shall be 
portable and absolutely direct measuring, but for sake of easy 
manipulation, extreme exactness and independence from colour 
effect can be to some extent dispensed with. For practical 
purposes it is sufficient to have a photometer calibrated for 
the colour of the carbon incandescent lamp only, when burn- 
ing at a temperature corresponding to an efficiency of 1/3°5 
to 1/4 candle per watt, or if greater accuracy is desired, it 
could be supplied with two scales for the colours of carbon 
and tantalum lamps respectively. 

A practical photometer must enable anyone to take his 
candle-power readings just as easily as he can read the pres- 
sure on & voltmeter. this problem can be solved only by the 
application of the light to produce either physical or chemical 
action: The reason that physical or chemical photometers 
have not hitherto come into general use is due to the view that 
nothing can be substituted for the human eye in testing the 
value of light for visual purposes, and that, therefore, the 
lighting intensity must be measured by the eye and compared 
with that of a standard unit. Instruments of comparative 
photometry are numerous, such as the Bunsen and Lummer- 
Brodhun photometers. These appliances, however, do not 
eliminate the difficulties caused by the difference in the colours 
of the standard light source and of the lamp to be tested. To 
make measurements independent of the colour effect, the 
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. flicker type, of which the Simmance-Abady instrument is an 
example has been designed. Comparative photometry demands 
from the operator a certain knowledge and skill, and is far 
from exact in the hands of an untrained man in everyday 
practice. For the design of a direct-meaguring photometer, on 
which the reading is independent of the operator’s judgment, 
the action of the light rays upon the electric resistance of 
selenium, or upon the radiometer, may be utilised, or their 
action on chlorine by producing expansion or effecting chemical 
combination with hydrogen. Such aree. photometers are 
commonly condemned on the groynd that they are influenced 
by the light in quite a different way from the eye, that they 
act differently for light rays of different colours, and, further, 
that they are not only influenced by light, but also by heat 
rays. In other words, they do not record the physiological 
effect of the light. 

These objections are got over by calibrating a photometer 
of this kind for a certain class or classes of lamps only by 
means of careful comparative measurements, executed by an 
experienced tester on a good standard photometer. 

In view of the above considerations the author has developed 
an apparatus which is based upon the action of the light on 
selenium, which alters its electric resistance with variations of 
the intensity of light in accordance with a certain physical 


vule. The principal parts of such a selenium photometer, 
suitable for testing incandescent lamps,.are: A light-tight box 
containing a selenium cell, a constant E.M.F. produced by dry 


cells, a milliamperemeter,.a push-button contact, a lampholder 
with flexible leads and an automatic shutter, which covers the 
hole of the partition placed between the selenium cell and the 
lamp. The lamp, fixed in the holder, is properly centred to the 
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hole at a certain distance and faces the selenium eell Fig. 1 
illustrates the arrangement diagrammatically and shows the 
connections of the photometer. SC represents the selenium 
cell and E the dry cells. In closing the small switch S an 
electric current will flow through the circuit, corresponding to 


‘the dark resistance of the selenium cell, and produce a deflec- 


tion on the milliamperemetre M. lf the lever of the shutter 
is depressed, it will be opened, and the light rays passing 
through the hole of the partition will cause a decrease of the 
resistance of the selenium to take place, whereby the deflection 
shown by M increases. This reading, which is a measure of 
the light intensity, is taken, and the screen closes automati- 
cally after a definite period, and owing to the action of the 
clockwork remains locked for a time, in order that a certain 
period of rest in darkness shall be given to the selenium cell. 
Under normal conditions the time of exposure is about two 
seconds, enabling a reading to be taken easily on the dead- 
beat ammeter, while the period in darkness before a new read- 
ing can be taken is 40 seconds. 

The application of this automatic clock arrangement over- 
comes several practical difficulties which would impede the 
commercial employment of selenium. These difficulties arise 
through the following properties of the material. ^. 
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When exposed from darkness to light selenium does not take 
up its final resistance corresponding to the particular light 
intensity quite instantaneously at the beginning of the ex- 
posure ; the resistance attains almost its final value, but a 
further exposure causes a slight degree of further alteration. 
This characteristic effect is shown in Fig. 2. Another propert 
of selenium is that, once exposed to light for a certain lengt 
of time, it requires a period in darkness several times as long 
as the exposure to régain its normal resistance. The necessary 
time of recuperation increases quickly with the strength of 
the light and length of the exposure, as illustrated in Fig. 3. 

By means of the automatic shutter the time of exposure is 
adjusted for a certain duration which depends on the permis 
sible molecular stress in the selenium, on the suitable period of 
recuperation and on the necessary time of taking a reading. 
The fixed length of exposure eliminates the time element in 
the action of this photometer and the automatic locking of 
the shutter prevents a new exposure taking place prematurely 
before the molecules have regained their normal state. Ex- 
periments have proved that with an ordinary selenium cell of 
a sensitiveness of 1: 20—viz., the resistance being 20 times 
greater in darkness than in close proximity of a 16 candle 
lamp, an exposure of 2 seconds and a rest of 40 seconds form 
good practical conditions. A standard photometer for measur- 
ing intensities from 1 to 50 or 100 candles can cope with 800 
to 1,000 lamps in 10 hours as the whole operation of measure- 
ment takes 45 seconds at the utmost. 

It will be of interest to give some details of such an ap- 

tus: A flat selenium cell having a resistance of approxi- 
mately 10,000 ohms in darkness and 500 ohms in close 
proximity to a 16 candle lamp is placed at a distance of about 
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7in. from the centre of the source of light, and two dry 
cells are. included in the circuit. The measuring instrument 
is a milliamperemeter reading up to 1:5 milliamperes and 
having a scale divided into 120 equal divisions. The length 
of a division being about 21 in., a reading within half a division 
can easily be made, and, therefore, the degree of exactness 
obtainable for the various part of the range will be as follows : 
$ of a candle for an intensity of 5 candles, } for 8 candles 4 for 
16 candles and 4 for 30 candles. A s 
The calibration curve of such an instrument is shown in 
Fig. 4, from which it can be seen that the range of the appa- 
ratus is from 1 c. p. to 31 c. p. If the same photometer is re- 
quired to read up to 100 c.p. this can be provided for either 
by inserting a light-absorbing medium between the lamp and 
the selenium cell 
from the source of light. A second scale, which is obtained 
on the same photometer, is represented in Fig. 5, and reads up 
to 70 candles, and the limits of accuracy within which measure- 


ments can be taken are as follows: +, of a candle for an in- | 


tensity of 5 candles, 1 for 8 candles, $ for 16 candles, } for 
32 candles, and 4 for 50 candles. 

The calibration of the scale is a simple matter, and consists 
only in the noting of the deflections on the dead-beat instru- 
ment when the selenium is exposed to the effect, of a series of 
different lamps which have been previously tested on a standard 
photometer. Slightly different curves will be obtained if carbon 
and tantalum filament lamps are used as sub-standards, as has 
been already pointed out. The calibration of the selenium 
photometer is as permanent as that of any other similar appa- 
ratus, the parts which can be affected by use being the selenium 
cell, the dry cells and the milliamperemeter. 

Selenium cells can be made and obtained which under the 
actual working conditions remain practically constant for years. 
They are not used for higher currents than 5 milliamperes, and 
precautions are taken that the selenium shall not be exposed 
to a temperature exceeding 150? F. The dry cells, which have 
to give a constant voltage, can be used for months, as the dis- 
charge current is extremely small, and variations of internal 
resistance are of no importance, because the resistance is only 
a very small portion of that of the whole circuit. It is advis- 
able to check or recalibrate the photometer's scale about every 
three months, and the dry cells should be renewed every six 
or nine months, while the selenium cell may be used one or 
two years or more, according to the quality. To illustrate 
the constancy of the selenium cells employed, it will be ot 
interest to give an extract of a record kept for a photometer 
in everyday use for about two hours. This series of tests was 
carried out by means of two 200 volt incandescent lamps used 
only as standards for the checking of the constancy of the 
instrument :— 


Table I.--7ests of Constancy of Calibration. | 
Deflections. 


Deflections. 
Date. 73 ep. 174 ap. Date. 74 op. 174 op. 
lamp.. lamp. lamp. | lamp. 
Dec. 15, 1905 ..| 754 99-2 Feb. 1,1906..| 761 98:8 
Jan. 2,1906 ..| 757 98:5 | Feb. 15,1906..| 773 | 99 


Jan. 15, 1906 ..| 75:55 | 98-6 Feb. 28, 1906..| 748 | 99°2 


The values of the deflection, given in the table, are the mean 
values of several measurements. | 
It is hardly necessary to point out that as the circuit of the 
selenium cell is independent of the lamp circuit, the photo- 
meter can be used for continuous as well as for alternating 
current lamps of any voltage. Should the supply voltage be 
variable, then it is necessary to apply a voltmeter and to make 
‘corresponding corrections in the candle-power readings. In 
the following table a series of measurements are given, taken 
on a 220 volt 8 nominal candle-power lamp, and it is interest- 
ing to note how consistently the candle-power readings follow 
tke rise and fall of the supply voltage. 
A comparison between the types of photometer, in which 
the standard light unit is compared by eye at each measure- 
ment with the lamp to be tested, and the above apparatus 
clearly shows that both classes of photometers possess certain 


or by increasing the distance of the selenium | 


of the angle at which the plan of filament is pl 


Table II.— Series of Measurements on a 220 volt 8 c.p. lamp, taking 


- 0'2 ampere. 

Time. Deflec- | - 

p.m. Voltage. tion. Candles. 
. 8:80 | 222 811 9°75 
. 8:32 | 221 | 81 9:5 

8:34 | 219 7 9-0 

8:36 | 220°5 9:25 

8:38 | 222 814 9°75 

8:40 | 224 88 10°25 

8:42 | 220:5 9-25 

8:44 | 221 81 9:5 


lamp, while with the physical photometer this uncertainty is 
eliminated. Another disadvantage of physiological photometry, 
from the practical standpoint, is that it is very tiring, so that 
an increasing personal error comes into play the longer the 
testing lasts. The use of the comparative or physiological 
photometer is irksome and demands some skill, while in 
the case of the selenium photometer the observation is simply 


Scale: Divisions. 
Seale : Divisions. 
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Fic. 4.—CALIBRATION CURVE O 
A SELENIUM PHOTOMETER. 


0 6 


. Candle Power. 


Fig. 5.— CALIBRATION CURVE OF 4 
SELENIUM PHOTOMETER WITH 
Lramr-AssoRBING. MpiUM BE- 
FORE THE SELENIUM CELL. 


reduced to the reading of.a measuring instrument, and no 
special knowledge is required. Also the variations of the 
atandard of light do not cause repeated errors, as in the case of 
the selenium photometer the standard lamp is only used when 
the scale of the instrument is first calibrated by means of 
very careful comparative test. In the case of the physical 
photometer error may, however, enter in the series of measure- 


ments through the variation of the selenium cell .and the dry 


cells, but the liability to error is by no means greater than in. 


the former case. 


It is well to recall here the serious difficulties connected with 
the continuous use. of either the primary or secondary light 
standards. Primary flame standards are not suitable for every- 
day use on account of the variation of the atmospheric con 
ditions, and also they are apt to cause difficulties when applied 
for testing lamps of a colour and intensity greatly differing 
from that of the standard. 

The use, however, of a secondary standard of the same type 
as the lamp to be tested in the photometry of electric mcan- 
descent lamps introduces some new difficulties, such as electric 
contact troubles and sensitiveness of the screen to 21 gin 
secondary standard lamps must have large bulbs, must be 
aged and must be used at such a high specific consumption z 
4:5 to 5 watts per candle, otherwise, they quickly change x 
intensity in use.. From the latter condition it follows thai s 
secondary standard at 4:5 to 5 watts per candle cannot E" 
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strictly exact results, when compared with a lamp working 
with the practical specific consumption of 3:5 watts per candle, 
because not only do the colours differ, but their sensitiveness 
for voltage variations of the supply is also different. 

The selenium photometer, 2 55 calibrated, will be exposed 
to the light effect of exact secondary standards of the usual 
filament form, with a temperature corresponding to 9:5 specific 
consumption. Such an apparatus is, in practical use, superior 
to the comparative photometer and gives reliable results in 
measuring the intensity of carbon lamps with a specific con- 
sumption of 3 to 4 watts per candle. A photometer of the type 
described is illustrated in Fig. 6. It is arranged for testing the 
maximum and mean horizontal intensities of electric incandes- 
cent. lamps, but for practical purposes it is sufficient to take 
the maximum horizontal candle-power, as this gives, with close 
approximation, the mean spherical intensity too, by multiply- 
ing it with a certain empirical constant. 

The first operation is the adiustment of the lamp in the 
holder at the proper centre height opposite the solenium cell, 
the small press button contact at the right is then closed with 
one hand, and the key releasing the clockwork actuating the 
shutter is depressed with the other hand in order to take a 
candle-power reading. 


Fro, 6.—PuHorometer Octrit Compete. 


In conclusion it may be pointed out that photometers like 
those of the Lummer-Brodhun or Simmance-Abady type are 
suitable for carrying out a series of exact tests in laboratories 
or occasional measurements in the practice, when great exact- 
ness is required, whereas the form of photometer oa in 
this article, is particularly intended for everyday commercial 
use. Considering that this apparatus is calibrated for one or 
two classes of lamps by means of the secondary light standards 
of comparative photometry, the same could advantageously 
be designated a secondary photometer, being in its existence 
dependent on comparative measurements. 


APPLICATION OF ELECTRICITY IN MINES. 


The discussion on Messrs. Sparks and Mountain's Paper on 
„Electricity in Mines" was concladed at the Institution of 
Electrical Engineers on Thursday last week. A report of the 
discussion on March 22nd and 29th was published in our last 
issue. Mr. Sparks' Paper was given in our issues for March 23rd 
and 30th, and an abstract of Mr. Mcuntain’s Paper appeared 
on page 658 of our issue of February 9th. 


Mr. W. H. PATCHELL pointed to some further inaccurate figures in 
Mr. Mountain's first table, which purported to show what steam 
winding engines would do, and he complained that the corrections which 
had been sent by the manager of one of the collieries to the Iron and Coal 
Trades Journal bad not been incorporated. From these corrections it 
appeared that the total coal wound was 2,600 tons and not 3,600 as stated 
by Mr. Mountain. 

Mr. MOUNTAIN : You will find that the calculations are on the basis 
of 2,600 tons. It is a clerical error. 

Mr. PATCHELL, continuing, said there were other corrections. The 
cost per 100 tons should be, so the manager said, 3s. 17d. and not 
4s. 8}d., and whereas the manager stated that the former figure included 
interest and depreciation, Mr. Mountain said his figure did not. Further, 
on the particular test, it was stated that 174 hours were worked per shift, 
but he could not imagine that that was continuous. After pointing to 

-other mistakes and discrepancies in Mr. Mountain's first table, Mr. 


Patchell passed on to his fifth table, in which the coste of electric winding 
were estimated. If, in tbis, the total lift was calculated from the data 
given as to the a:sceleration and retardation, he found that in the first 
case taken, the travel worked out to 320 yds. and not 500 yds., in the 
second case 346 yds. instead of 500 yds., and in the third case 400 yds. 
and not 700 yds. It was, therefore, evident that these discrepancies dis- 
credited the other figures. They would all be very indebted to anyone 
who would give true figures as to what either steam or electric winding 
would do. It was stated that electric winding was out of the question for 
heavy work, because they did not accelerate quickly enough. But on 
this point they had only to refer to a railway motor, where the acoelera- 
tlon was greater than was ever accomplished with steam locomotives, 
and the same could be accomplished in connection with & mine. 
At the end of a journey, after having had an enormous acceleration when 
using steam, it was often the case that the steam was turned againet the 
steam engine or the brake was put on. With electric winding, on the 
other hand, using the Ilgner system, the energy was put back into the 
flywheel, so that it was possible to run at the higher speed nearer to the 
bank. The stand-by question was an important one, for it was here that 
money was lost. The difference came in in the standing hours, and those 
of them that had plants which worked a few hours a day, and were 
standing ready to work for probably 16 or 18 hours a day, knew well 
what that meant. The winding engine had to be kept with steam on it 
and the boilers under full steam, and the radiation losses were 
enormous. He did not think it would be a bit too high to put them at 
25 per cent. of the useful work. There were some interesting points 
in connection with this matter in a Paper by M. R. A. Henry in 
the Revue. Universelle des Mines, of Liège, of July, 1904. According 
to this, 50 per cent. of the total steam used during the 24 hours 
was actually wasted—viz., it did no useful work. Other interesting 
figures were also quoted in that Paper. With regard to Mr. Sparks 

Paper, he wonld like to know the scale of Fig. 2, because he could not see 
how a man, even though the panel was pulled out, could get at the ends 
of his feeder mains and 'bus bars, which were at the back, and which did 
not, he took it, come forward with the panel on the little waggon. It 
also struck him that the overhead cables were rather close together, and 
he would like to know if any storms had yet had to be weathered, and, if 
so, what was the effect. The wires were hung together nearer than he 
personally would have dared to do. He did not agree with the view that 
had been expressed that high tension should not be taken down pits. As 
a rule it was treated with more respect by the workmen, and when he 
served on the Home Office Committee which dealt with the question of 
electricity in mines he put this opinion very strongly before his brother 
committeemen. He considered low tension was the more dangerous, and 
of this there had been unfortunate evidence recently. But this was not 
the only point. The higher the tension the less the current, and the less. 
the damage when there was a burn out. He had had burn outs at from 
100 volts to 10,000 volts, and the smallest area of burn out was with 
10,000 volts. Mr. Sparks’ haulage data was just what was wanted, for many 
accounts had been published of haulage sets which were absolute physical 
impossibilities. He had checked some of them, and found that the 
motor, even at treble its nominal rated load, would not move the jour- 
ney — i. e., the train of trucks. Electric haulage would not only save the 
colliery owner money, but it showed him at once, if there were instru- 
ments, whether his road was bad. With steam or horses this was not 
the case, but with electricity the ammeter indicated what part of the road 
was bad, and money was saved by attending to it, instead of waiting for 
the road to get so bad that the trucks ran off it. In Mr. Sparks’ final 
figures he was not sure whether his output was at the rate of, or the 
actual output, for 12 months. 

ia SPARKS: It is at the rate of 12 months. We only started in May 

t. 

Mr. A. BLOEMENDAL (Alliance Electrical Co.) said he would like to 
have heard some figures, from those gentlemen who advocated electric 
winders, as to the actual cost of upkeep and repairs. He believed that 
this was what the colliery man wanted to know more than anything else 
at the present moment. There was no doubt that it would be higher 
than with the ordinary steam winder. For instance, in the Ilgner system 
they had four electric machines to n up. Referring to Mr. Sparks’ 
Paper, he said that according to this the large haulage gears only had one 
motor. He bad always found it useful practice with haulage gears over 
150 m.r. or 200 H. P. to use two motors, and with the continuous-current 
systems this had several advantages. One was that two commutators 
allowed of very simple speed regulation, and in one installation they had 
two commutaturs on each motor. From a miner's point of view there 
was another advantage. These motors had to run at a very low speed, 
which meant that they assumed a very large diameter and so required a 
great deal of head room, and the head room was reduced with a two- 
motor equipment, as the motors were smaller. The last advantage which 
could be claimed for two-motor equipments was the question of stand- 
by. In case of breakdown, if there were two motors one motor could be 
used as a stand-by and the gear worked with a smaller output. He dis- 
agreed with Mr. Sparks that there was no need for speed regulation with 
fans. He had found in most cases the colliery man required speed 
regulation in order to alter the amount of fresh air brought into the mine 
according to bis fresh air ways and the length of room. He had tried to 
do this with the three-phase system, but with resistance regulation there 
was a very great drop in efficiency. He had also tried to vary the number 
of poles in the machine: but that also was not very successful, If Mr. 
Sparks had any figures on this they would be very welcome. Mr. Sparks 
had not given any figures as to the actual coal consumption for the 
different years, but probably the plant had not been long enough in 
operation for any data to be available. Perhaps, thercfore, he might be 
permitted to give some data on this point which he had collected about a 
week ago. It was very interesting, as it afforded a comparison of steam 
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In a mine recently equipped there was a 150 kw. 


and electric pumping. 
by a Davy-Paxman horizontal 


continuous-current generator driven 
engine, which had it own boiler adjoining. This generator supplied 
current for a number of pumps, haulage gears and fans. One pump was 
left in the pit, however, to be driven by steam. On a week-end test of 
36 hours the steam pump pumped 15,000 gallons per hour, and the actual 
consumption was, per heres omer our in water delivered, 3:8 lb. The 
next week-end they used the generating plant for supplying current to 
the motor driving another 15,000 gallon pump, and the actual consump- 
tion was worked out to be 3:11b. p«r horse-power-hour of water delivered. 
These figures compared very favourably for the electric pump, and the 
more so because the generating plant was, of course, only working at a 
very small load in comparison with the total output. On the question of 
systems of haulage, the speaker mentioned the fact that in this country 
there were very few electric locomotives in mines, and in this respect 
both American and Continental practice was ahead of the English. 
Recently, however, he had been supplying some locomotives to an English 
mine, and the following figures would be of interest: With horse traction 
the cost per ton-mile of coal hauled was 1:67d., and with electric traction 
this had been brought down to 0°9d. This latter figure took into con- 
sideration the interest and depreciation on the plant, whereas the 1:67d. 
for horse traction did not. 

The PRESIDENT (Mr. J. Gavey, C.B.) then called upon Mr. Sparks. 

Mr. C. P. SPARKS first made a few remarkson Mr. Mountain's Paper. 
In his own opinion electric winding was the most difficult of all the 
problems that had to be faced in connection with colliery work, and it 
should be left to the last, because there were so many other applications 
of electricity in mines by which immensely greater savings could be 
made. On the other hand, he did not regard the position with regard to 
winding as hopeless as Mr. Mountain had suggested. Continental 
colliery owners had gone in very largely for electric winding, and he dis- 
sented from the view tbat the gears on the Continent were in the nature 
of toys. The w nding installations on the Continent were quite 
Berious and were carried out on a large scale. Why should the 
English colliery proprietor not do the same? In his opinion it was 
the extra capital charges for electric winding that had been the drawback, 
although there was the solid advantage of lower fuel and running costs. 
At the present moment the capital charges so outweighed the other 
advantages that electric winding had not yet been adopted to any 
great extent. The first reason for adopting it abroad was the longer 
hours of winding, for these naturally reduced the importance of heavy 
charges. The usual hours of winding in Great Britain were 73.8, 
whereas abroad they were nearly double. Another reason was that fuel 
was dearer abroad than in this country. Next, the Koepe wheel was 
generally adopted to minimise the mass requiring acceleration, and not 
conical drums as in this country. Next, there was the combination of 
electric winding in connection with the genere use of electric power for 
&ll purposes. Mr. Mountain had debited the winder with the entire cost 
of a large unit as well as the boilers, as if nothing else were supplied. Of 
course, this was an extreme condition, and he thought they were all 
agreed that to put down electrical machinery for winding only was not, at 
present, & commercial possibility. During the past threeor four years he 
had had two opportunities of employing electric winders from 250 E. p. to 
1,000 H. p. In one case there would have been a transmission of 24 miles 
and in the other 1 mile from the generating station. In the first case it 
was proposed to drive the winder direct from the generator and in the 
second case to use the Ilgner system. In both cases, however, the saving 
in running charges would have been more than counterbalanced by the 
extra interest and depreciation charges. The simplest method of reducing 
the capital costs was to bave direct supply, but this was only practicable 
if the power house had very large units and a very large output, so that 
the peaks were relatively unimportant. This happened on the plant of the 
Powell Duffryn Co., where there were motors taking peaks of 300 kw. or 
400 kw., which were relatively unimportant. When working with the big 
units, they did not influence the load factor sufficiently to spoil the 
running costs. As soon as the capital charges of electric winding plant 
could be reduced, the running charges, in his opinion, would show an 
economy of 40 or 50 per cent. and this would more than counterbalance 
the interest charges. Electric winding would then progress even in coal 
mines. In other classes of mines where the fuel had to be bought, it 
would be advantageous, even under present conditions, to apply electric 
winding. The output of the Grand Hornu mines had been put at 
16,000 units per day, and the cost, including interest and depreciation, 
was put at 0:2d. per unit. Although he had not time to check these 
figures fully, in his opinion, such a cost, including interest and deprecia- 
tion on that output, was too low. With the output increased to 
24,000 units at the same mine the cost was put at O-16d, The interest 

and depreciation appeared to be worked out on a 5 per cent. basis, but he 
thought that the figures in his own Paper of 0:36d. per unit falling with 
increased output to something under 0:3d., with coal at 4a. 2d., was nearer 
the right figure. 

Replying to the discussion on his own Paper, Mr. SPARKS first dealt 
with Mr. Mountain’s criticism of the division of the units. The station 
when completed would have two 1,500 kw. units and two 750 kw. units. 
If the entire equipment had been installed in the first place, 
he might have put in three 1,500kw. sets, but he thought, in view 
of the period of the year when they would be running on a compara- 
tively light load, the sub-division of.1 unit into two halves was a con- 
venient arrangement. On the question of lead-covered cables in 
mines, he admitted there was a risk of the lead being eaten away and the 
cable depreciating, but this was a risk which should be borne by the 
colliery company, because tlie question of safety to life came in. With 
any other form of cable there might be partial leakage, which, although 
not sufficient to operate the automatic cut-out, might result ia danger to 
life. The suggestion had been made that there should be three separate 
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insulated conductors down the shaft, but in his opinion there was nothing 
more deadly. A partial leakage from such a system, although not suffi. 
cient to prevent working, might kill several of the employés of the pit. 
On the general question of safety, he said the Powell Duffryn Co. had 
never stinted any expense if it would add to the safety of the employés 
Electricity was considered a dangerous agent, but when the enormous 
risks which were ordinarily run by the mines were considered, he believed 
that electricity was going to give added safety. The Powell Duffryn Co. 
had 12,000 employés, and the yearly loss of life was a very serious matter, 
and from the limited experience of the electric installation, the manage. 
ment were of the opinion that this was a safer system than before. He 
entirely disagreed with the view that low pressure should be used below 
pound. With the large powers required it would be quite impossible to 
work induction motors satisfactorily. The essence of success was to hate 
a steady and even pressure when starting the motors, and the use of 
high pressure and cables of fair section helped to keep up the pressure 
at the motor terminals at starting; an jimpossibility with low pressure. 
Further, he also pointed out that it would always be found that street 
box explosions in an ordinary electric lighting network were always on 
the low-tension part of the system. With regard to the scale of Fig. 2, 
he said he would have this put on, but the bus bars and bus bar 
contacts could be got at if necessary; there was not frequent 
necessity for this, however. On the question of the overhead lines, 
raised by Mr. Patchell, he said that there were over 400 poles and 
some severe storms had been experienced, but they had not caused 
avy trouble. There was one exceptional gale, accompanied by 
sleet, however, which caused him to put up extra poles at one point in 
order to shorten the span. None of the lines had yet been brought down. 
Mr. Bloemendal bad referred to two-motor equipments for haulage gears. 
Undoubtedly this bad considerable advantage from the point of view of 
stand-by, but the capital cost, in his opinion, more than outweighed it. 
The speed regulation of fans was a very difficult question. They had 
considered this at an early stage, and found that in cases where the fan 
was not working up to its full capacity it was cheaper, where a district was 
just opened vp, to put in a small motor at the start and eventually to put 
in a larger one, transferring the smaller motor to some other duty. In 
the case of fans approaching their full duty the pulleys were arranged so 
that they could, by altering them, speed up the fan to the full duty. In 
most cases, however, he had dealt with fans that were working at their 
full duty, and therefore the question of speed variation had not been 
touched. He had no figures as to the coal consumption for different 
haulage gears other than those he had given in the Paper, and he failed 
to see how he could get them, because once he had started the power 
station, he could not disconnect and make a special teat on any part of 
the system. He had not sufficient mining experience in England to speak 
as to the application of electric locomotives, but in South Wales he should 
hardly say there was any possibility of applying them. The question of 
the contact alone put them out of the question. If there was a trolley— 
assuming there was sufficient height to allow of this—then there would 
be sparking, and the first question was safety. N 

Mr. W. C. MOUNTAIN, in reply, said he would deal with Mr. Patehell 
first. He said he was not aware of the corrections referred to by Mr. 
Patchell, or he would certainly have included them. He agreed that the 
number of winds done were not quite equal to the quantity of coal, as 
pointed out by Mr. Patchell, and he had vest corrected most of these 
figures at the Manchester meeting, but they had not been reported. Mr. 
Hooghwinkel had criticised his figures, but had made some errors in his 
table of comparison between the winding cost at Zollern and bis (Mr. 
Mountain's) figures. It should be borne in mind that the Zollern eleetric 
winder was designed for an output of 1,950 tons from 330 yds. in eight 
hours, but he understood that the plant was capable of dealing with 
about this quantity of coal up to a depth of about 550 yds., so that Zol. 
lern might be taken as very nearly representing his example of an elec- 
tric winding gear to wind 1,500 tons from a depth of 500 yds. The errors 
which Mr. Hooghwinkel had made were as follows: In his (Mr. Moun- 
tain's) Paper it was stated that the weight of coal per wind was 3:6 tons, 
Mr. Hooghwinkel gave it as 3. The number of winds per shaft of eight 
hours was given as 417; for two shifts it should be 834 and not 1,000 as 
Mr. Hooghwinkel said. The weight of oages was stated as 55 tons. Mr. 
Hooghwinkel gave 3 tons. Thetime of winding was stated as 49 seconds. 
Mr. Hooghwinkel gave it as 57 seconds. The consumption of coal on 
two shifts of eight hours should be 11:5 tons, not 8:5 as atated by Mr. 
Hooghwinkel. The cost of coal was given by him (Mr. Mountain) as 
3s. 6d. per ton. Mr. Hooghwinkel based his estimate upon 2s. 6d., so 
that to wind 200 tons the cost of coal should be 114d., not 1s. 4d. The 
result of adjusting these figures was that the total cost of winding per 
100 tons without interest and depreciation should be 2s. 7d. His own 
figures were all based on the assumption that the plant only ran for eight 
hours per day, but if the interest and depreciation had to be spread over 
two shifts, then the cost per 100 tons after adjusting the figures woul 


as follows :— s. d 
Zollern II. per 100 tons eight hours shift, per Mr. Hooghwinkel 10 9j 

Mr. Mountain's example, per 100 tons ............ n 3 
Zollern II. two shifts (actual) per Mr. Hooghwinkel .......... : i 


Mr. Mountain's example 
It would be noted from the table which he gave that the real poin 
between Mr. Hooghwinkel and himself was in making up the very slight 
difference which existed in the amount allowed for labour. He con 
sidered Mr. Hooghwinkel’s allowance was far too small, but in Germany 
they appeared to pay their men 3d. per hour. He also considered tbat Mr. 
Hooghsinkel’s coal consumption was too low to be safe. He had Due 
his coneumption throughout on 25 lb. per kilowatt, which meant about 151b. 
of steam per indicated horse-power of the engines, and this, in his opinion, 
was low enough, considering that steam had to be provided for the fee 
pumps and also something for the condensation in the steam pipes 
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and other losses. Where Mr. Hooghwinkel had gone wrong in his com- 
parative eetimates was that instead of adding his depreciation on the 
plant on 8 or 16 hour shifts, he had simply taken the depreciation over a 
year of 365 days, adding the proportion due to the short time that 
the winding engine was working. This, of course, was an incorrect 
method, but it had the effect of making the amount for depreciation very 
much smaller than the amount which he had provided, and which he 
thought would be agreed was correct. Mr. Hooghwinkel then gave 
another example of the electric winding at the De Wendel colliery, this 
colliery being equipped with electric winding plant to deal with 1,400 tons 
in eight hours 770 yds. deep. When Mr. Hooghwinkel’s Paper was 
discussed in Newcastle he had assumed that the figure representing the 
cost of the electrical plant included a proportion of the cost of the 
generating plant, but in his reply Mr. Hooghwinkel stated that the sum 
of £15,000 which he quoted was the cost of the electric winder only, 
together with the balancer. If they would compare this figure with his 
Mr. Mountain’s: estimated figure of the cost of winding 2,000 tons per 
y of eight hours from a depth of 700 yds.—namely, £14,200, it would 
be seen that instead of the prices being high, they were, as a matter of 
fact, much lower than the costs quoted against him by Mr. Hooghwinkel. 
At the De Wendel colliery it appeared that the coal used for fuel under the 
boilers was very cheap—namely, 1s. 6d. per ton, but notwithstanding this 
fact the Paper stated that the cost was 6s. per 100 tons. The cost repre- 
sented, he understood, the cost of electrical energy from the power 
station, but to this must be added the wages of winders, including oil, 
&c., amounting to 6d., making the total cost 6s. 6d. Mr. Hooghwinkel 
had apparently omitted interest and depreciation in his cost of 6s. 6d. 
per 100 tons, and then only proposed to add interest and depreciation on 
£5,500—namely, the difference between his estiinated cost of steam. 
winding and electric-winding plant, but this, of course, was an incorrect 
method of calculating, because the interest and depreciation must be 
added on the full value of the electric winding gear. At 10 per cent. per 
annum the interest and depreciation on £15,000 was £1,500 per annum, 
or on 250 days’ winding per annum £6 per day, or 8s. 8d. per 100 tons. 
Adding this to the original cost of 6s. 6d. brought the total cost of wind- 
ing at De Wendel to 15s. 2d. per 100 tons. Mr. Hooghwinkel had pro- 
duced a list of about 40 collieries equipped with electric winding plant, 
bat the bulk of them were for very small outputs, and it was conceivable 
tbat under there circumstances electric winding could be economically 
adopted, but it would have been much more interesting to the Insti- 
tution if in each case the actual cost of these plants had been stated, 
and the cost per 100 tons wound worked out on the same basis 
as he had done in his Paper. Mr. Hooghwinkel gave the figure of 
50 lb. of steam per useful horse-power as the best result to be ob- 
tained from high-class steam-winding engines. This figure, however, 
was much in excess of what Messrs. Fraser & Chalmers and other 
makers of high-class steam engines would be prepared to guarantee, and 
such figures had been obtained in practioe. To his mind, the term 
* useful horse-power " conveyed very little of value to the mining engi- 
neer, because it did not take into account the actual horse-power which 
was required to accelerate, and what would appeal to the mining engineer 
was the cost of winding from his shaft per 100 tons. He thought Mr. 
Clift’s comparison had been rather unfair, because, for instance, the 
figures for the weiglits of cages, ropes, &c., in Mr. Markham's table corre- 
sponded exactly with those he had taken for the electric winder. The 
fact that Messrs. Fraser and Chalmers’ figures did not arrive until late 
accounted for tbe difference in the case of this table and in the other 
few instances. In view of all this, he had prepared further tables, and 
the corrected figures were now: Steam winder, 7s. 24d. for winding 100 
tons, 8 hours, with interest and depreciation ; ditto 74 hours, 6s. 93d. ; 
with coal at 6s. per ton the figure would be 8s. 53d., and with coal at 8s. 
per ton it would be 9s, 9d. Agaiust this he compared the following 
respective figures given by Mr. Clift for electric winding —viz., 12s. 5d., 


8s. 2}d., 9s. 3d. and 10s. 0jd. He also considered Mr. Clift's costs too 


low. Mr Clift had complained that he (Mr. Mountain) had not made 
use of some of the information supplied by Messrs. Siemens Bros., but as 
a matter of fact this information had not been what was asked for, although 
he had told the firm the basis upon which he wished to make the calcula- 
tions. In a large colliery, where the energy used for winding was probably 
three or four times everything else, he could not see how it was possible 
to put down electric plant which would compete with high.class steam 
plants as these existed to-day. If they had the Ilgner system or the 
motor-generator system there was the dynamo, cables, switchboard, 
motor, heavy flywheel, bearings, generator and two more motors in 
between the source of power and the winding engine, all of which were 
liable to go wrong, and tbe losses would be probably 45 per cent. 
The steam winding engine of modern practice was not the bad thing 
described by some people. With a compound engine, the engine 
worked at 1501b. per square inch, and between the cylinders was 
a receiver, which was superheated so that the temperature was kept 
up. The engine started with full pressure on the low-pressure 
piston, and it was as economical and cheap an engine as could 
be built. The principal loss was in the time that it had to stand, 
Mr. Patchell had mentioned the standing time, but it was not so serious, 
for the engine, as a matter of fact, did not stand idle very much during 
the night, it being then required continuously for various purposes. The 
general conclusions which he now drew as regards electric winding were 
as follows: (1) For small collieries there was a future for electric winding 
if the coal used under tbe boilers was of any considerable value; (2) In 
large collieries there was a future for electric winding if the fuel or coal 
used under the boilers exceeded 83. to 10s. per ton; (3) the electric 
winding could not be economically applied in collieries for very large ont- 
puta where the horse-power required for winding was greatly in excess of 
the horse-power required for driving the other machinery, both on the 
surface and underground ; (4) tbat in collieries generally, particularly 


those in which electric winding was adopted, colliery owners would be 
well advised to take the supply from a power company, assuming that 
they could purchase the current at a reasonable price, and even assuming 
that this price was slightly in excess of what they could make the current 
for themselves. The amount of capital required for the generating plant, 
being so heavy could usually, be applied to much greater advantage in 
increasing the eleotrification or improving other machinery about the 
collieries. ö 


THE WOLFRAM” LAMP. 


A lamp, apparently destined to be called the Wolfram lamp, in 
which a filament of wolfram or tungsten is employed, is (ac- 
cording to our Continental contemporaries) shortly to be brought 
on the market. This lamp is distinct from the one which is being 
developed by Dr. Kuzel, references to which have recently appeared 
in our columns, although tungsten is one of the metals which are 
mentioned in Kuzel’s patent. It is the subject of a patent by Dr. 
Alexander Just and Franz Hanaman of the Vereinigte Elektrici- 
tiits- Werke (Budapest), and the German rights have been acquired 
by the Wolfram Lampen Aktiengesellschaft (Augsburg). 

We give the following particulars of the process of manufacture 
from the British Patent No. 11,949 of 1905. 

Experiments, it is said, have demonstrated that when carbon 
filaments, which are provided with coats of wolfram (tungsten) or 
molybdenum of sufficient thickness, are submitted in highly rarefied 
gases or in vacuo, in order to prevent oxidation of the metal under 
the action of the electric current, to an adequate temperature, the 
carbon combines with the metal surrounding it with the formation 
ofa carbide. The carbon becomes completely dissolved in the metal 
in such a manner that a filament formed in accordance with this 
process is entirely homogeneous, so that, according to the patent 
specification, under the microscope no carbon core can be distin- 
guished at the point of fracture. This process, which may be termed 
„ dissolving " the carbon, occupies but a few minutes, and takes 
pes the more speedily the greater the excess of metal above the 
carbon. : 

Carbon filaments of the greatest possible fineness (of a diameter 
of, say, from 0:02 mm. to 0 06 mm.) are submitted to the action of 
an electric current in an atmosphere of chlorides of wolfram or 
molybdenum (preferably WCl,— wolfram hexachloride, or molyb- 
denum pentachloride = MoC];) in the presence of hydrogen or of some 
other gas exercising & reducing action, whereby the wolfram or the 
molybdenum is metallically deposited upon the surface of the carbon. 
When the metallic coating is of sufficient thickness, which may be 
ascertained by the current indicated by an ammeter (say 1 ampere 
when carbons of 0:04 mm. diameter are employed), the filaments 
are brought to incandescence by an electric current in an atinosphere 
of very highly rarefied inert gases, such for example as hydrogen 
gas at & pressure of 20mm. The solvent process referred to above 
then takes place in a very brief period, a few minutes being usually 
sufficient. The filaments so obtained, which contain the carbon in 
& bound form (mostly as carbide) present a glittering white metallic 
appearance. | 

The incandescing filament is once more raised to & high tempera- 
ture by an electric current in a mixture of steam with reducing 
gases, and the carbon is oxidised by a similar action to that which 
takes place in the manufacture of water gas. Analternative method 
given for the elimination of the carbon is to raise the incandescing 
filament to a high temperature in vacuo by the electric current for 
a long time (say 24 hours) in such & manner that the carbon 
volatilises. Another method of decarbonising described is as follows: 
The metal filaments containing carbide are embedded in a refractory 
crucible, which is then carefully luted, in very finely pulverised 
low oxides of these metals, such for example as WO, or MoO,, 
which is then submitted to the heat of a blast furnace (about 
1,600°C are required) for several hours. By this process the 
carbon is oxidised as indicated in the following equations: 
(1) WO,+2C=2CO+W; (2) MoO,+2C=2CO+Mo. The re- 
duced wolfram or molybdenum does not become deposited upon 
the filament, but remains comprised in the oxide mass, because 
the wolfram or molybdenum upon reduction at this temperature 
surrounds the filament as an amorphous powder, without being 
deposited upon the same. As soon as this oxidation process is com 
pleted (in, say, from 10 to 12 hours) cooling is allowed to take 
place, and the crucible is opened. 

The metallic filaments obtained by one of these processes may 
then, it is stated, be fused into the glass bulbs and employed for 
incandescent lamps without further treatment. 


Continuous Current at 100,000 Volts.— According to the Elek- 
trotechnischer Anzeiger, the Compagnie de L'Industrie Electrique 
in Geneva has pushed its experiments with high-tension con- 
tinuous current to a voltage of 100,000 volts between line and 
earth; this corresponds to 200,000 volts between the wires, 
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NEW YORK, NEW HAYEN AND HARTFORD 
SINGLE-PHASE RAILWAY.* 


The locomotives for this system are required to operate on D.C. 
over the New York Central part of the New Haven system, and on 
A.C. on its own part of the line. For this reason there is neces- 
sarily some duplication of parts on the locomotive, sueh as the col- 
lecting devices, certain details of the controllers, wiring, &c. 

The main power house of the system is at Riverside, about 
3 miles from Stamford, and contains Westinghouse-Parsons turbo- 
alternators, having a single-phase rating of 8,750kw., or about 
5,500 kw. when supplying three-phase current. The generators, 
which supply at 11,000 volts, have two poles, and run at 1,500 revs. 
per min., so that the frequency is 25 ~ per second. As an illustra- 
tion of the unusual conditions met with in the design of such 
machines it may be mentioned that a single complete armature 
coil weighs about 6001b. However, as the machines have only two 
poles, the total number of amature coils is comparatively small. As 
& machine in such service is liable to have short circuits at 
times, the armature end windings are extremely well braced. The 
terminal of each machine is always grounded when in service. 

The trolley system is to be suspended from steel bridges which 
span trom four to six tracks normally, and even a greater number 
at special points. These bridges are placed at intervals of about 
300 ft., and at points about 2 miles apart heavier structures, called 
anchor bridges, are placed. The steel cables which support the 
trolley wire proper are supported by massive insulators on the 
bridges. Two cables are used for each wire, and form a double 
eatenary suspension carrying the trolley wire by means of trian- 

supports, placed about 10ft. apart. The steel cables have a 
total sag of about 6 ft., while the trolley wire itself is maintained in 
a practically horizontal position. At points about 2 miles apart 
each trolley wire is broken by section insulators, and is connected 
to the other trolley wires and to two feeder wires through automatic 
circuit-breakers. The two feeder wires are carried the whole length 
of the alternating system. Current is collected from the trolley 
wire, which is at a nominal height of 22 ft. above the track, by the 
pantagraph type of trolley, which has an effective range of about 
8&ft. The stresses in the supporting cables with a load of ice $ in. 
thick on the cables, hangers, &c., will be about one-sixth of the 
breaking strain. As 11,000 volts is used on the trolley system, 
no transforming stations are necessary on the part which is now 
to be installed. The high voltage trolley system will extend about 
19 miles in one direction from the power house and about 3 miles 
in the opposite direction to Stamford. 

The mechanical construction of the locomotive presents many 
novel and interesting features which deserve special consideration. 
The running gear consists of two trucks, each mounted on four 
62in. driving wheels, the length of wheel base being 8ft. To the 
side frames of forged steel are bolted and riveted the pressed steel 
bolster carrying the centre plate. The weight on the journal boxes 
is carried by semi-elliptic springs with auxiliary coiled springs under 
the ends of the equaliser bars, to assist in restoring equilibrium. The 
bolsters are 30 in. wide at the centre plate and are widened, when 
bolted to the side frames, to nearly double this amount, thus giving 
& very strong construction without excessive weight. The centre 


plate, which transmits the tractive effort to the frame, is 18 in. in: 


diameter, and will be lubricated to permit a perfectly free motion 
in curving. Truck centres are 14 ft. 6 in. apart. Owing to the fact 
that the entire space between the wheels is occupied by the motors, 
it was impossible to transmit the drawbar pull through the centre 
line of the locomotive in the usual way. Instead of this, strong 
plate girders, heavily cross-braced, are carried outside of the wheels, 
and the entire strain of the drawbar is carried to these through 
strong box girders having top and bottom plates 42in. wide. 
Directly underneath the girder at cach end is a Westinghouse fric- 
tion draft gear to which the drawbar is attached. The cab is built 
up of sheet steel on a framework of Z” bars, and the apparatus 
inside is arranged on a framework of structural steel which is built 
into the cab and firmly anchored to floor and ceiling. A large trap 
door permits easy access to motor bearings, brushes, &c. 

There are four motors, each of 250 f. p. nominal capacity, and over 
200 H. P. continuous capacity. They are of the gearless type and are 
wound for & normal full-load speed of about 225 revs. per min. They 
are connected permanently in pairs and require about 450 volts alter- 
nating and 550 to 600 volts continuous. Instead of being placed 
directly on a shaft, tHe armature is built up on a quill through which 
the car axle passes with about § in. clearance all around. Bearings 
to carry the field frame are at each side of the quill. At each end 
of the quill isa flange from which project seven round pins, parallel 
to the shaft, into corresponding pockets in the hub of the wheel. 
Around each pin is placed a coiled spring wound with the turns pro- 
gressively eccentric. "These springs are contained between two steel 


* Abstract from a Paper by Mr. B. G. Lamme before the New York 
Railway Club on March 16th. 


bushings, the smaller of which slips over the pin, and the larger 
fits in the pocket in the wheel. These springs are amply strong to 
carry the entire weight of the motor, but are normally required to 
transmit only the torque of the motor and to keep the motor axis 

arallel to the axle. They allow a total vertical movement of about 

in. The end play of the motor, instead of coming directly on the 
wheels, is taken by strong coiled springs inside of the driving pins, 
which press against covers in the outer ends of the spring pockets in 
the wheel. The torque on the motor frame is taken be heavy 
parallel rods which anchor the frame to the truck above and below 
the axle. These rods permit vertical or side motion of the motor, 
but prevent excessive bumping strains from coming on the motor- 
driving springs. The entire weight of the motor is normally carried 
on springs supported from a steel frame surrounding the motor and 
resting on the journal boxes. 

On account of the relatively low speed of the motors, the maxi- 
mum commutator speed is very low, being less than 3,000 ft. per 
minute when the locomotive is running at 60 miles per hour. One 
interesting feature in these motors is the method of cooling. Asa 
blower is used in the locomotive for cooling the lower transformers, 
it was decided to extend this method of cooling to the motors also. 
In the floor of the cab is an air conduit of considerable size from 
which air is piped to each motor, which can also be kept very clean in 
this manner, as the inside of the motor is under partial pressure at 
all times. The air furnished to the motor, being taken from the 
inside of the cab, can be kept relatively clean and dry. 


On the D.C. part of the line, current is taken from the third-rail 
system, except in the case of some short sections at cross-overs fed 
from an overhead trolley on D.C. On A.C. the motors are not 
operated in series parallel as on D. C., but are connected perma. 
nently in a given manner, and the supply voltage is varied. This 
gives an equivalent of the series parallel, except that the number of 
efficient operating steps is much greater. On A.C. operation no 
resistance is used in regular running, but a slight amount is used 
in passing from one working step to the next, this being in the 
nature of & preventive device to diminish the short circuiting effect 
when passing from one transformer tap to another. "There are six 
operative voltages or running points on the A.C., corresponding to six 
taps on the lowering transformer, while there are a small number of 
intermediate steps, which are used only in passing from one working 
point to another. Experience has shown that the number of s 
on A.C. required to give a smooth acceleration is considerably 
smaller than required on D.C. In consequence, the controller is so 
arranged that on A.C. about half as many steps are used as on D.C. 
The type of motor used is one which permits an almost indefinite 
shunting of the field without affecting the commutation or operation 
otherwise, and advantage is taken of this to obtain several higher 
speeds by shunting the fields before passing into multiple. 

There are two step-down transformers, one on each side of the 
cab, in order to balance the weight. It must be borne in mind that 
these transformers are the heaviest single pieces in the cab, and 
there would be considerable difficulty in placing a single trans- 
former to advantage. A further reason for two transformers is that 
an injury to one would not entirely disable the locomotive. The 
transformers are connected in parallel across the high voltage, but 
on the low voltage side each transformer feeds one pair of motors, 
through a separate control unit. 

The main controllers are of the well-known Westinghouse electro- 
pneumatic unit switch type. In design, however, they differ some- 
what from the D.C. type, due to the fact that switches, blow-outs, 
&c., must operate on both A.C. and D.C., as many parts of the con- 
troller are common to both. It may be mentioned, also, that the 
reversing switches are of the unit switch tvpe. The main controllers 
are operated from master controllers at each end of the cab. The 
controller system is arranged for multiple unit operation, so that 
two or more locomotives may be coupled to the same load. 

In addition to the controlling and transforming apparatus there 
is à number of auxiliary parts, such as two air compressora driven 
by motors, which can be operated on either A.C. or D. C.; two 
blowers driven by similar motors, for furnishing air to the trans- 
former and motors, and to the D.C rheostat. It may be mentioned 
that the air which passes through the transformers is also sent 
through the rheostats. In addition to the above auxiliary appa- 
ratus there are H.T. oil circuit-breakers, switches for throwing 
from A.C. to D.C. and so on. There is also a steam generator in 
the cab for the purpose of generating sutficient steam for heating the 
coaches in cold weather. 

The locomotive is equipped with devices for collecting both A.C. 
and D.C. For the latter there are eight collecting shoes, four on 
each side of the locomotive, arranged in pairs of two each, and with 
a pantagraph low tension overhead D.C. trolley to conform with 
certain New York Central requirements. For collecting A.C., the 
locomotive is equipped with two pantagraph-type high - tension 
bow trolleys. 

Each of these locomotives is to be able to handle a 200 ton train 
in local service on a schedule of 26 miles per hour, with stops about 
2 miles apart. In order to make this average speed, the maximum 
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will be about 45 miles per hour. One locomotive will also be 
able to handle a 250 ton train on through service. For heavier 
trains than this it is intended to couple two locomotives together 
and operate them in multiple. 

The weight of the locomotive is 85 tons, and its average accelera- 
tion is 0:45 miles per hour per second. The motors are ventilated 
through ducts tapped through the motor frame near the commutator 
end of the machine, and screened to prevent the entrance of dust. 
The switches for connections are operated pneumatically. The 
grid resistances are carried on one side of the centre aisle of the 
ocomotive body and the transformers on the other side. The master 
controller is not arranged with a revolving handle, as with most 
controllers, but with a lever similar to the throttle handle on a 
steam locomotive and moving through an arc of 96deg. The re- 
versing handle is a shorter lever directly below the operating handle. 


AN INVESTIGATION INTO THE PERIODIC YARIA- 
TIONS IN THE MAGNETIC FIELD OF ATHREE-PHASE 
GENERATOR BY MEANS OF THE OSCILLOGRAPH.* 


BY G. W. WORRALL AND T. F. WALL. 


The periodic variations in the magnetic field of a generator have 
frequently been the subject of mathematical and speculative in- 
vestigation, but no actual experimente appear to have been made 
to ascertain their nature and magnitude. The object of the present 
investigations was to obtain experimental records of the variations 
referred to under various conditions of load. The generator employed 
was three-phase, star-wound, rotating armature, ten poles, one tooth 
per pole per phase, semi-closed slots; it was run at a speed of 837 revs. 
per min., and was excited to give 209 volts on open circuit between 
the neutral and one-phase. The full-load current was 11 amperes. 
The excitation was maintained constant throughout the experi- 
ments. For the purpose of the investigation these periodic varia- 
tions were observed by means of the E.M.F.s induced in certain 
search coils attached to the pole-pieces. These will be referred to as 
"stationary coils." The E.M.F. induced in the armature con- 
ductors was also observed by means of other search coils attached 
to the armature. These will be referred to as ** moving coils." The 
periodic variations in the E.M.F.s induced were recorded by one 
pair of strips of a Duddell high frequency double oscillograph and 
revolving film camera. 

The position of the armature relative to the pole-pieces corre- 
sponding to any instant in the E. M. F. wave was ascertained by 
means of a contact maker attached to the armature which closed 
the circuit of the second pair of strips of the oscillograph through a 
Leclanché cell once in every period of the machine. The maximum 
time of contact was about 1-5000th second. Thus, in the photographic 
records, there was a small peak on the zero line once in every 
period, which corresponded to a predetermined ition of the 
armature. A stationary coil of six turns was attached to the two 
leading tips of adjacent poles, a similar coil to the two trailing tips 
and a third to the centres of the two faces. Three moving coils, 
each of one turn, were laid in the armature slots similar in their 
circuit to a loop of the armature winding and respectively at the 
top, the bottom, and the centre. 

The machine was run respectively on open circuit; non-inductive 
load, consisting of liquid resistances; inductive load, consisting of 
choking coils of very small resistance; and capacity loads, consist- 
ing of mica condensers. 

It was found that the curves from all the three coils in the slots 
were identical with each other in shape, and only varied in magni- 
tude within the limits of accurate copying. 

In the stationary coil curves six waves were found to occupy the 
same time as one period of the machine. Therefore, as the fre- 
quency of the machine was 70 per second, that of the variations in 
the field was 420 per second, and, as there were three teeth to each 
pole, the passage of each tooth through any part of the field was 
marked by the occurrence of one of the periodic variations under 
investigation. The movements which go to make up one of these 
variations may be described as a flash and a “drag.” The flash 
occurs across the slot in the opposite direction to that in which the 
arinature moves, while the drag occurs in the same direction as the 
motion of the armature, and is caused by hysteresis effects in 
the teeth. These flash and drag movements of the flux are apparent 
in all the stationary coil curves and are distinct from each other, 
but the distinction is most apparent in the curves taken in open 
circuit. The E.M.F.s due to the drag are measured to the left of 
the zero line and those due to the flash to right. 


In Table I. are given the maximum values of the E.M.F.s induced. 


in a single conductor of each stationary coil under the various con- 
* Abstract of a Paper read before the Manchester Section of the In- 
Stitution of Electrical Engineers, March 27th. 


ditions of load, and these values correspond with those induced in a 
pole-piece and available for the production of eddy currents. The 
ratios of the same E.M.F.s to those induced on open circuit are 
also given. 

Table I. 


ä T 

' Max. E. M.F. Ratio of max. Ratio of mar. 
in volts in- E.M.F.inpole od 

duced in the piece and ar- and on open 
pole pieces. mature loop. E 


circuit. 

1. Open Circuit. | | 

Leading pole tip ........ | 0:15 0:14 ix 

Trailing pole tip ........ 0:18 0:16 We 

Centre of pole face ...... 0:25 0:22 a 
2. Non-Inductive Half Load. 

Leading pole tip ........ 0-15 0°13 0 99 

Trailing pole tip ........ | 0:27 0:28 1:50 

Centre of pole face ...... 0:24 0:20 0:96 
3. Non-Inductive Full Load. 

Leading poletip ........ 0:16 0:13 1:03 

Trailing pole tip ........ 0°33 0:27 1:83 

Centre of pole face ...... 0:25 0:21 1:00 
4. Inductive Half Load. 

Leading pole tip ........ 0:13 0:13 0°84 

Trailing pole tip ........ 0:17 0:18 0:94 

Centre of pole face ...... 0:15 0:16 0:62 
5. Inductive Full Load. 

Leading pole ti 0-06 | 0:07 0:39 

Trailing pole tip ........ 0:12 0:14 0:66 

Centre of pole face ...... 0:07 | 0:08 0:28 
6. Capacity Half Load. | | 

Leading pole tip ........ | 0:28 0:16 177 

Trailing pole tip ........ 0:83 0:20 1:83 

Centre of pole face ...... 0:45 0°27 1:80 


The flash and drag taken together were periodic and their fre- 
quency constant under all loads, while, taken individually, their 
times were found to be unequal and to vary in relation to each 
other under different loads. The time of the flash was longer on 
load than on open circuit. The area of the curve of the flash was 
in all cases equal to that of the drag—a result which might be 
expected in the absence of any continuous forward or backward 
movement of the flux. 

It was found that, although the actual values of the fluxes varied 
through a wide range, yet in all cases, except the inductive loads, 
the sum of the fluxes moving under the two tips are equal to the 
flux moving in the centre of the pole face. "The ratios of these 
fluxes to the total flux are given in Table II. The actual flux 
threading the moving coil at the top of a slot whon placed sym- 
metrically about a pole-piece was determined by the ballistic method. 


Table II. Hiding the Ratios of the Fluxes moving under the Pole Tips 
and the Centre of Pole Face tothe Total Flux. 


Leading tip. | Trailing tip. | Centre of face. 


————— — 


Open circuit .............. 


0:0054 0:0054 0:0112 
Non-inductive, half load....| 00084 00168 | 00261 
Non-inductive, full load 0:0078 0:0300 | 0:0377 
Inductive, half load........ 0:0054 0:0078 | 0:0054 
Inductive, full load........ 0.0000 >: 00084 0:0054 
Capacity, half load ........ | 0:0269 | 0:0180 | 0:0450 


As the flash and the drag approached equality in time the 
E.M.F.s induced by them approached equality in magnitude. All 
the stationary. coil curves have two principal features —i. e., the 
correspondence in period of six of their waves with one period of 
the machine and the formation of each wave by one flash and 
one drag movement of the flux. These features distinguish 
them from the moving coil curves, which have next to be con- 
sidered. In these the continuity of the flash due to the move- 
ment of the coil across the pole face destroys the division into 
periods, and the drag being caused by the movement of the teeth 
does not influence the form of the wave. By the continuous 
flashing in the opposite direction to the motion of the armature, 
however, the height of the wave is increased; but as the flashing 
varies from point to point of the pole face and with various loads 
the increase in height due to this cause is neither constant nor pro- 
portional to the flux. The moving coil curves generally exhibit 
the well-known effects of armature reaction, but these effects are 
not apparent in the case of the peaks formed under the trailing pole 
tip in non-inductive and capacity loads, the height of these being 
the same as on open circuit, whereas they would be expected to be 

eater. 

* Proin Table I. it will be seen that even on open circuit the E. M. F. 
induced in the pole face may be as much as 22 per cent. of the 
E.M.F. induced in an armature conductor, and on non:inductive 
full load this value rises to 27 per cent. It will also be noted that, 
although the E.M.F.s induced have their largest values in the 
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capacity load, their ratios to those generated in an armature con- 
ductor are approximately the same as on non-inductive full load. 
It occurred to the authors that the periodic variations in the field 
might possibly penetrate beyond the air-gap into the main magnetic 
circuit, but, as on connecting with the oscillograph two coils each 
of six turns wound respectively round a lmb-and yoke of the 
magnets, and running machine under capacity load, no variations 
were recorded, it was concluded that such is not the case to any 
appreciable degree. 


— — — ——- 


 BOUCHEROTS8 SQUIRREL-CAGE MOTOR WITH 
LARGE STARTING TORQUE. 


In a recent issue of L'Industrie Electrique, M. E. J. Brunswick 
gives some interesting particulars of a 130 n.r. Boucherot squirrel- 
cage motor with large starting torque constructed for pump work by 
the Breguet Co. As is well known, M. Boucherot’s method of 
obtaining a large torque consists in embodying resistances in the 
squirrel-cage rotor, and causing, by purely electrical means, the 
rotor current to flow through these resistances during the starting- 
up period, but to pass them by when the rotor has gained speed. 
This is accomplished as follows: The rotor is long, and its copper 
bars are continuous the whole length of the armature, being elec- 
trically inter-connected at either side by bronze rings in the usual 
manner. The middle point of each cupper bar is connected to the 
middle points of the neighbouring bars through German silver 
resistances, which thus form a circle around the armature half way 
between the ends. Instead of having one stator, as in the cus- 
tomary design, there are two stators, each of which is provided 
with an ordinary three-phase winding. One stator encloses one 
end of the rotor and the other encloses the other end, while a short 
length in the middle of the rotor— where the resistances are—is not 
embraced by either stator. When running, the currents induced in 
ihe copper bars by the two stators are in phase, and the currents 
flow in the squirrel-cage rotor as if there were only one common 
stator, and no current flows through the resistances. At start- 
ing, however, the currents induced at either end of the rotor by 
the respective stator are caused to be out of phase, the result 
being that each end forms more or less & squirrel.cage rotor 
by itself and campletes its circuit through the German silver re- 
sistances. This displacement in phase can be achieved either by 
rotating one stator to a certain extent at starting by mechanical 
means, or else by connécting up the two stators differently. The 
latter means seems to be more generally favoured. A simple 
switch is employed for changing the connections. In the startin 
position of the switch, the three phases of each stator are connecte 
in such a manner that the two stators oppose one another. When 
the switch is moved to its second position, one stator alone is active, 
the other being short-circuited upon itself. Less current now flows 
through the rotor resistances. In the third, and running, position 
finally, the stator windings are connected in parallel, and both 
stators act as one single stator would. The three phases of each 
stator are always connected in star. 

The figures below refer to a two-pole 180 f. p. motor of this type, 
fed from a 1,000 volt 46:5 co supply and running light at 2 790 revs. 
per min. and at normal load at 2,750 revs. per min. 


Efficiency and power factor at full load .......... 0:90 

Stator —Outside diameter of stampings......... eee. 50°0 em. 
Inside diameter of stampings .................... 25:8 cm. 
Total axial length of each stator .............. e. 23:0 cm. 
Number and width of ventilating ducts .......... 2:0x 15cm 
Number of slots Ws albe KEEN M QR 24 
Dimensions of sIoktktsss 4'2 x 1'8 em 
Number of conductors per slot .................. 

Notor Outside diameter. * 24:9 cm, 
Slots .......... ARR qe e deua X varie 26 slots, each 1°35 * 2· 4 om. 
Dimensions of bar .,,......scceccessesccvcssecees 22x1150m. 
Dimensions of bronze end rings .................. 8:0 x 1:0 cm. 
Number of resistances ................ two groups of 26 each. 

Resistances— Section ......cccccccsccvccccccvcue « 52x25cm, 
Length, when opened out ............. — n" 11:1 om. 


In the motor in question, the resistances were of such a value 
that the starting torque was half the normal torque with a current 
of about 80 amperes. The centrifugal pump was of the Rateau 
type, being designed for raising 115 cubic metres per hour to a 
height of 200 metres. It is stated that the efficiency of the set as a 
whole was 65 per cent. | 
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OF SUBURBAN RAILWAYS. 


« ELECTRIFICATION ” 


In view of the recent decline in the market values of the old 
London “ Underground Railway ” securities since the adoption of 
electric traction, The Times Financial and Commercial Supple- 
ment publishes an article discussing generally the subject of con. 
version of local lines from steam to electric working which by no 
means reflects the forebodings sometimes heard in this connection, 
and treats the question in a very rational way. Dealing first 
with the Metropolitan Railway Co., whose stuckr have especially 
suffered, it is pointed out that as yet electric traction has not 
been given a fair trial There are four distinct steam ser- 


vices still running on the northern half of the Circle, so that 


there are at present about two steam trains to every electric train. 
It is hoped, however, that the last steam train on any part of the 
Circle wil disappear by July, as the electrical equipment of the 
Great Western suburban lines is expected to be completed by that 
time. Not till then will it be possible to t&ke full advantage of the 
increased capabilities for acceleration afforded by electric traction, 
so it is unfair to pronounce the result of the conversion either success 
or failure until these conditions have been attained. After speakingof 
the advantages to be gained by this increased acceleration, especially 
at crowded terminal stations, where it is essential that at certain times 
of the day trains should follow one another in quick succession, 
it is further pointed out that an electric train can be driven from 
either end, and can, therefore, be dealt with as a unit as distin- 
guished from a train of ordinary coaches drawn by a separate steam 
engine. This permits of very considerable economies being effected, 
both in time and space, at terminal stations, and reduces the 
number of switching and signalling operations. It will readily be 
seen that these are most important points, because at crowded 


traffic centres it is often impossible to extend station and siding 


accommodation, and where it is possible it can only be done at 
great cost, owing to the high value of the land and property in the 
neighbourhood. 

A full discussion of comparative cost per train-mile is, of course, 
not entered into. The circumstances can so rarely be parallel that 
reliable figures are practically unattainable, The assumption is 


-made—probably, in the present state of affairs, rightly—that, mile 


for mile, for exactly equal conditions, the line run by steam would 
be operated at less cost than the line run by electricity. The point 
is, however, that the conditions do not remain the same, and, as our 
contemporary remarks, a statement of this kind is of no real value 
inasmuch as such a set of circumstances is not conceivable in this 
country or, indeed, in any other in modern times. The real propo- 
sition before railway directors and shareholders is whether capital 
spent in converting an existing line from steam to electric traction 
is advantageously laid out and will yield a good return. In solving 
this problem the actual cost of electric energy as compared with 
steam is only one of several factors to be taken into account. i 
In the case of the underground lines of London it may be said 
that self-preservation was one of the principal incentives that led to 
the making of the change. Public opinion demanded that some- 
thing should be done to improve the distinctly disagreeable con- 
ditions that prevailed in the London tunnels. Another public 
demand which the underground companies felt it was essential they 
should meet was for a more frequent service of trains. This they 
could not provide under the old conditions and so another deter- 


^ | mining factor was created in favour of electric traction, under 


which greater acceleration is possible and trains can follow one 
another more quickly over the same pair of rails. Several of the 
foregoing considerations operated also in the case of the Mersey 
Tunnel Railway, upon which electricity was introduced in place of 
Steam in 1908. The number of trains run on this railway has been 
greatly increased, and the conditions of travel have been vastly un- 
proved, with the result that there has been a satisfactory expansion 
of business. 

Another example is taken from the electrification of the Liver- 
pool and Southport section of the Lancashire & Yorkshire Reil. 
way, where electric traction was adopted to meet & demand for s 
greatly increased train service as an alternative to incurring a large 
capital expenditure in providing relief lines and in enlarging its 
terminal accommodation. It has been officially stated that on this 
line the actual cost of operation is slightly greater than it was under 
steam traction; but the increased service of trains and the greater 
despatch, rendered possible by electrical working and now given, 
have induced such an increase in traffic as to justify fully the change 
from every point of view. 

Another case mentioned is the conversion of the Manhattan 
section of the New York Elevated Railway, which took place in 1901. 
By running as many trains as possible during their last year 
under’ steam conditions the company succeeded in carrying 
190,045,741 passengers. In the first complete year under electric 
traction the number of passengers carried was no fewer than 
286,634,195, an increase of about 50 per cent. In the first-named 
period (under steam traction) the cost of working was equal to 
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55°79 per cent. of the gross receipts, while in the latter period 
(under electricity) the cost of working was only 41°20 per cent. of 
the groes receipts. Here we have a direct and substantial saving 
due, not to the cost of electricity per se being less than the cost of 
steam, but to the fact that with electric traction it is possible to do 
a much greater amount of remunerative work in the same time and 
over the same rails. 

In conclusion, the opinion is expressed that even if it should be 
demonstrated eventually that, after taking everything into account, 
electricity is a more costly motive power to produce than steam, 
there may, and probably will, be other considerations, as in the 
instances cited above, which render its adoption on a local railway 
not only desirable but also economical. 


— — 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 

Colloidal Scluttons.—E. F. Burton has determined the size 
and charge of the particles of colloidal solutions of metals pro- 
duced by sparking between metallic electrodes under the sur- 
face of pure water. He determined the size of the particles 
by an ultra-microscopic method, and found it to lie between 
2 x 107? em. and 6 x 10 cm., thus corroborating the estimate 
of Bredig based upon theoretical considerations. He found 
that the electro-negative, non-oxidisable metals, gold, silver 
and platinum give solutions in water and ethyl malonate, in 
which the particles are negatively charged. The electro-posi- 
tive, oxidisable metals gave solutions in water, methyl alcohol, 
and ethyl alcohol, in which the particles are always positively 
charged. In the former case there is incomplete combination 
with the liquid. Several platinum atoms, for instance, com- 
bine with one positive atom of hydrogen, and it doing so 
deprive the HO ion of its electron. The platinum-hydrogen 
aggregate dissociates slightly so as to form an atmosphere of 
positively-charged nye roga ions about the negatively-charged 
colloidal particle. ith the other metals in water and the 
alcohols we have a corresponding formation of the hydroxides, 
lead combining with OH and leaving neutral hydrogen free. 
By a slight dissociation of the Pb,OH a positively-charged 
colloidal particle is obtained, surrounded by a layer of negative 
OH ions in the liquid. 

E. F. Burton, Philosophical Magazine, April, 1906.) 


Absorption of a Particles.—¥. Rutherford has succeeded in 
obtaining photographic effects with a particles having a velocity 
less than half their velocity of projection. The particles tra- 
versed a layer of aluminium having an absorbing power cqual 
to that of 7 cm. of air, that being the maximum range of 
ionisation of an a particle from radium C. The scattering of 
the particles increases as their speed is reduced. The ratio e/m 
remains, however, the same, and after passing through 5:5 cm. 
of air the particles have the same charge and mass as they 
have when issuing from a bare wire coated with radium C. 

(E. Kutuerrorp, Philosophical Magazine, April, 1906. 


AL lternate-current Conductivity of Flaumes.—H. A. Wilson and 
E. Gold have measured the electric conductivity of flames con- 
taining salt vapours for alternating currents, and furnish an 
explanation of their results on the ionisation theory. The 
relative conductivity of salts of tho alkali metals in non- 
luminous flames varies in nearly the same manner in steady 
currents and in alternating currents. For rapidly oscillating 
currents of the Tesla kind a flame containing an alkali-salt 
vapour behaves like an insulating medium having a high 
specific inductive capacity. Since the mass of the positive 
carriers is large, and their mobility small, they will be practi- 
cally stationary in comparison with the negative carriers, which 
oscillate with each alternation. All regions within the ampli- 
tude of this oscillation from the electrodes will be deprived of 
negative ions, while having the usual density of positive ions. 
There is, therefore, a neutral layer in the middle between the 
electrodes, surrounded by two positive layers. The apparent 
capacity per unit area should vary as the square root of the 
number of ions 


cubic centimetre, and inversely as the 


more than one molecule in 30 salt molecules is ionised at any 
instant in the flame, but each molecule is probably ionised and 
recombined several million times per second. 

[Wilson and Gorp, Philosophical Magazine, April, 1606.] 


Conductivity of Nernst Filaments.—F. Horton describes 
some experiments which go to show that the conductivity of 
metallic oxides is mainly metallic and not electrolytic, as 
Nernst supposed. On heating a slab of cupric oxide from 
12°C. to 385°C. its conductivity increases 5,000 times, and on 
heating lime from 763°C. to 1,466°C. its conductivity increases 
to nearly a million times its value at the lower temperature. 
Since the material remains solid, it is not likely that the 
mobility of the ions has increased. And since in concentrated 
electrolytes the degree of dissociation decreases on heating, 
the number of ions is not increased if the oxides conduct elec- 
trolytically. The alternative thus indicated is that the con- 
duction is metallic —i. e., that it is due to free electrons. 
Wehnelt has already shown that hot metallic oxides emit 
electrons very freely. The author shows that the conductivity 
of oxides increases in the same proportion as the rate of emis- 
sion of electrons from their surfaces. The fact that mixtures 
of certain oxides conduct better than either of their consti- 
tuents is capable of explanation on the electron theory of 
metallic conduction. One of the constituents may have a large 
percentage of free electrons but a small free path. The other 
may have but few electrons but a large free path. In the 
mixture the number of electrons will be greater than before, 
while the free path is not much less. | 

(F. Horton, Philosophical Magazine, April, 1906]. 


Magnetisalion of Iron Powder.—W. 'Trenkle has studied the 
magnetism of powdered iron by means of a modified yoke 
method, which gives more complete results than that of Born- 
stein. He finda that with a given field the magnetisation and 
the susceptibility of pure iron powder is always greater than 
that of a mixture of iron powder and some non-magnetic sub- 
stance. Hence the saturation point of pure iron powder is 
always higher than that of the diluto powder. The saturation 
value of the magnetic intensity is about one-fifth of that of 
solid iron. Generally speaking, therefore, the saturation value 
of the magnetisation is the smaller the less the density of the 
iron. Thus cast iron, which has a smaller average density 
than stee! or wrought iron, has a relatively small intensity of. 
maximum magnetisation. The field required for saturation is 
greater in the case of diluted iron powder than in the case of 
the pure powder, but this rule cannot be extended to solid 
iron. The effect of the change of density is entirely inde- 
pendent of the effect of a change in length, and must not be 
taken as amounting to the same. The relation between the 
changes produced by altering the various dimensions is very 
complicated. ! 
(W. Trenxur, Wiedemann’s .Annalen, No. 4, 1906.] 


Thomson Effect.—E. Lecher has examined the variation of 
the Thomson effect with the temperature in the case of iron, 
copper, silver and constantan. He used an electric furnace 
through which two wires of the metal to bo investigated were 
drawn. Their ends projected from the oven, and were joined 
across through three different thermocouples. Currents in 
opposite directions were sent through tho two wires. The 
Joule effect in the two wires compensates itself, but the two 
Thomson effects are added up, and their fourfold value may be 
obtained by reversing the current. To obtain a small gradient 
of potential, the wires are wound with asbestos. The Thom- 
son effect is probably proportional to the gradient for small 
gradients. In iron, the Thomson effect at 52 deg. is 27:8 x 1077 
gramme-calories per coulomb. The author corroborates Tait’s 
observation that in iron the Thomson effect.. possesses a point 
of inversion. In copper the temperature coefficient of the 
Thomson effect is + 3:01 x 10 gramme-calories per coulomb, 
in silver 4 7:36 x 10-7 and in constantan —4'73x 10-6. In 
iron and constantan the temperature effect follows a curve of 


r 
square root of the maximum P.D. applied, but should be | the second degree, while in copper and silver it describes a 
independent of the distance between the electrodes. The atraight line. 


experimental results fully support these conclusions. Not 


(E. LzcuEn, Wiedemann’s Annalen, No. 4, 1906.] 
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ELECTRIC WINDING. 


The three evenings’ debate on applications of electricity 
in mines at the Institution of Electrical Engineers was chiefly 
devoted to discussing the relative merits of steam and electric 
winding. A Paper, read by Mr. W. C. MOUNTAIN before the 
Manchester Local Section of the Institution of Electrical 
Engineers last January, was brought up to London for trial, 
and it must be admitted that the correction adminiatered 
was well deserved. Mr. MOUNTAIN, although he is an 
electrical engineer himself, and although a large part of 
his business is the application of electricity in minee, had 
deliberately set himself the task of proving that electric wind- 
ing was not, and never could be, so economical as direct steam 
winding. He had prepared a number of tables to prove this 
proposition, but speaker-after speaker rose to point out discre- 
pancies and inaccuracies in these tables, and serious omissions 
im the estimates. Mr. MOUNTAIN has, of course, “ explained’ 
a number of these; and, in reply to the discussion, he produced 
a fresh set cf revised tables, but he has not done sufficient to 
explain the peculiar position he has adopted. It is bad 
enough for an electrical engineer to set out with the definite 
object of disparaging a particular application: of electricity 
to those who may be customers for it, but matters are 
still worse when the figures and data he uses for this 
purpose will not bear the test of critical analysis. To 
suggest that the reason of the inaccuracies is that the figures 
were prepared hastily is hardly sufficient excuse, for there 
was no need for haste to damn a branch of electrical engineer- 
ing which is still in its incipient stages of development. In 
any event the two months which elapsed between the presen- 
tation of the Paper in Manchester and its discussion in London 
afforded ample time for the correction and verification of his 
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figures had Mr. MoUNTAIN desired to correct and verify them 
on his own account. We must, however, call the attention of 
mining engineers to the fact that the conclusions expressed by 
Mr. MOUNTAIN at the end of the discussion are already consider- 
able modifications of the views he originally expressed, and by 
the time the patents that control the most serviceable methods 
of electric winding have expired, it is possible that he may 
be as enthusiastic for it as he is now energetic in condeming it. 

Leaving aside the case in which the only application of elec- 
tricity in the mine would be winding on one or two main shafts, 
and in which, at any rate, the winding at these shafts represents 
the great bulk of the electrical energy used, everything 
depends on the value of coal. At some pits mentioned, small 
coal that can be burned in the local boilers has actually a 
negative value, so that if it is not burned money has to be paid 
for carting it away; then within certain limits the more 
inefficient the winding engine the more economical will be the 
final result, and in such circumstances also no elaborate 
tables are needed to prove that electric winding should not be 
adopted. "There must be, however, a large number of instances 
in which the electrical equipment of the mine may be extended 
economically to the winding engine. One mechanical engi- 
neer, who rose to speak apparently under the impression that 
electrical engineers understood nothing of steam engine build- 
ing, described with pride the existing steam-winding engines, 
which did a large part of their total work on each wind 
with steam admitted at full pressure to the cylinder for 
practically the whole of the stroke. Now, electrical engi- 
neers find it more economical to use steam expansively in 
their engines. Then again, there are enormous stand-by 
losses on the steam-winding engine plant, which has to be ready 
for working at any time in the 24 hours, a large quan- 
tity of steam is lost in “ blowing-off," and, lastly, much work 
is wasted in using the engine for braking. The conditions are, 
in fact, such that independent steam winding plants are run almost 
under the most uneconomical conditions that a steam plant 
can be subjected to. This is why the estimated costs of steam 
winding differ so much from the actual observed coste, and 
also why the results of tests vary so much, for the subsidiary 
losses which do not occur in the engine itself are not always 
taken into account in the tests. Thus the question is the 
same one that governs many applications of electricity to power 
purposes on a large scale. The capital cost of applying the 
new methods is greater, but there is a saving in working costs. 
As we have already said, this particular application of 
electricity is new; consequently the capital costs are at 
present high. By encouraging the utilisation of electric 
winding in every instance where it may be adopted with 
advantage, the first cost will soon be lowered, and the cases 
in which the electric motor may be profitably employed for 
winding will eventually be numerous, i 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign book.) 


— — 

-Chemistry. By BERTRA : 

Pee rone & Co.) 2nd edition. Tery = 
The second edition of Mr. Blount’s well-known book on Elec- 
tro-chemistry has been fully revised and brought up to date since 
the edition which we reviewed in 1903 (The Electrician, Vol. LIL, 
p. 94). The progress of the electro chemical industry has 
been rapid of late, and the essential points of the many new 
processes which have been devised and the improvements of 
old methods which have been introduced are embodied in the 
present volume. Not the least in importance of these addi- 
tions is the new section of the book devoted to the electro. 


(London : 


metallurgical production and treatment of iron and steel. 
As the author points out, a great change has occurred during 
the last few years in this portion of the subject. The earlier 
eno of experimental struggle, which seemed all but hopeless, 

as given place to an epoch of moderately fruitful toil, and 
there is good cause to believe this will merge into an era of 
industrial activity. A reason suggested why success has been 
won slowly in this subject is that the ambition of the pioneers 
was chiefly limited to smelting iron electrically from its ores. 
This of course can be and has cen accomplished, but it is less 
easy and less immediately useful than the production of 
steel and alloys of iron by electrical means, using as raw 
material the ordinary products of the blast furnace. Mr. 
Blount sums up the situation by saying that, as the 
blast furnace is a fairly efficient thermal device, and as 
it uses fuel direct instead of in a roundabout electrical 
manner, it is difficult to displace it except where fuel is 
extravagantly dear, whereas in the conversion of cheap pig 
iron into high-priced steel, or special iron alloys, the cost of 
energy necessary for the process is not so large & part of the 
total cost as to make electrical methods impracticable. After 
referring to the advantages of plentiful water possessed by 
Canada, where the Government is giving great encouragement 
to the development of this industry, the author reminds iron- 
masters in this country of the huge horse-power obtainable 
from the gases from their blast furnaces, which is eminently 
suitably for running electrical steel plants, using the products 
of their blast furnaces as a raw material. The Keller process 
of iron smelting is described in this section, together with 
Héroult, Kjellin and Gin furnaces for steel manufacture. 
Other sections of the book have been enlarged, including that 
devoted to alkali, chlorine and their products, where the con- 
ditions which experience has proved necessary for successful 
operation on a large scale are given, and all the leading 
systems described. A number of new illustrations have been 
added and the work, which is certainly a standard work on 
the subject, and bears every evidence of careful and thorough 
revision. 
Valves and Valve Gear Mechanisms, By W. E. Davsy, M.A., B. Se. 

(London: Edward Arnold). 1906. 21s, net. 

Prof. Dalby has the great advantage of being not only 

theoretically, but practically, fully acquainted with the sub- 


| ject on which he writes. The result is à book of exceptional 
merit, useful not only to the student, for whom it is primarily 


intended, but also to others who are practically engaged in the 
matter. Special features of the book are the excellence of the 
illustrations and the numerous detailed numerical examples. 
It is stated in the Preface that the scope of the book is limited 
toan examination of types of gears in which there is one, and 
only one, position of the valve for à given position of the 
crank. A few gears are, however, described in which a 

overnor is included in the mechanism operating the valve. 

n this case there is more than one position of the valve for a 
given position of the crank. 

The subject is treated both graphically and analytically, but 
the two methods are separated, so that all technical informa- 
tion can be obtained without reading the analytical portion. 
It is hardly necessary to point out that the graphical method 
is usually the most practical. The first three chapters deal 
principally with general questions, explaining what the duties 
of the valve are and giving descriptions of many well-known 
valves and valve gears. In Chapter IV. is given a method of 
determining the valve displacement relatively to that of the 
pee a method originally described by Prof. Osborne 

eynolds; this method is used throughout the book, and 
although more lengthy than Zeuner’s, Reuleaux’s (which are 
also fully described) it presents the matter in a very clear 
manner, and is far the most helpful method from the student's 
point of view. The simple eccentric gear is considered in this 
eR and in Chapter V. independent cut-off gears are dealt 
with. | 

In Chapter VI. the valve gears considered in the preceding 
chapters are dealt with analytically, and several numerical 
examples are given, such, for instance, as a Meyer gear. Re- 
versing gears are dealt with in Chapter VII. in à very full 
manner, which begins with an interesting example of the hand- 
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reversing gear of the ss. Puritan, belonging to the Fall 
River line. This is probably the largest engine in the world 
in the point of size and weight, and develops 7,500 H.P.; the 
low-pressure cylinder is 110 in. diameter and has a 14 in. stroke, 
and yet the reversing is done by hand. The reversing gears 
of locomotives constitute a large portion of this chapter, and a 
very fully worked out example is given of the valve displace- 
ment curves (for various points of cut off) for a Great Eastern 
locomotive. The chapter concludes with a description of 
several of the mechanisms used for actuating reverse gears. 
Chapter VIII. deals with radial years, principally of the 
Walschaert type, but Joy's gear and Marshall’s gear are also 
described, and valve displacement diagrams are given for each. 
Chapter IX. consists of statical and dynamical problems in 
connection with the design of the valve gear to determine the 
acceleration of the parts of the gear, and the method used is 
that published by Prof. R. H. Smith in 1885. "The standard 
Joy gear of an L. & Y. Railway Co. locomotive engine has been 
chosen for detailed examination, and this example has special 
value, as every link of the gear was made the subject of an 
experiment at the Horwich Locomotive Works. The book 
concludes with an important chapter on the representation of 
a valve displacement curve by a trigonometric series. A brief 
discussion of the principles of the Fourier method is given 
which will be assistance to engineers in many other directions. 


The Application of Electric Motors to Machine Driving. By 
ANDREW STEWART.. 8rd edition. (London: S. Rentell & Co.) 2s. 


After an opening chapter on the general character of the 
shunt series-compound single-phase and polyphase motors, 
indicating the class of work for which each is suitable, and 
a description of typical forms of starting gear, there follows a 
discussion of the points in which electrical driving conduces to 
greater economy than other methods, particular attention being 
drawn to the smaller falling off in efficiency with electric 
motors than small gas engines. The remaining chapters are 
principally devoted to the way in which electric driving is 
applied in various industries, one of the most interesting being 
that dealing with printing machinery, where the very wide 
variation of speed renders special methods necessary. A large 
number of illustrations are provided of electrically-driven 
machines, and useful figures of the power required by various 
classes of machinery are given. 


Practical Pattern M . By HERBERT AudHTIE. 
(Manchester: The Scientific Publishing Co.) 4s. 
Mr. Aughtie's book is a thoroughly practical treatise on 
pattern making and includes a short chapter on pattern-sho 
machinery. After describing, in the first chapter, the mould- 
ing of simple patterns in green sand, the author discusses suc- 
cessively patterns with loose parts, circular patterns, skeleton 
ee loam’ patterns and loam moulds, and finishes up by a 
etailed description of a number of more elaborate patterns, 
such as are required for steam cylinders, toothed wheels, &c. 
The book is well illuetrated from cover to cover, but con- 
siderable space might have been saved by reducing some of the 
drawings; which are quite unnecessarily large. 


‘Second edition. 


Engineering Tables and Data, By W. W. F. PurLEN. Second edition. 
(Manchester : The Scientific Publishing Co.) 2s. 6d. 

Although this book has been compiled with special reference 
to the requirements of the steam engineer, many of its tables— 
especially those relating to general mathematics, geometry, 
mensuration, the metric system, &c.—will be useful to the 
electrical engineer and student. In glancing through the book 
we came across one or two misprints in the letterpress, and can 
only hope that the author has been more careful in checking 
the tables and data given. 


Electric Power: What it is and what it can do. By ALT RED W. 
MansuaLL. (London: Percival Marshall & Co.) 3d. net. 


This little work is intended to open the minds of that sec- 
tion of the public who do not realise that electricity is capable 
of serving any other useful purpose than lighting. The style 
in which it is written is eminently intelligible, as may be 
gathered from the following extract: Do you find it difficult 
to get through your work on a hot summer's day? You can 


have an electric fan and switch on the current when you feel 
inclined for & cooling breeze. But do notleave the 
fan running when you want to get rid of a caller; he will not 
leave it if he can help it." "The descriptive portion concludes 
with the excellent piece of advice: It is advisable to avoid 
interrupting an electric circuit except by means of a proper 
switch." The best feature of the work is the glossary of 
electrical terms at the end. 


L'Année Electrique, Electrothérapique et Radi ue, 
By Dr. FovEAU DE CovRMELLES. (Paris: Ch. Béranger.) 3 fr. 50c. 
The sixth issue of this annual commences with a collection 
of short notes on miscellaneous new electrical discoveries and 
inventions made during the past year, followed by similar 
brief chapters on recent advances in electro-chemistry, electric 
lighting, heating and traction, telegraphy with and without 
wires and other applications of electricity. Next we have a 
chapter on electrical hygiene and safety appliances, which, with 
somewhat grim irony, contains a paragraph on Electrocution of 
Criminals." The greater part of the book, however, is devoted 
to medical applications of electricity, including chapters on 
radiography, the curative applications of Röntgen rays and 
light and a chapter on radium and radio-active bodies. The 
book concludes with a few notes on “Electrical Jurispru- 
dence and some obituary notices. The usefulness of the 
volume would be greatly enhanced by an alphabetical index. 


COAL TESTING.* 


BT JOHN HOLLIDAY. 


The calorific value of any fuel is the number of heat units evolved 
by the complete combustion of a unit weight of it. Whilst admit- 
ting a preference for metrical equivalents, with the calorie or 
gramme-degree C. as the unit, popular practice in these countries 
demands the use of the British thermal unit or pound d F., 
which will be employed throughout this Paper. There are three 
different methods by which the calorific value of a fuel may be 
determined: (1) by calculation from the chemical analysis of the 
fuel; (2). by combustion on a small scale (a few grains) in some form 
of calorimeter; (8) by combustion on a large scale (a few tons) 
under a well-arranged steam boiler used as a test boiler. 

In order to calculate the heating value of a fuel from its chemical 
analysis, a reliable analysis is required, and this, when not already 
available, is necessarily tedious and expensive to obtain. More- 
over, the leading authorities are not agreed upon the values to be 
assigned to the various combustible elements, nor upon the allow- 
ances to be made for possible changes of state during combustion. 
The following are the calorific values of the combustible elements 
generally found in all fuels : carbon 14,544, hydrogen 62,082, and 
sulphur 4,0382 B. Th. U. per pound. 

In Dulong's method, which is commonly employed, it is assumed 
that all the oxygen present is combined with some of the hydrogen 
in the form of water, so that only the remaining hydrogen is available 
for combustion. Another formula used by M. Ser gives the calorific 


earbon 


value in thermal units of any coal as = 3,184 TORT +8 hydrogen | 


4 


In 1887-88 the late M. Scheurer-Kestner made an elaborate study 
of a sample of South Wales coal supplied to him by the late Mr. 
Bryan Donkin. It was, in fact, a sample of the special lot of 
Nixon’s navigation coal used by Mr. Donkin and Prof. (now Sir) 
A. B. W. Kennedy, F. R. S., in their elaborate set of trials of various 


‘steam boilers with the same coal, the results of which were pub- 


lished in Engineering in 1888. In M. Scheurer-Kestner's Paper, 
entitled ** The Study of an English Coal," which appears in the 
Bulletin de la Société de Mulhouse (1888), Vol. LVIII., he com- 
pares the value of this coal as calculated by various formule with 
his own experimental result as determined by calorimeter thus :— 


B. Th.U. 
Calculation by the formula of Du long. 15,214 
Caleulation by the formula of Scheurer-Kestner and 
Meunſer Dolluinss 8 5,453 
Calculation by the formula of Corrét ............ e... 15,613 
Calculation by the formula of Ser 16,682 
Experimental result by Scheurer-Kestner ............ 15,955 


. In the above figures the calorific value is given as that of pure 
coal, which is in accordance with the practice of Continental autho- 
rities when dealing with coal on a scientific rather than on a com- 
mercial basis, and this accounts for the high values. Nor in these 
figures is there any correction made for the heat which would in 


* Abstract of a Paper read before the Dublin Local Section of the Insti- 
tution of Eleotrical Engineers on April 5, 1906. 
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practice be carried away as latent heat in the steam, which is the 
product of the combustion of the hydrogen, but which is retained 
and measured in a calorimeter. 

In 1900 Dr. Biinte published the results of a series of laboratory 
experiments on the chemical composition of almost every kind of 
coal used in Germany with the calculated calorific power of each 
according to the formula, 


81 C +200 (2-1) 4958 —6W, 


where C= percentage of carbon; H- percentage of hydrogen; 
O= percentage of oxygen; S= porn of sulphur ; W = percentage 
of moisture; and he found that the calculated values approximated 
very closely indeed to the values of the same fuels as determined 
by calorimetric experiments. The committee ot the American 
Society of Mechanical Engineers on the standard method of con- 
ducting steam boiler trials, dated 1889, adopted Dr. Bünte's 
formula. n 

It is generally agreed that the calorimetric determination of the 
calorific value of a coal is more satisfactory than any value ascer- 
tained by calculation, for the ultimate constituents of two coals may 
be approximately the same in their proportions and yet be very 
differently developed in the intermediate stage of distillation. _ 

The determination of the exact amount of heat developed in 
chemical combinations of the subjects under examination with air 
or pure oxygen is a subject which has received considerable atten- 
tion from a number of experimenters, most of whom devised special 
apparatus to test the substances they were studying, but none of 
them produced a simple instrument by which the calorific value of a 
complex material like coal could be fairly accurately determined 
without the assistance of highly-skilled experts. In a Paper written 
by the author in conjunction with the late Mr. Bryan Donkin, and 

ublished in Vol. CII. of the Proceedings of the Institution of Civil 

ngineers, a description is given of various early forms of calori- 
meters — viz., Rumford's, Ure's, Swackhófer, Fischer, Lewis Thomp- 
son, William Thomps: n, Berthelót's, and Favre and Silbermann's. 
The principle of all these instruments is the same—viz., the heat 
evolved by the complete combustion of a known quantity of the 
combustible is transferred to a weighed quantity of water, and 
from the increase in the temperature of the water the calorific 
value of the fuel is obtained by calculation. 

In Ruinford's and Ure's instruments comparatively large quanti- 
ties of combustible were used, combustion being accelerated by 
bellows. These instruments are of little more than historical interest. 
The instruments of Fischer, Favre and Silbermann and Swackifer are 
essentially of the laboratory class, and, consequently, of less present 
interest than the commercial instruments of Lewis Thompson, 
William Thompson and the Mähler bomb calorimeter. 

The Lewis Thompson instrument is of great interest on account 
of the ingenious method of supplying to the fuel the oxygen neces: 
sary for combustion. This instrument achieved a considerable 
amount of popularity, and is still the ised instrument for 
testing coal used in some of our technical schools, though in 
accuracy it is far surpassed by the William Thompson and bomb 
calorimeters. The instrument consists of a glass vessel which holds, 
when filled to a mark about one-third the distance from the top, 2,000 
grammes of water. The furnace is a copper cylinder, closed at one 
end, which contains the charge of 2 grammes of finely-powered coal 
intimately mixed with the oxygen mixture, composed of three parts 
by weight of potasssic chlorate and one part of potassic nitrate. 
A cotton fusee, prepared by dipping it in a solution of potassic 
nitrate and drying it, about &in. in length is fixed in the centre 
to the extent of half its length. The temperature of the water 
having been accurately taken, the fuse is ignited, the diving bell is 
fixed over the furnace on to the cover, and the whole lowered 
rapidly into the water, the stop-cock being closed. 'The combustion 
takes about two minutes and the gases escape through holes in the 
bottom of the diving bell and in the base, and give up their heat to 
the water as they rise tothe surface. The temperature of the water 
is raised about 10°F. with a fair sample of coal. The heat capacity 
of the glass vessel, the copper cylinder, and diving bell, and the 
thermometer must be allowed for. Then an allowance must be 
made for imperfect combustion, cooling losses. The cooling losses 
can be determined experimentally, but the other loeses cannot, and 
they will vary with different classes of coal, so that it is better to 
find a constant for each instrument by burning in it a sample o* coal 
of known heating capacity, and determinnig the value in thermal 
degrees of the thermometer. The rule of the inventor was to add 
10 per cent. to the result of the experiment to cover all loses, but 
this is generally found to be insufficient. Several points have to be 
observed in working with this instrument. The author of the 
present Paper has found that with coals rich in hydro-carbons better 
results are obtained by increasing the proportion of oxygen mixture. 
Anthracite coals and coke are mb burned with difficulty, and gene- 
rally leave behind appreciable quantities of unburned carbon. The 
copper furnaces oxidise rapidly and require frequent renewal. Dr. 
F. Stohmann and Herr C. von. Richenberg have developed the idea 
of the Lewis Thompson calorimeter, and have evolved a reliable 


instrument, which, however, is so elaborated as to become a labora- 
tory rather than a commercial instrument. 

A better instrument for the purposes of the steam user than any 
of those already mentioned is that designed by Prof. William 
Thompson (Journal of the Society of Chemical Industry, 1886, 
Vol. V., p. 581). The diving-bell arrangement of the Lewis 
Thompson is retained, but instead of deriving the oxygen necessary 
for combustion from solid salts mixed with the fuel, it is forced into 
the diving bell in the gaseous state and made to impinge on the 
glowing fuel. In W. Thompson’s original instrument 1 gramme of 
the fuel to be tested was placed in a small platinum crucible sup- 
ported on a clay stand affixed to the metal base. The diving bell, of 
glass, is attached to;the metal base by springs. Oxygen is supplied 
from an outside source to the copper tube, which fits loosely in the 
elongated stem of the diving bell. The products of combustion and 
excess Oxygen escape through the holes in the metal base, and the 
bubbles of gas as they rise through the water are broken up by wire 
screens, and the heat they contain is thoroughly transmitted to the 
water. The water is contained in a glass vessel, which is protected 
from draughts by a metal casing. 


The author has made several modifications of Prof. Thompson’s 
instrument, with a view to rendering it more self-contained and 
reliable in working. The outer metal case is replaced by a glass 
cylinder, which allows the progress of combustion to be watched, 
and the whole is mounted on a stand provided with levelling screws 
and a support for the calorimeter thermometer, and a second thermo- 
meter to show the air temperature. A stirrup is affixed to the base, 
which allows the whole apparatus to be used as an agitator, and a 
bayonet joint is used to secure the bell to the base instead of springs. 
A stirrer fixed on the end of the oxygen pipe allows the fuel to be 
raked, so that none of it escapes contact with the stream of oxygen. 
Using 2 grammes of fuel the combustion lasts about 10 minutes, and 
in this time losses by radiation would be serious, being at the rate 
of about 0°02°C. per minute, but these losses are practically elimi- 
nated by having the temperature of water some 3°C. below at the 
beginning of the experiment, and finishing with it about the same 
amount above the temperature of the room, and even with this pre- 
caution some allowance for losses must be made. A rathor crude 
form of this instrument is on the market as the Houston calorimeter. 

An instrument which has recently found much favour is the bomb 
calorimeter, originally invented by M. Berthelót, and improved by 
M. Mahler. In this a new principle is employed. The fuel to be 
tested is carried on a platinum dish and enclosed in a steel bomb, 
into which is introduced at a high pressure sufficient oxygen gas for 
combustion. The bomb is inserted in water in the calorimeter, and 
fired by an electric spark. The products of combustion are allowed 
to escape through a coiled tube closed by a tap, and it can be arranged 
to collect them for analysis. The apparatus gives good results in 
working, but requires: delicate manipulation, and is necessarily 
expensive. 

In view of the extensive and extending use of gas engines and 
producer gas, mention must be made of the gas calorimeter, pre- 
scribed by Metropolitan gas referee for the calorific test of gas supplied 
in London. This apparatus, devised by Prof. C. V. Boys, was 
described by him in a Paper read before the Royal Society on 
December 7,1905. The gas, measured by a test meter and regu- 
lated by a pendulum governor, is delivered to the pair of burners 
which are fixed in the base of the instrument. The burners are 
surrounded by & chimney which is encircled by & series of Clarkson 
tubes, these again by a ring of non-conducting material encircled by 
a second ring of Clarkson tubes, and the whole enclosed in a light 
metal casing which is an easy fit in the outer case; in the cover of 
the case, are the water inlets to the exit from the Clarkson tubes 
through which the cooling water circulates. The air supply is 
through holes in the base; the products of combustion pass through 
the chimney into thelower part of the water outlet casting aud over 
the Clarkson tubes to the gas outlet. The water supply is main- 
tained at constant pressure, and the quantity used is measured, as 
is also the quantity of water condensed, for which the necessary 
correction is made in calculating the results. Other gas calori- 
meters are the Simmance-Abady and Junker calorimeters. 


The selection and preparation of a sample of coal for test or 
analysis is a matter of the first importance. In dealing with a 
small sample, the following course is recommended: The sample 
is spread out on a clean metal plate, and all the larger lumps 
reduced to the size of peas. Tho whole is then well mixed and spread 
out over the plate and divided by cross lines into four equal portions. 
T wo alternate sections of these are retained and two Ja ha The 
retained portions are then put into a sieve of about eight meshes to 
the linear inch, and all the lumps that will not pass through the 
sieve are broken down to do so. The process of mixing and halving 
continues till a sample of about 1 oz. is left. This is reduced by 
grinding in a mortar till it all passes through a sieve of 80 meshes 
to the hnear inch. If the fuel is an anthracite coal or coke, it is 
necessary to pass it through a still finer sieve of, say, 60 meshes to 
the inch before burning it in the calorimeter. The sample of 
about 10 grammes is then put into a drying bottle, weighed and 
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dried at a temperature not exceeding 220°F., the process being con- 
tinued till no further alteration in weight is found. The weight lost 
will give the moisture in the fuel as received. A portion of the 
sample, 1 to 2 grammes, is then weighed in & porcelain crucible and 
burned to destruction in a muffle furnace, and the remaining weight 
gives the ash or incombustible in the coal. 'The calorimeter samples 
are then taken from the drying bottle, which should be kept well stop- 

ered to prevent oxidation of thecoal. There is another method of test- 
ing coal which will appeal to every steam user—viz., thé actual test 
in the boiler. It would be superfluous here to enter into all the 
details of a boiler test, and reference is made to the report of the 
committee on steam engine and boiler trials which appears in 
Vol. CL., 1901.9, of the Proceedings of the Institution of Civil 
Engineers, which deals very fully with the subject. 

Let us now consider in what respects other than its calorific 
power the value of coal varies. First, as regards size, it is well 
known that.the slack or dust from any coal commands but a 
small price compared with that of the large coal produced with it. 
The variation in calorifio power may be very slight, but it is 
generally found that at the pit's mouth, large coal, which will pass 
over a screen of 2in. mesh, will command nearly double the price 
of the coal that passes through the sereen, and in some cases the 
difference is much greater. This difference is. mainly due to the 
fact that small coal does not burn well in ordinary furnaces with 
fixed bars. The small particles of coal soon close up the airways 
between the bars, and a fair rate of combustion cannot be main- 
tained. With the blocking of the airways the bars soon miss the 
cooling effect of the air passing over them, and get overheated and 
sometimes melted down. The difficulty is met by the use of 
mechanical stokers, rocking bars, &c., of which the number and 
variety is legion. They depend for their commercial success largely 
on their ability to evolve the heat contained in the small 5 or 
slack as efficiently as the heat would be evolved in a plain hand. 
fired furnace with the large coal from which the slack might have 
been produced. Small coal is also successfully burned in fixed 
grates of special construction, in which the bars are artificially 
cooled by water, as in Pinét's furnace, or by the use of a steam jet 
with special bars, as in Meldrum's furnace. Small coals are gene- 
rally of a much higher calorific value as compared with large coal 
than the respective prices would lead one to expect, and it is to the 
advantage of the steam user to make use of such fuels whenever he 
can do so. The character of the clinker formed, the comparative 
smokelessness, are amongst the features to be considered when com- 
paring one coal with another, and the testing of different coals in a 
standard boiler under standard conditions is, perhaps, the only 
reliable method of arriving at a decision on such points. 

There is a further property of coal which materially affects its 
value for the purpose of steam raising—that is, the speed at which 
it can be burned, or the rate at which it can ba made to yield the 
energy stored in it. Where boiler power is inadequate it is possible 
that the adoption of a quicker 15 fuel may prevent or 
postpone the expenditure of capital on additional boilers, or in 
a large installation may, by reducing the number of boilers to be 
kept in work, either increase the margin of space or reduce the size 
of the installation, and thus keep down capital expenditure. A due 
appreciation of this feature will possible justify the steam user in 
being satisfied with something less than the highest economy as 
represented by the amount of steam produced per pound of fuel. 

In conclusion, the following general rules may he enunciated as 
applicable to coal testing: (1) be satisfied that the sample examined 
absolutely represents the bulk; (2) be as sure of the results of the 
examination as if you had made all the determinations yourself ; 
(8) in comparing results, leave a fair margin for variations, personal 
equation and other variables. 

The following clause for insertion in a specification or tender 
form may be of use: The coal shall be delivered in a reasonably 
dry stato, free from stones, dirt and fine slack, and shall contain on 
delivery — per cent of large, which shall be that retained on a 
metal screen of — meshes to the linear foot, and shall develop 
when tested in a —— calorimeter not less than — thermal units 
per pound of the dry coal, and shall leave not more than — per 
cent. of incombustible matter when completely burned in a uiuflle 
furnace.” 


DISCUSSION. 


Mr. T. TOMLINSON considered that calorimeter tests, even with 
apparatus much cruder than the apparatus of Prof. Wm. Thompson or 
than the more elaborate ‘‘Bomb”’ calorimeter, were capable of giving 
thoroughly reliable results provided they were standardised by actual 
calorimetric estimations of a fuel of which the calorimetric value was 
known. The actaal test under a boiler was, however, the most reliable, 
provided arrangements were made for such changes, as regards fire bars, 
grate area and air admission, as would be necessary in practice in dealing 
with the particular class of fuel dealt with. — 

Mr. W.J. U. SOWTER saw a difficulty in the boiler test in ensuring that 
the boiler should always be in the same condition as to scale—a very 
small thickness made a big difference in evaporation. As to the economy 
of burning very small coal in special furnaces, he had known of & case 
where the cost of steam raising had been reduced by one-half by thismeans, 


. Mr. R. B. FOSTER wished to know whether, if your chemical analysis 
showed elements in combination, such as coinbined. carbon and combined 
sulphur, you could get fairly reliable results. 

Mr. W. TATLOW said that there was great need of a suitable substanoe 
with which to standardise the calorimeter, and suggested the use of 
crystallised sugar. 

Mr. P. S. SHEARDOWN remarked that the Paper was scarcely open to 
discussion, and was the work of an expert. In his experience the 
behaviour of the coal varied from cargo to cargo, and even in one cargo, 
and the practical difficulty was that these varying cargoes required dif- 
ferent treatment for best economy, and that, when burning coal on a 
large scale, you had only got into the best manner of utilising & given 
cargo in the most economical manner when a new cargo, possibly re- 
quiring quite different treatment, was delivered. This was a practical 
point with which no calorimetric estimation could deal. 

Mr. HOLLIDAY (in reply) explained that he used his standard boiler 
for the comparison, on a commercial scale, of coals of about the same 
quality, and that he varied air and grate area as required. He agreed 
with Mr. Tomlinson that excellent comparative results could be got with 
the L. Thompson calorimeter, but he would not rely on it for accurate 
quantitative results. In reply to Mr. Tatlow, he had tried charcoal as a 
standard, but found it defective, as it occluded hydrogren, and that in 
varying quantities. In practice he had used a sample of Velsh steam 
oal powdered and kept in an air-tight flask. . 


EXTERIOR LIGHTING BY MERCURY YAPOUR LAMPS. 


The first installation of Cooper Hewitt mercury vapour lamps 
for exterior lighting in this country is now to be seen outside the 
Tribune offices in Bouverie-street, E.C. The general appearance of 
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Fic. 1. —MEBcunx VAPOUR LAMPS OUTSIDE THE TRIBUNE ^ OFFICES. 


the lamps is shown in Fig. 1. The six lamps installed are each of 
800 c.p., enclosed in a specially designed weatherproof lantern, 
shown in Fig. 2. They give a brilliant light of a mauve colour, 
which distinctly illuminates the large Miren and arouses con- 
siderable interest among the passers-by. The lamp: 

not differ from the ordinary form for indoor lighting. They are 
45 in. long by 1 in. in diameter, and work on a 200 volt direct-cur- 
rent circuit. It will be remembered 
that they are started by tilting the 


LS stream. The metallic mercury mo- 
2 

, trodes, and as the stream breaks, an 
arc is formed which increases the 
vapour pressure. The vapour ther 
becomes luminous. 
accordingly, had to be constructed 
in such a manner as to make the 


À j = 


are suspended on trunnions by 
which the lantern and lamp are 
tilted together by hand. | 

An advantage possessed by the 
mercury vapour lamp over the 
arc lamp is that it requires no trim- 
ming nor attention. Its efficiency 
also is higher, the energy 5 being under half a watt per 
candle-power. On the other hand, although the makers claim that 
the colour of its light causes the least amount of eye fatigue, the entire 
absence of red rays and the peculiar and weird effects this produces | 
are undoubtedly adrawback. The greater steadiness of the n 
vapour lamp in comparison with the arc is some compensation d 
this, and the diffusion is certainly good. The weatherprool lantern 
outside the Tribune offices were designed by the British Sage o 
house Co., who hold the patent rights of the ooper- Hewitt lamp ! 
the United Kingdom, i 


Fra. 2.— SPECIAL LANTERN FOR 
Mercury Vapour Lamp. 


The lanterns. | 


tilting of the lamps possible. They 


ups themselves do 


tube so that the mercury flows fromm 
one electrode to the other in a small 


mentarily connects the two elec. | 


| 
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NOTES ON THE CLEANING OF WORK BY MEANS 
OF THE ELECTRIC CURRENT.* 


BY H. S. COLEMAN, 


Under certain conditions, work, consisting of iron and brass articles 
to be nickel plated. may be cleaned by means of the electric current. 
Having large quantities to deal with, I could not get sufficient 
scoured by hand to keep the plating vats fully loaded. After in- 
creasing the staff of operators and getting little better results, I was 
advised to try cleaning by means of the electric current. Cables 
were carried to the iron tank containing a boiling solution of potas- 
sium hydrate (brown Montreal potashes), sp. gr. 12°T. A series of 
experiments were performed, chief of which are given below. 

Experiment 1.— Using the iron tank as the cathode, and the work 
to be cleaned as the anode. Current flowing for five minutes. 
P D. 1:75 volts. 


Result.— Part of the grease appeared to be removed, but the sur- 
face of the work (cathode) was covered with a brown-stained deposit, 
which could not be removed by acid or cyanide dip. 


Experiment 2.— Using the iron tank as the anode, and the work 
the cathode. Current flowing for five minutes. P.D. 1:5 volts. 


licault.—] he work was free from grease and dirt, but the surface 
was covered with a lead-coloured stain or deposit, which could not 
be removed by acid dips, and only very slowly by a cyanide dip. 

At this stage it was decided to try the effect of reversing the cur- 
rent, in order to remove this “stain,” or deposit, if possible. 
Repeating experiment 2, I waited until the “stain” appeared, and 
then reversed the current. The result was very satisfactory; the 
“stain " disappeared, and the surface of the work became clear and 
bright. 

A final experiment was performed to determine the current 
density required for successful working. This was as follows: 
Approximate area of work, 8$ sq. ft.; current, 68 amperes; working 
C.D., 8 amperes per sq. ft.; P.D., 24 volts. 

In experiment 1 the cathode (iron tank) did not show any signs of 
electrolytic action having taken place. Inexperiment 2, however, the 
anode (iron tank) was attacked, the surface being covered with a thin 
layer of oxide. This I anticipa' ed from the fact that, during the time 
the work is the cathode the whole of the grease and dirt is removed, 
the reversal to anode being only necessary for the removal of the stain. 
That the cleaning is due to an electrolytic, and not merely a 
chemical, change, I feel convinced, for unlike ordinary chemical 

tash cleaning, the same result is obtained by using a cold bath. 

he cleaning, however, is very much slower than with the hot bath. 
Electrolysis takes place, and minute quantities of metallic sodium 
(using sodium hydrate solution only) appear around the cathodes 
(work), and occasionally take fire. In actual working it is much 
better to use the hot solution. By this process the grease, which 
consists chiefly of tallow, is saponified and remains in solution. 
The lighter dirt is thrown upon the surface of the bath and may be 
ekimmed off, the remainder, consisting of very fine emery, falling to 
the bottom of the tank. 

A working plant capable of cleaning a considerable quantity of 
work per day consists of the following, the necessary current being 
supplied from the plating dynamo: There is a wrough-iron tank 
containing the cleaning solution. Over each end is erected a wooden 
structure, clear of the tank, to support the rods on which the work 
hangs. Along the top of each support is a flat copper strip, which 
is connected to the cable by means of a stud. The rods are made 
of H.C. hard-drawn copper. These make surface contact only, 
dee. to the variety of articles to becleaned. There is a resistance 
board and change-over switch in the circuit. 

. In the first stage ‘of the process the iron tank is used as the anode, 
and the work the cathode. A voltmeter is connected across the 
terminals of the bath for recording the difference of pressure, the 
current being recorded on the ammeter placed in the main circuit 
from the dynamo. The cleaning bath is made up of equal quantities 
of brown Montreal potash and sodium hydrate dissolved in water 
and kept boiling, sp. gr. 18 T. The work, after wiring up in the 
usual way, is distributed along the copper rods in small bunches. 
The current is now switched on and adjusted until a difference of 
pressure of 2} volts is recorded on the voltmeter. Immediately the 
surface of the work begins to change colour, which takes from 5 to 
10 minutes; the current is then reversed for & short time, usually 
80 to 40 seconds, until the surface is clear and bright. It is then 
switched off, and if the work is still dirty the operation is repeated. 
It is then thoroughly swilled in clean, cold water, passed through 
suitable dipping solutions, electro coppered, passed through clean 
cold water again and transferred to the plating bath. 

The advantages of this process are: (1) The work is cleaned in 
one-third of the time occupied by the older method of scouring by 
hand; (2) it is all wired up ready for plating, and the surface is not 
touched again by the hand until it is unwired after plating. This 


* Paper read before the Faraday Society last Tuesday. 


not only prevents & certain amount of stripping, but also saves the 
considerable time which would be occupied in wiring up again, 
after scouring by hand; (3) the work is rendered chemically clean, 
due to the action of the current working out all grease and dirt from 
parts where it is impossible to scour with a brush; (4) time is 
saved in filling the vats, thus giving an increased output; (5) saving 

of Jabour and materials. ö 


5 (——M——ÀÓ 


A SPHERICAL PHOTOMETER. 


Herr L. Bloch contributed recently a very valuable article on a 
spherical photometer to the Elexktrotechnisclie Zeitschrift. The 
spherical photometer, invented by Prof. Ulbricht some five years 
ago, enables the mean spherical or the mean hemispherical illu- 
minating power of a portable source of light to be determined by a 
single measurement. It consists essentially of a hollow sphere 
whose inside is painted dull white. Herr Bloch proves mathe- 
matically that any point on the inner surface of the sphere, if screened - 
from direct rays of the lamp tested, receives by reflection an 
amount of light which is proportional to the mean spherical candle- 
power if the source of light be 5 in the centre of the sphere, 
and is proportional to the mean hemispherical candle-power if the 
source of light be on the inner surface of the sphere. In the former 
oase it does not matter how irregularly the light is distributed from 
the source, but in the second case the assumption is made that the 
flux of light emitted is symmetrical with respect to the radius of 
the sphere through the source of light. This condition is frequently 
very closely 5 to in practice. It is not necessary for the 
lamp tested to be exactly in the centre of the sphere, for the author 
proves that the illumination at any point on the interior surface of 
the sphere remains practically constant unless the lamp be shifted to 


Fic. ].—ELkvaTION AND SECTION oF SPHERICAL PHOTOMETER. 


a considerable distance out of the centre. The error, for example, 
remains less than 1j per cent. as long as the light is between the 
centre and a point midway between the centre and the inner sur- 
face of the sphere. ; 

Fig. 1 represents the sphere " photometer as used for the tests 
described below. As it was intended to use the apparatus chiefly 
for testing powerful arc lamps, the internal diameter of the sphere 
was fixed at 1 metre (3ft. 3} in.). The hemispheres are of 2 mm. 
(0:079 in.) zine plate, the upper half being removable. There is an 
opening of 200mm. (7:86in.) diameter at the top for introducing 
the lamps, and another opening of 250mm. (9°84 in.) diameter 
is provided at the bottom which can be used for the ingertion 
of specially large lamps and for removing any deposit. There 
are also three small peep-holes 50mm. (1°97in.) in diameter 
and fitted with lids arranged as indicated in Fig. 1. A disc 
of white opaque cardboard, 55 mm. (2°16in.) in diameter, serves 
to screen that peep-hole used for photometric purposes from 
the direct rays. It is attached to the end of an adjustable rod, 
which protrudes through the upper peep-hole. The sphere as well 
as all the lids are painted on the inside with Lithopone " (barium 
sulphate) to a recipe by Prof. W. Wedding. It is said that this 
paint withstands the intense illumination of powerful arc lamps for 
& long time without turning yellow. 

Fig. 2 is a simplified section through the photometer used to 
determine the degree of illumination at one of the peep-holes. 
It is of the design first suggested by Prof. Brodhun. The light of 
the lamp to be tested is compared, with the aid of the Lummer- 
Brodhun prism W, with a 1:5 c.p. osmium lamp O fed from a 8 volt . 
storage battery. To carry out measurements, the flux of light from 
the osmium lamp is rendered intermittent, the duration of the light 
flashes being altered until adjustment has been attained. Accord. 
ing to Talbot's law, the light from & source which is periodically 
covered and uncovered, appears to the eye to be steady, provided 
the frequency of the flashes be high, the ratio of the apparent illu- 
mination to the actual illumination being the same as the ratio of 
the time during which the light is uncovered to a complete period. An 
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image of the small disc d of frosted glass in front of the osmium lamp 
is produced at W by means of the lenses and the two prisms pp. 
These two prisms are set in rapid rotation by the small electric 
motor M, so that the rays of light passing through pp on their way 
from d to W are also given a rotary motion. This rotating beam 
passes through a shutter with & fixed and a movable sector (shown 
on a larger scale on the left-hand side of Fig. 2), the aperture of which 
may be varied from 0 deg. to 110 deg. by means of the small handle !. 
The position of this handle ¢ can be read off very accurately by 
means of a vernier, and forms an indication of the apparent illumina- 
tion from ihe osmium lamp. The light from the lamp under test falls 
through the peep-hole and the tube T on to & plate S of plaster 
of paris, by which it is diffused. Those rays which fall on the 
prism k are reflected in the direction of the axis of the apparatus, 
and an image of the illuminated disc is formed &t W by means of 
lenses, and is finally focussed by the eye-piece /. The tube T can 
be rotated about the axis of the apparatus, and its position may be 
read off at ^. The photometer can be calibrated by direct com- 
parison with a light of known illuminating power. For measuring 
Jamps of extra high candle-power, the light is partly absorbed by 
one or more frosted or smoked glasses inserted in the tube T. An 
image of the illuminated frosted glass is then thrown by a suitable 
combination of lenses on to a small mirror (which takes the place of 
the plaster of paris plate), from which the light is reflected as 
before. In the former arrangement the distance is measured from 
the plaster of paris plate, while in the latter case the distance is 
measured from the frosted glass plate to the source of light. 

A series of experiments were made to verify the theoretical con- 
clusions mentioned above. A number of sources of light, having a 
very unequal distribution of light, were placed successively in the 
centre of the sphere, photometric tests being carried out at various 
points. It was thus shown that all points on the inner surface were 


Fic. 2.—SrectTion oF PHOTOMETER. 


practically equally brilliant, however irregular the distribution of the 
light from the lamp. The illumination of the inner surface depends 
to a certain extent on the size of the lamp fittings, and if these are 
large compared with the diameter of the sphere, the readings will 
not be strictly correct. In order to investigate this point, the author 
experimented with three lamps, the distribution of light from which 
differed in each case and whose fittings increased in bulk in the 
order of enumeration: (1) A 110 volt carbon filament lamp; (2) a 
6 ampere continuous-current arc lamp with vertical carbons and 
without globe; and (3) a 15 ampere continuous-current flame arc 
lamp with vertical carbons and without globe. The mean spherical 
candle-power of these lamps, determined carefully by the point-to- 
point 1nethod, will be found in the first vertical column of Table I., 
while the second column contains the corresponding relative figures, 
the spherical candle-power of the carbon filament lamp being taken 
as unity. Measurements were taken at the peep-hole in the hori- 
zontal plane, the source of light being placed in the centre in one 
series of tests and about 10 em. (4 in.) from the top of the sphere in 
the other series. The corresponding readings of the photometer are 
arranged in columns 3 and 5, and columns 4 and 6 contain the 
relative values. It will be observed, first of all, that the readings 
are invariably greater when the lamp is near the inner surface of 
the sphere than when the lamp is in the centre. The reason is that 
the fittings shield the peep-hole from the retlected rays morc or less 
when the lamp is in the centre. It may also be gathered that the 
errors due to the screening effect of the fittings outweigh consider- 
ably the errors due to the shifting of the lamp out of the centre. In 
order to obtain good results, it is therefore advisable to place the 
larger parts of the lamp fittings outside the sphere as far as pos- 
e. A number of tests were next undertaken to determine whether 
us necessary to have the lamp always a“ exactly the same dis- 


from the inner surface of the sphere, and it was found that 


the measurements remained the same as long as the distance was 
not less than 8 em. and not more than 15 em. 

The constant of the photometer was determined by means ofa 
110 volt carbon filament Jamp, whose mean spherical candle-power 
was carefully determined and found to be 21-1 c.p. A number of 
different lamps were then suspended 10 cm. (4in.) from the top 
and tested. These lamps included a 2 ampere continuous-current 
arc lamp (814 c.p.) with vertical carbons and globe, a 10 am 
continuous-current arc lamp with inclined carbons without a globe 
(750 c.p.) and a 20 ampere flame arc lamp without globe (2,350 c.p.). 
Although the distribution and intensity of the light differed greatly 
from case to case, and was very irregular in each particular case 
also, the agreement in the figures for the spherical candle power, 
obtained by the ordinary point-to-point method and by means of a 
single measurement with the sphere photometer agreed very well, 
the largest difference amounting to only 3:1 per cent. 

A number of precautions must be observed when taking measure- 
ments. The peep-hole must be carefully screened from the direct 
rays, the photometer must be fixed exactly in front of the peep-hole 
and the interior coat of paint must be uniform and well preserved. 
It is ai advisable to check the photometer constant at frequent 
intervals. 


Table I. 
Photometer reading. 
| Mean „5 
spherical | Lamp in Lemp 4in. 
Type of lamp under test. candle- Ratio.  cenire. from the top. 
| power. T 5 5 
i | aa Ratio. read'g Ratio. 
Carbon filament lamp 211 1 43 1 445 | 1 
6 ampere continuons- current | i 
arc lam̃ m 255 121 473 110 550 | 123 
15 ampere continuous - cur- 
rent flame arc lamp. . 1,000 | 473 1,800 41:8 2,060 463 


If the source of light is very large, the cardboard shield used for 
screening the peep-hole from the direct rays assumes considerable 
proportions and screens the peep-hole, also, from a considerable 
portion of the reflected rays. For this reason tests on large lamps 
and lamps with large reflectors or globes are liable to error. It is 
stated, however, that measurements of sufficient accuracy for prac- 
tical purposes can be made with a photometer of 1 metre diameter, 
provided the source of light is not more than about 12cm. in 
diameter. 

In order to prove experimentally that the photometer measures 
the hemispherical candle-power when th3 source of light is on 
the inner surface of the sphere, Herr Bloch carried out a series of 
testa with different types of lamps, of which the results are given 
in the table below :— 


o i = Taber PEN 
| Hemispherical candle-power. | 
We dem der Ec pe Error in 
Type of lamp. Determined by the Measured in per cent. 
point-to-point method | the photometer. 
Carbon filament .., 21:5 215 | SN 
2 ampere are 116 117 140 ˙9 
6 ampere are | 458 450 -1:8 
15 ampere flame are 1,960 1,930 +10 
10 ampere arc, with, | 
slanting carbons.. 1.390 1,360 —2:2 


The author does not recommend this method of measuring the 
mean hemispherical candle-power for practical use, because the 
accuracy of the result depends to & very great extent on the exact- 
ness with which the position of the source of light is adjusted. 


A Method of Supporting Osmium Filaments.— Owing to the 
flexibility of osmium filaments when incandescent and their 
liability to breakage during transport, it is advisable to provide 
these filaments with suitable supports within the lamp globe 
to prevent excessive pressure or vibration. In a patent 
granted to C. A. von Welsbach it is stated that a satisfactory 
material for the support of osmium filaments is found in an 
intimate mixture of about 10 parts, by weight, of pure thorium 
oxide and about one part of magnesia. These oxides are 
mixed in a powdered form and used with a viscous binding 
material consisting of a solution of sugar. This paste is 
shaped into rods which are dried and subsequently burned in 
free air until all organic matter is consumed. The support 
thus formed is nomadherent to incandescent osmium and is 
chemically indifferent thereto. 


THE ELECTRICIAN, APRIL 13, 1906. 


1059 


CORRESPONDENCE. 
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ELECTRIC IGNITION FOR MOTOR CARS. 
TO THE EDITOR OF THE ELKCTRICIAN. 


Sir: My attention was drawn to a Paper on “ Electric 
Ignition for Motor Cars," read by Mr. Frank Little before the 
Newcastle Local Section of the Institution of Electrical Engi- 
neers on February 5, 1906. In the course of this Paper I 
found a number of paragraphs which seemed to me to have a 
singularly familiar sound. I bave extracted some of these 
paragrap s and have placed them side by side with some para- 
graphs from a book entitled O'Gorman's Motor Pocket Book,” 
of which I happen to have a copy. Before sending you these 

rallel extracts, I wrote to the secretary of the Newcastle 
Secho and asked him whether any acknowledgment of the 
origin of these paragraphs had been made, and he very 
promptly sent me a copy of the original Paper, in which I 
looked in vain for such acknowledgment. —Y ours, &c., 

MERVYN O’GORMAN. 
82, Victoria-street, Westminster, S.W., April 7. 


Extracts FROM Mr, Frank LITTLE'S 
ParEkR on ELECTRIC IGNITION 
FoR Motor Cans." 

To get the best output from an 
explosion engine you must iynite at 
the best moment. . The finding 
of the happy medium is left to the 
activity and skill of the driver in 
most cars. 


When obliged by a hill climb to 
change his gear ratio, the driver 
(who has only two hands and two 
feet, but many levers to manage) is 
very often compelled to use his 
engine inefliciently, firing the best 
of his pressure into the exhaust, 
and getting a diminished torque at 
the very moment when he wants 
all his output . . . increased speed 
of the engine requires earlier igni- 
tion . . . upon the spark occurring 
the explosion is instantaneous. 
The complete ignition of a cylinder 
full of gas takes an appreciable 
time. One reason for moving the 
ignition spark to an earlier moment 
when running faster is owing to the 
lost time in" due to the inertia 
of the trembler becoming relatively 
important at the high engine speeds. 


Extracts rrom *' O’GorMAN'S 
Motor Pocket Book.” 


Page 170: To get the best out- 
put from an explosion engine we 
must ignite at the best moment. 

.. The finding of the happy 
medium is left to the activity and 
skill of the driver in almost all mo- 
tor-cars, and he oan only use the 
method of trial and error. 

When obliged by a hill climb to 
change his gear ratio, the driver 
(who has only two hands and two 
feet, but many levers to manage) 
s very often compelled to use his 
engine inefficiently, firing the best 
of his pressure into the éxhaust, 
and getting a diminished torque at 
the very moment when he wants all 
his output. . . The greater speed 
calls for an earlier ignition. 
It is sometimes thought that upon 
a spark occurring the explosion is 
instantaneous. This is wrong. One 
reason for moving the ignition 
spark to an earlier moment when 
running faster is based upon the 
fact that the complete ignition of a 
cylinder full of gas takes an appre- 
ciable time. The other reason is 
the “ lost time" due to the inertia 
of the trembler becoming relatively 
important at high engine speeds. 


CRYSTAL PALACE SCHOOL OF ENGINEERING. 


The 100th presentation of certificates to the students of the Crystal 


Palace Company’s School of Practical Engineering took place on W 


nes- 


day, when Sir Alexander R. Binnie, President of the Institution of Civil 
Engineers, distributed the awards to the students of the last term. 

v In his address to the students, parents and other well-wishers, who were 
present in large numbers, Sir Alexander recalled the old days when tech- 
nical education was practically unknown and when the engineering 
pioneers made their way by sheer force of brain, character and hard work. 
Nowadays, with the greater facilities for obtaining tecknical education, 
there was a danger of turning out as engineers many men who lacked that 
love for their profession and that self-reliance which characterised the 
early engineers. Only those could possibly succeed who made their pro- 
fession their life’s work, sacrificing, if necessary, athletic recreations to 
some extent. It was also necessary to avoid narrow specialisation, and 
every engineer ought to havea thorough grasp of Nature’s laws, especially 
those of electricity and chemistry. Engineers, to be successful, ought 
also to cultivate the sense of tact, which was invaluable in connection 
with the control of men. 

Mr. J. W. Wison, the principal, spoke on the continued prosperity of 
the school and the striking success attained by many of the former 
students, who numbered altogether some 900 during the last 38 years. 

In the engineering and electrical workshops and laboratories, which 
were open to inspection before and after the distribution of certificates, 
were exhibited examples of work done by the students during the past 
term. The exhibits included drawings of mechanical and electrical 
machinery, small electric motors, complete vertical steam engines, 
patterns, castings, a variety of finished machine parts and so on. All the 


work shown appeared to be neat and accurately made, and this must be 
largely attributed to the personal attention which is given to each indi- 
vidual student by the instructors. This personal supervision and care is, 
indeed, the keynote of this school. Practical and theoretical training is 
intermixed in a perfect manner, a feature which was humorously 
referred to in one of the speeches—after luncheon—as the plum-cake 
system in contradistinction to the sandwich system. 


PARLIAMENTARY INTELLIGENCE. 


— — 


SOOTTISH TRAMWAY PROVISIONAL ORDERS. 


An inquiry has been held during the week at Edinburgh by a Com- 
mission appointed under the Private Legislation Procedure (Scotland) 
Act into a number of Scotch tramway schemes. The Commissioners were 
Lord Killanin, chairman, Lord Sinclair, Viscount Dalrymple, M.P., and 
Mr. Alexander Findlay, M.P. 


Falkirk and District Extensions. The object of this order was to extend 
the mileage already owned by the Falkirk & District Tramways Co. by 
about 2 miles, in order to link up the districts of Laurieston and Grange- 
mouth. The chief opponents to the proposal were the Caledonian Rail. 
way Co., the North British Railway Co. and the Scottish Central Electric 
Power Co. The first two opposed on the ground of competition, and the 
Power Co., it was stated, sought the insertion of a clause practically forciog 
the tramway company to be their customer, whereas the promoters wished 
to be free to bargain with any eupply authority. Mr. Stephen Sellon, 
who gave evidence in favour of the proposed routes, estimated the 
capital expenditure at £57,000 and the total revenue at over £10,000. 
The Commissioners found the preamble proved, but struck out a clause 
dealing with the carriage of goods, &c. 

Dunfermline Tramways.—This was a proposal to construct a new 
system of tramways, having its centre in Dunfermline and radiating in 
various directions to a total length of 18 miles, Great stress was laid upon 
the present want of adequate railway facilities, and it was stated that 
the local authorities favoured the scheme. Mr Stephen Sellon, on behalf 
of the promoters, said there were no engineering difficulties with regard to 
the line, and Mr. Peebles, of Messrs. Bruce Peebles & Co., spoke as to the 
interest of his firm in the bill and their intention to carry out the works. 
The preamble of the order was eventually passed, with the exception 
of one branch of the proposed lines. 


THE LONDON POWER BILLS. 


The following have been nominated by the Committee of Selection of 
the House of Commons to serve on the Hybrid Committee which will 
consider the London County Council (Electric Supply) Bill: Sir Francis 
Lowe (Unionist), Mr. Henry Norman (Liberal), Mr. Richard Bell 
(Labour), Mr. J. H. Duncan (Liberal). The other members of the Com. 
mittee which we announced last week are as follows: Mr. Chance 
(Liberal), Mr. Joseph Nolan (Irish Nationalist), Mr. James Parker (Labour), 
Mr. Watson Rutherford (Unionist) and Mr. Luke White (Liberal). 


MISCELLANEOUS. 


Workmen’s Compensation Bill—The Workmen's Compensation Bill 
was further discussed in the House of Commons on Tuesday. The main 
provisions of the bill were given in issue of March 30. It was read a 
second time, and was then referred to the Standing Committee on Law. 


Reduction of Telephone Rates. In reply to a question by Mr. Henniker 
Heaton in the House of Commons on ‘Tuesday, the Postmaster-General 
said that he had read a speech delivered by the Australian Commonwealth 
Postmaster-General, in which his conviction was expressed that he would 
be able to give every man a telephone in his own house for a shilling per 
week, He understood, however, that this speech was delivered at the 
annual picnic of the Electric Telegraph and Telephone Construction 
Branch Union at Sydney, and that the nature of the cheap telephone 
service referred to was not explained. From other sources, however, he 
gathered that it was intended to be the minimum charge in small towns 
for a limited number of calls made on a four party line. Additional 
calls beyond the minimum number would have to be paid for. Although 
he was looking into the present charges in this country, he saw no 
possibility of giving an efficient service at the rate mentioned. 


— — 


The Watford £ Edgware Railway Bill is now unopposed. 

The Wireless Telegraphy Bill, 1906, was read a second time in the 
House of Lords on Friday. 

The Todmorden Corporation Bill was read a third time in the House 
of Commons on Tuesday. 


Proposed Power Station for Sydney University.—In a Paper 
read before the Sydney University Engineering Society, Prof. 
E. Kilburn Scott discusses the advisability of establishing a 
separate power station to supply the various buildings within 
the university area, and where practical station experience 
could be given to students. The greater part of the Paper is 
devoted to a detailed consideration of the plant and equipment 
which the author would propose for the purpose and the 
general organisation of the undertaking, together with estimates 
of costs of installation and working. 


F2 


a MÀ —. MÀ €—— MÀ nÜÓ—À V 
Swansea Corporaton v. National Telephone Oo. 

In the Court of Appeal, on Wednesday, Lords Justices Vaughan Wil. 

liams, Stirling and Cozens-Hardy delivered their reserved judgment in 


this appeal by defendants from a judgment of Mr. Justice Buckley. 
Lord Justice STIRLING, in delivering judgment, seid that at the 


1060 THE ELECTRICIAN, APRIL 13, 1906. 
LEGAL INTELLIGENCE. 
— — 
Wakefield & District Lights Railway Co. v. Wakefield 
Corporation. 


On Tuesday Justices Ridley, Darling and A. T. Lawrence heard an appeal 
from a decision of the Wakefield Justices, who had decided against appel- 
lants’ contention that their railway should be rated at one-fourth of the 
netannual value. It appeared that a complaint was preferred before the Jus- 
tices against the plaintiff company for that they, being a company duly 
rated and assessed on a general rate and on a water rate, and payment of 
such rates having been lawfally demanded, they had not paid same. It was 
proved or admitted before the Justices that the rates in question were duly 
made and that the company was duly rated for rails laid in certain roads. 
The net annual value was estimated at £237 and the rates made on the 
full net annual value. Appellants tendered a sum calculated on the fourth 
of the net annual value, but this was refused. It was also proved that 
the lines comprised railways which were laid entirely within certain streets 
in Wakefield City, which streets were highways repairable by the inhabi- 
tants at large, and were vested in the Corporation of Wakefield as the 
urban authority. Appellants contended that the lines of railway (which 
were worked on the overhead electric system) and the land occupied 
thereby were used only as a railway constituted under certain acts for the 
public convenience within the meaning of sec. 2 (b) of the Public Health 
Act, 1875, because they were used and constructed under the Wakefield 
and District Light Railway Orders, 1901 and 1902, and therefore were only 
assessable on one-fourth of their net annual value. Respondents main- 
tained that the land on which the rails were laid was not land used only 
as a railway, and that the railway was nota railway constructed for public 
convenience, and therefore it was liable to be assessed on the full net 
annual value. : 

Mr. Danckwerts, K.C., and Mr. Ryde appeared for appellants and Mr. 
Clavell Salter, K.C., and Mr. Wm. Mackenzie for respondente. 

Mr. RYDE said the oompany had to keep to a fixed permanent way and it 
was only because they had an exclusive right that they were rateable at all. 

Mr. Justice DARLING said the public had a right to use the land on 
which the lines were laid and it seemed a curious result that because the 
company had not got the land all to itself they should be higher rated. 

Mr. RYDE submitted that appellants came within sec. 211 of the 
Pablic Health Act and were entitled to the partial exemption therein pro- 
vided for. 

Mr. SALTER said no doubt the origin of a light railway and that of a 
tramway were different, but it was also different from that of a railway. 
The exemption of & railway from paying full rates was conferred because, 
in proportion to their holding, they enjoyed very few of the advantages of 
the good lighting, paving, &c., paid for by the rates. But a tramway was 
not exempt because it did enjoy most of these advantages, and this light 
railway was practically in the position of a tramway. He submitted that 
the railway was not constructed under the powers of an Act of Parliament. 
He agreed that if sec. 211 was a general enactment relating to railways 
he was wrong. 

Mr. Justice RIDLEY, in giving judgment, said the Justices had decided 
that the land question was not used only as a railway and was not con- 
structed under the powers of an Act of Parliament. He thought the land 
was used only as a railway, but on the second point he felt less difficulty. 
The railway was made under the order of 1901 and not directly under an 
Act of Parliament, but on looking at sec. 12 they got over that diffi- 
culty. He thought the section said that light railways were to be 
treated as if made under a special act and that the order made under the 
act was to be called a special act and, therefore, that this railway was 
constructed under the powers of an act of Parliament. He also thought 
seo. 211 was a general enactment relating to railways. Enactment was 
not the same thing as act, The latter meant the whole act, the former 
the act or part of the act, He came to the conclusion that the appeal 
should be allowed. 

Justices DARLING and LAWRENCE concurred and the appeal was 
accordingly allowed. 

Leave to appeal was applied for and granted. 


Yorkshire (Woollen District) Electric Tramways Oo. v. 
Justices of West Riding (Dewsbury). 


IntheHigh Courton Wednesday, before Justices Ridley, Darlingand A. T. 
Lawrence, Mr. LLEWELLYN DAVIES moved on behalf of the Yorkshire 
oollen District) Electric Tramways Co. for a rule nisi calling upon the 
ustices of the West Riding to show cause why a mandamus should not 
issue commanding them to state & case for the opinion of the High 
Court, the question at issue being whether the company, whose lines were 
constructed under the powers and orders of the Light Railways Act, 1896, 
were bound to pay rates on the full net annual valuation or were entitled 
to partial exemption under sec. 211 of the Public Health Act, 1875. The 
company, said counsel, had arranged with some of the local authorities to 
pay the whole amount, the authorities undertaking to refnnd if the de- 
cision was in favour of the company. But three authorities had declined 
to do this—Liversedge, Heckmondwike and Mannhill—and took pro- 
ceedings. The case came before the Justices, who made an order for 
payment in full, refusing to hear the company's solicitor and making an 
order fora distress warrant to issue in case of non-payment. This was a 
similar action, counsel considered, to the Wakefield case (reported above). 
Mr. Justice RIDLEY: You may take a rule. 


Mr. DAVIES asked for three separate rules against the three autho- 
ities and the court consented. 


close of the arguments they were disposed to think that Mr. Justice 
Buckley had taken a view which was unduly favourable to plaintiffs, but 
as the action related to matters which called for some local and scientific 
information they were desirous of obtaining a report from a scientific 
referee on certain questions. An order was made to that effect in 
January, and the referee’s report was dated Feb. 28. They bad considered 
that report, and found themselves confirmed in the opinion they had 
previously formed. They therefore propose to make the following order : 
That the appeal be allowed, and that the judgment and order of Mr. 
Justice Buckley, dated May 28, 1905, be discharged, except so much 
thereof as did order that the operation of tbe said judgment (exoept as 
therein mentioned) should be stayed pending the hearing of the appeal 
and instead thereof order as follows :— 
That, under sec. 8 (5) of the Telegraph Act, 1899, and the Telegraph 
Intercommupication Order, 1899, and in the events which have hap- 
pened the plaintiffs are entitled to be afforded by defendants all 
proper facilities for restricted intercommunication within the meaning 
of the said order of Mr. Justice Buckley between persons using the 
telephone system of the defendants and the telephone system of the 
plaintiffs in the pleadings referred to. 
That, in order to afford such proper facilties, junction circuits within 
the meaning of Major Cardew's report, answers 1 and 3, ought now to 
be provided to directly connect plaintiffs’ principal exchange in Swan- 
sea and each of defendants’ exchanges at Sketty and Gorseinon in 
manner following—that is to say, to connect plaintiffs’ principal 
exchange at Swansea and the exchange of defendants at Sketty one 
junction circuit, and to connect plaintiffs’ principal exchange at Swan- 
sea and exchange of defendants at Gorseinon two junction circuits. 
That the several junction circuits so to be provided as aforesaid 
would be all one-way junctions—that is to say, one set to be used for 
calls from defendants’ subscribers to plaintiffs’ subscribers, and the 
corresponding set to be used for calls from plaintiffs’ subscribers to 
defendants’ subscribers, and that such junction circuits may be either 
enclosed in cables in eets or erected overhead, or partly in one way and 
partly in the other. 
That the junctions so to be provided may pass through the com- 
pany’s said principal exchange at Swansea, but should not be brought 
to the switahboard in that exchange for operating purposes. 
Liberty for either party to apply as to relief consequent on the aforesaid 
declaratfons, and as to costs of making the junctions and as to further 
facilities and generally. The costs of the appeal to be taxed and paid by 
respondents to appellants. Each party to bear his own costs down to 
and including the trial before Mr. Justice Buckley. 

Mr. DANCKWERTS (for the Company): As to the cost of laying these 
junctions ? | ts 

Lord Justice STIRLING: That will be matter for application if you 
think the question arises. 

Mr. PARKER (for the Corporation) : Should not there be a limit as to 
the costs of carrying out the works ? 

Mr. Justice STIRLING: If you so desire it there may be. 


J. Stone & Oo. (Ltd ) v. General Electric Oo. (1900) (Ltd.) 


On Friday before Mr. Justice Swinfen Eady, K.C., Mr. EVE said he had a 
motion on behalf of plaintiffs to restrain defendants from selling electric 
lamps with the name of Stone or Stones’ patent upon them, they not 
having been made under the authority of plaintiffs. ` 

Mr. MAUGHAM, for defendants, said he offered a perpetual under- 
taking in the terms of the notice of the motion, also an account of 
profits and costs of the action. The only question was, whether there 
should be an undertaking or an injunction. 

His LORDSHIP made an order in the form offered by defendants. 


"Tramway Byo-Laws. 

At Hanley Police Court on Thursday last, John Henry Stone, a conduc- 
tor in the service of the Potteries Electric Traction Co., was charged with 
& breach of one of the company’s bye-laws. The complainant was a local 
solicitor, who was recently fined for refusing to pay his fare on the tram- 
vey One to the overcrowded state of the car. 

Mr. ASHMA LL, for the prosecution, said the complainant brought the 
matter forward in order to show the company that they could not make 
regulations and set them aside at their own pleasure. Bye-law 23 pro- 
vided that the conductor in each car should enforce or prevent any breach 
of the bye-laws to the best of his ability; and Bye-law 15 provided that 
no pereon should hold on or hang on by or to any part of any carriage, or 
travel there otherwise than on & seat provided for passengers. It was 
common knowledge that overcrowding of the tramcars had gone on to 
an excessive extent. 

Evidence having been tendered, Mr. KENT (for defendant) submitted 
that the conductor had carried out the bye-laws to the best of his ability. 
He also contended that a member of the public had no power to take pro- 
ceedings against the company to compel the enforcement of bye-laws 
made by the company for its own protection. The remedy was for the 
local authorities to make bye-laws for the regulation of traffic and pre- 
vention of overcrowding, under another section of the act, and that was 
what the local authorities were doing. 

The magistrates held that there had been a breach of the bye-laws, and 
fined defendant 2s. 6d. and costs. 

Mr. KENT notified that the company would appeal. 
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Driscoll v. Hintze.—On Wednesday, Mr. Justice Warrington heard 
a motion for the appointment of a receiver of this firm. Counsel for the 
plaintiff said the action was really ove for dissolution of partnership 
and winding up, but there was a dispute between the parties as to 
whether a partnership actually existed. Plaintiff had advanced moneys 
to carry on the concern amounting to about £500, but although he had 
applied for his share of the profits he had never received any return for 
his advances, He had paid all the wages and outgoings. For defendant 
it was stated that plaintiff had not fulfilled conditions precedent to the 
partnership. Eventually his lordship appointed a receiver, defendant to 
be employed as manager, plaintiff agreeing to pay two weeks’ wages. 


———————— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


6— — 


APPOINTMENTS VACANT AND PILLED. 


Messrs. Mills, English & Co., Swansea, require a thoroughly ex- 
perienced electrical engineer, to take complete control of electrical 
department. See an advertisement. 


There is à vacancy for & premium pupil at the Canterbury 
electricity works. See an advertisement. 


Two additional assistants are required in the electrical engineer- 
ing department of the Central Technical College, Exhibition-road, 
London, S.W. Salaries £300 and £150 per annum respectively. 
Applications to Prof. W. E. Ayrton. 


Mr. G. R Spurr, of Ilford, has been appointed by Walthamstow 
District Council as electrical engineer at £350 per annum, rising 
by annual increments of £25 to £450, in place of Mr. J. H. Fooks- 
Bale, resigned. Mr. W. Murray, of Ipswich, has been appointed 
traffic manager of the tramways at £200 per annum, rising by annual 
increments of £20 to £300. 


The London County Council have appointed Mr. T. L. Horn 
resident electrical superintendent of the Northern tramways. The 
three selected candidates were Messrs. T. L. Horn (L.C.C. tram- 
ways), W. A. Tester (Lancaster) and F. H. Corson (Blackburn). 
Mr. W. Crauford has been appointed assistant permanent way engi- 
neer and Mr. J. Terry di-trict traffic superintendent, while Messrs. 
J. P. Dudin, O. A Pilcher and J. R. Walker have been selected to 
be charge engineers at Greenwich power station. 


Mr. A. McAdam, of Erith, has been appointed shift engineer at 
Gillingham. 


Oldham Council have appointed Mr. Mann canvasser of the 
electric light department. 


EDUCATIONAL NOTICES. 
Electrical Standardizing, Testing & Training Institution — 


As the result of the recent examination for entrance scholarships 
held at Faraday Houte on April 4, 5 and 6, the following awards 
have been recommended by the examiners :— 

Maxwell scholarship of 50 guineas, tenable for two yeare, to H. T. 
Warren, Haberdashers’ (Aske's) Hampstead School; exhibitions of 30 
guineas, tenable for two years, to C. S. Bell, Dungannon School, and to 
G. H. N. Reay, Lancing College; special prizes of 20 guineas each have 
been awarded to L. C. Martin, Bishop's Stortford School, and to L. W. 
Johnson, Dulwich College. 


York Railway Institute.—Lord Wenlock distributed the prizes 
on Thursday evening last, when Mr. A. Kaye Butterworth, general 
manager of the N.E.R. Co., presided over a large gathering, in- 
cluding Mr. A. Watson (general superintendent), Mr. J. B. Harper 
(divisional superintendent), Mr. W. Robinson (chief goods manager), 
Mr. C. H. Ellison (chief telegraph superintendent), and other 
principal officials of the company. 

Lord WrNLock said, in the course of his: address, that the man who 
could by scientific investigation increase the life of a steel rail was doing 
his part in economising methods of mechanical traction, as was also the 
man who discovered how to obtain a greater amount of steam from a ton 
of coal than it would at present generate, He believed that with cheaper 
methods of carrying on the work of the railway, they would be able to 
create a still greater number of industries in North Eastern England, and 
go a long way towards solving the great difficulties of unemployment 
which existed. 

Northampton Institute.—The fourth annual dinner of the day 
students took place on the Sth inst at the Holborn Restaurant. 
Mr. T. Y. Porter presided, and among those present were Dr.'R. 
Mullineux Walmsley, Mr. M. Holroyd Smith and Mr. S. Field. 


Arbitration Proceedings.—At the Royal Courts of Justice, 
London, on the 2nd and 9th inst., Mr. W. H. Patchell, the arbitrator 
appointed upon the claim of Messrs. D. Firth & Son, electrical 
engineers and contractors, Manchester, against C ardiff Corporation, 
for £1,602 for work done, &c., sat to hear evidence. It was explained 
by Messrs. Firth & Sons' counsel that the firm's tender was accepted 
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by Cardiff Corporation for the electric lighting at Whitchurch 
Asylum, and on Nov. 28, 1905, the Corporation electrical engineer 
(Mr. Arthur Ellis) reported that very little progress had been made 
with the work. As a result of the ensuing dispute, the contractors 
knocked off work, and now sued for the amount done, which they 
valued at £1,402, with £200 in addition for profit. The Corporation 
had since sub.let the contract to another contractor for a larger sum. 
The proceedings were adjourned until April 25, plaintiffs’ case being 
not yet concluded. 


Arbroath (N. B.) -The Council resolved on Monday to support Mr. 
Geo. Balfour's electric lighting scheme, and to assent to an appli- 
cation for a provisional order. 


Argentina.— The Anglo-Argentine Tramways Co. (Buenos Ayres) 
have opened the Venezuela-Cuyo electric tramway route. 

It is stated that $100,000 has been subscribed towards the capital 
of a second electricity supply company for Pergamino. 


Assessmente.— The assessment of the generating station of the 
Altrincham Electric Supply (Ltd.) has been reduced, on appeal, from 
£1,765 to £1,260. | 


The assessment of the Middleton Electric Traction Co.’s under- 
taking has been reduced, on appeal, from £1,250 to £820. 


Australia —A number of the leading Australian electrical con- 
tractors recently sent a letter of protest to the Midland (W.A.) Cor- 
poration as to the manner in which the specifications for the 
extension of the Corporation's electrical plant had been prepared. 
The letter stated :— 

Having in view the unsatisfactory method which has obtained in the 
past by municipal and other bodies in asking for tenders for electrica! 
and other machinery, we suggest that an independent advisory engineer 
be appointed by the councils and other bodies to prepare the necessary 
plans and specifications and to advise on the tenders; that complete 
specifications, with details of requirements, be submitted by munici- 
palities and other bodies; that plans be furnished setting forth details of 
existing machinery and structural work, with outline of proposed altera- 
tions or additions; that a summary of tenders received be made public ; 
and unless the foregoing conditions are adhered to by your Council we 
shall reluctantly be compelled to refrain from submitting our tenders. 
The Council have taken no action in the matter. 


At the last annual meeting of the Empire Electric Light Co. 
(Sydney) a 6 per cent. dividend was declared. The chairman (Mr. R. 
Imray) said that in spite of the competition of Sydney Corporation 
the company’s progress had been satisfactory, and additions to their 
plant would shortly be necessary. 


The Australian Mining Standard " says the Premier of South 
Australia (the Hon. T. Price) has informed the tramway com- 
panies in Adelaide district that the Government have decided to 
offer & price for the whole of the lines. . 

Sydney Corporation will shortly invite tenders for additional electric 

lant, i 
i The acting city electrical engineer reported to the Sydney Electric 
Light committeé recently that, owing to numerous demands for electric 
motors on hire, the stock was exhausted. Specifications for a further 
supply are to be prepared. 

It had been agreed that Sydney Corpn. would lay mains in Camper- 
down on condition that the mains should be exempt from taxation, but, 
as the Camperdown local authority is insolvent, it is now doubtful 
whether this work can be carried out under such an arrangement. 

The Victorian chief inspector of mines (Mr. E. R. Meekison) recom. 
mends the installation of telephones in mines. At the annual conference 


| of the A.M.A. of Victoria and Tasmania recently, it was resolved that the 


conference support the introduction of the telephone into all mines, and 
it was mentioned that in mines where telephones are used it is found 
that medical help can be obtained more promptly in cases of accident 
than where no such instruments are available. 

The act to further amend tbe Mines Act, passed in the Victorian Legis- 
lature in 1904, does not make it compulsory for mines to adopt tele- 
phones, but it is provided that there ‘‘shall be some proper means of 
communicating distinct and definite signals from the bottom of the shaft, 
levels, &c., to the engine room . . and no verbal signals or com- 
munications shall be made up or down a shaft except through 
speaking tubes or telephones in the pump or ladder compartment of 
guch shaft. 

Mr. T. A. Coghlan, Agent.General for New South Wales, has been 
appointed to represent Australia on the Pacific Cable Board. 

Brunswick (Victoria) Council have decided to ask for terms for the 
publio lighting of the district by Melbourne Corporation electricity 
department. It is proposed to substitute incandescent electric lamps for 
the present gas and kerosine lamps, with 500 c.p. arcs in positions where 
Welsbach triple burner lamps are at present in use. The North Mel- 
bourne Electric Light Co. have signified their willingness to carry out 
the contract. 

Battersea (London).—The charges for electric current have been 
reduced to 30d. net per unit for private and 2hd. for outside arc 
lighting. l i 

The commencing salary for the vacant position of electrical 
engineer has been fixed at £500 per annum. 

Bedford —The Council have decided to spend £1,121 in addi- 
tional arc and incandescent lamps for street lighting. The chargo 
for current for power has been reduced from 14d. to Id. per unit. 
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Berlin.— The Berlin Elevated & Underground Railway Co. have 
entered into an agreement with the Municipal Council which will 


enable the railway to be extended a further 4! miles. 


Birmingham.— The Board of Trade inspection of the new section 
of the Corporation tramways between Lodge-road and Newhall-hill 
took place on Monday. The line will be opened for traffic this week. 


Bishop Auckland.—The Rural Council have approved the Dene 
Beck Scheme of main outfall sewerage and sewage disposal works, 
which comprises a large portion of their district, including South 
Church, Auckland Park Colliery, Grange Hill, Cockton Hill, Eldon 


and Eldon-lane. 
The sewage will be conveyed 
station to be erected at South Church, where there will be high and 


about 800 yds., through a cast-iron pumping main. 


Blackrock 


to Messrs. Mills & Tomlinson. 
sidered at a special meeting in July. 


Boston.— The Council have formally assented to the application 
of the National Provincial Electricity Corpn. for a provisional elec- 


tric lighting order. 

Bradford.—At the Corporation meeting on Wednesday the chair. 
man of the Tramways committee (Ald. E. Priestley) in moving the 
adoption of the minutes of his committee, stated that a sub-com- 
mittee had examined plans submitted by the general manager (Mr. 
F. Spencer) showing a device for enabling cars to run upon either 
the Bradford or Leeds gauge by means of extensible axles, and had 
decided to recommend that the general manager be authorised to 
make application for securing immediate protection of the arrange- 
ment by provisional patent, and also that a car truck be fitted with 
the apparatus for trial. The provisional patent would be taken out 
in the name of Mr. Spencer and Mr. Dawson, carshed superin- 
tendent. The minutes were confirmed. 


Brierley Hill.—The Council's provisional electric li hting order 
(1900) has been extended for 12 months. aes 


Burton.on-Trent.—For the year ended March 31 the increased 
receipts of the tramways department amounted to £1,452. The 
otal receipts were £16,139, against £17,591 for the previous year. 
The total number of passengers carried was 8,501,214, against 
8,878,269. The mileage run was reduced by 44 per cent. 
_ Oannock. — The Council have sealed tho transfer of their electric 
lighting order to the Shropshire, Staffordshire & Worcestershire 
Electric Power Co. | 
Carnarvon.— There are now 141 consumers, representing the 
equivalent of 4,059 8 c.p. connected. 


Edinburgh.—The Corporation are recommended by the Cleansing 
and Lighting committee to erect 120 additional are lamps in 
thoroughfares to be selected 


Electrical Bngineers Volunteers.—The Tees Royal Engineers 


Volunteers (Submarine Miners) have been converted into Electrical 
Engineers Volunteers. 


Electrical Machinery Exports.—The principal exports from 
HE Sites 19 15 to PAPAE in 1905 included 89892 3 
e value amounting to $1,239,878, compared with onl $102,944 i 
dug AE $129,777 in 1909. The 3 i al 

machinery from the United Kingdom to Japan in 1905 are not 
available, but the value in 1904 Was £58,751. ee 


Electricity in Mining. At the meeting of the Monmouthshire 
Colliery Officials’ Association on Saturday evening, the president 
(Mr. A. S. Tallis) in his inaugural address dealt with the application 
of electricity to mining. 

Some five years ago (he said) electricity was hardly known in South 


hauling, pumping and coal-cutting. 
in any form at more than a very low voltage into the so-called fiery mines 
of South Wales was in the nature of an experiment fraught with a good 
deal of riek, and was looked upon by some people as bordering on mad- 
ness. It was decided to i 


direct current, because of the greater mechanical 5 
of the motors 8 chanical strength and simplicity 


by main outfall sewers to a pumping 

ow- 
level storage tanks, from which the sewage will be pumped by means of 
pumps driven by electric motors to the site of disposal works, distant 
The consulting 
engineers are Messrs. D. Balfour & Son, of Newcastle-on-Tyne and London. 


C (Dublin).—The Board of Trade have notified the 
Council that they have no authority to transfer their powers, &c., 
under their Provisional Electric Lighting Order, 1901. It is pro- 
bable that a fresh order will be applied for to authorise. the transfer 
The matter will bo further con- 


electrotypes being produced in from five to ten minutes, against 
eight to twelve hours by the older process. 


Exhibitions.—The powerful support accorded to the Imperial- 
Royal Austrian Exhibition, which opens at Earl's Court in less than 
a month, has resulted in an extensive and thoroughly representative 
collection of exhibits being brought to London. The exhibition 
buildings and grounds have been entirely transformed, some of the 
former rebuilt, but the whole scheme of alteration has been carried 
out completely in conformity with Austrian architecture and colour. 

At the Trades’ exhibition at Bingley Hall, Birmingham, which, 
as we briefly announced in our last issue, was opened on 29th ult., 
the exhibits include electric lighting plant (suction gas plant, gas 
engine and dynamo) shown by the Industrial Engineering Co.; 
lift gears, flame arc lamps, switchboards, electrical instruments, &c., 
by the Walsall Electrical Co. ; electric fans, &c., by Jas. Stott & Co.; 
gas engines and suction gas plant by Tangyes (Ltd.), Kynoch Engine 
Works (Ltd.), T. H. & J. Daniels, Crossley Bros., and the National 
Gas Engine Co.; electromagnetic separators and scrap testers by 
the Rapid Magnetting Machine Co.; machine tools by the Timbrell 
& Wright Machine Tool & Engineering Co., W. Ward & C»., Aucott 
& French and Chas. Taylor; stampings for electrical engineers by 
J. Rhodes & Sons; wood-working machinery by J. Sagar & Co., 
R. Becker and Co. and Kirchner & Co. ; and oils, &c., by Snowdon, 
Sons & Co., Joseph Gilman & Son and Tho:. Howse. The exhi- 
bition remains open until June 9. 


French West Africa.—It is reported that the system of land 
telegraphs in French West Africa is very complete, every post of 
any importance throughout the whole of these vast territories being 
in telegraphic communication with the capital city of Dakar and 
thence with Europe. The West African telegraph system is about 
to be connected with that of Algeria across the desert north of 
Timbuctu, £4,000 having been set aside tor this purpose for 1906. 
In this region wireless telegraphy is being experimented with by 
the French telegraph authorities. 


Pulham (London).—The system of requiring deposits from 
residents in flats requiring supply of electric current has been 
abandoned. 


German Blectrical Industry.—In an instructive report upon 
the trade of Germany for 1905, Mr. Consul-General Schwabach has 
presented a mass of statistical and general information regarding 
German trading operations during last year. With regard to the 
electrical industry Mr. Schwabach writes :— 

The electrical industry experienced a year of exceptional activity, orders 
being plentiful both for home and export, particularly forall kinds of elec- 
trical apparatus, machines and implements used in theGerman mining and 
iron industries and farming. Dynamo, electric motor and accumulator 
works were exceedingly well employed and frequently worked overtime, the 
industry also deriving much benefit from the rapidly growing use of motor 
cars and traction vehicles. Large orders were booked and executed in the 
telephone and the telegraph branches, and from September onwards the 
business inelectric lighting articles and accessories became very active. Good 
orders were received from abroad for electric street cara and the erection 
of electric and car plant. The great labour dispute in the Berlin electri- 
cal industry in September threatened to seriously hamper the promising 
development of the important part of the industry centralised in Berlin, 
but the difficulties were speedily overcome. The scheme now under dis- 
cussion of erecting central electric power generating stations in the 
Rhenish-Westphalian industrial district, with the object of supplying 
mines and factories throughout that district with cheap electric light and 
power would, if realised, provide the electrical industry with an abun- 
dance of lucrative work for some time to come. This scheme—in conneo- 
tion with which the names of two prominent and influential German 
firms are mentioned—is intended to be carried out by the Rhenish- West- 
phalian Electric Works, a joint stock company established in 1900 with a 
share capital of £187,500, which was raised to £500,000 in 1908. The elec- 
trical power supplied by this concern rose from 2,777,000 kw.-hours in 
1900-01 to 8,200,978 kw.-hours in 1904-05, when the price of electric cur- 
rent for lighting purposes was, approximately, 32pf. (about 3d.) per 
kilowatt-hour. 

The value of exported electric cables increased to £1,680,000 in 1905, 
compared with £1,362,600 in 1904 and £1,068,000 in 1903. There were 
exported in 1905 2,916 tons of electro-technical articles made up of 
fine copper and 791 tons of articles of brass and other copper alloys for 
electro-technical uses. The total exports of telegraphic appliances, tele- 
phones and microphones were valued at £392,350, compared with 
£382,000 in 1904 and £195,100 in 1903. Electrical machinery exported 
in 1905 is put down at the value (in £1,000's) of 1,141°8. ` 

On the subject of the dispute in the electrical trade in Berlin 
during 1905 Mr. Schwabach writes :— 

The struggle in the Berlin electrical industry ended in the defeat of the 
men, as the large works answered the demands of the latter with a 
general lock-out. In this case public opinion, which in the miners’ 
strike sided with the men, was avowedly against them. The movement 
began at the works of Siemens & Halske and the Allgemeine Elektrizitata 
Gesellachaft—the two largest concerns in the German electrical industry 
—a comparatively small number of workmen demanding an increase of 
wages from 30 pf. to 38 pf. per hour and slightly increased piece rates, 
the men basing these demands on the increased cost of livi The 
works were willing to meet the men, but, contrary to the advice of 
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their trade unions, two groups of men—450 in all—struck work on 
Sept. 19, whereupon the two firms in question, adopting & common plan 
of action, closed part of their works — viz., the cable works of the General 
Eleotiic Co. and the dynamo works of Siemens & Halske, locking out 
some 10,000 bands. As the strikers refused to submit, the two firms on 
Sept. 30 closed most of their other works, whereby another 20,000 
electrical workers became idle, Unofficial negotiations, conducted at the 
request of the men by the chairman of the trade tribunal, proved 
abortive, as the masters declined to make further concessions. Later on 
the operatives at the Berlin Elektricitits Werke and those still working 
at the works of the said two concerns attached themselves to the locked- 
out men, bringing up the total number (on Ost. 2) to close on 40,000. 
The works succceded in keeping their power stations in operation and 
supplying electric power for lighting and other domestic purposes, with 
the aid of a large number of their engineers, technical staff, foremen and 
the municipal fire brigade which the civic authorities ordered to assist. 
The employers' organisations of the Berlin metal industry decided to re- 
fase employment to any workmen locked out by the Berlin electrical 
trusts, and the Association of Berlin Metal Works, of which the electrical 
firms are members, threatened to lock out 20,000 more men in their 
employ. On the strong recommendation of the strike committee the 
strikers consented to resume work on the terms conceded by the works, 
and the dispute terminated on Oct. 13, The firms agreed to take back 
all the men. 

Glasgow. An extension of the Corporation tramways from Park- 
head Cross to Dalmarnock-road, a little over a mile in length, was 
opened for traffic on Sunday. 


Govan.— The salary of the burgh electrical engineer (Mr. Theo- 
dore C. Parsons) has been increased by £50 per annum. Severa 
members of the Council testified to the good work done by Mr. 
Parsons in making the electricity undertaking a success. The income 
ofthe department had been doubled, while the output was now more 
than three times that prevailing when he first came to the town. 


Hackney (London).—-The Council are extending the mains at a 
cost of £350 to give a supply of electricity for lighting and power to 
the Motor 'Bus Co. at the old militia barracks. 


Hastings-Bexhill Tramways.—aA service of electric tramways 
between Bexhill and St. Leonards was inaugurated on Monday. 
The system is to be completed by extending to Cooden on the one 
side and Hastings on the other—a distance of about 7 miles along 
the sea front. 


Iiford.—The salary of the tramways manager (Mr. G. R. Spurr) 
has been increased from £250 to £300, with yearly increments of 
£50 until £400 is reached. On another column it will be seen that Mr. 
Spurr has just been appointed electrical engineer at Walthamstow. 


Japanese Telegraphs and Telephoneg.—An important branch 
ot Japanese adininistration is that of the Department of Com- 
munications, presided over by Minister Isaburo Yamagata with Mr. 
Ren Nakakoji as vice minister. This department is under the super- 
intendence of Director-General Kenjiro Komatsu, with Dr. S. Oi as 
chief engineer, Dr. O. Asano as chief electrician, and with 18 district 
superintending engineers whose administrative departmenis are 
stationed at Tokyo, Osaka, Kyoto, Kumamoto, Aomori, Nagasaki, 
Utsunomiya, Nagoya, Yokohama, Supporo, Nügata, Takamatsu, 
Nagano, Kobe, Hiroshima, Sendai, Kanazawa and Kagoshima. 
The submarine section of this important department comprises the 
well-known cable steamer, the Okinawa Maru ” (built in England 
and described in The Electrician, Vol. XXXIII., p. 816), and a new 
cable ship now being built in Japan, for which the cable machinery, 
the bow and stern sheaves, dynamometers, bell mouths and tank 
fittings were obtained from Messrs. Johnson & Phillips (through 
Messrs, A. R. Brown, McF'arlane & Co., of Glasgow). This steamer 
was described in The Electrician for March 23, 1906. There 
were, at the end of March, 1905, 144 submarine cables of a total 
length of 2,228:395 nautical miles, with 2,962°331 miles of 
conductors. ‘The telegraph land lines at the same date totalled 
16,471 miles, with 85,414 miles of conductors. 9 miles of lines were 
underground, the number of conductors in this section being 737. 

The telephone branch of the Department of Communications 
(owned and worked by the Imperial Japanese Government) at 
March 30, 1905, had 2,837 miles of bare wire, 223°5 miles of aerial 
cable, 174 miles of underground and 3°68 nautical miles of subaqueous 
telephone cable. The systems of switchboard adopted includes 
the magneto standard, magnet» series, magneto bridging and common 
battery bridging. The method of charging for local telegrams in 
Japan is peculiarto that country. Fora Japanese telegram contain- 
ing not more than 15 characters, handed in for delivery within the 
same city, town or village, a charge of 10 sen (24d.) is made with 8 sen 
additional for every five characters or less. For a message in 
European characters of not more than five words, 15 sen is charged, 
with 3 sen for every additional word. The address in a Japanese 
telegram is not counted. The local distance telegrams are sent 
on a different scale. For a Japanese telegram containing not more 
than 15 characters, dispatched to any part of a province, the charge 
is 20 sen, for every additional five or less characters 5 sen. For a 
message in European characters of not more than five words, 25 sen is 
charged, with 5 sen for every additional word. At the present time, 
with silver about 30d. per ounce, a sen is worth ]d., making a yen 
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(100 sen) worth 2s. 1d. Telephone charges are made up as follows: 
In the principal towns a sum of 15 yen (about 31s.) has to be lodged, 
and the annual subscription is then 66 yen, or under £7. This applies 
to Tokyo and Osaka. The subscription for Yokohama, Kobe, Kyoto 
and Nagoya is a payment of 10 yen (21s.), and 54 yen annual sub- 
scription, about £5. 12s. 6d. At smaller towns the fee is 5 yen and 
48 yen as annual subscription. Call office fees are made at 5 sen 
(1}d.) for a five minutes’ conversation with intertown subscribers 
and 5 sen for every additional tive minutes. For conve:sations 
with outside subscribers the charge is 10 sen for a five minutes’ 
conversation and 10 sen extra for additional five minutes. Inter- 
urban telephonic communication is subject to a charge of about 5d. 
per five minutes' conversation up to & distance of 124 miles, 25 sen 
up to 624 miles, with 1 sen extra per five minutes’ conversation 
extra for each 2$ miles beyond 62. 


Kennel Lighting.—The new Quorn kennels at Pawdy Cross- 
roads, Leicestershire, are lighted electrically. l 


King's Norton.—The amount finally fixed as the price to be paid 
by the Council for the tramways of the City of Birmingham Tram- 
ways Co. in the Council's area is £20,000. 


Light Railways.—The Light Railway Commissioners have de- 
cided to grant the application of the Empire Electric Lighting & 
Power Co. for the transfer of powers obtained by Hales Owen 
District Council for the construction of light railways in the district, 
subject to conditions as to road widenings, &c. 


Littleborough.—The Council aro negotiating with Rochdale 
Corporation for a supply of electricity in bulk. 


London Oounty Council. At Tuesday's meeting it was agreed 
to lend £4,345 to Bermondsey and £48,545 to Marylebone for elec- 
tric lighting. 

New Tramiays.—On the report of the Highways committee, which 
proposed the expenditure of £46,500 for the reconstruction of the tram- 
ways from the Angel," Islington, to Highbury Station, and of £39,500 
and £2,700 for the construction of tramways between High-street, Lewis- 
ham and Lee Green, 

Mr. P. H. Harris complained that the expenditure now proposed was 
not in the estimates which the Council passed only s week ago. 

The recommendatiors were both adopted. 

Speed of Tramcars, —The Highways committee reported that arrangements 
had been approved for the fitting of special brakes to a certain number of 
cars to enable them to be run at increased speeds. Difficulties had arisen 
in this connection and with regard to other matters, and the committee 
recommend that the Home Secretary be asked to receive a deputation to 
place the Counoil's views before him.—Agreed. 

Staff.—In reference to the reorganisation of the staff, the Highways 
committee recommended that Mr. T. Leopold Horn (at present electrical 
assistant in the tramway department) be appointed resident electrical 
superintendent at £300 per annum, rising to £350; that Mr. W. Craufurd 
(now with Messrs. J. G. White & Co.) be appointed assistant permanent 
way engineer at £250 a year; and that Mr. J. P. Dudin (in the Council’s 
service), Mr. O. A. Pilcher (of the Underground Electric Railways Oo.), 
and Mr. J. R. Walker (in Council’s service) be appointed charge engi- 
neers at the Greenwich generating station at £250 a year each.— Agreed. 

Alleged Defective C'sbles.—The Main Drainage committee reported that 
certain electric cables at Crossness outfall had been found defective. The 
contractors were unable to admit liability, and suggested that the matter 
go to arbitratlon. It was decided to appoint Major Cardew sole arbitrator. 
—Agreed. 

L. C. O. Tramways.—The traffic receipts for the year ended 
March 81 were £614,779 from lines worked by electric traction, and 
£145,000 from horse cars; total £759,779. For 1904.5 the figures 
were £535,220 and £127,987 respectively; total £663,207. 


Longton.—Sanction to a loan of £3,000 for mains extensions has 
been applied for by the Council. 


Macclesfield.—The Council's provisional order, 1901, is to be 
transferred to the local tramways company, who pay the Council 
£600 to defray expenses. 


Maidstone.—Considerable discussion has arisen on the recom- 
mendations of the Electricity and Light Railways committee that 
Mr. O. Jones be appointed part-time canvasser for the electricity 
departinent; that a commission be paid to any contractor intro- 
ducing customers, at the rate of 6d. per lamp for ordinary con- 
sumers and 8d. per lamp for those who wish to avail themselves 
of the free-wiring system ; that premises be hired for showrooms, 
&c.; and that duplicate condenser plant, at an estimated capital 
cost of £1,200, be provided forthwith. The recommendation as to 
the condenser was adopted, the remainder of the report being 
referred back. 


Municipal Wiring.—Brighton Corporation have resolved to re- 
quest the Municipal Electrical Association to consider the advisability 
of asking the Board of Trade to introduce a bill into Parliament 
authorising all Municipal Corporations carrying on electrical under- 
takings to wire consumers’ premises, &c. | 

Newcastle-on-Tyne.—The new extension of the Corporation 
tramways from the old toll.bar in Scotswood-road to Scotswood 
station was formally opened on Friday. 
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Patent Amendment.— Messrs. Herbert Arnaud Taylor, Sidney 
George Brown and Joseph Arthur Lovel Dearlove, electrical engi- 
neers, 4, Gt. Winchester-street, London, E.C., seek leave to 
amend the specification of Letters Patent No. 1,484 of 1899, granted 
to Mr. S. G. Brown for “Improvements in Electric Telegraph 
Apparatus,"  Particulars of proposed amendment are set out in the 
“ Illustrated Officiel Journal (Patents) of April 4, and notice of 
opposition must be given within one calendar month from that date. 


Pontypridd.— The Electrical committee on Tuesday considered 
& communication from Mr. R. P. Wilson, consulting engineer to the 
Rhondda Tramways Co., asking whether the committee were pre- 
pared to supply the company with 1,750,000 units of electric cur- 
rent per annum at jd. per unit. The committee would have to put 
down additional plant to meet this demand, and it was decided to 
renew the offer to supply electrical energy at Porth at 14d. per unit. 


Presentation.—Last week the Southampton staff of the National 
Telephone Co. presented the district manager (Mr. W. Howe) with 
a silver mounted tantalus, and silver spoons for Mrs. Howe, as a 
token of their esteem and to mark the completion of his 25 years’ 
service with the company. a 


Radcliffe.—In future the maximum charge for electric current 
will be 4d. per unit for private and 2d. for public lighting. 


Eathmines (Dublin).—The Council are applying for sanction to 
& further loan for electric lighting extensions. 


Ravensthorpe.—The Council have decided to take current in 
bulk from the Yorkshire Electric Power Co., and to borrow £2,650 
for the laying of distribution mains, &c. 


_ Russia.—Although little or nothing has been done towards the 
introduction of electric traction for tramways in Warsaw, it is an- 
nounced that if no further strikes or disturbances take place electric 
tramears will commence running in October next. The complete 
programme for electric tramway construction includes an extension 
of the present service from 19 miles to 24 miles. Electric lighting 
for Warsaw is also promised this year, the public lighting being 
effected in the thoroughfares through which the electric tramways 
are to run. Owing to the disturbed state of the country the demand 
in 1905 for machinery was very small with the exception of electric 
motors, which were imported in anticipation of the higher import 
duty under the new tariff. 


Sheffield.— Mr. Albert Davidson, electrical and mechanical engi- 
neer, and secretary of the Sheffield branch of the Electrical Con- 
tractors’ Association, has obtained the fiat of the Attorney-General 
to and has commenced an action against. Sheffield Corporation for 
a declaration that the Corporation have no power to carry on the 
business of wiring consumers’ premises, or of supplying or fixing 
electric fittings, or of selling motors outside the oity of Sheffield, 
and have no power to expend in such trades or businesses any 
capital moneys borrowed for the purposes of their electric lighting 
undertaking, or the receipts of such undertaking, The Corporation 
have decided to defend the action. — * 


South Africa.—The “British and South African Export 
Gazette" states that the Electric Construction Co. have supplied 
two 300 kw. three-phase generators and the British Westinghouse 
Co. the transformers for Penhalonga Proprietary Mines, Umtali. 

The South African General Electric Co. have imported electric 
motors of an aggregate of 2,175 H.P. to meet demands for agricul- 
tural purposes. | | 

East London Municipality are about to place orders for a street 
fire-alarm. 

A company called the Somerset Strand Electric Lighting & Tram- 
way Co. has been formed to operate at Somerset West, Cape Colony. 


Southport.—The Electricity committee proposes that £2,750 out 
of the past year's profits be voted to relief of rates. 


Stalybridge.— The Joint Tramways & Electricity Board have in- 
creased the salary of Mr. Ambler, station superintendent, to £175 
per annum, rising to £200. 

Stirling.—The Towr Council, the Bridge of Allan Council and 
the local tramway company have been approached on behalf of 
Newcastle-on-Tyne and London syndicates with proposals for the 
purchase of the tramways, the extension of the system and the 
adoption of electric traction. 

Stockton-on-Tees. — Permission to supply electric current to 
works in the borough has been granted by the Council to the Cleve- 
land & Durham County Electric Power Co., the Council to receive 
14 per cent. of the revenue during the first five years, and 1 per cent. 
during second five years. 

Swinton and Pendlebury.—The Council have appointed a com- 
mittee to treat with the Lancashire Electric Power Co. for a supply 
of electricity in bulk. 

Telephones in Police Stations.—The Commissioner of the 
Metropolitan Police has assented to the installation of telephones, 
connected with public call offices, at several police stations in the 
division on the outer circle of the metropolitan police area. 


Torquay.—The Council have received sanction to borrow £3,815 


for main extensions, and £500 for meters. The first-named loan is 
for 15 and the latter for five years. 


Tramway & Vehicle Workers’ Association.—The annual 
report of the secretary (Councillor G. T. Jackson) states that the 
membership is now 11,059, against 10,757 at the commencement of 
1905. The number of branches is 78. The capital is £21,606 
against £18,700. 


Truck Acts Inquiry.—The Home Secretary (Mr. H. Gladstone, 
M.P.) has appointed a committee to inquire into the working of 
the Truck Acts. The members are :— 

Right Hon. T. Shaw, M.P. (Chirman); Messrs. E. A. Brotherton and 
F. Cawley (M.P.s), M. Delevingue (Home Office), J. Ramsay Macdonald, 
M.P., F. Maddison, M.P., and A. F. Yarrow and Mrs. H. J. Tennant. 
The terms of reference are: Jo inquire into the operation of the Truck 
Acts, and to consider aud report what amendments, or extensions, of 
those acts or changes in their administration are desirable ; particularly 
whether fines and deductions from wages should be prohibited; and, 
further, to consider and report whether the practice of shop assistants 
and certain classes of workpeople being lodged and boarded by their 
employers gives rise to abuses needing remedy by an extension of the 
Truck Acts, or by any other action of the State." The secretary is Mr. 
T. E. Bettany, Home Office, Whitehall, S.W. 


Water-power Schemes in British India.—It was announced 
by Reuter from Lahore, under date April 7, that a company had 
been formed with a capital of £2,000,000 to construct a hydro-elec- 
tric power installation in Kashmir by harnessing the Jhelum river. 
The power (the report states) will be utilised to supply current for 
an electric railway, 200 miles in length, to connect Abbotabad with 
Srinagar, to propel a large fleet of powerful electric dredgers, which 
will he employed in safeguarding Kashmir against disastrous floods 
and in eee valuable rice-producing tracts of land from the 
marshes, to supply the motive power for numerous proposed fac- 
tories and thus serve to convert Kashmir into the Lancashire of 
India, and to impart new energy to the great silk industry of the 
province. The price of electric power is to be less than half that of 
steam power, and the scheme, when carried out, is to be the biggest 
of its kind in the world. (We refer to the Government Kashmir 


project below.) 


We have referred from time to time in The Electrician to the 
Cauvery Falls power scheme in the Mysore State of Southern India. 
As our readers are aware, work on this scheme was started in 1900, 
the initial installation being completed in June, 1902. Early in 1905 
the plant was brought up to & total capacity of 7,920kw., making 
it the largest hydro-electric installation now operating in Asia. 


The success of this scheme has led the Indian Government to 

take in hand a project for the utilisation of the waters of Jhelum 
River, Kashmir, in North-West India. The power plant in this 
case will be installed near Rampur, about 50 miles below Srinagar, 
where a 6 mile conduit will provide a head of water of about 
400 ft. At first plant of about 20,000 H. p. will be installed. 
It is proposed to use the power for operating the Kashmir section of the 
Jhelum Valley railway electrically along its entire length of 180. miles. 
A single-phase system of traction will be employed. The most important 
immediate use to which the power will be put will be in operating 
dredgers for deepening the Jhelum river in the Kashmir Valley, and thus 
minimising the floods, which periodically devastate the entire country. 
The contemplated plant will also allow of the reclamation of a very large 
tract of land, and permit of the storage of water in Wular Lake above the 
power plant for sale to the Punjab Irrigation Department. Another 
important use of the power will be for operating the large silk factory at 
Srinagar and also for supplying with current the electric water heaters in 
the silk mill. The power will also be utilised for other industrial purposes 
and for the lighting of Srinagar and Abbottabad, Murreeand Rawalpindi, 
all prosperous towns in the province of Hazara, to the west of Kashmir. 

After successfully completing the preliminary arrangements the con- 
sulting engineer (Major A. J. de Lotbiniere, R.E.) was instructed in 
last, by the Jammu and Kashmir State Council (acting for the Maharaj 
of Jammu and Kashmir), to proceed to Europe and America in order to 
interview the leading electrical and hydraulic plant manufacturers, and 
to request those selected to submit tenders. 

Major de Lotbiniere, we are informed, recommended his Government 
that the contracts for the entire hydraulic and electrical equipment 
should be placed in the United States, and as part of this subject we are 
now informed that the Abner Doble Co., of San Francisco, has been 
awarded the contract for the hydraulic equipment, comprising the by- 
draulic plant complete from the forebay to the tailrace, including the 
intake, valves, pressure pipes, pressure-pipe thrust blocks, interior piping, 
water-wheels and nozzles, hydraulic governors, &c., the whole to be 
delivered at Karachi, India. The gravity conduit line for the power 
plant will be approximately 34, 000 ft. in length, and for the upper 
8,500 ft. will consist of an excavated ditch lined with masonry. 
The remaining portion of the water channel will consist of a rectan- 
gular flume, which is to have a capacity of over 500 cubic ft. per second. 
The forebay at the end of the gravity line and at the head of the pressure 
pipes will be constructed of masonry and will be provided with special 
head-gates. The sliding elements of the intake gates will be of timber, 
all iron and metal parts neceseary for the construction of the gates being 
furnished by the hydraulic contractors, The pressure lines will consist 
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of riveted steel pipes designed with a factor of safety of 5, each supplying 
one of the hydro-electric units. For each pipe line a standpipe and two 
special vacuum valves will be provided to protect the pipe against injury 
in case the water should be drawn out saddenly. At the lower end of 
each pressure line the last length of pipe will terminate in a flange, which 
will be bolted to a massive cast-iron thrust block that will rest on a 
heavy cast-iron sole-plate or base. The latter will be mounted on a sub- 
stantial masonry foundation and be held in position by anchor bolts. 
This fitting will be designed to take the entire hydraulic thrust of the 
pipe, an ample factor of safety being allowed. Each pressure line will 
consist of a riveted steel pipe varying in diameter from 30 in. to 36 in. 
and a 54 in. to 36 in. taper pipe, 10 ft. long at the upper end. The pipes 
will be 790 fl. in length, and will deliver the water under an effective head 
of 400 ft. 

The interior piping of the power house will consist of welded pipe with 
welded flanges, all piping and fittings beyond the thrust block being 
designed with a factor of safety of 10 and be subjested to a test pressure 
of 14 times the working pressure for five hours. 12 main units and three 
exciter units will constitute the equipment of the power house. Each 
main'unit will consist of a Doble tangential water-wheel with automatic 
oil-pressure governor delivering 1,765 B. H.P. to the shaft, under an effec- 
tive head of 400ft. Each wheel will be direct connected to a 1,000 kw. 
alternator, the speed of the unit being 500 revs, per min, The exciter 
units will each consist of a Doble tangential water-wheel delivering 
285 B.H P. to the shaft under an effective head of 400 ft. The speed of the 
exciters will also be 500 revs. per min. The hydro-electric units will be 
of Doble standard two-bearing type, the wheel runner being fastened on 
the end of the shaft. For each of the main units the Doble Co. will 
furnish a high-carbon open-hearth steel forged sbaft and two bearings of 
a special ring-oiling type provided with revolvable bearing shells. The 
exciter water-wheel runners will be mounted on the extended ends of the 
exciter generator shafts. The water-wheels will be equipped with ellip- 
soidal buckets, needle-regulating nozzles and centrifugal water guards. 
The regulation of the main units will be effected by hydraulic governors 
operating jet deflectors. For the exciter units hand regulation will be 
provided by means of the needle nozzles The gate valves for each wheel 
will be of special construction with outside screw and yoke, bronze 
mounted, with by-pass. 

The power house wl be provided with a double-steel roof and two 
travelling cranes will be erected. The transformers will be installed ina 
bay of the main building or in a separate structure. The specifications 
for the electrical and hydraulic equipment stipulated that no single 
piece of machinery should weigh more than 4 tons when packed, as 
there is 200 miles of road transportation, including a lift over a range of 
mountains 8,000 ft. high. A total of 5 tons, including Oder. is the 
maximum weight that can be hauled over the mountains. Portland 
cement is about 31s. per barrel delivered on the site of the works, making 
itg use prohibitive for heavy concrete work. There is, however, a plen- 
tifal supply of natural rock in the vicinity, and masonry construction 
will be ueed for the walls of the power house, for the foundations of 
machines, intake, forebay, &o. 

The entire hydro-electric installation will be constructed, erected, 
tested and pan in operation under the supervision of Major A. J. de 
Lotbiniere, R.E. Major D. Fraser, R.E., and Capt. Thomson, R.E., will 
act as his engineering representatives in London. Mr. A. C. Jewett, 
formerly of General Electric Co. (U.8.A.), will act as installing engineer 
for the Government. Mr. Jewett was connected with the installation of 
the Cauvery Falls plant. 


Wednesbury.—The Council have decided to expend £5,150 upon 
additional plant at the electricity works, extensions to mains, &c. 


West Ham.—The borough electrical engineer (Mr. A. Hugh 
Seabrook) reports that he considers there will be no difliculty in 
reaching the additional 1,000,000 units for power estimated for the 
current year. Strenuous efforts will be made to reach the 900,000 
extra units estimated for lighting. 

An additional cable is to be laid at a cost of £3,900 to Stratford 
for tramway purposes. 

Wanstead Council refuee to allow a tramway to be constructed 
across Wanstead Flats. | 

Arrangements have been made for joining up the East and West 
Ham municipal tramways at Plashet-lane. 

West Hartlepool.—The Corporation are seeking anthority to 
borrow £1,170 for another feeder. 


Wolverhampton.—The Council approved on Monday the |. 


arrangements referred to in our last issue for tramway intercoin- 
munication between Wolverhampton, Willenhall and Dudley. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


_ Hull Electric Lighting committee invite tenders for the follow- 
ing plant for their Sculcoates-lane electricity generating station : 
Coal-hindling plant, &c., in connection with eight Lancashire 
boilers; condensers, pumps, pipe work, é&c., in connection with six 
Lancashire boilers; and two high-speed engines. Specifications, 
Ke, from the city treasurer, Mr. T. G. Milner. Tenders to the 
chairman of the committee, Town Hall, Hull, before noon April 19. 
See also an advertisement, 


NOW READY. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1906 Edition 
of the Big Blue Book, price 15s, or post free in the United 
Kingdom, 15s. 9d. The new and enlarged volume brings 
a great mass of statistical and technical data quite up to 
date, and the Directorial Division has been thoroughly 
revised and amplified. 

All branches of Electrical Engineering and Industry are 
fully treated, and Electro-Financial matters have received 
every attention in the new volume, which aggregates more 
than 2,000 pages. The Directory Division is even more 
complete and accurate than in previous issues, and has been 
revised up to day of publication. All mere lists of members 
of Societies and Institutions (so easily and cheaply available), 
are excluded, as quite unreliable for Traders purposes. The 
valuable large sheet Tables, &c., have been very carefully 
revised and extended, making the 1906 Edition of this indis- 
pensable work the most complete book of the kind ever 
published. 

A full Digest of Contents will be sent post frée on request. 


— | Se: — — — 


Southampton Corporation invite tenders for reconstructing their 
tramways in the Avenue. Specifications, &c., from the general 
manager and engineer (Mr. H. F. Street), Tramway Offices, Above 
Bar-street. Tenders to the town clerk (Mr. R. R. Linthorne), Muni- 
cipal Offices, Southampton, before 2 p.m. 23rd inst. See also an 
advertisement. 

St. Pancras (London) Borough Council invite tenders for the 
supply of arc lamp carbons for 12 months. Specifications, &c, 
from the Electricity Department Offices, 57, Pratt-street, Camden 
Town, N.W. Tenders to the town clerk (Mr. C. H. F. Barrett) 
Town Hall, Pancras-road, N.W., by noon of Monday, April 30. 
See advertisement. 

Salford Electricity committee invite tenders for supply and 
erection of 750kw. steam turbo-generator and condensing plant. 
Plans, specification, &c., from the borough electrical engineer, 
Pendleton. "Tenders by April 21 to the town clerk, Mr. L. C. Evans, 
Town Hall, Salford, 

Glasgow Corporation invite tenders for supply of (1) main cables, 
(2) small cables and wites, (3) electricity meters, and (4) carbons 
for 19 months from the 31st prox; also for cast-iron joint boxes and 
other stores and materials. Tenders to the town clerk (Mr. A. W. 
Myles) before 23nd inst. 

Glasgow Parish Council and Lunacy District Board require tenders 
by 10 a.m. of 20th inst. for 12 months’ supply of electric lamps and 
fittings, ironmongery, &c , to their poorhouse, hospitals and asylums. 
Forms of tender from Mr. J. R. Motion, 266, George-street, Glasgow, 

Belfast Tramways and Eleciricity committee invite tenders for 
supply and erection of coal and ash conveying plant, bunkers and 
chain grate mechanical stokers. Tenders by 11 a.m. April 16 to 
Sir Samuel Black, Town Hall, Belfast. 2 

Darlington Electricity committee want tenders by 80th inst. for 
supply and erection of jet condensing plant, with piping and cooling 
tower. 

Birkenhead Corporation require tenders by 9 am. May 
washed slack or small coal for their electricity stations. 


TENDERS RECEIVED AND AOOEPTED. 


Salford Council have accepted the following tenders for annual 
supplies to the tramway and electricity departments :— 
eral Electric Co., Angold enclosed arc lamps, cut-outs, casing and 
capping ; Sperryn & Co., tumbler and link switches ; Berry, Skinner & 
Co., patent push-and-pull switches ; Royce Limited, Berry, Skinner & Co., 
and Adams Mfg. Co., motor starters; United Asbestos Co., dagger pack- 
ing 1s. 6d. Ib., pure asbestos twine 10d., do. tape 1s. 3d., do. millboard 
3d., do. cloth 1s, 3d., rubber insertion 11d., brass joint rings 3d. per inch, 
boiler gauge glasses £1. 16s. gross; Crerswell's Asbestos Co., asbestos 
gland packing 1s. 2d. lb.; Baxendale & Co., Brockie-Pell arc lamp glob:s 
58. each: J. Hill & Co., R. W. Blackwell & Co. and S. Dixon & Sons, 
overhead insulating materials; J Hill & Co.,frogs, puil-offs, é&c.; 
Britieh Westinghouse Co., special car accessories; W.T. Henley’s Telegraph - 
Works Co., L. Andrew & Co., J. Barrett, British Insulated & Helsby 
Cables, cable; Ferranti Limited, meters; British Insulated & Helsby Cables, 
and Reason Mfg. Co., house fuse boxes; General Electric Co., steel insu- 
lated screwed tubing; Electromotors Limited, 4 H. v. to 5 H. P. motors; Royce 
Limited and Lancashire Dynamo & Motor Co., 5 R. p. to 30 N. P. motors; 
Baxendale & Co., double-pole main switches; S. Dixon & Sons, Tandem 
Smelting Synd., W. Boydell & Sons, Malleable Seeel Castings Co., J. W. 


l for 
T: "m 


1066 


THE ELECTRICIAN, APRIL 13, 1906. 


Rowlands & Co., Estler Bros., J. Cookson (Ltd.), Brecknell. Munro & 
Rogers, R. W. Blackwell & Co., Mattok Metals Co., and J. Hall, car 
accessories (mechanical); L. Andrew & Co., A. G. Brown, British Thom- 
son-Houston Co., Edison & Swan Co., General Electrie Co., J. Hall, 
Liverpool Electric Cable Co., Malleable Steel Castings Co., W. McGeoch 
& Co., F. Riddaway & Co., W. T. Henley's Co., and Veritys Limited, 
car accessories (electrical); Rowland Carr & Co., bitumen: Simplified 
Underground Conductor Co., asphalt concrete, £2. 1s. 9d. ton; Howard 
Troughing Co., asphalt troughing. 


The following tenders have been received by the London County 
Council for seven tramcar traversers :— 


With two With one 
countershafts. countershaft. 

Jescop & Appleby Bros. (accepted) .... £5,390 ,075 0 
Dick, Kerr & To 6,300 5,070 0 
Cowans, Sheldon & Co.. 5,740 5,715 10 
Hurst, Nelson & Coo 5,565 5,250 0 
J. Buchanan & Co... 5,390 5.292 0 
Heenan & Froude .................. 5, 250 5,218 10 
John Hitchen & Son................ 4,340 4,270 0 


West Ham Corporation have accepted the following tenders :— 

General Electric Co., motor generator (£1,150) and for annual supply 
of transformers; British Insulated & Helsby Cables, annual supply of 
cables; British Electric Transformer Co., transformers ; British Westing- 
house Co., meters; Universal Electric Mfg. Co., house cut-out boxes. 


Fulham (London) Council have accepted the following tenders for 
annual supplies for the electricity department: H. Edmonds & Co., 
packings, jointings, &c.; J. Gibb & Co., street lighting goods; 
Municipal Supplies Co., fuse wire, &c.; Geipel & Lange, carbons ; 
British Insulated & Helsby Cables, house cutouts, &c. 


The Postmaster-General's department, Brisbane, has accepted the 

following local tenders :— 
G. Wills & Co., cast-iron brackets and pole roofs ; Jas. Wilson, wrought- 
iron brackets; Webster & Co., stay wire and g.i. wire; Paul & Gray, 
cup-head bolts and nuts and insulator carriers ; Smellie & Co., g.i. staples 
and lead-head nails; Zwicker, Tod & Co. (Melbourne), coach screws; 
and the Federal Nut & Bolt Co. (Sydney), stay-rods and stay-bara. 

The tender of R. B. Hungerford has been accepted for supply of 700 
telephone wall sets and 100 table sets in connection with the common 
battery telephone equipment for Hobart (Tasmania) at £3,988. 5s. 11d. 

The Postmaster-General's department, Sydney, has accepted the tenders 
of J. & R. Horn, for wood insulator pins and wood cross arms; the 
Federal Nut & Bolt Works, for bolts and nuts, &c. ; and the Vacuum 
Oil Co., for Morse instrument oil. 


London County Council have accepted the tender of Munday & 
Son (London) at £5,916 for building the Mildmay Park sub-station 
for the working of the first electrified portion of the Northern 
tramways. 


Brighton Corporation have accepted the tender of Millars’ Karri 
& Jarrah Co. for 6,000 Jarrah paving blocks for the tramways 
department. 


Sixteen tenders, varving from £526 to £1,555, were received by 
London County Council for three 10 ton travelling hand cranes for 
the tramway sub-station, and that of John Smith (Keighley) (Ltd.) 
at £660 was accepted. The tender of the Dewsbury Electric Mfg. 
Co., which was the lowest, was not in accordance with the specifica- 
tion. 


Colchester Corporation have accepted the tender of W. H. Allen, 
Son & Co. at £750 for alterations and additions to condensing plant 
at the electricity works. 


West Bromwich Corporation have accepted the tender of C. A. 
Parsons & Co. for a 400 kw. turbo-generator and exhaust piping, and 
that of Babcock & Wilcox for a water-tube boiler, steam piping, &c. 


J. E. Spagnoletti & Co. have received an order for 48 H.T. three- 
phase and 43 L.T. panels, and 40 transformers for Bloemfontein 
municipal sub-stations. 


London County Council have accepted the offer of Bolekow, 
Vaughan & Co., who are supplying track rails for the first section 
of the northern tramlines, to also supply 220 tons of sole plates at 
£7. 10s. per ton. 


Messrs. Mordey & Dawbarn are ordering 500 Hookham d.-c. and 
600 Ferranti a.-c. meters for Johannesburg Municipal electricity 
department. 

Finchley Council have accepted the tender of Gwynnes Limited 
for supplying and fixing centrifugal pumping installation for £834, 
with certain spare parts, at an estimated cost of £15. 

London County Council have extended the contract of Reid Bros. 
to include laying ducts for the Lewisham to Lee Green tramways 
at £1,000. | 

Whitby Council have entered into an agreement with the Tudor 
Accumulator Co. for the maintenance and upkeep of the storage bat- 
tery at the electricity works for six years, at an annual cost of £156. 


Islington (London) Guardians have accepted the tender of Pryke 
& Palmer for electrical fittings and sundries, 


Southend Council have accepted the tender of the Brush Co. for 
fitting Brill trucks, equipments and controllers to three tramcars. 


Battersea (London) Council have accepted the tender at £788.2s.61, 
of Oliver & Co. for 70 arc lamps with raising and lowering gear. 


Luton Council have accepted the tender of W. T. Garnett's Cable 
Co. for supplying distributing cable. 


The tender of Besana Hermanos has been accepted for supplying 
and erecting 13 Otis electric elevators in Buenos Ayres Congress 
Hall at $47,060 gold 


BUSINESS NOTICES. 


The Glasgow office of Mather & Platt has been removed to the 
Edinburgh Life Assurance Co.’s Building, 124, St. Vincent-street. 


The telephone number of the Electrical Standardizing, Testing 
and Training Institution, Faraday House, 82-70, Southampton-row, 
W.C., is 9999 Central for all departments. 


Dr. W. A. Caspari has resigned his position as head chemist to 
the National Physical Laboratory, and has established himself in 
consulting practice at 7, Idol lane, London, E. C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Last week the first meeting of creditors was held of A. H. Sparkes, 
formerly engineer. of 31, Kirby-street, Hatton Garden, London. In 
May, 1908, debtor began business in partnership at Kirby street with 
another as electrical engineers. In Sept., 1903, the business was 
formed into a company, which eventually went into liquidation. 
Liabilities £194. 9s. 10d., assets nil. 


The discharge of Edward Mann, electrical engineer, has been 
suspended for two years. 

In May, 1899, bankrupt formed the Compass Trading Co. to take 
over the business of an electrical engineer, which he had carried on in 
Bridge-street, Westminster, and he attributed his insolvency to liability 
under guarantees given on behalf of the company and to ill-health. Lia- 
bilities estimated at £9,794; nothing had been realised in resp:c to the 
estate. 

A first and final dividend of 97d. is payable at 14, Chapel-street. 
Preston, in the bankruptcy of Jas. W. Smith (trading as Smith & 
Co.), electrical engineer, Bolton-road, Darwen. 


The trustee in the bankruptcy of W. & E. Sumner, electrical and 
mechanical engineers, formerly trading at 65, Victoria-street, and 
108, St. Mary's-road, Garston, Liverpool, and 9, Grange-road, West 
Kirby, has been released, 


A meeting will be held on May 15 at 65, Old Broad-street, Lon- 
don, E.C., to receive an account of the winding up of the Mexican 
Electric Works (Ltd.) 


A meeting will be held on May 7 at Prudential-buildings, Queen- 
street, Nottingham, to receive an account of the winding up of the 
Electrical Bleaching Co. (Ltd.) 


Instrum ents for Sale.—The Brown Hoisting Machinery Co., 
89, Vict oria street, London, S.W., advertise for sale a Weston 
ammeter with shunt, and voltmeter ; also insulation tester. 


Premises to Let.— Mr. Alfred Kirkland, 113, Cottenha m- road 
Upper Holloway, London, N., advertises an extensive new factory 
to let. 


Light workshops and offices are advertised to let at 219, Gos- 
well-road, London, E.C. 


Messrs. R. D. & J. B. Fraser, Princes-street, Ipswich, advertise 
a spacious factory to let. 


A factory at Holloway, London, N, is advertised to let. 


Motor Starters. — We have received from Messrs. Reyrolle & Co., 
of Hebburn-on-Tyne, the following letter on the subject of ** Motor 
Starters ” :— 

TO THE EDITOR. 

Sin: It has come to our knowledge that a rumour is current to the 
effect that we are having a certain number of our motor starters made by 
outside firms, as we are unable at the present time to deal with 
quantity of orders in hand. It is true that we are called upon to supply 
a very large and rapidly-increasing demand for our motor starter and are 
very busy in consequence, and have considerable extensions to our works 
in progress, but there is no truth in the rumour that we are putting some 
of our motor starter work in the hands of ontside firms, snd we would 
esteem it a favour if you would contradict this part of the ramour by * 
short notice in your columns, as the erroneous ramour may be injurious 
to our business if not immediately contradicted.—Yours, &c., 

H. W. CLOTHIER, 
For A. RrexBoLLE & Co. (Lr».) 


Wood Pibre.—Not long ago it would have been difficult to aseo 
ciate the use of wood fibre, or wood wool, as a packing materiel 
the electrical industry. What was formerly understood by ! : 
term ** wood wool" was a coarse, hard, stringy material which i 
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would have been considered desirable to keep away from instru- 
ments and apparatus and other articles of a delicate nature. But 
this has been considerably changed of late by the successful opera- 
tions of the City of London Wood Wool Co., who have established 
extensive works premises, known as Plover Works, London, N. I., 
where the manipulation of a special class of timber results in the 
production of what is known as wood fibre," of a class specially 
suitable for safely and effectively packing delicate goods for transit. 

We understand that amongst the earliest trades to recognise the value 
of this specially prepared material were certain sections of the electrical 
industry, whose earlier experience of wood wool, however, was not of a 
wholly satisfactory character. This was recognised by the City of 
London Wood Wool Co., whose first business it was to provide a satis- 
factory raw material. It was found that the timber usually employed 
for manipulation into wood wool was unsuitable where a soft and springy 
packing was essential. It was ultimately found that an excellent white 
pulp wood was obtainable from the Tinman Mountains, in north Russia, 
and a well-equipped engineering department having been established, 
and new patterns of machinery designed and manufactured for cutting 
the fibre so that it retained the elastic properties of the timber, secured 
for the company the desirable article which is now sold in large quan- 
tities under the trade-mark name of Elastene. It is claimed for Elas- 
tene " that it is of extreme lightness, is cleanly cut, of great length, and 
free from dust and waste chips, free from objectionable smell or damp- 
ness, and that its elastic resistance is high, which enables it to retain its 
“ sgpringiness for a long time under normal packing conditions. This 
material having been satisfactorily placed upon the market, it was found 
that ditferent trades required a different cut of the fibre, and the company 
have, to meet this need, designed machinery of a character that meets all 
present demands. Many of our readers will be surprised to learn that, 
besides ordinary packing, wood fibre is employed for softening 
boiler feed water, and is, we are informed, used in a number of well-known 
types of water softeners. ‘‘ Elastene ’’ wood fibre ropes are also employed 
in foundry work in preference to the old hay-bands or straw ropes. 
Coring ve made of wood fibre are also largely used for roping round 
poles, conduit tubes, lamp standards, columns, trolley poles, &c. 

The company’s Plover Works, at Hackney Wick, where this material 
is manufactured, cover about three-quarters of an acre, and the turn-out 
of the machinery there installed gives excellent proof of the demand and 
of the skill which has been brought to bear upon what appears at the outset 
to be a somewhat unlikely industry. 


Tantalum Lamps.—Siemens & Halske A.-G., Berlin, announce 
that, owing to the cheapening of the cost of manufacture, the price 
of the tantalum lainp has been reduced from 4 to 2:50 marks. 


City of London Directory.—The 1906 edition of this valuable 
directory and handbook to the City of London reaches us from the 
publishers, Messrs. W. H. & L. Collingridge, the City Press“ offices, 
Aldersgate-street, London, E. CO. The publication of this directory 
is delayed, as in the case of other books of the kind whose publishers 
desire to be up-to-date, by the fact that much of the information is 
not obtainable in complete form until some time after the turn of 
the year. This makes the work more rather than less valuable, 
from the fact that the very numerous changes which take place 
in the early months of the year are recorded, and in this 
way the book is not out of date before it reaches the public. 
This is the 36th annual edition of a very useful work, which is 
indispensable to all who have business in the City of London, or 
who have commercial transactions with the Livery Companies, 
with the City authorities, the London County Council, or any other 
of the numerous official and semi. official bodies whose location is 
in the City and County of London. The information provided 
regarding all these special features is very complete. "There is an 
excellent map of the City, and a biographical section which gives 
interesting information concerning its leading men. The price of 
this Directory, which consists of about 1,200 large pages, is 12s. 6d, 


„Telefunken System of Wireless Telegraphy.—We have 
received from the Foreign Department of the Electrical Co., 125, 
Charing Cross-road, London, W.C., a well got-up and elaborately 
illustrated description of the Telefunken“ system of wireless tele. 
graphy. Readers of The Electrician are familiar with the majority 
of the illustrations and also with the textual descriptions given in 
the publication to hand, but there remains beyond these sufficient 
matter to make the pamphlet interesting reading. 


Catalogues, &c.—A new ignition battery list has been issued 
by Portable Accumulators, Ltd., of Coventry. The list includes 
several novelties, one of these, a battery specially for motor cycles, 
introducing the company's patent wood separators, which, it is 
claimed, absolutely avoid any possibility of short-circuiting. 

The British Aluminium Co, have ready sheets Nos. 29 to 82, 
giving prices, &c. of pure aluminium and light aluminium alloys, 
including aluminium wire (in coils), tubes, rolled rods and bars, &c. 

In connection with the North-Eastern Counties Electrical Exhi- 
bition now being held at Newcastle-on-Tyne, J. H. Holmes & Co., 
of Newcastle-on-Tyne, have had a catalogue of specialities prepared, 
and copies can be obtained on application. 


À new list of series-wound and three.phase motors for inter- 
mittent service has been published by the foreign department of the 


Electrical Co., 125, Charing Cross-road, London, W.C. The list, 
which extends to 44 pages of closely printed text, illustrations and 
comparative tables, deals very fully with the construction, working 
and manageinent of these machines, which are now supplied in large 
numbers for all purposes where intermittent service from the motor 
is required. 


Tvermoes & Abrahamson, of Copenhagen, have ready a new 
catalogue of electric light art fittings, and we are asked to state that 
any trading firm interested in this matter can obtain a copy of the 
eatulogue and price list on application to 43, Raadmandsgade 
Copenhagen. The list contains a large variety of both plain and 
ornamental fittings, a number of the designs being very artistic. 
The list extends to 100 large quarto pages, a number of illustrations 
being shown on nearly every page. 


The accompanying illustration 
(Fig. 1) shows a pattern of electric 
lift indicator supplied by the General 
Electric Co. It is fitted with a 
new patent locking and restoring 
movement constructed on approved 
scientific and electrical principles, 
and so constructed mechanically 
that no amount of jolting or oscilla- 
tion can cause the disc to fall. 
Stock cases for the apparatus are in 
polished Spanish mahogany, but 
can be ‘supplied in any wood or 
style {to suit interior decoration of 
lift cab. 


The General ‘Electric Co. s 
“ Progress Sheet” for March shows 
an excellent type of 
adjustable standard 
lamp, suitable for 
writing desks, pianos, 
and, in fact, any posi- 
tion where a flexible 
method of lighting is 
a necessity. There 
is also illustrated a 
new pattern plug 
adapter, suitable for 
bayonet holders, uni 
There has recently Fia. 2.—G.E.C 
been a reduction in proud AparPIER. 
price of this acces- 
sory, as well as in other items of electrical sundries illustrated and 
described on this sheet. 


Fic, 1.—G.E.C. ELECTRIC LIFT 
INDICATOR, 


Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus imported into this country 
during March, 1906 :— 

Electrical machinery, £47,473 (a decrease of £701); telegraph and tele- 
phone cables, £16,425; telegraph and telephone apparatus, £32,943 ; 
other electric wires and cables (rubber insulated) £3,996; (with other 
insulations), £1,637; other electrical goods and apparatus £39,716. 
Total of electrical goods and apparatus (other than machinery and tele- 
graph and telephone wire), £99,717 (increase, £11,078). 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and materials, but not including electrical machinery, which 
is not separately specified) from to April 4 to 10, with the ports of 
destination :— 

Aden, £75 (telegraph material). Africa — Alexandria, £1,148 (includ- - 
ing £942 telegraph material); Capetown, £62; Delagoa Bay, £784; 
Durban, £5,059 (including £1,249 telegraph material); East London, 
£66; Mombasa, £18; Port Elizabeth, £31; Suez, £560; Taltal, 
£102. Argentina — Buenos Ayres, £1,648 (including £723 tele- 
graph material); Rosario, £139. Australasia— Adelaide, £121; Bris- 
bane, £66; Fremantle, £65; Melbourné, £88; Perth, £167; Sydney, 
£1,993, Austria—Fiume, £20. Belgium Antwerp, £50; Ghent, £60; 
Ostend, £45. Brazil—Rio Janeiro, £225 (including £135 telegraph 
material. Burma—Rangoon, £16 (telegraph material). Canada— 
Halifax (N.S.), £1,450 (telegraph material). Ceylon—Colombo, £244 
(including £102 telegraph material). Cochin China—Saigon, £49. Cuba 
—£1,390. France—Boulogne, £51. Germany —Bremen, £30 (telegraph 
material); Hamburg, £353. Gibraltar, £160 (telegraph material). 
Holland—Amsterdam, £100; Rotterdam, £270. Hong Kong, £813. 
India—Bombay, £402; Calcutta, £3,103 (including £18 telegraph 
material); Madras, £640. Japan—Kobe, £14; Yokohama, £3,765; 
Yokosuka, £666. Malta, £178. Mauritius, £210 (telegraph material). 
Portugal—Oporto, £23 (telegraph material). Russia—Kurch, £1,105 ; 
Reval, £180. Spain—Barcelona, £115; Bilbao, £65. Straits Settle- 
ments—Penang, £10 ; Singapore, £219 (including £153 telegraph material). 
Turkey—Constantinople, £55 (telegraph material). Sieden — Stockholm, 
£108. U.S.4.—New Plymouth, £43. Total, £27,258, against £20,781 
in the corresponding week last year (April 5 to 11). | 
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PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Worz.— The undermentioned Applications (except those marked t) are no 
open to public inspection until after acceptance of Complete Specification. 
Those marked t are open for inspection 12 months after the date attached to 
them, if they have not been published previously in the ordinary course. 
Names within parentheses are those of communicators of inventions. When 
Complete Specification accompanies application, an asterisk is affixed. 


February 19, 19(6. 


15,9544/05 Harrison. (Electric Railway Improvement Co., U.S.) Ad- 
justable electrical resistances. (Date applied for, J uly 6, 1905.)*t 
4019 Lewis & Hvenzs. Lighting by arc lampe. 
4,032 Hiwrz&. Portable electric apparatus for signalling ata di, tance. 
4,033 SwrrH. Ships’ telegraphe. ' : 
4.040 Brocksorr. Conductors for electric vehicles. 
4,071 pz Lesuw. Electromagnetic switch operating mechanism. 
4,076 Favvin, AMIOT & CHENEAUX. Dashpot for electricity meters. 
4,081 Just, LANDESBERGER, SALZMANN & VEREINIGTE ELEKTRICITÂTS A.-G. 
Incandescing bodies for electric lamps. 
4,100 B.T.-H. Co. (G E. Co., U.S.) Current-collecting devices for elec- 
tric vehicles. 
4,102 Mecke. Measuring, indicating and registering speed by a dynamo 
in combination with a solenoid with a core. 


February 20, 1906 

4151 WzrsH. Pulleys for trolleys of electric railways and tramways. 

4,161 srEBBINs. Regulation of alternatiog-current systems by a storage 
a battery in connection with convertera. 

4163 Pierer. Regulating arrangements for electro-mechanically pro- 

. pelled automobiles. (Date applied for, Feb. 28, 1905.)*t 

4,190 THorocoop. Switches. 

4,198 HiLL. Electric cauterizing apparatus and resistances therefor. 


4,920 Massıe. Condensers for wireless telegraphy and other uses. 
4,291 Massie. Oscillaphones or wave-responsive devices." 
4,229 Bein. Electrical measuring, indicating or relay apparatus." 


February 21, 1906. 
4,236 ALDIGIER. Sparking plugs. 
4,952 Bristows & Henman. Battery coil and sparking plug testing 
machine.” 
4,272 Hitt. Electrical safety lock. 
4,279 Prcrorr & Hackina. Arc lamps. 
4,992 Morais. Incandescent electric lamps. | 
4,994 SriRK. Electrically driven boring and turning mills, slotting, 
shaping, planing, punching and shearing machines, &c. l 
4,308 Vickers, Sons & MaxtM & Sumrrer. Improvements relating to 
, electrical apparatus for training and elevating heavy guns. 
4,518 CLARKE, CHAPMAN & Co., WaLKen & Mommy. Driving and con- 
trolling electric capstans, hoists, &c.* TE 
4.322 B. T.-H. Co. (G.E. Co., U.S.) E'ectric controllers. 
February 22, 1906. ww», d 
4,331 TavLoR. Mecban'sm to comp'ete an-eleciric circuit at any or 
every hour and minute.* he aru 
4,555 BINoHAM. Regulating the voltage in electric furnaces. 
4,536 BiwaHAM. Electric furnaces. 
4343 Carpone. Arc lamp. (Date applied for, Feb. 27,.1905.)*1 
4,550 Surru. Electrical governors for gas engines used for generation of 
electricity. 
4,355 Roy. Accumulator grid. 
4,569 MÜLLER. Cable for power tranemiesion.“ 
4,383 Ripixcs. Are lamps. 
4,406. Wat. Apparatus for electroplating. 


February 25, 1906. | 
4,422 BAR & Stroup. Electro-mechanical devices for producing corre- 
sponding positions in transmittiog and receiving apparatus. 
£459 RaAwoRTH. Regenerative control of electric vehicles. 
4,488 Cook. Improvements in connection with railway or tramway cars 
i or trucks. ; 
4,489 11905 , Dynamo - electric machines. (Date applied for, March 1, 
4.493 Puaemx Dynamo Mra. Co. & Pour. Amature windings for com- 
i mutating electric machines especially for high-speed machine3. 
4,510 BrLaNcHON. Dies for forming accumulator plates. (Date applied 
for, Feb. 24, 1905.)"t 
4,515 B.T.-H. Co. (G.E. Co, U.S.) Electric motor control systems 
specially for operating bulkhead doors. 
4,514 B.T.-H. Co. (G.E. Co., U.S.) Systems of motor control. 


February 24, 1966. 
4,518 OrsaBL. Electrically opsrating points of electric railways and 
tramways. 
4,519 Dol IN. Electrolytic deposition of copper. 
4,528 Vyner. Electrical ignitera for internal combustion engines. 
4,530 Verirys Listen & WALKER. Electric motors for working cranes, 
lifts and like. 
4,535 WALTER. Apparatus for detecting electrical oscillations. 
4,538 Torpa & STANGER. Shade holders for electric lamps. 
4,543 Lonarorp. Terminals for insulated wires conducting electricity. 
.4,565 FAIBBROTHER. Mercury vapour electric lamps. 
4,585 WizssEkLiUSs, Wireless telephony.* 
4,606 Cnapnunx's (SHIP) TELEGRAPH Co. & Grant. Ships’ telegraphs. 


n 
m 


February 26, 1906. 

4,619 Turner & Dixon. Current-collecting devices of electric tramwaye 
and railways. 

4,649 Tounret X Jouns. Coin-freed electric supply apparatus. 

4,653 Smith & Bavscus. Electromagnetic door-opening apparatus.* 

4,657 Ganz & Co. EISENGIESSEREI UND MASCHINEN FABRIKS A.-G. Regu- 
lating pressure of alternating-current generators. (Date applied 
for, May 24, 1905.)*+ 

4,677 BLONDEL. Arc lamps. 

4,685 Sanpers. Manufacture of wire, bars, &c., by electrodeposition. 


4,691 CoLLms. Wireless telephony or telegraphy. 
4,692 Gratz. Processes for obtaining pure caoutchouc gutta-perchs and 


thelike. (Date applied for, Feb. 1, 1906.)*t 

4,604 Ferranti, Turbine blades. 

4,700 Larr. (Rhode Island Electromobile Co., U. S.) Secondary batteries." 

4,702 FreDLER. Automatic regulator for seondary batteries. 

4,709 B. T.-H. Co. (G.E. Co., U.S.)  Lightniog arresters. 

4,710 Porrer. Equipment of electric vehicles or trains. 
for, Feb. 27, 1905.)*t 

4,711 and 4,720 Pevzar. Control of switches and operating mechanism 
therefor. (Date applied for, Feb. 27, 1905.)"t 

4,716 McDoNwALD. Electrolytic apparatus.“ 

4717 Wier. Telephonie transmitters. 


February 27, 1906. 
4,724 TarLock & Dennison. Apparatus for recording electrical measure- 


ments. 

4,775 A. Horwzs, J. H. Horwss, L. W. Hotes, E. HoLAESs & RALPH. 
Controllers for electric motors.“ 

4,795 LA Socikté ANON WESTINGHOUSE & BRUN. Direct-current motors. 
(Date applied for, Merch 1, 1905.)*t 

4,808 Brooxs & Warts. Holders for incandescent lamps.* 

4813 Siemens & HALSER A.G. Temporarily producing alternating currents 
in a circuit at optional points and the application thereof to work- 
ing printing telegraph apparatus. (Date applied for, 5/21/05.)*t 

4,815 Dawson & BUcKHAM. Transmitting and receiving signa!s. 

4,827 OrrRov & Orrnor. Contact device for weaving-looms f: r ahuttle- 
changing or stop-motion mecbanism. 

4,828 Lake. (Smith, U.S.) Electric motora.* 


February 28, 1906. 
4,862 PuiLLIP3 & SmitH. Electrical measuring instruments. 
4,871 Bruce Pessiss & Co. & La Cour. Compounding synchronous 
alternating-current dynamo3.* | 
4,674 SHAW & FRANCE. Trolley pulleys or like collectors. | 
4,891 Neumann & Kxrxs. Multiple supply of eontinuous current from 
an alternating - current conductor. 
4917 Nusspaum. Microphones. | apparatus. 
4,995 B.T..H. Co. (G.E. Co., U.S.) Insulation of me'al for electrical 
4,926 B.T..H. Co. (G.E. Co., U.S.) Electric motor-control systems. 
4,929 OcıLvy & Davson. Rheostats. 
4,930 OarLvy & Davsox. Speed regulatiug and steering apparatus for 
electric vehicles. 
4,9531 CHavas, RÉQUILLART & Conta. 
for, March 3, 1905.)*t 
4,936 Hopart. Electric motors. ` 
4,959 Lake. (Lentz, Germany.) Fenders for tramway and like vehicles’ 
4,951 PauLET. Electricity meters. (Date applied for, March 1, 1905.;*t 


March 1, 1906. NEN 

4,961 Lea. Measuring and recording mechanical and electrieal fo ces. 

4,965 HETTINGER. Selective or multiplex wirelees signalling. 

4,970 Bourn. Joint boxes for telegraphic and other cables. 

4975 Bamey. Tramway and like rails. 

4,987 CLARK & KELVIN & JAMES WHITE. Marioer's compass. 

5,005 Oris ELxVATon Co. (Otis Elevator Co., U.S.) Controlling devices 
for electric lift motors.“ 

5,013 BLATHY. Electricity meters.“ 

5,028 Guyon. Binding poate for electrical connections. 

5,057 HoworrTH. (Maschinenfabrik Oerlikon, Switzerland.) Syachrono2s 
alternating-current generators." 

5,047 KRoEazR. Electro-therapeutic treatment.“ 

9,1814/05 Hirst & CorriNGs. Electric light candle fittings. 
applied for, Nov. 1, 1905.)*f 


TA March 2, 1906. 

5,082 HOoRSNAILI. "Magnetic clutches for conveying rotary motion. 
5,088 Private. Supports for conductors for electric rail ways. f 
5,089 PINOLE. Trolley wheels and similar collecting devices for electric 

railways. 
5,092 HoLuxs. 
5,095 SgHAw-DROWNE X WILLIAMS. 
5,111 BaRBON & Barrox. Electric lamps. 
5,129 Kuzeı. Manufacturing light-emitting bodies for glow lamps and 

connecting them to the supply conductora.” f 
5,136 Cregpy. Improvements in single-phase dynamo-electric machines. 
5,148 Bowgr. Switches. 

Regulating Ju. 


5,155 ELEKTRIZITATS A. G. VOBM. W. LaHMEYER & Co. ki 
(Date applied for, March 18, 1905.) 
Magnets for alter- 


chronous electric motors. 
6,154 Ecextnizitits A.G. VORM. W. LAHNEYER & Co. 
(Date applied for, May 51, 1905.)°t 
Electrical generators. (Date applied for, March 7, 


(Date applied 


Electric horn. (Date applied 


(Date 


Electric lamp heating apprratue.“ ` 
Telephonic and similar instruments 


nating currente. 
6,160 SCHWARTZ. 
1905.)*+ 
5,166 MonoAx CRUCIBLE Co. & SPRIBS. 
6,167 MORGAN CRUCIBLE Co. & SPEIRS. 
tator brushes. 


Holders for commutator brushes 
Pneumatic holders for comme 


. 6,168 LzrrRER. Systems of electric lighting. 


5,170 & 5,171 Prarp. Electric fusible cut-outs. 
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March 3, 1906. 
5,176 Kıncscors. Absorbing the vibrations in steam, gas or electric 
engines and motors. 
5,202 EaATWELL. Electrical time signalling apparatus. 
5,221 SPzRRYN & Woop. Tumbler switches. 
5,250 ALLGEMEINE ELBKTRICITATS-Gus. Operating rotary fly wheel con- 
verters. (Date applied for, May 24, 1905.) “ t 
5,258 pz Forzst. Wireless telegrapby.* 
,261 B.T.-H. Co. & Horrs. Dynamo-electric machines. 
B.T.-H. Co. & Horps. Suspension of the motors in electric 
vehicles. 
B.T.-H. Co. & Horrs. Control of electric vehicles. 
Koreck & Pixat, Insulating device for underground conductors. 


SPECIFICATIONS PUBLISHED. 


1904. 
25,620 TaYLoR. Controlling and supplying current for power and light 
on consumers’ premises during certain periods. 


1906. 

1,528 TAYLSR. Controlling or supplying current for power and light on 
consumers’ premises during certain periods. 

2,039 B.T.-H. Co. & Hol DER. Electricity meters. 

5,855 Moors & Bexnitr. Apparatus for automatically accelerating elec- 
tric motors. 

4,595 CHARLTON & TARVER. 
hydraulic pumps. 

4,753 SkwiBsKY. Mercury or other conducting vapour lamps. 

5.771 BARCLAT. Printing telegraphs. 

5,977 Evextrizirats A. G. voRM. W. LAHMEYER & Co. Regulating the 
speed of alternate-current machines with commutators. (Date 
applied for, April 15, 1904.) 

6,257 PARLETT & Coxon. Automatic safety switches for compound- 
wound dynamos. 

7,068 ANDREWS & ANDREWS, jun. Shade carrier for electric lamps. 

7,905 FENNELL & Perry. Accumulators or secondary electrolytic cells. 

8,780 ADAMSON & DucktiTT. Electric controllers and starting switches. 

9,405 Kirr. Electromagnetic mechanism for actuating points of electric 
railways. 

10,4004 BinwBAUM & BELL. Combined fire alarm and telephone systems. 
(Date applied for, Oct. 20, 1905.) 

10,554 B.T..H. Co. (G.E. Co., U.S.) Electric motor-driven pumpe. 

10,728 WUNDERLICH & HuGHEs. Suspension devices for arc lamps. 

10,895 and 10,896 B.T.-H. Co. (G.E. Co., U.S.) Electric motor control. 

11,120 Reap. Wiring for electric lighting and power installations. 

11,881 DRAkE & GorHam. Arc lamps. 

15,0938 Bourr. (Duntley.) Switches for electric drills. 
for, June 24, 1905.) 

14,467 NzLsoN & Murray. Electrotype plates. 

14,566 B.T.-H. Co. & WIDI ORA. Electric circuit interrupting devices. 

15,059 WaBNER. Radial railway and tramway trucks. 

16,221 Soc. ANON. DES MANUFACTURE DES GLACES BT PRODUITS CHIMIQUES 
DE SAINT-GOBAIN, CHAUNY . ET CIBEY,. Mounting of electricity 
conducting rails. (Date applied for Oct. 7, 1904.) 

19,525 Laaw. (Maschinenbau Anstalt Humboldt.) Magnetic ore separatore. 

20,950 Oris ELTVYATrOR Co. Controlling devices for electric motors of lifts. 

21,070 ELzkTRizITATS A.-G. VORM. W. LAHMEYER X Co. Polyphase alter- 
nate-current commutator machines. (Date applied for, 17/10/1904.) 

21,202 VERITYS LiwiTED & THonPE. Electric light fittings. 

23,036 Hess. Arc lamps. 

23,211 THompson. (Ges. für drahtlose Telegraphie m.b.H.) 
electric vibrations of different phase. 

25,749 Von RECKLINGHAUSEN. Automatic starters for vapour electric 


5 

5,262 
5,265 
5,268 


9 


Stopping and starting electrically-driven 


(Date applied 


Producing 


apparatus. (Date applied for, Dec. 13, 1904.) 

25,759 Dr KAN DO. Protective devices for the stators of rotary electric 
machines. 

26,355 Hein. Electrically-driven vacuum cleaning apparatus. (Date 


applied for, March 17, 1905.) 


COMPANIES’ MEETINGS AND REPORTS. 


Willans & Robinson (Ltd.) 


The ordinary genera meeting was held on Wednesday, under the pre- 
sidency of Mr. Marx ROBINSON. 

The Secretary (Mr. C. S. ESSEX) having read the notice calling the 
meeting, 

The CHAIRMAN said: I do not think it is necessary to say very 
much as to the position of the company. The improvement is obvious, 
and, though it is far short of what we need, it is certainly progres- 
sive and gives every hope for the future. With regard to Queen's Ferry, 
the board has no intention to keep the works open for an indefinite 
period for results such as are now shown, even though the loss should 
continue to diminish as at present. Bnt the reasons given in the re- 
port are, we think, conclusive against closing the works without 
& longer attempt cither to make them remunerative or at least to 
keep them in & going and improving condition, while we continue 
to look out for other use for them. The success achieved with the 
company’s steel made at Queen's Ferry is remarkable. There is 
already & profit from it, which promises to become considerable, 
though, unfortunately, the volume of business possible to be done with 
the present steel-making appliances is comparatively small. In the 
steam turbine branch of its business the company is doing well, During 


the past half-year we have received a fair proportion of the orders which 
have been placed in this country for land-service turbines of large size, 
and its patented system of blading (Capt. Sankey's patent), which is one 
of the special features of our turbines, been adoptad for the turbines 
of the two great Cunard steamers now building under special arrange- 
ment with Government. In the high-speed engine trade competition 
is carried so far that the manufacture of the long-famous Willans engine 
is no longer profitable to us, though there isa good demand for it. Other 
branches of new business which we are essaying have already yielded 
profit, and give ground for much hope for the future. As, upon the 
whole, we have had to reckon with such unfavourable conditions, the 
progress made by the company up to the present time may claim 
to be relatively satisfactory; indeed I do not think it falls short of 
anything we have led you to expect during the past two years. 
I do not think the details of the accounts need much exp tion. They 
are clear enough and speak for themselves. Incidentally they will show 
you that we have been able to effect some substantial reductions in the 
ex s. I now move the adoption of the report and accounts. ; 
r. A. W. COUSINS (a shareholder) seconded the motion, which after 

& short discussion was carried nem. con. 

The retiring directors having been re-elected and the retiring auditors 
re-appointed, a vote of thanks to the chairman, directors and staff brought 
the meeting to a close. 


ANGLO-ARGENTINA TRAMWAYS CO. (LTD.)—At the meeting on Tues- 
day, Mr. J. B. Concanon said they might without exaggeration congratu- 
late themselves upon the results of last year's working. The combined 
receipts were £720,488, and the expenditure (including £38,000 set aside 
for maintenance and £12,000 for depreciation renewals) was £464,872, 
leaving & net profit of £255,616. Interest charges, preference dividend, 
interim ordinary dividend, sinking fund and £20,000 carried to reserve 
absorbed £208,823, leaving £52,714, which admitted of a balance ordinary 
dividend of 5s. per share, making 8s. per share (or 8 per cent.). The com- 
pletion of the electrification of the City lines was now only a matter of 
four to six weeks, When 90 per cent. of the work was finished and ready 
for working, under their contract with the contractors they were bound to 
issue 80,000 shares. 


BABOOCK & WILOOX (LTD.)—The net profit for 1905, after deducting 
depreciation, &c., amounts to £291,022. 0s. 9d. Adding balance from last 
account (£28,519. 13s. 10d.), and deducting amount voted to directors as 
bonus at last meeting (£1,575), the balance is £817,966. 14s. 7d. De- 
ducting interim dividends to June 30 of 3 per cent. on the preference 
and 8 per cent. on the ordinary shares (£67,000), the balance is 
£250,966. 14s. 7d. The directors recommend dividends for half-year 
ended Dec. 81 of 3 per cent. on the preference (less tax) and 8 per cent. 
on the 3 (tax free), together with a bonus of 4 per oent. on 
the ordinary shares (also tax free). £100,000 is placed to reserve, and 
£20,000 to dividend equalisation fund, leaving a balance forward of 
£31,966. 148. 7d. uo 


BATH ELECTRIC TRAMWAYS (LTD.)—During 1905 the construction of 
the tramway extension to Newton-St.-Leo has been completed and opened 
for traffic, and work on the Midland Bridge route has been continued. 
In November the Light Railway Commissioners authorised the construc- 
tion of & further line to Saltford (about 1 mile 4 furlongs 7 chains). 
Capital expenditure to Deo. 31, 1905, is £335,051. 9s. 1d. Traffic receipts 
for 1905 amounted to £35,756. 6s. 2d., an increase of £2,595. 0s. 7d. over 
previous year. Operating expenses were £19,433. 1s. 9d., compared with 
£19,759. 10s., although in 1905 there was an increase in the car-mileage 
of 67,387 miles and of 98,230 in the number of passengers carried. Out 
of the balance of £7,793. 48, 6d., the directors recommend payment of 
the preference dividend absorbing £3,780. 68. £2,000 is placed to reserve. 

CALCUTTA TRAMWAYS OO. (LTD.)—At the meeting on Tuesday Mr. 
E. C. Morgan said that £117,000 had been expended on additions to plant 
and machinery during the past year. Permanent way and equipment ac- 
counted for £26,653 of this. The heaviest amount (£52,358) had been spent 
on the extensions to power and sub-station plant and buildings, which 
included additional engines, boilers and generators, as well as a new 
chimney at the generating station, all the buildings and machinéry at 
two sub- stations, and a new shop and smithy. It was largely due to that 
outlay that they had been able to handle so effectively the very greatly 
increased traffic, and to run an additional 500,000 miles during the year. 
Expenditure on cars and electrical equipment also appeared to be a very 
heavy amount (£34,822). In addition to the cars in use there were & 
large number in course of construction, bringing the total number up to 
400 cars, of which 200 were motors. They hoped the Howrah and Alipore 
extensions might be in such a forward position as to enable them to work 
portions of the lines by the end of the year. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.)— The report of the direc. 
tors for the half. year ended Dec. 31 last states that the total receipts of 
the six months were £14,647. 19s. and expenses were £06,257. 9s. 7d., 
leaving £8,390. 98. 5d., to which is added £6,031. 14s. 10d. brought 
forward, making £14,422. 4s. 3d. £1,818. 4s. 4d. has been added to 
reserve, which now stands at £87,000. The preference dividend absorbs 
£3,000, leaving £9,603. 19s. 11d., and the directors recommend payment 
of a dividend at the rate of 5 per cent, per annum on the ordinary shares 
(tax free), the balance, £5,603. 19s. 11d., being carried forward. The 
company's cables continue in good working order. The claim against the 
United States Government for payment of the cost of repairing the damage 
done to the cables during the Spanish-American war is still unsettled. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The report of the directors 
for the year ended Dec. 31 last states that the Russian section of the com- 
pany’s line passed into the possession of the Imperial Russian Govern- 
ment on Jan. 31, 1905, under the terms of the company’s extended 
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concession from that Government. This section, which stood in the last 
balance-sheet at £313,285. 5s. 5d., has been written off out of reserve, 
which now stands, with accrued interest, at £138,628. 15s. 9d. The 
investments, representing £313,285. 5s. 5d. written off as above, remain 
in the balance-sheet, together with other items, under the heading 
‘‘ Unappropriated Investments.” The lines of the company continue to 
work efficiently, and the direct Wheatsone working in use on all sections 
enables the heavy traffio to be dealt with satisfactorily. The company's 
revenue from all sources amounted to £129,761. 18s. 11d., compared with 
£141,400. 17s. 2d. for 1904, a decrease of £11,638. 18s. 3d. Expenses 
were, on commercial and general account £45,123. 93. 7d., and on main- 
tenance account £25,669. Os. 10d., total £70,792. 10s. 5d., against 
£71,930. 1s. 10d. for 1904, decrease £1,187. 11s. 5d. The revenue, there- 
fore, shows a balance of £58,969. 8s. 6d., which is carried to profit and 
loss account, 1905. Bringing forward the balance profit for 1904 of 
£19,391. 13s. 7d., and deducting income tax paid (£4,162. 5s. 6d.) and the in- 
terim dividend (£10,625), there is an available balance of £63,573. 16s. 7d. 
The company has during the year received £3,838. 53. 10d. in respect of 
traffic receipts outstanding for some time past. As this sum is not attri- 
butable to the earnings of the year the directors propose to keep it as an 
open balance against future contingencies, The directors now propose & 
dividend for the six months ended Dec. 31, 1905, of 178. 6d. a share 
(making, with interim dividend already paid, 6 per cent. for the year) 
and a bonus of 20s. per share (both tax free). They also propose to add 
£10,000 to equalisation of dividends funds and to hand over a further 
£5,000 to the trustees of the retirement trust fund, carrying forward 
£16,698. 16s. 7d. to credit of 1906. The directors do not consider it 
necessary to reinvest the interest accrued during 1905 upon the unap- 
propriated investments and upon the deposit of Russian Government 
rente, and therefore propore making a special distribution to the share- 
holders from these sources of £12,750, equivalent to 15s. per share. This 
distribution will also be free of tax. 


LONDON & GENERAL POWER SUPPLY CO. (LTD.) —Mr. Stanley Boulter, at 
the meeting on Tuesday, said the principal electric supply bills to come before 
Parliament had been the London County Council Bill, the Administrative 
Supply Company of London Bill and the Additional Electrical Supply Bill. 
The chief feature of the latter measure was its identification with the 
great railway interests of London—a feature peculiar to that bill alone. 
Its object was to assist in solving the pressing question of the electrifica- 
tion of the suburban traffic of London. A few weeks ago they were given 
to understand that the London County Council intended, if possible, 
to push their own bill through Parliament and to get the other bills 
rejected. To disarm the opposition of the Council, it was arranged to 
omit from the “Additional” Bill the clauses which would have enabled 
the company to supply in bulk such of the large electrical companies 
and borough councils as desired to take energy from the Additional Co., 
and to restrict the powers to railways and canals alone. This was 
giving up not only what was likely to be a profitable source of business, 
but what might have proved of great service to the loca] companies and 
borough councils. If the Additional” Bill had been read a second 
time, like that of the County Council, and sent to the Committee for con- 
sideration, he and his colleagues would naturally have been prepared to go 
the great expense and trouble of attending that Committee and producing 
evidence which, he thought, would have satisfied them that the scheme was 
& proper one for Parliament to sanction. But to be told that a second 
reading was not to be given to the bill, and that they were at liberty to 
attend the Committee where the County Council Bill was being discussed, 
in order that they might point out any defects in that measure, 
was a proposal they could not entertain. They had asked for no 
monopoly. The persons who sought a monopoly were the London 
County Council, and with the assistance of the Government they 
seemed likely to get it. During the previous week the general managers 
of two of the large London railways had called at the Board of Trade 
to express their anxiety to see the “Additional” Bill passed, as it 
would, in their opinion, do much to hasten the electrification of their 
suburban systems ; and the general manager of another large London 
railway, who could not attend, wrote to say that he was in full sympathy 
with the object of the visit of the other general managers. Some indica- 
tion might have been expeoted from the Government of a desire to assist 
in a matter so vitally affecting the comfort of many thousands of 
workers, but the influence of London County Council was 80 strong that 
all such considerations were ignored. To supply the railways of London 
it would not have been necessary for them to break up any of the London 
streets, as the wires for carrying the electric current could have been 
taken along the railways themselves. The way in which the President 
of the Board of Trade had approached the subject, and the manner in 
which he had declined to give even a fair consideration to a question of 
euch vital importance to the working classes of London, was, he thought, 
most unfortunate. 


MADRAS ELECTRIC TRAMWAYS (1904) (LTD.)—The report for 1905 
states that the net profit, after providing for maintenance, interest, &c., 
and placing £1,500 to depreciation and renewal fund, is £1,119. The 
extensions of the tramways, for which an order was secured last year, are 
under construction, and the lines, it is expected, will be in operation 
before the end of July. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—At the meeting on 
Wednesday the chairman (Mr. Emile Garcke) after explaining the various 
items in the report (given in our last issue) said that as they held a large 
part of the -hares of the North Metropolitan Tramways Co. they would 
be receiving & considerable amount from the sale of that company's 
undertaking to London County Council, and they expected this would 
realise £4. 10s. to £4. 158. per share. The company had arranged to buy 
the Harrow-road and Paddington Tramways for £44,400. The new elec- 
trie lines opened during the year 1905 were doing well, one route (from 


Finsbury Park to Wood Green) returning £15,000 per route mile. The 
average receipts on the whole of their tramways, other than light rail ways, 
amounted to nearly £12,000 per route mile. In the course of the summer 
they hoped the company's cars would be running from the Holloway- 
road to Barnet Town, a distance of 7 miles. In regard to the supply 
of electric power, they last year supplied 54 million units, of whe 
4 millions were required for their tramways. As the L.C.C.’s Electricity 
Bill was an invasion of their area they would oppose that bill. They 
had made an arrangement with Stoke Newington Council to supply 
them with electricity in bulk, and they looked to a large business in that 
direction in the future. He considered they had nothing to fear from 
the competition of motor omnibuses. 


‘TYNEMOUTH & DISTRICT ELECTRIC TRACTION CQ. (LTD.)—The 
capital expended during 1905 was £5,705, the total capital outlay on 
electrical construction and equipment of the lines being £91,918. The 
revenue was £13,686, and expenditure £9,982, leaving £3,703. A dividend 
of 34 per cent. on the ordinary shares is declared. 

WORCESTER ELECTRIC TRACTION (LTD.)—The capital expenditure 
to Dec, 31 was £115,086. The total revenue for the year was £15,979. 
After deducting expenses (including repairs, maintenance and interest) 
there remains £5,884, and the directors recommend that £1,241 be 
placed to depreciation and reserve, and a dividend on the ordinary shares 
of 5 per cent. It has been decided to construct about 200 yds. of light 
railway along the Malvern-road. 


NEW COMPANIES, STATUTORY RETURNS. 


md 


NEW OOMPANIES. 


ELECTRICAL MANUFACTURERS’ & WHOLESALE TRADERS’ PROTEC 
TION ASSOCIATION (LTD.) (88,267)— Reg. April 8 with 250 members, 
each liable for 5s. iu the event of winding up, with objects as indicated 
by the title. The subscribers are, J. W. Rook, E. H. F. Reeves, H. R. 
Pattrick, E. Sheppard, A. Baxter, H. H. Thompson, and H. E. Davis. The 
management is vested in a committee. 

LAWRENCE E. ALLEN & CO. (LTD.) (88,820.)—Reg. April 6, capital 
£1,000 in £1 shares, to acquire and carry on the business carried on at 
56 and 57, Aldermanbury, E.C., as the Rose Electric Lamp Co., and to 
carry on the business of electric lamp manufacturers, electricians, 
mechanical, gas, electric and telegraph engineers, producers and suppliers 
of electricity, &c. L. E. Allen is the first sole director. Reg. office, 56 
and 57, Aldermanbury, London, E.C. 

SIMPLEX CONDUITS (LTD.) (88,290).—-Reg. April 4, capital £100,000 
in 10,000 6 per cent. cumulative preference shares of £5 each and 50,009 
ordinary shares of £1 each, to acquire and carry on all or part of the 
business of electrical and mechanical engineera and manufacturers of 
electric fittings and apparatus now or recently carried on by the Simplex 
Steel Conduit Co. (Ltd.), in Birmingham, London and elsewhere. The 
subscribers are, L. M. Waterhouse, engineer ; H. & F. Huggins, manu- 
facturers ; H. C. Pinsent, H. R. Hodgkinson, G. J. Withington and H. G. 
Silk. First directors H. Huggins, F. Huggins and L. M. Waterhouse, 
with power to appoint others prior to statutory meeting. 


STATUTORY RETURNS. 

W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.) — Return to March 15 
gives capital as £400,000 in 40,000 ordinary and 40,000 preference shares 
of £5 each, all of which have been taken up. £5 per share has been 
called up on 32,616 ordinary and 39,880 preference, and £362,480 has 
been received. £37,520 considered as paid on 7,384 ordinary and 120 
preference. Mortgages and charges, £150,000. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—Acccrding to return 
to March 13 capitalis £200,000 in 16,452 ordinary, 2,998 “ ordinary pre- 
ference " and 550 founders' shares of £10 each, of which 10,852 ordinary. 
2,998 “ordinary preference " and 550 founders’ have been taken up. 
£10 per share has been called up, and £144,000 has been received. 
Mortgages and charges, £64,000. Mortgages and charges guaranteed 
jointly by company and Kensington & Knightsbridge Electric Lightin 
Co.: £152,500. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. {LTD) — In 
return to Merch 13 capital is £448,200 in 37,350 shares of £12 each, all 
of which have been taken up and paid for in full. Mortgages and 
charges, nil. 


CITY NOTES. 
— 

MEMORANDA (April 11).— Bank rate 34 per cent. (since April 5, 1906). 
Price of silver 294 d. per oz. Consols 9012—901: for money, 90}3—90]? 
for account ; 24 per cent. annuities 898—893. Consols Pay Day, May 4. 
Stocks and Shares Continuation Day, April 24; Ticket Day, April 25; 
Pay Day, April 26; Mining Share Carry-over Day, April 23. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The directors have re- 
solved to declare an interim dividend for the quarter ended March 31 of 
15s. per cent. on the ordinary and £1. 10s. per cent. on the preferred, le:s 
tax, payable May 1. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
decided, subject to audit, to recommend a dividend for the half-year ended 
Dec. 31, on the paid-up share capital, at the rate of 104 per cent per 
annum, making, with interim dividend, 8} per cent. for the year. 

COUNTY OF LONDON ELECTRIC SUPPLY co. (LTD.)—The transfer books 
and register of holders of second debenture stock will be closed from 18th 
to 30th inst. inclusive, preparatory to payment of interest due May 1. 
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ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week $ Ine. AGGREGATES, 
me ended ia)” ee unt cr 
& e 
! E Amount. Dec. (a) 
dua % as | conse — ^ egg 
Aberdeen Oorperation . April 7 1.47 5 " E 
Aírürle ... March B0 13 + 84| 18 | | 2:06 |+ 379 
Anglo- IMS Apri 8 | 15,9531 | + 1,519) 14 | 508,961 |+ 21,054 
Ashten-under-Lypne Corpn. - n vee - eee e 
Ayr Corporation .. . . March 81 190 | — 8| 45 12,907 |- 83 
Baker St. & Waterlzo Ry. Apri! 7 1,429 95 4 6,828 . 
600000 829 099000 699990 (02 March 80 | 185 np 8 18 1,964 + 3 
90900000006 0090090 000 000 0050 97* v 80 917 T 1 1 13 2,685 + 198 
Bath Led. April 4 | 717i 101 14 8,916 {+ 1,220 
Birkenhead Corporation ... * 005 Sex 14 14,010 {+ ?3 
Birmingham Corporadou.. | 895 | + 288 1 t 83 
*Birmingham & Mid. ......| March 80 1,872 | - 150 18 M.t80 '- 4,689 
Blackburn Corp: ratic n . . . . April 4 943 T 0 «1 1,249 N 68 
Bleek ooo end Fiost eocí. » 7 206 | + 52 14 2,766 :- 28 
5 2 » 8 1,985: + 165 1 1,966 + 166 
„ 4 706 | + 27 t 708 i+ 27 
Bradford eee) a í gi | t E^ l i H E^ 
Brighton Cerporation 0 b 8 I 
Bristel Trams & Carriage...|. „ 6 46,957; + 861 8 87,666 |t 1,668 
Buenos Ayres & Pelgrano..| , $8 8466, — 683 14 49,419 + 4,086 
Buenos Elec. Trms .. March 10 2,487 | + $31 | 10 14,225 i+ 3.434 
Darnley 9 April 7 1,288 + 156 1 1,283 |+ 156 
Burton Corporation .........| „„ 8 279 — 2261 803 — 97 
Bury Corporation ............ March 81 62 ius g52 89,802 ; 
Calcutta 00... .. April 7 045,142 | -F 84,768 | 14 |2618,938 |+ 161.094 
Camborne- eee sce fe * £8 2,454 + 
Cardiff % % „ „% „ SOG „%%% „%„6„ ence [IJ eee eee eee as 
Carlisle Tramways Oo 200 een | oe os eee ese 
Cevehill ...... AUR ^. March 80 68 + 9| 18 575 |+ 87 
London Ballway..| April 7 6,785  - 428] 14 | 97,281 |- 8,084 
e Dist. Bgs.... LL) 687 Gag 28 t 14 7,872 = 217 
*City of Birm'gh'm Tram Oo.| March 80 4,975 | — 765 | 18 66,266 |- 3,920 
& South Ny. April 8 9678 - 126| 14 41,617 |t 486 
e|» 5 1717 9| 84 6,488 |- 1,519 
Cork Blectric Oo.... T b 447 + 14 | t4 6,654 |- 42 
Derby Corporation . W ess - se ove . 
& Dist. Trams...) March80 8731 - 5713 6108 |- 845 
Dover .- | April 7 | 208 + 27| 1 t 97 
Dublin & Railway., wo 6 97 - T | 414 1947 |- 60 
Dublin —— „ 6| 4,592: - 6 114 | 62,180 |+ 1,888 
eee Match 80 | 717 - 74 13 9.612 |4- 223 
Dundes 2 . | April 4 994 + 168 | §46 48,858 |+ 4109 
Bass Hem *9090990090990* [T] 7 884 i + 184 884 t 184 
Gateshead & Dist. Merch 80 888 + 21 13 11,017 |4 559 
G@ilaagow Oorporation.........| April 7 17.012 + 1,858 | 45 4+ 45,854 
| 3loucester Corporation. March 81 817 . - 58 | 52 14,008 (+ 1,180 
@reversed—N. eee ee 190 i - 13 18 2,487 t t8 
Gt, Northern & Ny. . April 7 | 1,813 + 97 14 26,603 |t 987 
Greenock & Port Glasgow.. March 50 654 | + 89 | 13 7,943 |t 584 
„ 80 | $2 - | 23 $3,200 + 112 
Hastings Elec. Trams O0. April 5 421 | - 14 5,018 
B —— A" 1 | 1.891 x ae - lw T 1% 
969600000999 "n a | $ 
Ilford Coun............. "i : 468 | + o 1 Mod t 3 
% · os 878 qo 1 8 + : 
of Thanet Co 0060008806880 rT) 7 | 298 = 18 26 6,948 i 660 
& «| March 80 85 - 10 | 18 1146 !- 16 
Kilmarnock Corporation ...| April 7 158 | - 7| 47 7,284 
0 » 4 220 = 20 5 1,000 | - 23 
"E MEE 89 16)|!4 11,802 + 2.589 
5 via en 182; + 71) 1s | 1,688 * 521 
Leloester ration ...... Apil 7 2,103 + 148 14 28,026 7 3 064 
Leith Corporation.... . March 31 421 + 208 45 16,998 |+ 19,005 
Overhead Rly. .../ April 8 | 1,409; - 99| 14 19,381 |- 1,70 
Liverpool Corporation ...... March 81 | 10,724 | - 231 18 181,519 i+ 4,838 
London County ed 4,004 | + 217] 62 | 760,020 |+ 97,422 
London United .......... . .. April 6 5,810 + 466 | tié 880 '-- 1,340 
Lovwestoftt...............- e * 7 113! - 7 :8 8,971 |- 190 
Maidstone Corporation... .. „ 5 97 | - 11 L 9 l- 11 
r Corporation .. | „„ 7| 12,971| + 992 1 12,971 |+ 992 
Mersey Railway............... eee 1,789 | + 164] 14 28,578 |+ 1813 
Metropolitan Dist Hellen) Apa! 8| 7,808, $ 672| lé | 118188 |} 6.32 
p 7, + 14 118,1 + 68 
*Metropolitan Elec. Trams | March 30 3, 600 + 379 | 18 | 86,176 |+ 10,042 
Middleton ............... e». » 80 278 s 13 | 18 8,568 + 199 
Newosstie-on- «| April 7| 3,01 ＋ 12] 1 8,00 + 194 
Newport (Mon.) MIT % % *«* T 7 693 + (9 1 503 + 69 
Northam ton n! ss see ees eee eee . 
Oldham, Ashton & Hyde bg dm Ap E 470 1 228 
e | ME MI 2| mem t 27 
u on AT T Meet T | Wim tg 
e*ectosos eececees arch - 1 i es 98 
Pontypridd District Coun. april 7| 178 + 2 1 158 l+ 22 
Portsmouth Corporation. fos 7| 1,675 | + 69 1 1676 4 69 
609090000000090000000005. March 80 1,697 |= 18] 13 22,084 + 1,206 
Preston Corporation.... .. April 1 688 | + 66 1 638 + €6 
Reading eee % ! ” 670 | + 8 1 870 + 8 
Rotherham Corporation sor eos eee oe eee eee * 
%%% %%% · March 0 y 
Salford on. 57 t EH ? 15 bos a e 
$099009090000909000009c* T 23 48 - 14 18 592 | - 107 
Sheffield Corporation Apri! 8 6,8, + 476] 2 9.976 + 280 
Southampton Corporation. f MS : 
Southend Corporation. : bud m i " xia + - ii 
ponin TORTI e Marca to 278 — 43] 13 2.942 2 96 
Btockport tion... ... S m t : n E ae T ee 
Sunderlard Corpn. .. April 8| 1,892: - 83 1 ' 882 |- 
Swansea Trams ............... March 80 795 + 218 18 | 9,04 + 3,147 
Swindon Corporation AE KI = 38 62 | 1000 
Taunton . . . . | March 30 88 — 9| 13 521 l+ 4 
Tynemouth and Distriot.. | „ 0 163| - 25| 13 2,089 |- 153 
Tyneside Trams Co. „ 28 851 . 13 4348 + 96 
Wallasey District Council. ' April 7 700 + 23; 1 10 ‘+ 29 
g T 08S ubt. eee aoe eee eeu eae } oe 
Wen Ham Corporation eb 6| 2183 + 946 1 2,188 + 916 
Weston-super-Mare ........ March 28 81| = 9| 18 0 13 
Wolverhampton Corpn. . April 4 1414 1 741 | , 
* Wolverhampton March 30 858 | - 4| 18 41:6 + 886 
* OPO0SÍOE,..Lee eee eee ese oso. [T] 2 ge = is 1451 = 302 
99094208000090000590090 (T) i - l 1 5 = 48 
Yorkshire W.R, Trams . April 8 760 + 128 14 9,642 8,161 
Yorkshire Woollen Distriot March 80 | 771 + 162 | 18 10,8 8 p 8, 


(6) These comparisons are with 


1 Minus 2 days. ir as [yes bes year. ¢ Minus 1 


the 
$ Plus ? deye. 


CANADIAN GENERAL ELECTRIC CO.— The profit for 1905 was $608,206, 


out of which four quarterly dividends at the rate of 10 per cent. per 
annum have been paid on the common stosk, and two half-yearly dividends 
at the rate of 6 per cent. per annum on the preferred stock. 


DEUTSCH-NIEDERLANDISCHE TELEGRAPHEN GESELLSCHAFT A.-G. 
(COLN).—A dividend of 6 per cent. has just been declared. 

HARTMANN & BRAUN A. -G. (PRANKFORT-ON-MAIN ).—A dividend of 
10 per cent. (against 9 per cent. in 1904) is to be paid for 1905. 

OSTEUROPAISCHE TELEGRAPHENGESELLSCHAFT (COLOGNE).— This 
company has declared a dividend of 34 per cent. 

PRIMITIVA GAS & ELECTRIC LIGHTING CO. OF BUENOS AYRES (LTD.) 
The directors recommend a dividend of 7 per cent. on the ordinary 
shares for the past year. 

STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
appointed April 25 a special settling day in a further issue of £185,000 
cumulative perpetual preferenoe stock of the British Columbia Electric 
Railway Co. (Ltd.), and have ordered same to be quoted. 

TOKYO ELECTRIC LIGHT CO.—A provisional agreement has, it is an- 
nounoed, been concluded between representatives of a London syndicate 
and this company for an issue of £500,000 5 per cent. debentures at 92. 
The issue, which is to provide capital for a turbine-driven power station, 
will be redeemable in 15 years. 

TORONTO ELECTRIC LIGHT OO.— The income for 1905 was $775,948, 
and the expenses (including interest) $471,318, leaving $304,629, out of 
which have been paid four quarterly dividends at the rate of 7 per cent., 
amounting to $208,936, leaving $95,693 to be carried forward. A new 
sub-station for the reception and distribution of Niagara power, is 
nearing completion. 


— 


COLONIAL AND FOREIGN INVESTMENTS. 
pue | Fc 
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DIVI- | BUSINESS, 
DEND | 6 DaYs TO 


NAMS, 


April 10 DUE. | APRIL 10, 
ELEGTRIG RAILWAYS. High-Low. 
RAMWAYS., & s. d. eat. | ost. 
5) 8/0 tane Ord. 2. . 9 — 4 6 6 Ap, Oet 9) | 95 
5| 2,9 Do. Cum. Pref. .......... > — 410 0 as 6A Cy 
Bt. 98 Do. anent 6% Deb. och 141 —144 | 4 8 8 e 1144 ds 
St. 5 Auckland Elec, Trams 5 Deb. 
we ccccceccccecee| 104 —108 | 414 3 = 106 
55 . ae Hlectrio Trams. Invest. i 
5 Do. b Oent. Cum. Pref. soseo l — 4 | 6 1 4 i 6 e 
St. British lambia Elec. Riwy. 
Det. Ord. 6 2525 6 %%% %%% %% %„%„% 120 178 4 17 6 «a — | ee 
Bt. 18 De. Pref.Ord.Bik ...... POM 110 —118 4 8 4| . ST mass, 
4t 4 Do. per Cent. at Mort. Dbe. i 108% —105 4 b 9 a ee a 
Yr 3 s and Beigran Ori. n-M (86 8| I 3, Sii 
Buenos Ayres 0 J = - 1^ 
6; 8/0 Do. 9 per Cont. "A Cm. Pref. i-e 418 0 - d Me 
b Do. J gare 9090909 00000009000099*90 b) -—t b 4 0 a bi | en 
Bt. b Do. Cent. © „%%. 108 —108 4 19 6 P ee * 
St. 6 Do. bX 8nd Deb. (red.) ........ 102 —1(5 | 415 0 me eee 
Bt. 6% | Buenos ec. Trams (1001) - 
Ltd. 00009909 909090062009 9090599009092 90909996 | 101 —103 4 17 0 . es 
100 63% | Buenos Ayres Grand National, 
53% Pref. Debs. ....... iiu Pas 102 —106 4 4 3 - - dx 
100) 67 1 Do. 6% lat Deb. Bends........ 100 —105, 514 0 ss T ès 
6| 8/6 | Calcutta Tramways (Nos. 1 to 105) 07.-914 | 4 8 0 ES 91? og 
b 2 Do. Nos. 108,00 to 187,610 eeece! 9 —8 ee ee 9 ave 
10 Do. 4 1st Deb. Stock (red.). 106 —108 4 8 L 1077 | 07i 
1 0 Caps o Tram oseon $- i 6 14 0 owe oe ee 
Bt. 6% mbo Trams & Lig. 5 let Mt. 
Deb. (red) ee of %. %%% „% „%%%. ood 102 —104 4 16 0 -= 1443 103 
57 Havana Elec. Ry. Con. Mt. 5% 
$1,000 50 year Coup. Pda. ....| 96 —098%/5 2 0 97 dez 
St. .. | Kalgoorlie Elec. Trams 57 A 
Peb. Btcck 9060902922982 = oo 9i —98 oe . - 
St.. | Do. tZ" B Ditto 83 — 88 5 84} 
l| .. Labon Elec. Trams Ord......... 14—18 T is 
1| 0/7} Do. 67 Cum. Pref. ............ 14-1d |4 7 4 
100! 6% Do. 6% Reg. Moit. Deb 100 —li3 1417 0 
St. b> | Madras Elec. Trams 5% Deb. Stk. 108 ~ 106 | 4 14 8 
100| b% | Montreal Bt. Ry. Bt'g bx Mort. 
x Debe. (1908) 6 6% %% % ¶ ————— —‚⏑⏑—P—— 11 —1(3 4 17 0 P ae 
St. 5 Perth (W. A.) Trams. 1st Mt. 
12 412 6 es " i 
Power Co. $100 Stock.......... 147 — 149 ae ee ae ee 
bz Do. 5% Ist Mt. $500 Dbe, ......|(9//—10)2,4 19 0 "m (94 | 99 


Ja, Jul ic 104 
ELEGTRIGITY SUPPLY. 
| 
| 
| 


Deb. tk. 66 66 6666 „ „ 99 mes 15 2108 
tao Paulo Tramway, Light and 


5 8/ | Adelaide Elec. 8'ply Co. % Cu. Pi“ 41—51 5 14 6 - ee 
b, 8/8 | Calcutta Elec. (1-80,000) ........ 14 9 |4 5 4 d a - 
[0| tZ | City of Wellington Elec. Lt. and 
Power 5% Beg. ist Dbr. ......] 50 — 52 | 416 0 
-- | 6% | Cordoba Lt. and Power Co. lat Mt. 
Stk. £100,000 5% Bds.. 8 6 „ „„ „„ „ „„ 94 —90 b 4 0 
Uu .. ec. Ltg. & Trac. Co. of Aust. 
6% Cum. Pref, ........... ees] 24-8 T | 8 i 
Bt. 5 Do. 6 Debe. 26262 „„ 6% % %%rt „ „6 8 —9? 9 9 4 ep ee 
10) .. | Havana Electricity Co. Shares. 73-83 — as 
100 6% | Do. 5 Dos. ius. at 95, Ser ip, all pd. 9% —94 | 5 6 8 T 
St. 20/2 | Indian Elec. Sup. and Trac. Co. 
Db. 8t. Rd. Prov. Certs.......... 111—1:4/,5 5 0 S u4 Ve 
105 884| K orlie Elec. Power & Ltg. 
Cum. Pref. 60900009090602000000000 090 4-1 6 0 0 = ee oe 
1 1/0 Ban Electric 6 6 %% % % %œ%ůẽG2r ee ee „„ „„ 13 —1 rv = me " 
1l .. | River Plate Electricity Co. Ord...| -ił RS e s 
1 1/2} Do. 6% Non. Cum. Pref. [EN WE) 4- 103 oe ee ea 
Bt. 6% Do. 5% Deb. Stock ............ 101 —16 417 0 ss 
6; 8/0 Rosario Elec. Co. 6% Pref.(1-12,000) bi—tà 586060 . 
5, / |t Do. (12,001- 20,0000) EFi—t$ |8 6 6 = 
100 44% t Royal Riec., Montreal dix ist | 
Mott. Deb e 6e 6e 6 „%% Oo „ „ „„ „ „„ 99 —102 4 8 0 Ap, Oct - eee 
- | 5X 1 Water and Power 5% 
Bds., rip *ee«»?-o20902599090029 oe -s 101 — 108 4 17 0 ee 1011 1004 
* In calculating the yield, allowance has been made for accrued interest but nof 
for redemption. ¢ Ex Dividend. 
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RATE ^ | BUSINESS, 7 
NAME. | Tue Taes. DIVIDEND Price | Eats % 
Apr a». | DOE Arn 10. E Jod sd Apri t0 | ¥IRLD- ben LÀ 2 
ELEGTRIBITY SUPPLY. ib em —L E ! 
1014/0 |tBournemouth & Poole Elec. Sup. Ord.) 11 —12 $ 16 * iam MANUFACTURME, as. & s. à 14 a 1 
10 4/0 Do. s} per O: Cent. Cum. Cum. Pref . 10; —10§ 4 b 8 ee e eo Alliance Elec. Co. 6 Cum. Pret. en e b 6 6 e z e A 
BS) aceon con) aeee E EI EDS S Tc MEE TER 
(red. 108 — p * cox „ 417 9 a (MN 
$ X | bo 8 so —105 Tr ; » "n „„ 8 16 10 x A h 
Bt. ist Debe 108 — 3 4 b 0 e 1? ae b 34 0 July, Feb m PP 
: 5 & Kensington . £ 686 - d MT A " 11 Jan, J E en 
Bt. 20 S „ b Los 0 41200 
% . eee e; [feb Ase | ait d Meal os 
Bt. 4% When. Bock (red) croceo] 101188 f 17 „ 02 t e 
6| 3 U 4- 5 0 0 = Si 600 
b 2/8 Do c.. as as so 4 - 4 b 0 0 = ee es 411 9 
N dx - Do. 8 Onn t E (red.) -. 107.— io | à A" i 5 f 41 0 
10 . | otty of Leadon Blectris Lig 7011 ja a 0 | Jo Doo 10, 165 Do. 5 t, Cum. Pret. <i 484 
10 6/0 per Cent. Cum. Pref 18 —16 4 5 6 Jan, J Ain “Cent, 1st Mort. Debe (rd ? 
Bt. 3 12$ —196 | 8 19 4 In, Deo. Alkali Oo. - neess ee 566 
Bt. di 101 —X«3 4 8 0 x at (a 410 0 
* „„ 103 
5| 5% 5 —bi |631 0| April, Oct 5 a 
1 40 Hj-i | á 18 0 Mar,Bept 11 Zr 
- 1 ar = 
Bt. n 09 —112 4 0 4 J C TE 
Bt. % 101 —108 4 7 6 5 v 0. . X M 414 0 
5 2/0 b}—58 |415 8 d MEN Do. Deb. Stock ... f- zr eran 450 
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